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Put yourself \ |« %5 1A
in this mans place \Q\i\‘\ N S

Earn *19 10 %200 a wee
as an Electrical Expert—

OU can do it! Electricity is the biggest,

fastest growing industry in the world today. Hundreds
of millions of dollars being spent in development yearly! Millions
of dollars to be paid for TRAINED BRAINS. A big, high-pay job
waiting for you just the minute you are ready. Earnings of $15 to
$35 and up per day by trained electrical experts are common.

Independence and Success
for You in Electricity

Don’t plod along on low pay, futureless work when the magical field
of Electricity beckons. We train you quickly at home for big-pay
electrical construction and service jobs and guarantee your success.

Thousands of men starting Electrical Contracting, Electrical Spe-

cialty,Radio or Automotive Electrical businesses “on a shoestring”
are becoming wealthy. You can do it, too! We will help you do it. Resolve now
to get in on the ground floor in the beginning of the great Electrical Age.

Send for Our Big 64-page
Illustrated Book on
Electricity

Learn all about the Associated Electrical
Engineers — the most remarkable Elec-
trical Training Organization on earth.
Not a mere school, but a great National
Organization of real Electrical Experts
and Specialists. As a member of the
Associated Electrical Engineers you will
get the finest, most complete and easily
mastered electrical training on earth right
at home, in your spare time. And in ad-
dition we help you to “cash in.” We
show you how to make big money on
the side while learning; how and where
to find and hold the big money electri-
cal jobs; how to establish your own
electrical business without capital. We
stand squarely behind you untl you
have made a BIG SUCCESS.

Associated Electrical Engineers

Dept. C'I

537 S. Dearborn Street, Chicago

You Have Education
Enough

You do not need a high school or collcge
education to make a big success in Elec-
tricity by our EXCLUSIVE and COPY-
RIGHTED method. We start you right
"“off the ground™ and build you up into
the big-money class of Electrical Experts.

A Wonderful
Experimental Outfit
FREE

You start on practical work with our
big FREE working outfit of electrical
appliances, so you are not delayed in
getting into actual money-getting work.
Associated Electrical Engineers Train-
ing includes the complete courses in
RADIO and AUTOMOBILE ELEC-
TRICITY—the best to be had any-

where —given under the direction of

SPECIALISTS, who show you how to make big
money in these limitless fields.

Backed by a Legal Guarantee
of Satisfaction

You get back every penny of the small membership
fee you pay if you are not thoroughly satisfied when
you finish your training. We both must make good
before it is a deal.

Mail the Coupon NOW

No matter what you are thinking of doing to increase
your earning power and insure your success, YOU
OWE IT TO YOURSELF to investigate the great
Electrical Field and the WONDERFUL MESSAGE
WE HAVE FOR YOU. Our big illustrated 64-page
book on Electricity is FREE! Send for it NOW.

Opportunity's

wide-~open door

Send for Our 64-page
Book Today

ASSOCIATED ELECTRICAL

ENGINEERS of AMERICA

Dept. C-1, 537 South Dearborn Street
Chicago, Illinois

Without any obligation, please send
me FREE, your 64-page book on Elec-
tricity and full details of how I can
make big money as a member of the
Associated Electrical Engineers.

Name

Address
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Makes Sensational
Advance in
leaching Electricity

The achievement of Chief Engineer Smith, of the S. & H. Electrical Works, Chicago,
is a great step forward in fitting men for the big jobs in electricity. He has invented

the Shop Type Training System of teaching actual shop practice of electricity right

in your own home.

Mr. Smith is turning out expert electricians in’ an amazingly

short time and by a brand new method that makes it the most fascinating study

in the world.

Fits Men for 30001410.000 Jobs

By New Plan of Home Training

an average mar, regardless

of education or experience,
to be trained for the really big
pay jobs in electricity. Every-
one knows that a man must
know shop methods to fill an
electrical job. He must have the
real practical experience such
as our Shop Type System of
Home Training gives him. At
the end of this course le can be
the confident, efficient electrical
man at home in the largest elec-
trical plant. He is trained, ex-
perienced and fitted to step in where a
man of authority and responsibility
is needed to direct others. No won-
der the electrical men are uniting in
praise of Mr. Smith’s accomplish-
ment. Electricity needs these Shop
Type trained men and jobs are wait-
ing that pay all the way froni $3,000
to $10,000 a year and even higher.

Every Branch of Electricity

No matter what phase of electric-
ity you want to learn or what field
you expect to enter, you will find it
in S. & H. Shop Practice of Home
Study. You are taught all types of
electrical work, such as house wir-
ing (paying $3.00 a day up) ; central
and sub-station operating and main-
tenance ($2,500 to $10,000 a year);
automobile and tractor start, light-
ing and ignition ($35.00 to $85.00
per week); electrical jobs and bat-
tery station service ($40.00 a week
to-$10.000 a year). You are taught
motor maintenance, armature wind-
ing, illuminating engineering and
lighting construction. You are fitted
to start right out and make good at
any of these jobs. Best of all you
are fitted for the big pay jobs at the
top of your profession.

IT is now made possible for

= SupERvisINGENGNEER
1! $10.000 A Yean <55

Men Needed

You can easily realize why Mr.
Smith has constant requests for men
trained by this new method. An em-
ployment service has been developed
to take care of this demand, and this
service is given free to S. & H. grad-
uates.

Never before has there bheen stuch
an opportunity offered to get into the
big pay field of electricity—that fasci-
nating work that lifts men above the
common rut, pays them big salaries,
sends them to the most interesting
parts of the world, gives them an un-
limited opportunity for advancement
and a place in the affairs of the world.

Mr. Smith has made it all so easy.
You can easily qualify by spare time
study in a few short months. Every-
thing is so thoroughly explained and
so wonderfully illustrated by original
cuts, pictures, diagrams, plans and
designs — and Mr. Smith’s own per-
sonal supervision is so thorough—that
you cannot help but grasp every step
of the work. Mr. Smith is so anxious
that every ambitious man who really
wants to learn electricity be given the
opportunity that this course is offered
at no advance in cost over the older
methods.

FREE OUTFIT

To all who send the coupon
below at once, Mr. Smith is
now offering free a complete
outfit of S. & H. Shop Type
electrical apparatus, instru-
ments and appliances for ex-
perimental and practical home
shop work. By sending the
coupon below you will be en-
titled to this offer—but you
must send it immediately. You
do not want to lose a day’s time
in taking this Shop Type
Training and equipping yourself for
electrical work, and when you enter
this profession you cannot afford to
he.without the prestige and backing of
the S: & H. Electrical Works. where
we actually do all the things which we
teach you. Now is the time to act—
don’t take a chance to lose this big free
offer. Get the information that will
open a wonderful career to you. Mail
the coupon now for big free book,
“How to Get the Better Job in Elec-
tricitv.”

S. V. SMITH :
HowTo Get
S.&H.Electrical The Better
Job in
Works

Dept. N-2,1422 W,
Monroe Street,
Chicago, Ill.

Ao EECOEEDEEEE RS ...

S. & H. ELECTRICAL WORKS,

Dept. N-2, 1422 W. Monroe St.,

Chigago, Bifinois.

Please- send me_free electrical book and full particulars
of your course of Shop Type Training in practical electricity
and full details of your free offer to those who enroil now.
I understand this is free of charge and does not obligate
me in any way.

CItY vriveerrrareencarsriianseriniranre. State ......000
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How much mone
inventors make—or

Raymond Francis Yates

American Society of Mechanical Engineers
American Institute of Electrical Engineers
Institule of Radio Engineers
American Physical Society

VER 70,000 patents were allowed in this

country last year, but only about 3500 had

any real commercial value. Most of the

3500 practical inventions were developed
by professional inventors, while most of the im-
practical inventions were the work of ‘‘free-lance”
inventors—men and women who suddenly decided
that they had an idea for an invention, and imme.
diately set about to perfect it.

Of course there must be some reason why the
trained inventor is so uniformly successful in his
inventions, while the untrained inventor so often
fails. Probably the greatest cause is that most
people believe invention to be a *hit or miss”
proposition——an out-and-out gamble. That is why
so many would-be inventors waste years of ef-
fort, eat deep into their savings to work on inven-
tions which can never bring them a penny, why
still others who do produce worthwhile inventions
Jose their rights in them or receive only a pit-
tance for their hard work.

What Invention Is

It doesn’t require much thought to see that
invention cannot be a matter of pure luck.
Neither is it, as some people seem to think, some-
thing which only a genius can do. As a matter
of cold fact, invention—successful invention—is
nothing more or less than the careful, methodical
use of certain fundamental facts, which anybody
can learn easily.

It may seem strange

However, Inventive Science is
easy to learn, because everybody—
every man, every wothan——is born
with the inventive instinct. You
will understand better what I mean
when you realize that an invention
is only a device which “fixes” or
improves something.

All inventions are made just this
way. First some need is seen and
recognized—new amuseinents, hetter
light, better power, cheaper trans-
portation, better automobile acces-
sories—any one of a thousand needs
which are impressed upon you every day.

The
next step is to find some idea which will answer the
need—either through some mechanical, physical or

chemical law. Finally comes the actual work of
invention where you develop your ideas along the
simple, exact lines of Inventive Science, and then
protect and market your invention for your greatest
profit.

More Inventions Needed Now

I said before that an invention is merely a
device for satisfying some need, or improving some
other device so that it will work better, faster or
cheaper. And, because thc world today needs vast-
ly more things that it needed 500 years ago, the
demand for inventions is so much more urgent.

It isn’t necessary that
you 1nust invent some-

to you that Invention can
be learned exactly as you
learned reading, writing
and arithmetic. Yetproof
of this is easy. You
will admit that if, as I
have said, invention can

EDISON SAYS

Invention should be

thing like the steam-en-
gine to make money.
Little inventions, such
as the crimped hair-pin,
the metal bottle-cap, the
rubber tip on the pencil
have all brought their in-

be studied like any other taught as a science ventors great fortunes,
profession—like mechan- . Gillette, it is reported,
ics, Jlaw, book-keeping, Could you ask the advice of any has received $2,500,000
medicine — then those greater authority than Thomas A. Edi- a year ‘for his invention
who do learn it should son. Is there any other man in the of the Gillette Safety

be able to produce many
different kinds of Inven-
tions.

Of course you are fa-
miliar with Edison’s in-
ventions. Here are addi-
tional examples of iess
known inventors. Chris-
topher N. Spencer first
invented the breech-load-
ing repeating rifle, which

tion?
VENTION

FESSION.”
actually learn

sion.
vice.

world to whom you would rather go
for advice than this master of inven-
Listen to what he says:
IS A SCIENCE AND
SHOULD BE TAUGHT AS A PRO-

And now, for the first time, you can
invention as a profes-
You can profit by Edison’s ad-
The Bureau of Inventive Science,
founded by Raymond Francis Yates, to-

Razor.

To show you what a
little invention can bring
you in real money, let me
tell you the story of two
very simple inventions.

he man who invented
the Kiddie-Kar (which he
produced in his search
for a new cheap amuse-
ment for his children) is

“IN.

he followed by inventing gether with fourteen other great inven- now worth, it is said,
the thread-spooler, the tors, now offers. you the first course in more than  $5,000,000.
automatic turret - lathe, practical invention ever devised for Success Magazine, a few
the automatic screw-ma- home study. months ago, told the

chine, the ‘“pump action”
repeating rifle. He was
also part-inventor of the
drop hammer. N TR
Babbitt, of soap fame,
invented the process of wrap-
ping and pressing laundry soap
in cakes, besides inventiag the
first commercial baking powder,
floating white soap, commerctal
chemicals, and several railroad
devices. Henry Gaisman, inven-
tor of the Auto-Strop Safety
Razor, is also the inventor of
the Autographic Kodak which
he sold outright for $300,000.

How Inventions Are
Made

That, you will agree, answers

the question: ‘“How much ome.
money do inventors make—or . |
lose.” If the inventor kmows what he is doing,

if he has studied the principles of invention and
uses them, he is bound to make money. But if
the would-be inventor merely takes a chance
without any real thought of what he is doing or
how to do it, the chances are a hundred to one
that he won’t make a cent.

Raymond F. Yates, who
with fourteen other fa-

mous iinvenlors,
makes it easy for yom
to learn how lo invent
in your spare time at

story of a woman who,
bothered by a shaky
table, fixed up a little
wedge - shaped piece of
wood. Out of that sim-
pie idea she developed an invention which has
brought her amazing success.

It doesn’t matter what work you do, what
your education has heen or where you live—
you can learn to develop successful inven-
tions. Like the man who invented the Kid-
die-Kar you may win a fortune through some
device to amuse your children. Even a new
kind of kitchen knife td make your wife's
work easier can make big money for you.
Your daily occupation in the office, in the fac-
tory, on the farm; your experiences at home
or traveling gives you thousands of ideas
every day which can be completed as won-
erful inventions. And remember that the
world is waiting for more inventions now and
will pay big money for even the simplest idea.

now

You Can Learn Invention at
Home

Hitherto the average person has had little
chance of success in invention, because he lacked
the necessary instruction in the few essential points
of Inventive Science. Now, however, everybody

who wants to invent can take advantage of a re-
markable new course, devised hy fifteen of Amer-
ica’s inventors (I am one of them), which shows
the right way to practical, successful invention.
For the first time, the laws of invention used by
Edison, Marconi, Sperry, De Forest and every
other great inventor are explained in such sim-
ple, easy-to-learn language that everybody can
learn to use them.

No longer is it necessary to spend years in use:
less effort learning the simple secrets which make
invention easy. No longer need you waste time
on inventions which will never bring you a penny.
No longer need you be the victin of unscrupu-
lous persons because you don’t know how to pro-
tect your rights.

In a fascinating, easy course of 25 ‘‘common
sense’” lessons you are told how to look for ideas
for practical money-making inventions, and where
they are most likely to be found. You are in-
formed how to develop these ideas quickly and at
the least expense. You learn how successful in-
ventors work, the materials they use, where and
how they collect their information, the short-cuts
they use.

Most important of all you learn how to keep records of
your inventton to prove priority of origin, how to get
patents in the United States and in foreign countries,
how to select and deal with patent attorneys, how to
protect your patent rights. Finally you are told about
that part of Inventive Sclence which finally makes for
success or failure. You are given hints as to the
hest way to dispose of your patents-—how to sell it
outright or on royalty, how to organize a company or
form a partnership to properly sell your invention <o
you will get greatest protection and make greatest profits.

All these facts and hundreds of others have been
learned by other inventors only after paylng & terrific
price in long years of unceasing labor, of discouragment
and of fallure. Now you can get them, without effort,
without discouragment or fallure, in just a few minutes
each day through this absorbingly Interesting home-study
course.

Everything Explained in
New FREE Book

A wonderful book has just been written explaining
this course In further detafl. If you are genuinely Inter-
ested, write for it today, and it will be sent to you free,
Learn more about this new course in Inventive Science.
Find out how you can learn the secrets of successful in-
vention in a remarkably short time, right in your own
home. Learn how you can become an inventor, how you
ean turn a simple little idea into a fortune. It doesn’t
cost you a penny, so mail the coupon now. The Bureau
of Inventive Science has no connections with patent at-
torneys, manufacturers or promoters. Its only purpose s to
give ambitlous men and women the facts which help them
make invention pay.

BUREAU of INVENTIVE SCIENCE
Dept. 711, Wisner Bldg., Rochester, N.Y.

“--------------------------ﬁ
1 Bureau of Inventive Science, Dept. 711 [}
§ Wisner Bldg., Rochester, N. Y. -
: Please send me your free book, “The Science :
g of Invention” 1
L} L}
1 Name ...... P e L S ot Age...... []
] [}
§ Address iuuyersninienieneininn ST oo .
1 1
0 City) B o e P 7. St R - . State.,.... 8
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BUILD YOUR SET BETTER--AT LOWER COST

EXCEL 180°

VAR|OCOUPLERSI

Properly designed and
well made. Green silk
windings on yellow gen-
uine bakelite tuhes.
Primary has taps every
7 turns and last 6 turns
tapped every turn. Cast
aluminum support with
panel mounting screw. 14 inch shaft. Pro-
duces best results in any type circuit for
175 to0 625 meters.

SUPER 180° V&RIOCOUPLER

E52¢ Each .......

A wonderful value,
produces excellent re-
sults. Green silk wind-
ings on black fibre
tubes. Rigid mounting
support for tuble or

panel mounting. Prl-

mary tapped for

tuning. % inch sharL Range 200 to 600
neters.

E522 Variometer—same style. Each...98¢

OUR SPECIAL VARIOMETER AND VARIOCOUPLER

Build
set reliable
ments. You

meter and

Only the

used.
quoted save
to

E418 Varlocoupler. Each........... 2.45 |

The most efficicnt type of coupler, insures
hetter tuning and louder slgnals. Primary
and secondary wound on natural uncolored
genuine bakelitc tubes. Handsome green

silk windings. Primary tapped for fine
tuning. Can be panel or table mounted.
14 inch shaft.

SUPERIOR VARIOCOUP ER
E523 Each ...... $3.15
A handsome instru-
ment of superior design
and construction. Stator
tube and rotor ball of
moulded red brown
bakelite.  Large size
green silk windings in-
"/ sure highest efticieney.
Table or panel mount-
ing. Y inch sheft. Superior results in
eireults for 180 to 650 meters. Tapped pri-
mary for finest tuning. Nolseless contacts,
E526 Spectal single circult type...$3.60

SUPER MOULDED VARIOMETER
E412 Each ...$2.60

Polished bilack
moulded rotor and
stator forms. Maxi-
mum inductance with
greatest efficiency and
minimum distributed
capacity. Ahigh grade
instrument that will
get the best results.
Wave length 180 to 600 meters.

EL MOULDED VARIOMETER
E524 Each ...$3.68

A wonderful value at
our price. Properly
designed and con-
structed. Polished
black bakelite rotor
and stator forms.
Large size green silk
wire Insurcs greatest
efficteney. % _inch
shaft. Noiseless pigtail connection. Table
or panel mountlng

SUPERIOR VARIOMETER
E525 Each ........84.

Forms moulded of red
brown bakelite. A neat
handsome instrument.

Green silk windings cal-¢

cutated ‘for highest effi-
ciency. 14 inch shaft.
Noiseless pigtall connec- &
tions.  Table or panel

mounting. Produces superior tesults in any
tyne_clreuit 180 to 630 meters.

RADIO INDUCTANGE COILS
Carefully made — fine
looking coils. Highest
efficiency. Low distrib-
uted capacity effect, low
resistance — high  self
® inductance. Very firm
impregnation. Range
given is in meters when
used with .001 variable

EXCE

condenser. Mounted colls_ have standard
plug mountings. Art Not Art Price
Turns Range No. Mntd. No. Mntd.

25 120- 250 E301 $0.39 E320+50.85

35 175- 450 E302 .42 E322 .95

50 240- 720 E303 .49 E323 1.02

75 090- 910 E304 .54 E324 1.08
100 500- 1450 E305 .58 E325 1.13
150 600- 2000 E306 .63 E326 1.17
200 900- 2500 E307 .72 E327 1.26
250 1200- 3500 E308 .78 E328 1.35
300 1500- 4500 E309 .82 E329 1.36
400 2000- 5000 E3f .97 E330 [.57
500 2800- 6100 E3f1 1.12 E33! 1.63
600 4000-10000 E312 1.27 E332 [.78
750 5000-12000 E313 1.43 E333 1.93
1000 7900-15000 E314 1.70 E334 2.25
1250 9750-19500 E3i5 1.92 E335 2.45
1500 14500-26500 E316 2.18 E336 2.60

INDUCTANCE COIL MOUNT!NGS
E340—3 Coil

2.75
Sturdy. rigid dur-
able  construction,
Made of polished
blaek bakelite.
Mount on front of panel.
BACK OF PANEL MOUNTING
Mounts back of panel, with Lnobs or
dials on front of panel. Helps make a
neat efficlent set.
E342—3 Coll lIsack of Pane! Mount-

ing

COIL MOUNTING PLUGS

Madle of genuine bakelite.
E344 Piug for mounting
*‘honeycomb’’ inductance c(;xi;s

L

E345 Stationary plug to fasten
mounted coil statlonary 4to
e e o no o et o8
E346 Monble plug to fasten mounled
coll to panel so it can he rota 9¢
E343 Fibre strip to hold cmls for mount-
ing. Two foot piece 15e
MAGNET WIRE

¥nsulated copper wire. Best quality even
drawn wire, one piece to a spool. Prlces
quoted are for 8 oz. spools unless other-
wise stated.

DoubleCotton| Enameled |  Green
Covered Insulation | Silk Covered
Number E990 { Number E992| Numbher E991
Gauge Price|Gauge Price|Gauge Price
18 43¢ (20 39¢|20 $0.78
22 3
24 5 (]
.. 1.38
30 (402.) 1.25
32 (10z) 1.65
¢!36 (4o0z.) 220
ANTENNA INSULATORS
EiZ’O Size ]1x3‘/.. Congm-
sition, metal eyelets wo
OO for ... ... 17¢
e E264 Blze 1%x4, Two
£260 dlum size aerials. ’1;\;)
.............. c

"ifrfﬂ,'j E266 Size 1%(101/» For
@uﬂdﬂdﬂ@large aerials. Two for.$1.28

E263 Ribbed Torcelain in-

E264-6 sulator. 2% in. Iong Ea. 6c
Dozen ......... .55¢
LEAD-IN INSULATORS
E270 Tor 4 inch
walls or less..... 42¢
E271 TFor 9 inch
walls or less.....69¢

The only practical
lead in insulator for aerial wires.
neat, effective, durable. Fits 5 inch
hole. Securely locked by two adjustable nuts.

OUTDOOR LIGHTNING ARRESTER

E980 Price $1.55

Protect your instruments
with this lightning ar-
rester. Weatherproof por-
celain ease. Air gap type.
Permanent. Durable. Un-
derwriters approved.
HIGH-GRADE LIGHTNING ARRE
E981 Each ........... RESEE
A dependable protector, al-
ways on guard. Small and
compact. Weatherproof por-
celain case. Easily fastened
and connected. Underwriters
anpro\-ed
" REINARTZ INDUCTANCE
. E296 Tach..... $1.15
Made of green silk

Smatl,

Yy covercd wire, spider-
= #3y  web wound to produce
o Ve vm greatest efficiency and

-ty lowest losses. 21 taps

go arranged that
crossing  is avolded.
Two fibre strips and
wonden rod furnished

permit vartous styles
of mounting. With thlu coil a high grade set
can be built at a low cost. Directionsineluded

into your

pend on this varlo-

coupler to give you
the best results in
any eircuit working

from 180 to 650
meters. In design
and construction

they are the best.

grade materials are
The prices

Der
Why pay more?
S E4

tnstru-
can de-

vario-

highest

you 30
cent.

10 Variomecter. Each............ $2.10
Perfect In design and constructlon.
curate wood forms theroughly seasoned. Cor-
rect inductlve ratlos. Solld baked wind-
Ings. Plenty of large sized wire insures
nighest efliclency. A durable high grade
instrument that will give you lasting serv-
3 ineh shaft. .
SPIDER WEB COILS
E290— 25 turn. .Each
E291— 35 turn. Each....

ice.

E292— 50 turn. Each...
E293— 75 turn. Each
E294- 100 turn. Eaeh.

A new popular type of inductance of high-
estefficiency. Lowest distributed capacityand
lowest high frequency registunce. Firm green
silk windings with fibre mounting strips.

ULTRA AUDION COIL
E296 Each

Spider web wound of green silk covered
wire. Four taps. Makes up a set that pro-
duces wonderful reswlts. Fibre strips and
wooden rod for mounting included. Diree-
tions furnished.

" STRANDED ANTENNA WIRE

Cabled of fine copper strands. Very
flexible. High tensile strength. Best for
aerials,

E248—100 ft. coil .............000- 58¢
E249—500 ft. coll ............... $2.75

SOLID BARE COPPER WIRE

Solid bare copper wire for aerials, leads
or wiring instruments.

Solid Bare Copper Wire, size 14.
E240—100 ft. ceil 4
E242—500 ft. coil

Solid Bare Copper ere, size 12.
E244—100 ft. coil
E245--500 ft.
TINNED COPPER

Size 14 tinned copper wire.

coll ...

“BUS BAR" WIRE
Tor wiring

sets. Best slze for neat job and easy
soldering.
E957 Round. Ten feet for..

Ten feet for...

“SPAGHETTI
For covering connecting swires in
For size 12 and 11 wires,
E955 Finest quality braided and satur-
ated with best baked lustrous transparent
insulating varnish, 3 feet for......... 189¢

E958 Saquare. T

sets.

E956 RBest quaMty hrald and covered with
black insulating compound.

’RADlE’s'oLDEmNG

3 feet for..9¢

TRON

ES40RBachl s . o - & $1.50

Soldered connections in radio sets pro-
duce better results. This guaranteed iron
s exactly right for radio work. A neat
solid connection quickly and easily made.
Operates on any lighting socket 100 to 120

volts. ft. cord with attaching plug.
T.ength 13 inches. Heats quiekly, will not
overheat.

Henavier irons for general repalr or man-
ufacturing work. onderful values at our
prices.
E541 Medium size
E542 Larger size

AUTOMATIC BLOW TORCH
E543 Each

Burns  denatured alcohol.
Automatieally generates point-
ed flame in a few seconds.
Easy to solder joints in hard
places. Lipghts with a match.
Burns 20 minutes on one fili-
ing. 5% inches high, % inch
diameter eylinders. Warks fine
with Tinol listed abave.

PANEL MOUNTING VARIABLE CONDENSERS

polished end plates

insure smaoth, even,
Qur low prices save
condensers are of the

antee them to please
back.

the finest tuning.

Shafts %4 inch diameter.
aluminum alloy plates perfectly spaced to

are not to be compared with many infe-
rior, cheap condensers offered. We guar-

The vernler style has one sepa-
rately controlled plate which permits of

These are espeelally high grade con-
densers and we guarantee them to be me-
chanically and electricaily perfect.

Fing
of heavy hakelite.
Sturdy, heavy

reliable capaelty.

you money. These
very best make and

you or your money

SUPER BLOW TORCH
E544 Each

Burns denatured aleohol. Vest
pocket size. Blowing on tube pro-
duces a hot pointed flame. Lights
with a match. Works fast. Burns
10 minutes on one filling. Easy to

solder joints in-hard places. 3 in.
high. % in. cylinder. Long rub-
ber tube. Produces fine joints

with Tinol listed above.

ENCLOSED VARJABLE CQNDENSERS
One of the best made

condensers. Rigid, acecu-
rately spaced aluminum
plates. Formica ends.

Engraved scale. Knob and
pointer. Clear transparciit

case.
E806 43 plate .001
Mid. $

E808 21 plate .0005 Mfd.

OUR SPECIAL AUDIO FRE
AMPLIFYING TRANSFORM
E550 Each $2.15

The result of years of
research work and experi-
enced  engineering. In
quality of tone and vol-
ume of sound, the things
a transformer s built for,
we guarantee it to equal or surpass any
other transformer. Neat in appearance.
Carefully made. Fully mounted with plain-
Iy marked binding post connections. 5 tol
Ratlo. Wonderful results on one, two or
three steps without distortion or howling.
A quality item in every respect. Not to

be compared with articles built for price
only.

"OUR SPECIAL SHIELDED
TRANSFORMER
5551—31,4 to 1 Ratlo.

Eacl

E552—6 to 1 Ratio.

i Each $2.75
f# The same high grade
style of transformer as above
enclosed In a metal case
which completely shields it from any out-
side magnetic influences. Very attractive
appearance and sturdy construction. Free
from howling and local disturbances.

THORDARSON AUDIO FREQUENCY
AMPLIFYING TRANSFORMERS

E232 Ratio 315 to 1. $3.40 3

E233 Ratio 6 to 1. 3.80 ,

Recognized by leading

radio engineers as the
best balanced and most
efficient transformer. Cor-
rect characteristics for
any standard tube. Won- !
derful results without (Ilstortlon on .one,
two or three steps. TPlainly marked bind-
Ing post connections oa bakelite panel.
OTHER STANnARD ‘BRANDS AUDIO
QUENCY TRANSFORMERS
Fresh, clezln stock in original containers.

E553" Agme! [Farhl s hdee e mee B $4.45
E554 Coto. Each .... ... 445
E555 Federal, Each . 4.45
E712 Radio Corp. Each... 6.40
E234 All American 10 to 1 Shielded 4.15
E239 All Amerlcan 5 to 1 Shlelded 4.10
E236 Aill American 3 to 1 Shielded 3.95

RADIO FREQUENCY AMPLIFYING
TRANSFORMER

E560 For 201A or 301A
............ .$1.70

ESGI For 199 or 11 or 12
Tubes $1.70
Due to its special design
this transformer will produce
~ wonderful results in any type
of regular or reflex radlo frequency cireuit.
While low in price we belleve it equal or
superior to higher priced transformers.
Perfect for one, two or three stages. Com-
pact, econvenlent form, easlly mounted.
Range 175 to 600 meters. Try it. If you
are not satisfied return it and get your

money back.

OTHER STANDARD BRANDS RADIO

FREQUENCY TRANSFORMERS
E568 Our speclal-—as good as any of
them.  .osmp- 3590 ur 4R
E562 Dublilier. Each 4.45
E563 Coto. Each 4.45
E564 Rasla. Kach .. 4.45
E565 Acme. First stage. Fach. . 4.45
E566 Aeme. Sccond stage. Each..... 4.45
E567 Acme. Third stare. Eaeh . 4.45
E714 Radio Corp. Each..... 5.95
E995 All American. Each... 3.95
E575 Erla. First stage. Each.. 3.55
E576 Erla. Second stage. Each. 3.55
E577 Lrla. Third stage. Each.. 3.55
E578 Erla. Reflex. Eaeh. 3 4.45

NEUTRODYNE TRANSFORMERS
E571 Per set of three $195

An air eore transformer for use in neu-
trodyne method of reception. Can alse be
used for tuned radio frequency or as a fixed
coupler with condenser across secondary.
Proper design for results and efMelency.
Green silk windings on bakelite tubes with
adjustable mounting bracketz to fit most
any condenser.

NEUTRALIZING COMDENSERS Q
40¢

BRASS ROD REGULAR STYLE VERNIER STYLE E572 D Parl set Off twWoladl., - fis e/ - usekd
Supplied only in 8 inch lengths. E8!5— 3 plate .................. ..65¢ Includi Dial d Knoh Simnle, inexpensive, effective precision
E961 Threaded 6-32. per 8 in. length 6c | EBI6— 5 plate ...... ..97¢ frelustng  Dial am nens type. Micrometer adjustment is attainable.
E963 Threaded 8-32, per 8 in. length 8¢ | ER14—11 plate .00025 mfd. $1.28 | E825—14 plate .00023 mfd. ......... $2.45 | Easily mounted in eclrcuit.
E965 Solid 3-16 in., per 8 in. length 6¢ | E813—21 plate .0005 mfd. . 1.35 | E824-—26 plate .0N005 mfd. N 2 PECIAL
E967 Solid ' in., 8 in. length... 9¢c ' E812—43 plate .001 mfd. . . 1.58 ' E826—46 plate .001 mfd. ... .. E573 Neutrodyne Jack. Each......... 89¢
Chicago’s Original

THE BARAWIK CO.

Radio Supply House
Beware of Imitators

102 South Canal St., Chicago, Ill.
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WITH BARAWIK STANDARD RADIO GOODS

VACUUM TUBES

% Standard Brands—Cunningham,
"2\ Radiotron. Every one guaranteed
Inew and perfect. We will ship

brand in stock unless you speei-

i fy otherwise.

EI05 Detector, UV200 C300
$4.30

ELI8 5 Watt Trunsmlttel 7.70

E107 WD11 Cl1. Each. 5.75

E10l wmz 012 Each. ... 5.75 |
€102 UV199 C299. Each........... 5.75
E(04 UV199 Adapter fits 199 tube to
standard socket .......... ceiieeee 42
£108 WD11 Socket. .35

E109 WD11 Adapter.
STANDARD TUBE
SOCKET
E140 Xach
Moulded of genuine red
brown bakelite. Binding §

post connections. For
table or panel mounting.
Neat and strong.
METAL TUBE SOCKET
L b E{46 Each ...,
‘U A strong durable socket
_for panel or table mounting.
wMetal tube and base. Plain-
. ly marked binding post con-
®" nections. well {nsulated.
TW0 AND THREE GANG SOCKETS
These sockets i

make it easy to
build detector
and amplifier
units and make
a neat, compact
workmanlike job. Perfectly made ef high
grade materials. Quickly mounted on panel
or base.

El47 Two-gang socket
E149 Three-gang socket
199 SOCK ET
El45 Each ....... .49¢
Moulded of high insulating
material. Sponge rubber base
prevents ringing in tube.
Plainly marked binding post
connectlons. Neal and compact.

FILAMENT CONTROL RHEOSTATS
EI32 6 ohm. Each.....45¢c .

E129 20 ohm. Each. L .52
Ef3{ 30 ohm. Each. . ..59¢
EI35 6 ohm Vernier..95¢ &

Best grade. Wi give .°
real service. Durable and
lasting. High heat resist-
ing base, diam. 2%

in.

Tapered polished black knob 1’/4" diam,
Potentiometers. Mateh above rheostats.

Same high grade construction.
EI50 200 ohm, Each.....
£152 400 ohm, Each....
it SUPERIOR
E153— 6 ohm.
E1(54—20 ohm.
: =o E155—30 ohm. Each
The fiuest rheostat.
even action. Best design,

Each.

Smooth,
_best
s workmanship. Supplied with at-
tractive dial and knob. A rlieostat for high
grade sets.
Potentiometers to match above rheostats

with dial and knob.
E156-—375 ohm

QUICK ACTING RHEOSTAT
E124— 6 ohm, Ea...
Ei25—15 ohm. Ea.. 881:
EI126—30 ohm. Ea....99¢ g
Vernier adjustment at cif
every degree of resistance,
tPhushlng knob In turns off
]

...98¢

filament.

THREE INCH DIAL
€923 For 3-16 inch shaft,
Bach ................. 19¢
E924 For % Inch shaft.
Kach ... 19¢
A handsome neat’ Tooking
dlul moulded in one plece of
pelished black composition. 180° scale
marked 0 to 100 finely engraved in con-
trasting white enamel. Diameter 3 inches.

WE PAY TRANSPORTATION CHARGES EAST OF THE ROCKIES
PRESERVE THESE PAGES — ORDER FROM THEM AND SAVE MONEY
FAST SERVICE — TRY US AND BE CONVINCED
THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR

OUR GUARANTEE PROTECTS YOU—We handle only the best goods,
You are assured of getting guarantsed appa-
And while our goods are best, our prices are low-
Our goods egual or surpass the claims we make for them.
Our reputation for fair dealing is our most valued asset.

and checked by expert radio engineers.
gz;:us that will give superior results.
deceive or mislead.

carefully tested

We do not attempt to

HOW TO ORDER—Write your Order plainly, state Article Number, Description and

Price of items wanted.
Bank Draft for Total of Order,
followed.

Send Postoffice or Express Money Order, Certified Check or
Prompt Shipment is assured wlen these directions are

GREWOL CRYSTAL
E742 Each . DETECTO?

BAKELITE DIALS
£93)—2 in. Diam. for
3-16 In. shaft, Each 32c¢
E932—2 in. Diam. for
3 in. shaft. Bach...32¢c
£933—3 In. Diam. for
3-16 in. shaft. Each..33¢c
&9314—3 in. Diam. for

n. shaft. Each...33¢
E935—4 in. Diam. for Y% in. shaft. Ea.40c

Moulded in one plece of genuine bakelite
in polished black finish. Flnely engraved
scale in contrasting white enamel. Sure
geip knob that fits the fimgers. Hicher
frntclle dials for good sets, Sizes match per-
ectly.

ENCLOSED DETECTOR
One of the flnest crystal
detectors on the market,
supersensitive gaiena crys-
tal enclosed in heavy glass
shield. Quick, positive
adjustment. Brass parts
polished nickel finish.

E730 Each .........8%¢

GALENA DETECTOR
5 Easy fine adjustment.
i Crystal mounted in cup.
Moulded base and knob,
.Brass parts polished
% nickel finish. An un-
equaled value,

E732 Each

SUPERIOR VAR!ABLE
GRID RESISTANCE
E167 Each ., .80¢c
EI68 With .00025 Con-
denser &
Eliminates hissing, clar-
ifies signals. Capacity
smoothly varled from 0 to 6 megohms by
half ltum of kneb. Easily mounted on any
panel,
EI71 Freshman panel maunting variable
grid leak with .00025 condenser. Each 69c

E172 Durham variable grid leak with
mounting. Each .................... 89¢
D73 CRL Varlable grid Teal. Each $1.19

TUBULAR GRID LEAKS AND
NDENSERS
convenient.
of quick
change of leaks or
condensers of varylng
lcapﬁxcuty. tclilt ihows
~ eak mounted. eaks
and conddN¥era have same appearance. Each
part priced separately.
E849 Grid Leaks,
Resistances—%, 1, 11, 2, 3, 5, 7 and
10 megohms,
E831 Grid and Plate Condensers. Lu 39¢
Capacities— 00025, .0001, .00025, .0005
mfd. Specify which size 1s wanted.
Mountings. Bakelite base.
E840 Single mountlng. Each...,.....
E842 Double mounting. Each
E844 Triple mountlng. Each. .
VARIABLE GRID LEAKS
E160 Standard style...l5¢c
EI6] De Luxe siyle with
extra heavy screw top fine-
ly finished ... .32¢
Pencil mark type for panel mounting. Re-
sistance may be varied exactly as needed

TWO INCH DIAL

E921 For 8-16 inch shaft.

Each R Ry .. 160

E922 For % inch shuft 3
Bagh s, ol o dielig 6e

A handsome dial moulded in
one plece of pollished black eom-
positien. 270° scale marked 0 to 100 flnely
engraved in contrasting white enamel. Fine
for rheostat or switeh control. Diam. 2 in.
VERNIER DIAL ADJUSTER
E941 Kach
Easily installed at edge
of dial, gives finest ver-
nier adjustment of con-
denser or induetance. A
Polished black knob,

gleat value.
DETECTOR CRYSTAL CAREFULLY
ESTED

E736 Galena, Alllngton tested.
E738 Silicon, Atlington tested, piece 19c.

piece 19¢

GRID CONDENSERS
EI162 Well insulated. Paper
covering. Each ........... 8¢
EI63 Highest grade. Mica
insulated, Polished nickel
case. Bach ............ 23¢
Fit over posts of above leaks. The com-
bination makes an efficient unit. Cap.
100025 mfd.

SUPERIOR RADIO JACKS
Finest grade jacks.
Improved design.

=B est materials.

Phosphor hronze

springs. Silver con-

tact points. Nickel finish. Mount on
panels 1% to 3 1o,

E390 Open circuit. Bach...... o 4. 38C

E39] Closed circuit. Eacl .46¢

E392 Two circuit. Bach.. 55¢

E393 Singie clrcult filamen

E394 Two circult fllament cont.
COMPETITOR JACKS

E387 Open circuit. Each..... cendlar. o

E388 Two circult. Each.............. 35¢

\Well made, durable, smooth working,

nickel finished frame. Well Ingulated.

SUPERIOR RADIO PLUGS‘

£395 With set

scrfi“s It:urlfnsten;)m;' _

cor ach ...35¢

E397 Two-way @F_!ﬂg ey

takes two palr any 5
..... veeses-090

style cords. Each..... 0
Highest grade plugs. ‘Fit any standard

jacks. Polished round barrels.

SWITCH CONTACT POINTS
Brass polished nickel fiaish. All

have % in. long size 6-32 screws
and two nuts. All prices the same.
Dozen 18¢ Hundred $1.05
Order by Article Number.
E360 Head, ‘/4" diam.; %" high
E362 Head, 3-16” dlam.; %" high
E363 Head, 3-16” diam.; 1-16” high

Solder Lugs to Fit Contact Points
Alse for connecting wires to

binding posts, ete.

E365 Dozen 8¢ Hundred 30c

SWITCH LEVER STOP
Lrass polished nickel finish.
E386 Dozen 18c  Hundred §1.05

SWITCH LEVERS
Very neat polished black com-
position knob. Exposed metal
parts polished nickel finish,
Fitted iwith panel bushing and
two set nuts. A high grade

switeh,

E38] 1% in. Radius. Ea. 15¢
INDUCTANCE SWITCH

E385 Price Including

knob and dial..$1.28

Mounts switch polnts

and contact lever be-

\ hind panel. Only one

fole needed to mount.

15 switeh points, any

number of which may

N be used. Smooth wip-

ing ¢ cuutacts. Attractive tapered knab.

" SUPERIOR INDUCTANCE SWITCH
€384 Each

Quickly and secu\ely
mounted by drifling one
hole. Only lneb and
voluter show in front of
panel. Cennectlons can
be soldered before fast-
ening switch, making
assembly mueh easfer.
Metal parts nickeled.
Bakclite knob and supporting base.

HYDROMETER

R O i L R e i s E v h 4
Accurately tells you the condition of
your storage battery. Helps you keep your
battery in Dbetter condition,
- BATTERY CLIPS
A@ Clip anto storage battery
terminals, lead coated, Make

€198 Two for .........
positive non-corrosive contact at ali times.

BARAWIK QUALITY HEADSETS

E770 Per Set, 2000 ohms.............

vevesineness.$8.25

Thesa headsets have proven on rigld tests to be one of the

very best on the market.
an unusua! volume,

The tone quality is excellent with
Skilled workmen make

them from only

the best selected materials. The receiver cases are fine pol-

ished finish with polished biack ear pieces.

Fabric covered

head band comfortably and quickly fitted to the head. Sup-
plied swith 5-foot eord. These sets were designed to sell for

much_higher prices than we ask, and at our price are a won-
We guarantee ‘that you will be pleased with

derful bargain.

BINDING POSTS
Brass, polished nickel
finish. Washer and 6-32
in. screw extending %

in.
E370 Large size—bar-
rel and knob ,4” logg

i‘fif
&

Dozen ............
372 Smaller 'size —

E370 2-4 barrel and knob 9- 16” £376-8
long. Dozen.......

E374 nge slze with composltlou kngls)

or wire, Doz
E378 Small slze with’ hole for phore (lp
or wire. Dozen......... 35¢

PLATE CIRCUlT “B’ BATTERIES
You can’ make real sav-
ings on these batteries.
Don’t pay more. We'
guarantee them to equal
any on the market re-
gardless of price. Ab-
solutely uniform, Ex-
tra long life.

EIB0 Signal Corps type, small size, i 15

cells, 22% volts. Each ............ A0
EI82 Large size, 5 taps 16%, 18, 19%,
21 and 22 volts. Eaeh............. $1.59
E184 Variable Large Navy size, 16%x4x3

inches 5 taps, giving range from 16% to
2215 volts in 1% volt steps. Each...$1.95
E188 Combination 'Fapped 45 voits,
cell, 13x4x3 battery. Tapped to give 45,
9914, 21, 19%, 18 and 16% volts. Handles
both detector and amplifier tubes. Ea. $3.65

STORAGE ‘A BATTERY
A very high grade
baitery made es- -
pecially for radio
service. Guaranteed
for three years.
Properly carved for
will glve many more
years of service for
filament  lighting.
Made of best new
materfals. Full ca-
paclty. The best
battery buy on the market. Try one of these
hatteries on your set for 10 days. If at the
end of that time you are not fully satisfied
with the battery return it and we will re-
fund the purchase price,
EI94 6 volt, 40 ampere size. Each $10.75
EI96 6 volt, 80 ampere size. Each 13.25

HOMECHARGER

BATTERY CHARGING RECTIFIER

Charge your battery at home over
night for a few cents. Simply cen-
nect to any 110 volt 60 cyele light
socket, trn on current and recti-
does the rest automatically.
Will work for years without at-

tentlon.  Simple
mconnections
Gives a tapering
charge which bat-
teries should
have. You can
make it pay a
profit  charging
il your friends’
KUl 2 ut o batteries.
Long connecting
cords with pair
ipf battery clips.
€201 Tor 6 volb battery........... $12.95
E203 TFor 12 volt buttery g 12.95

RADIO “BAKELITE’ PANELS

Notice our very low prices on this fine
quality material. Others ask as much for
hard rubber panels which are worth much
less. \We supply genulne Bakelite, Con-
densite Celeron or Formica, all of which
are materials with practically identicul me-
chanjeal, chemical and electrical proper-
ties. Machlnes well without chipping.
Won’t warp, Waterproof. Highest me-
chanical and dlelectric strength, Attractive
natural polished black finish which can be
sanded and alled.

Panel | %" thick |3-16"tnick) %" thick
Size |Art. Art. Art.
_Inches |No. Price No. Price(No. Priee
X 7 E450 $0.57|E460 $0.86/E470 $1.15
6x1014 E451 .86(E461 1.27|E470 1.73
7x14  |E458 1.38 E468 2.07 E478 2.76
718 |E453 1.78 E463 2.65/E473 3.56
7x21 |E457 2.05/E467 3.05/E477 b5.10
7x24 |E459 2.42 E469 3.56
9x14 |E454 1.85/E464 2.65|E474 3.56
19x14 |E455 2.42/E465 3.56 E475 4.78
12x21 'E456 3 62'E466 5.35/E476 7.13
~ CABINETS

Fine looking cabi- 4
nets solidly built.
Elegant hand rub-
bed dark mahogany
finish. You will be
proud of your set
mounted In one of -
th e s e cabinets,

Hinged tops, Front rubbeted to take panels.
Panels not Included, Prices are transpor-
tation paid,

BUILD YOUR SET WITH BARAWIK STANDARD RADIO GOODS

E735 Tested, Galena, Mounted, piece 9¢ them and agree that they are the best value by far yet offered. i z o
£737 Te:ted, smecr‘lm. per Dlece?.. . 9¢ | It they don’t suit you we wlill eheerfully return your money. Igl{,"gl H‘f;ﬁﬁ v?‘i:jn:'fsﬁo&sp %;ot ||I;32:§
E739 Genuine million polnt crystal. STANDARD BRAND HEADSETS Bx 77 | 5%"| 6%” | 17 E4é0 $2.15
«B" BATTERY METER E754 Baldwin Type C with E75l Murdock 56, 2000 6x10’/2”| 5ige[ 10 » | 77 | E422 | "2.65
universal jack plug $11.75 3. 7x14” 6% 13%"” | 77 | E423( 3.20

E189 Each ......... ....98¢ E756 Red-Head, 3000 752 Hirdock 56, 3000 718" 61/«"‘ 173" | 77 | E426 | 3.45
Reads 0 to 50 volts. Accu- o e ohm ....... 3.95 Tx2ly | 6% 2010 | Th | E425 | 3.85
rately tells you the exaet con- 5768 Brundes, 2000 E764 Kro: 2000 ohm 8.59 =y 6}6 SIEAIR A IEAZO 1 460
dition of your B Battery, Con- T—hge” (ORI ...l 5.35 ESL LRy 9x14* 81471 13" | 10 E428 3.55
venient watch size. Polished 5769 Brandes, 3000 EATE Ionl, SO0 i el 12x14” | 11%%) 133" 10" | E430'| 4.65
nickel case with wire lead. ohm B .. o i 6.95 E758 Western Electric 9.50 12x217 | 11347 20%~ | 10” | E432 | 5.45

Chicago’s  Origlnal

Radio Supply House
Beware of Imitators

THE BARAWIK CO. 102 South Canal St., Chicago, IlL
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New York Electrical Scheol
29 W. 17th St., New York, N. Y.

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

Fosstansnese Fassseh s doendndsnosnn e e e NAME
................................... STREET
o 00 <600 toiae s CITY (iiagonsonnen. STATE

Master Electricity By
Actual Practice

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

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

The Only Institution of the Kind
in America

At this “Learn by Doing” School a man acquires the art
of Electrical Drafting; the best business methods and ex-
perience in Electrical Contracting, together with the skill
to install, operate and maintain all systems for producing,
transmitting and using electricity. A school for Old and
Young. Individual instruction.

Over 8,000 Graduates are Successful Men
in the Electrical World

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

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

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

New York
Electrical School

29 West 17th Street, New York
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““1 hose Who Refuse to Go Beyond Fact Rarely Get As Far As Fact f ’--HUXLEY

ey

T BET

Are

We

By H. GE

S HE members of the human race, who think themselves
§ preeminent on this planet, have long since come to the
I conclusion that the human animal is a superior living

being, quite distinct and far above all other living crea-
tures. This conclusion, so general that it seems to be
inborn, has been handed down through the ages, mainly for
the reason that we imagine all of our acts and thinking are
based upon intelligence, For instance, we say that a dog
or a cat cannot think and reason.
They are, there- fore, not endowed

........ it

with intelligence. ( BEL(EUE - Or perhaps to put
it in a better way, - ¢ THAT a patent W€ think that an
animal or in- -, he shop is  SECtcannot reason

the way we do. Consequently, in

worth three in the

OuT arrogance, - patent office. we maintain that
they are inferior to us.
We have sub- dued nearly all of

the larger animals to our will and have either turned them into
domestic servants or else have nearly exterminated them.
But are these proofs that we are intelligent? Intelligence
zmong other things should call for a thorough understanding
of every subject. Every human being, however, will admit
that we comprehended practically nothing. We cannot fathom

instincts of a dog. But when we come to such

1 T LR LSS

i
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will be transmitted by thought waves which will bring into our
minds the exact news or information transmitted. Naturally,
if we ever reach this stage, the telephone and telegraph will be
unnecessary because we will be able to transmit our thoughts di-
rect to our friends in a less cumbersome way than we do today.
We need our railroads and transportation systems in the pres-
ent era, simply because we have not learned to live as does the
ant, for instance. We still must roam the planet in order to
find the food and clothing we need.
We may be sure that 100,000
years hence, such a situation will
not prevail. We will be able to
convert every- thing on the spot,
for the simple reason that a
piece of gold is - tunes. exactly the same
as a brick, and * that a drop of wa-
ter is the same as a piece of granite.
Science knows that all kinds of matter are alike and that they
appear differently only because their electrons are grouped in
a different way. It will even be possible for us to make our
own food without first planting the seed, which grows into
the plant, which is eaten by the animal, so that we in turn
may eat the animal. Synthetic food made from rocks found

[ BELIEVE

: § THAT the patent -
office in the future
will be the mother -
of all great for-

s

the simplest acts of the animals that we class be- at our doors 100,000 years hence will be far more palat-
neath us. QOur mentality is such that we can- ) able, far more nutritious, and less poisonous, than
not even interpret the simplest ‘“thoughts” or § { BELIEVE anything we eat today.

creatures as insects, which have existed on this
planet hundreds and thousands of years longer
than we have, we are forced to admit the fact that

I

rectly

{ THAT invention -
and science are di- :

for nearly all of :

The next few centuries will bring about a great
era of simplification.
now is too cumbersome.
from complexity.

Everything we are doing
Everything will be freed
Our lives are entirely too

responsible -

certain species are far more intelligent than we are. ?:;;S tgggz; indus- . 5wded. Where we used to have countless wires
Take the ants for instance! With them the . ... omsmmm and cables, slowly these are making way for radio,

welfare of the nation is preeminent. Everything
is subordinated to this thought; call it instinct if you wish.
The ant does not require newspapers to get the news, as
all news is transmitted instantaneously by a sort of “radio”
system that reaches every ant in a fraction of a second. Sim-
ilar cases prevail with the bees, as well as many other highly
civilized insects.

Only because our senses are as poor as they are, do we find
it necessary to use such artifices, as the printed page, railroads,
the telephone, the telegraph, and nearly

where no wires are required. Railroads will be
discontinued when aerial navigation comes into general use.
Reading and studying of books is already on the wane due to
the greater educational and entertaining force of the motion
picture. The printed page is being supplanted by the picture
everywhere.

In some quarters, it is thought that this is a sign of retrogres-
sion of the race. Nothing could be more erroneous. The scien-
tific explanation is very simple. Our lives are crowded to such
an extent, that it is impossible to read as

R

every other artifice that you can think
of. You can imagine, perhaps, a million
years hence, a central “radio” station
broadcasting the news of the day, not in
the spoken word, but in thought waves,
so that everyone on the planet will get
the news instantaneously. This does not
mean intelligence only, but pictures and

TION. LOOK

I e 'mnmm"Ilmllll:llllulll-
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THE GOLDEN AGE OF
SCIENCE

is now symbolized by the golden
cover of SCIENCE & INVEN-

COVER every month!

------- s 2

much as our grandfathers could. We are
constantly being speeded up mentally and
if a picture can tell the story in two
seconds why should one read a typed
story which might occupy 10 or 15 min-
utes of one’s time. This, by the way, is
the answer to the unprecedented popular-
ity of the New SCIENCE: AND IN-

FOR THE GOLD :

everything, In other words, intelligence

i

VENTION magazine,
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Electric Finder Saves $30

£3 Our Frant Cover Hlusteation Shows, this New fnvention for Locatin

By H. GIERNSBACN

Hh m!m“: ul 4{0 sessels and the
of operty sahied at
000000 is "the recard i four
i of Ihe ocean wliere ticre are heavy ©
Ad- currents, such 3 ship w @l soom
harnacles, ei..

Thus r l\ a recent newspaper
But o 2

a sonlen ship and
qufie another lm‘ actually 16
10 start thesalvagng of
2 i donted with sinhen e §17e o1
cont i such fahulous ircasurcs
i the mand 10 Frasp the cue
Iy rums vay u

e st contury.
n‘.:

clam
covers

GALVANO-
METER~

\BATTERY AND
INTERRUPTER

COVERING
OVER COILS

o
-Can Be Operated Withy
Diving thachings. J1 s Based on (e Hughes Induction Baiadce, Wheren Sant Chroge In ihe nduction. Between Fout Balanéed Coits
Catues 2 'Soung 13 Be Feard in One of tne Glrcutts:

Treasure Ships Located Electrically:

e wire r\n 32 vb-d- mives ns Le
ahout’ 2+ nua ]
Snentelp ISR i

A recent.cable dispatch from London states that thirty million dollars in gold
bullion was successfully raised by divers working ninety feet below the
surface of the sea. The divers used a special electric spear and indicating
device, which showed whether the spear point was touching gold or base

.{.AL

Gernsback in the October 1919 issue of this journal, then called the
ELECTRICAL EXPERIMENTER, part of this article appearing in th&
upper left hand corner of the picture. The four coils of the Hughes bal-
ance are carefully balanced electro-magnetically, so that the galvanometer

metal.

Such an electric divining rcd was foretold and described by H.

endorsing our new policy of “Science in Pictures.”

AN APPRECIATION

needle points to zero.

IONE IR D 2 T T TG AT Y i

1t is impossible to answer each and every one of these wonderful letters

[S this issue is going to press, we are n receipt of hterally thousands wpon thousands of letters from our readers enthusiastically

and the Editor takes this occasion to convey his thanks to the thousands of our friends who have taken the trouble to write us.

We have made a number of improvements in this issue which we trust you will notice—but we are not as yet satisfied. We hope
1o tcrease the sige of this magasine very shortly and to give you a good deal more material than we arc giving you now.

You will note also that with this issue we have tmproved our cover so that the Gold will not rub off. This improvement has been

made at a very high cost bui we simply must satisfy our readers.

In the meanwhile, all we ask of our friends is to show SCIENCE AND INVENTION to their friends, and we shall thank you

for doing this.

EDITOR.

A FEW OF THE GOOD THINGS IN DECEMBER SCIENCE AND INVENTION.

Fossilized Extinct Animals,
By Dr. W. A. Luz
Salvaging Sunken Ships by Freezing Them in
Ice,
By Charles Martin.
An Airplane-Helicopter Flyer,
Magic for Everybody,
By Joseph Dunninger.
Steam Driven Airplane Now Practical,
By Dr. A. Demuth.

A Marvelous Self-Propelling Ship,
By Edward H. London.

Tricks With Matches,
By Walter B. Gibson.

What Famous Magicians Think of Spiritism.

Measuring the Heat from Distant Stars,

By Edison Pettit, Astronomer at the Mt.

Wilson Obs_ervatory

How to Make Your Own Storage Battery.

“Bob Cat”—A Wind Sled Driven by Motor-
cycle Engine,
By G. A. Luers.
How Miniature of Actor Appears in Same

Movie,
By Phil Gersdorf.
Combined Self-Feed Dr:ill Press and Lathe,
By F. G. Marsa.
Butterfly Trays-—How to Make Them,
By Dr. Ernest Bade.

Metals brought near the coils disturb this balance.
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Earthquakes Their C:

By EDWARD H. LONDORN

A q_—‘mﬂ,
AT
v '.,_,.;L,m.-..'an.\r.u— A~ 'rr H- :‘-

VoY

In the a;ove diagram we see the record of the earthquake as made by
the seismograph at the Saint Maur Park Observatory in Paris, France.
The rumblings here recorded were those of the earthquake in Japan oc-

curring on the first of September, lasting three hours, eleven minutes
and twenty-three seconds.

The seismograph is so sensitive that it can
faithfully record earth tremors ‘thousands of miles away.
| ) WIRE E

el

ARCTIC OCEAN
PRESSURE IN DIRECTION QF ARROWS

SEA PACIFIC
OF JAPAN

AmERICA P‘i
NORTH PAGIFIC

ariawTic
e OCEAN
wamt
THIS POINT SHIFTS N ;
FAULT CAUSING BUCKLING AND-
ADJUSTMENT OF OTHER POINTS.

EARTH i a8

3 1 Sevrn  paciric
il :
“GRAVITATIONAL
BULL

occan

The simple demonstration of how earthquakes ‘‘work™ is shown above.
A straight piece of wire (or a sheet of paper) is held in the hands and
pressed as shown in the illustration. As a result the wire buckles.

ogists believe a wedge of rock shifted near the foundation of the volcanic
island of Japan. This caused pressure producing the upheaval and loss of
Geol- life. Regions where most earthquakes occur are illustrated above.

ROCK ERODED APPROXIMATELY
TO THIS LINE

DECRYED
ROCK

£l o)

/ °/f°:\‘

o E % :
"\ POSITION 2

ORIGINAL. POSITION OF ROCK 2. POSITION OF ROCK STRATA AFTER FOLDING 3. 325«;‘355555?133735“

1—The earth originally was one smooth layer of rock resting on another.

2—Then the earth cooled and the surface became wrinkled and furrowed

like a dried apple. The surface layers of rock folded.

1.

POSITION OF ROCK STRATA AFTER EROS-
4. |ON & DEPOSIT OF GLACIAL DRIFT
were brought to bear on the rocks, causing faults. 3—The position of rock
after faulting, 4—Shows the position of rock after erosion and the action
Great stresses of glaciers for many thousands of years,

wooD 4 J N
b /vcw:‘uwm
R

AXLE

i

L wEiGHT

PENCL
RUBBLR

At the right and left end of wne apbove illustration, two simple methods
of making a seismcgraph at home are illustrated. Both weights are held
in place by rubber bands. A pencil attached makes the record on a mov-

ing paper. The photo at the left shows folded rock strata. The right
shows a fault. Rock sliding along the.line of this fault may cause an
earthquake by pressing surrounding rock,

i » 3

e

Photos courtesy N. Y. Municipal Board of Water Supply.
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How Artificial Pearls Are Made

By ISMAR GINSBERG, B. Sc. Chem. Eng.

5(/@/%5/-/@ PEARLS
f16.2

SOLYTION OA-
TITANIUM (HIQRIDE_

/% E :;‘/ » A
/ k;,_ BUNSEN BURNER

FINISHED PEARL

PEARL OXSTER

:'*‘ .".

ESSENCE OF ORIENT PROCESS

——2

6la3S R
COPPER WIRE_

Fl6 3

SNIPPING OFF |
(OPPER WIRE

s

BEADS WITH WIRE_
THROUGH (ENTER

=2

e
| o il _Var of pudre,
= &‘? {)‘-ﬂf@, e A//TRIC 4¢1n

& &

ADS WITH HOLE
ﬁ%/%(jodsf/ (Q/l?f/g

d ACETATE

FISH SCALE CRYSTALS
TAKEN OFF BY AMYL

T
s -~
SHINMERY, GUSTENING SOLUTION OF SCALES

Fl6. 7

f’6. 8

DIPPING BOARD

POUSHING

POWDERED
N BISMUTH
___ OXY(HIORIDE

FiINaL_piprPiNG N soLdrioN
OF coLiopioN

ULTRA VIOLET LIGHT PEARL. TEST

CULTIVATED

WATURG

Nature’s own method of making pearls is shown in Fig. 1. A grain of
sand or other foreign substance becomes embedded in the flesh of a
mollusc. A secretion takes place and covers up the nucleus. Years are re-
quired to make a pearl by this method. Science, however, does it more
quickly. At Fig. 2 is shown the method of manufacturing cheap imi-
tation pearls. A bead of glass is made opaque and covered with an irri-
descent material, usually titanium chloride. After being dipped into the
substance the bead is held in the flame of a Bunsen burner. It is then
Lurnished. Beginning at Fig. 3 is shown the method of making the bet-

ter artificial pearls. A glass nucleus is made on a fine copper wire which
is later removed with nitric acid. A small stick is inserted into the
hole. Many of these nucleii are then made fast to a board and dipped
into “Essence of Orient”” which is made by dissolving bleak and shad fish
scales in amyl acetate. The film is allowed to dry and the process re-
peated until the pearl is built up. The completed pearl is then polished
with powdered bismuth oxychloride. Pearls made by this method can only
be distinguished from the genuine by splitting them or with the aid of
ultra-violet light rays, as shown in the last figure on the page.
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Paper discs ben
up automat cally

turntable

This movie machine works on the same principle as the old-time post card
prajector. The heawy light falling on the pictures reflects them ontc the
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Tar Vizirda becames a
mcvie prcjzcror =rth tie ad
<7 the Jensins movike machire.
Two powzrful bch-s cast
~helr ray: ‘cn ths J<rumes
be sho»n. Thz refiestion
sasies up througk a lers¢ aad |
a system of mirrers amd is |
shown or the sceex The |
Alx is printzd e t3e edge
3f paper dizke tle d= of
phoncgraph ~=omik.

screen. Several disks are used. The pictures are printed in a circle around
the zdge. As each disk is shown it is raised and the one below i1 is projected.

Night Plane Altitude Indicator
By S. R. WINTERS

o e e
Rotatable” \iPanllel fised |
Projector | Prajectors
Indication at 50 f1, :\\

(IR
|
Indication |

I N\

¢ st 25ft, ‘l \

R

The hazard is taken out of mEght Rying with the device shewn above. With
it a pilot can tell his exact beight when he is flying within 500 feet of the
ground. The movable beam of light shows a number. When this number falls
bLetween the arrow-heads the plane is above the ground the aumber of feet
indicated by the beam. As he comes closer the beam fsavels toward the

Indicstion st 5002 Fig.3

front bar of lightt When it reaches the front bar it disappears and a
secand numeral, fifty feet less than the other appears between the arrow-
heads, indicating a new distance. So if *'1G60” appeared midway between
the two marks it would imdicate that the wlane was half way between 100
and 50 feet, or 75 feet high. Invented by C. Francis Jenkins.
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A device recently brought out where-
by the necessity of costly scenery for
amateur motion pictures is eliminated
;4 appears here. The scene is taken and
worked into a stereoptican slide in
colors if desired. All the scenes in
the picture are made up in slides and
fitted into a wheel that rotates in
front of the stereoptican lens. The
scenes are changed with the aid of
an electro-magnetic control. This
scene is projected on a mirror which
in turn reflects it on a gauze screen,
giving the same effect as a ground
glass. The audience sees a large
plate glass in place of the rqgula:
screen., This glass takes the image
of the scene from the gauze. The
moving figures are taken with a reg-
ular movie camera against a flat
black background. This is project-
ed against a cheesecloth coated
with paraffine which stands just be-
hind the glass. A phonograph is
connected with the movie camera.
In the darkened house the moving
figures are superimposed on the
scene so they cannot be told apart.
One operator controls all.

LR
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- $12,000 or More in Gold °
Beginning with the January issue, follows:

SCIENCE AND INVENTION will pay
$1,000.00 or more each month of the year in

113

113

FIRST PRIZE $100.00
2 PRIZES of $50.00 each

2500 ¢«
20.00
1500  “
10,00
5.00
200
100

Science and Invention for November, 1923

Objects Still Scenes

QUL IR e i

" $12,000 or More in Gold

88 monthly prizes will be given as

must have them—but ideas are wanted most
- of all.—And they will be handsomely paid
for. The rules of the contest will be found
on page 534 of the October issue. If you
haven’t a copy, one will be mailed you free
on receipt of your name and address. It
will give full details of the rules and hints
on submitting articles. The closing date
for all prize contributions will be the 15th
of the month preceding date of issue, ie,
I5th of December for the February number;
the 15th of January for the March number,
etc.

TR B LS R

prizes. Every article published in the regu-

lar news section will receive one of them. 10
(The departments have awards of their own 5
which they will continue to give.) 10
=  Ideas are what the editors want. They 20
must be told simply—so your iother or

sister can understand them-—in pictures and 10
sketches. Be sure they are NEW and have 20
something to do with science or invention. 10
The editors want pictures and sketches—

i g iy E—

WILL YOU BE OUR REPORTER?

N connection with our $12,000.00 prize contest an-
I nounced last month, it goes without saying that
you will have to hustle to win a prize. The Edi-
: tors do not wish to make it hard for you; quite the
contrary. We want the pictures and want them bad-
- ly. Herewith is reproduced our reporter’s card. We
- shall be glad to send it to anyone who makes an
application. By means of this card, you will be able
to secure entré into industrial plants, business
houses, motion picture studios, steamships, mines,
etc. This card will prove an open sesame to you
in many instances. Each card is numbered and only
one is given to a correspondent. A postal card from
you and a request for this reporter’s card is all that is
necessary for obtaining one. It will be sent you by
return mail. Address Field Editor, SCIENCE AND
INVENTION, 53 Park Place, New York City.
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REPORTER

Cienceq”d CORRESPONDENT
Invention

THE BEARER OF THIS CARD____
{S AN AUTHORIZED CORR
SCIENCE
THE PUBLISHERS OF SCIENCE AND INVENTION WILL
APPRECIATE
REPRESENTATIVE.

{over)

and

ANY

REPORTER'’S
IDENTIFICATION

99

ONDENT - REPORTER  OF
INVENTION MAGAZINE

NO

COURTESY EXTENDED THEIR

EXPERIMENTER PUBLISHING CO

PRESIDENT

Y

i

i
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By CHARLES BEECHER BUNNEILLL

Antique Organs
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DESCRIBED
|THE ORGAN'
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ILLUSTRATED
HERE BELOW
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the instrument.

a Roman engineer,

i admitted to the pipes.

COIN OF NERD
AN 60

St lish Mudewem

rants, lounges and even or-
gans. After a hard day at
martyring Christians and
feeding his enemies to the
royal tigers he would retire

s

fact that he had a coin struck
(left) showing one of these

AL [T 1 '

Hero of Alexandria, 280 B. C.
Ctesibus, is credited as having evolved the invention. The sketch
i is a reproduction made from Hero’s de-
Although the drawing illustrates the
organ as being operated by wind power, passages in the account
tell of instances where the instrument was run by water wheels
The valves governing the tones and

In this account,

shown above (Fig. 1)
scription of the instrument.

ol as well as by man power. - 1 g :
; fi key-board are omitted from the drawing since more than forty dif-
ferent varieties of them a-e mentioned in the written account of

THAT the organ is a very old instrument is festified to by the

f . . \ fact that it is mentioned in_ the early chapters of the Bible
. (Genesis iv, 21). The first specific account of it, giving full me-
:J\ chanical details of its construction, however, is that set down by

Hero’s father,

T the left is shown a drawing depicting full mechanical details
i of the instrument as set out in one of the accounts by Vitruvius,
Library
. when the city was captured. As shown, it was equipped with a

{ ¥ foot pump, a hydraulic reservoir, and valves to the pipes which
1 had a range of four octaves.
£y front of the organ opened the air ducts I, II. I1I, or IV which
d o T ay governed which of the four octaves were to bs played. Each key
v . of the key-board was a four-way affair and played the same note

in each octave. The octaves could be combined or played sepa--
4 ately. A horn soring kept the keys up in place when they were

¥ / not pressed. Differences in volume were obtained in varying the

The push-button-like affairs on the

openings of the octave keys which governed the amount of air
I The water reserveir kept the pressure of
the air constant while the organ was being played.

SUUTTRITN TR i all i - , ;
~~~—~ Want More Information?
gdeéﬁ: while Eﬁ‘x:e Bibned ﬁ‘&i F YOU want additional information concerning
‘:lﬁ?c‘ l'tl:urw:tm:r?e Zisf}?éh;z?% any of the subjects illustrated and described in
public baths he listened to this number of SCIENCE AND INVENTION
g:ﬁ;n ?x:‘es-ltce'nt{heb:?;}?s “The - we shall be glad to give you any other data we have
other nine-tenths was club, - at our command if you will send 50c. for such work :
f}fec;’rd“"‘vir? a:;:ﬁ;;’e“d"ts'wf‘t’g as may be required. To make this work as easy as
courts, wine rooms, restau- possible for our editors, please be brief. Write only

on one side of the paper and state exactly, in a few
words, just what further information you wish. We
have the original manuscripts and drawings of many

x’ z:ibath f%r a quiet gvening- of these articles in our files and can furnish complete
nd that he enjoyed music . z

G o T T ATy (e outline of facts and figures in most cases. Send
occasions is attested by the stamped and self-addressed envelope together with

50c. remittance in stamps, money order or certified

instruments. This coin was : check.

found by antiquaries and is ) .

now in the British Museum. - Address all inquiries of this nature to INFORMA-
N ) ; - TION EDITOR, Science and Invention, 53 Park

LU ST HUBTRBHIE U [ LUTIHTTRH T place’ New York city. 3
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Medical Hokum Exposed
By JOSEPH H. KRAUS

STAFF MEDICAL EXPERT

v
i

EFFECT o ON GRLYANOMETER

@ @ @#,— MI/IRROR

~_/

GREEN RED VIOLET

= el
Sl
N—JCREEN
METAL 2 . L GALVANOM= /
El'[ch'ODEJ/ILT WARTER e % ETER —
REFLECTED /HAGE OF

GALVANOMETER

Unless the moon hung in exactly the right quadrant and the proper shade Further, this medical gent deposes and says that all chemical reaction is

of light was available at the time of your birth you had small chances to merely electro-magnetic change in matter, and that, such being the case,

live, according to Dr. J. C. Burnett, president of the alleged Burnett- electrical currents should be used in the treatment of disease. By way of

Timpken Research Laboratory, who made public these somewhat startling proving this fact the brother stuck two electrodes in a dish of water (salt

if hardly probable facts in a New York lecture recently. Comes the doctor was undoubtedly added to it) and turned different colored lights on it.

and relates the fact that green light will kill an embryo, just following The galvanometer registered differently for each, which undoubtedly. proves
the formation of the heart. that colored lights do cure (?) diseases. It does—not.

HERT REMOVING

ELECTRICAL
CHARGES

HOT WATER

" WHEN ARMATURE IS
EAST- WEST GET MAXI-
MUM READING : NORTH-
SQUTH , MINIMUM .

CHNARGED

/ PiTw AL+ GALVANOMETER

SWINGING CONL
o OF COPPER

HERT DISPERSES
WIRE —____

A ELECTRICAL
= - CHARGES

But the doctor gets the beautiful 775”7 x 5% " custard pie as a prize for
this excellent piece of whim-wham: The reason, says he, that hot
appliances cure diseases is that the heat applied tends to remove elec-
trical charges from the affected parts. By way of proving this scientifically

S
7

But hold, quoth the hangman. The most epochal discovery from this
bag of flim-flam is the device for detecting earth magnetic currents. Note
the amateur armature in the above sketch. By setting it east and west,
across the earth’'s magnetic field a deflection is obtained on the galvano-
the doctor suspends two pith balls that have been charged and then meter. Wonderful! Bravo, doc,—that is, bravo if every high school physics
brings a lighted candle near them. The balls come together. Presto, all text didn't contain this experiment. You certainly are the great little dis-
proved. Heat disperses the juice therefore cures disease. See photo above. coverer—of physics texts,

MYSTERIOUS CABINEL _CONTAIN- 000,000, o 008 ———[ 3 wEW YORX SAN FRANGISCO
ING OSCILLATOR &
CURRENT ANPLIFIED gu
AMHIIETER VOLTMETER] | 1,000,000,000,000,000 L~
S~ TIMES i
: ! ™ s O Auaion
> — AMPLIFIERS
e lala WHEN .000,000,000,000,000, 000, 044
7S + ELEC- AMPERE REQUIRED TO 8F HEARD
5. TRODE IN NEW YORK
2 CANDLE . TOUCHED SKIN
POWER DRY CELLS > 17 PRODUCED BUAN &
L-AMP / REMOVED HARIR
o oladd e LAMPS LIGHTED '
OSCHLATOR | =7 ”’;53,22%':’ SERL > _ ol
. ﬁ " orner ways [
FAMOUS TESLA GOLORADO EXPERIMENTS : sl ELECTRIC ) OF REMOVING T
; NEEDLE-

mbled sages of the American Osteopathic Association, before Above is some of the “laboratory’s. . . finest measuring instru-

vTvggmasts}fese far-reagching discoveries were dispensed gave a howl of ap- ments made.”” See the readings of the Volt- and Ammeters and then con-

plause at this one (shown above) that would make Valentino jealous. sider the telep.hone.amphﬁcatl.on’ior fineness. He found out that ele'c-

The doctor lighted a light without connections. The mystery maker was a tricity would kill hair but he didn’t know what the )f—rays would do. He'll
discover that in a couple of years, let’s hope.

Tesla resonator.
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A ¢ S RY Y D
World’s E

The Enersgy Reléased by the Disintegration of

One Gram of Gold Would Yield Enough Electric

Power to Light 21,666 Homes for ‘One Year

According ta Dr. Paul D. Foote, Member of the
J. 8. Bureau of $tandards.

Weird Deaths From

nergy From Ator
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Force

]
i " \glf
ki
.‘fw.llﬂ
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The Transmutation of the Same Gram of Gold

Would Be Sufficient to Propel a Transatlantic

Liner Around the Globe. The Ensrgy Thus Liber-

ated Would Reduce the Gold fo a Base Metal
Similar to Lead.

Trying to Save a Friend, a New Jersecy Man Recently Lost His Life When
He Tried te Remove a Feeder Wire fram the Friend’s Body with the
He was Standing on ike Pavement and

Aid of an Umbrella.

He Touched the Cable He Was Instantly Killed.

Burned Up.

the Moment

Umbrella Was So the

The

Householder When He Stepped
Hiz Basement. The Cellar Floor Was Insulated but the Steps Were Not,
Current Shunted

The Old Aichemists Sought to Make Gold, the

Mew Ones Seek to Destroy It and Use Its Energy.

The Atomic Force of a Gram of Gold Also Would

Drive. an Airplane to the Moon and Back 36
Times or 17,333,200 Miles.

Stray Currents

A Light Circuit Grounded to Its Conduit Caused the Death of a Brooklyn

Imto Water that Cavered the Floor of

Through Hig Body and Instantly Killed
Him,
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Automobile Sled—-Non-Sinkable Boat
D AR

»

f'
B -4

___. ST e K
An auto truck equipped with runners and a spiked By, reamoving tte rear wheels from a touring car
drum at the rear, which enables it to travel over deep and suvbstituting a spiked drum and runners, a winter
pleasure car is made.

wi 1? = )*

" 3

Ay : . : v
(7 \, This neat row hoat, censtructed entirely of Becanse of specially constructed air chambers /iy 2
(i )/ Duraluminum, was made by a German aircraft b with wmich the row boat is equipped, it is im-

& 4 company. possible to sink it. {

A A R e R e e

Have you a camera face? If you are |
not sure and want to know, get the
old T-square, dividers and yard-stick
and find out for yourself. If you §
would portray the trials of Tessie or
exploit the story of the rising young
district attorney, you must first have
a face conforming with rigid speci-
fications. According to Allan Dwan,
producer and director, the selection
of actresses for the movies has be-
come a thing of pure science. Here |
are some of the specifications deter-
mining the filming qualities of a face.
The lines of the chin must form an
obtuse angle when looked at squarely,

Above: The distance from ear to
ear over the forechead measured with
a tape measure must equal the dis-
tance from the apex of the chin to
the exact crown of the head. The
separation between the eyes should
equial the size of one eye. The top
of the ear should be even with the
eye-brow. The shape of the nose
has nothing to do with the screen-
ing of a star,

and the distance from the point of ||
the chin to the base of the nose, must §
equal the distance from the tip of j|

the nose to a point exactly midway
between the eye-brows.

Left—The nose of a star should mot
project any more than 34 of an inch
maximum. Pictures were posed by
Mary Thurman, well-known photo-
play star. —By Harry Van Demark.
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The Newest Radio Photo-Play

. Y

' Ambition to communicate with Mars by radio is
P the central reason for the existence of "“Radio- | [
f

- 3 A couple of plates, with the assistance of his
fiancee and hoped-to-be mother-in-law serve to -
demonstrate the workings of the solar system.

mania,” just completed Hodkinsen picture starring |
Grant Mitchell, shcwn above at his radio station, 0

y
LS

: A Martian radio station, as depicted by the pic- A typical Martian home is shown above. Betore
e ture. The radio apparatus used in the photo-play Mitchell communicates with the planet, he in-
was all especially built by the Western Electric o vented a tickless alarm clock and made a fortune e

Co. Note the large cars on the Martians, with which he built the radio set he used.

|

I The tense moment. Martian radio operators, doin
E of the earth are -is shown by the fact that they have elaborate u a little “DX” stuff at their utntionp, pick ,up ghi .:-x
W

That the Martians are interested in monstrosities just as inhabitants

museums-—according to the picture. earth on the loud speaking phones.
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Around the Universe
By RAY CUMMINGS

5TH INSTALLMENT

They entered the Milky Way on the seventh day after passing Alpha Centa;xri. Though their actual
entrance .into the Galactic Plane was unmarked, the firmament simply blazed with bright stars.

CHAPTER IX.

In which the voyagers plunge into the darkness of
space beéyond the milky way, and two most felici-
tous events occur simultaneously.

HE car ‘passed between the compon-
ent stars of Alpha Centauri during
the early afternoon of the following

day. . The two .gigantic blazing suns.

were four times our own sun in ap-
parent diameter. Their light was intolerable
to the naked eve. Even with the shades of
the side windows drawn, the interior of the
vehicle was disagreeably bright.

SYNOPSIS OF FOUR PRECEDING IN-
STALLMENTS OF “AROUND THE
UNIVERSE.”

- g ATCHING a game of cards,
“Tubby” suddenly finds himself
cut in the open under the stars,

endowed with a power of wish-
ing.- He wishes for a knowledge

of astronomy- and is confronted by a Pro-
fessor Isaac Swift DeFoe Wells-Verne.
They start for Venus in the Professor’s
: space flyer. . 1

Arriving, they meet Ameena, an inhabi-
tant of Venus and she tells them that the
earth is going to be attacked by Martians
and the Twilight People of Mercury. The
three decide to set out to the various planets
to solicit aid, in behalf of the earth. They
land on Jupiter and are interviewed by the
Great Mogul who laughs at them and re-
fuses help

Leaving Jupiter they head out into space,
passing mear the rings of Saturn. Arriving
at Uranus, they find that it is not inhabited.
The same condition is found on Neptune.
Therefore, in hopes that some of the stars
arc inhabited, they head toward Alpha Cen-
tauri,

In the last installment the Professor is
left figuring out a most abstruse mathe-
matical problem.

SRR AT

TR

NPT ST

Stumamnn

1114 i

The heat was tremendous—almost stifling.
All that morning the temperature had been
rising, until, at lunch time the two men again
appeared in their white flannels, and Ameena
was back to her charming native costume.

During the morning the two stars that
compose Alpha Cen-
tauri had visiually sep-
arated, and Sir Isaac
laid his course between
them—a thing that was
possible only because
the vehicle’s tremend-
ous velocity -precluded
even these gigantic
masses from drawing
it aside and into them.

The actual passage
between the stars was
very brief, fortunately,
or the 'voyagers would
have perished in the
intolerable - heat. Sir
Isaac estimated the
stars to be some 3,600,-
000,000 miles apart.
He professed ignor-
ance as to what figure
the earthly astrono-
mers had set, and ad-
mitted his estimation
probably was greatly
in error since he had
nothing to judge it by
save the stars’ appar-
ent flight upward past
the side windows. It
was indeed, only a few
seconds before they
were above the vehicle
and visually again
drawing together.

When it was over, Sir Isaac, trembling
at the keyboard, turned his white face to
his companions and smiled weakly.

“I should not have tried that,” he said.
“It was too dangerous, attempting to pass
through that little space. ow I ever
managed it—"’

He broke off, adding:

“Well, we're past now, at all events. I
did not want to slow down—but suppose—
just suppose we had run too close to one
of those stars—suppose we had collided with
one of Alpha Centauri’s planets?”

“Was there any planets?”’ asked Tubby.
“I didn't see none.”

“Neither did I,” Sir Isaac confessed. “I
did not see anything. There might have
been—I do not know.” He took a swallow
of water from the carafe on the table,
lighted a cigarette—he was smoking inces-
santly—and went back to the mathematics in
which he was now constantly engaged.

Tubby watched him timidly for a moment.
Then, encouraged by a glance from Ameena,
he said, hesitatingly :

“Where we gomn’ next, perfessor ?”

Sir Isaac looked up, frowning.
What's that?” 1

“I said, where we goin’ next? You said
this mornin’ we wouldn’t stop at Alpha
Centauri, but you forgot to tell us why.”

Sir Isaac, still working on his plans, had
made a brusque statement to that effect.
He had promptly immersed himself in his
mathematics agam, so Tubby and Ameena
had thought it best to let him alone tempor-
arily. They had spent almost the entire
moming together -in the little .observatory
upstairs, where, through the small telescope
they had tried to locate the Solar System.

Sir Isaac, during the morning, had reached
a definite conclusion; and now in the face
of Tubby’s ingratiating attitude, his auster-
ity melted a little, and he retailed his plans.

SIR ISAAC TELLS HIS PLANS

I did not stop at Alpha Centauri,” he
said, “because I calculated that the time

“Eh?

‘There is our Sun,” said Sir Isaac—‘'and there is Betelgeuse. OQur Sun is
about 1514 light years from here—Eetelgeuse is about 150.
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we would lose in checking .our present high
velocity and starting again, would, after a
very few stops, exhaust all the time at our
command.” He smiled in friendly fashion,
and explained in detail.

“But then,” protested Tubby, “if we don’t
never stop, how are we gomn’' to get any
help ?” '

Sir Isaac hesitated. “To be quite frank
with you, my friends, I have about concluded
we cannot get any help.”

“Oh,” said Tubby.

“Oh dear,” Ameena echoed faintly.

Sir Isaac continued.

“I think we can save our earth alone—
through our own efforts—without any out-
side assistance.”

Coming from such a meticulous person
as Sir Isaac this was good news. indeed.
Tubby and the girl vociferously demanded
details.

Sir Isaac raised his hand. “I have not
worked it out yet. That’s why I didn’t
want to tell you anything about it. The
plan involves a tremendous, a very abstruse
and delicate mathematical calculation. If I
can secure complete and exact enough fig-
ures the execution of my plan will be very
simple. I am working on the calculation
now. I worked all last night—all this morn-
ing. It may require many days—I do not
know. But if only my strength holds—"

“You go right ahead,” encouraged Tubby.
“We won’t bother you none. And mean-
time—"

“In the meantime,” Sir Isaac supplied, “I
thought we might as well go onward.” He
smiled with just a touch of embarrassment.
“To tell you the truth, 1 am very curious
about these outer realms of space. I have
lots of good theories—but I really know
very little about this portion of the Uni-
verse.”

“Me neither,” Tubby declared liberally.

“And,"” Sir Isaac went on, “since we have
attained this high velocity, and are each
moment accelerating it, I thought we might
as well utilize our spare time to—well just
to satisfy our curiosity. I have a theory
regarding the edge of Space—"

“Ah! The edge of Space!”

“Yes, the very ultimate edge of this Space
we are traversing. If we could reach it and
return with my calculation completed, and
then save our Earth, it would—"

“Great!” cried Tubby.

“We can! We will!" cried the girl.

U T et

“Well,” said Sir
Isaac, “that was &
gigantic building
alongside of which
we went down—
a2 building fifteen
or twenty miles
high. Those huge
yellow rectangles
were its lighted
windows. That
ball of fire was a
street light. We
descended directly
into a city street
and collided, prob-
ably with the coat
sleeve of a pe-
destrian.”

P E R T

“—it would gratify me very much,” Sir
Isaac finished.

Thus it was arranged. Tubby and
Ameena returned to the observatory—the
onlly part of the vehicle where they could
sing with abandon and without fear of dis-
turbing Sir Isaac.

Two hours later they came quietly down
to indulge in afternoon tea. In the instru-
ment room, sprawling in his chair, with his
arms on the table and his head upon them
in the midst of a litter of papers covered
with algebraic hieroglyphics, sat Sir Isaac,
fast asleep.

“Poor dear man,” murmured Ameena.
“He is completely worn out.”

“Yeh, he’s all in,” agreed Tubby. “Let’s
get him to bed.”

Sir Isaa: leaped back to the keyboard just as the vehicle struck something soft and yielding.

here was a gigantic swish;

the room

tilted and trembled—then silence.

haven't told you about.

643

They awakened him gently, and ordered
him up to one of the bedrooms. Like a
child, he obeyed. On the stairs he roused
himself sufficiently to caution Tubby.

SPEED AND DANGER INCREASE APACE

“] want you to lock ahead through the
floor window at least once every minute,”
he declafed. “We have very little room, even
out here, at this velocity. I have several
times barely avoided collisions that I
If we approach
closer than 900,000,000 miles—or even as
close as that—to any celestial body of suffi-
cient mass to deflect us, we are lost. Will
you promise ?”

Tubby promised; and this time, with
Ameena’s assistance, he kept his word.

As Sir Isaac explained to them the fol-
lowing moming, the danger of collision in
one way was now very great, though in an-
other way it had lessened. They had passed
Alpha Centauri at a.velocity per second of
something like 275,000,000 miles. This, by
steady acceleration, mow approximated 740,-
000,000. Any very gigantic celestial body in
front of them would deflect them aside
and into it. It was this danger that they
must avoid. But of course, so enormous a
body would be visible an enormous distance
away and so could be seen in time to be
avoided.

On the other hand, there was now little
danger to be apprehended from smaller
bodies such as the asteroid with which they
had so nearly collided back in the Solar
System. Even if one of these should sep-
arate itself from the proximity of the larger
worlds, its comparatively minute mass could
not exert sufficient attractive force to make
the slightest deflection in the course of the
vehicle. For a collision to occur, therefore,
one of these smaller bodies would have to
lie exactly in the vehicle’s path—a space of
some forty feet which was the vehicle’s
width. And, as Sir Isaac remarked, any
particular. forty feet in these vast realms of
outer Space was too small to be considered.
Sir Isaac also pointed out that any aster-
oid would be invisible until it was only a

(Continued on page 715)
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“Yes,” explained the Lunar queen, “it is a movie of the murder as it really
We obtained the pictures through the slowness -of light.”

occurred:

Science and Invention for November, 1923

She waved her hand.

A mirror appéared on the wall and the whole scene
of the tragedy was enacted in natural colors.

Doctor HacKkensaw’s Secrets
By CLEMENT FEZANDIE

N, on sped the car through space,

and still Doctor Hackensaw and

Pepita Perkins lay unconscious in

their respective couches. It was

not until the car was nearly at the
end of its journey that the doctor's auto-
mati¢ devices awakened him from his pro-
found sleep. Pepita, too, or “Pep,” as she
insisted on being called, awakened at the
same time.

“In three hours, Miss Pep,” observed the
doctor, “we shall land on the moon.”

“Yes, and in the form of burnt pancakes.
You told me that already. Why did you
wake me up?

“Because we must be prepared for any
emergency. There is one chance in a thou-
sand of our reaching the moon alive, and
we must be prepared to grasp that chance.
I have done all that was humanly possible
to break the fall. Instead of shooting the
car straight at the moon, I shot it so as to
pass a little beyond the moon, thence to be
pulled back by the lunar attraction to the
side of the moon opposite to the earth. The
car has thus a much shorter distance to
fall. T also arranged that the moon should
be speeding away from the car, hence the
rapidity of the car’s fall will be still further
diminished, since it will be the difference
between its own speed and the speed at which
the moon is departing from it. Then, too,
the attraction on the moon is considerably
less than that on the earth. I have also
arranged special devices for retarding the
car at the proper moment.

“The front of the car, that is, the side
turned toward the moon, is made in a series
of compartments, each containing an explo-
sive. Whenever I wish to decrease speed,
I shall ignite the explosive in this front
compartment.
toward the moon, and its reaction shoots
the car backwards a little, or, to speak more
accurately, retards the car’s speed. Each
compartment can be exploded in turn. In
fact, here goes the first. But I shall fill
this room with mattresses to deaden the
shock for us.”

The compartment is shot off-

No. 23

What Dr. Hackensaw
Found on the Moomn

PREPARING TO LAND ON THE MOON

So saying, the doctor pressed a button.
The walls of the room opened, pivoted
around, and Pep and the doctor found them-
selves each snugly ensconsed in a thick cush-
ion of spring mattresses that flled the
apartment. Then the doctor pressed a sec-
ond button. A violent detonation followed.
The front of the car shot off toward the
moon like a cannon-ball, and the doctor was
pleased to observe that the speedometer
showed an appreciable reduction. Of course,
the concussion was great, but the mattresses
preserved the doctor and Pep from injury.

Finally, the last explosive was fired. The
speed of the car, however, was now terrific,
and the doctor was expecting the final crash
to be fatal, when, to his astonishment, the
speed gradually diminished. Objects in the
car regained their normal weight, and the
car landed as softly on the moon as if it
were a -feather.

-Doctor Hackensaw was hugely astonished
at this unexpected turn of affairs, and did
not learn until later that he was indebted to
the Selenites or inhabitants of the moon, for
checking the speed of his fall and thus sav-
i,z his life and that of his companion.

MOON’'S LACK OF ATMOSPHERE

The doctor, however, lost no time. Call-
ing Miss Pep, the two soon arrayed them-
selves in the special suits prepared for ex-
ploring the moon. These suits were an ab-
solute necessity. There being little or no air
on.the moon, a supply of compressed air
had to be taken along. The absence of air,
also, implied the absence of air-pressure. If
the body were left unprotected, serious in-
jury to the internal organs would result
Also. there being no atmosphere, the heat
and light ef the sun were not diffused, and

the glare and heat would be intolerable.
Protection from both was necessary.

“You see, Miss Pep,” explained the doc-
tor, “the moon’s days and nights are not like
ours. One day and one night make a month
here. The sun shines here for fourteen days
at a stretch, with an unbearable heat and
glare, though the sky is dark in all other
directions and the stars shine brilliantly.
Then follow fourteen days of night, and the
cold is intense. Without our suits we could
not live an instant here, and without our
goggles we should lose our eyesight!”

THEIR FIRST VIEW OF A LUNAR LAND-
SCAPE

By this time the pair had emerged from
the car and were viewing the new world.
To Pep, who had locked at the moon
through a telescope, the idea of a lunar
landscape was a series of dead volcanic
cones. But there was, in fact, luxuriant
vegetation. Although there were some green
plants among the number (if they could be®
truly called plants), the other colors of the
rainbow seemed to' predominate. As to the
shapes, they were the most fantastic imagin-
able. Animals, too, of the most peculiar
sort, could be seen playing about among the
plants.

Pep was especially interested in one curi-
ous creature that had legs radiating from
its body in six different directions and could
roll in any direction by using four of these
legs like the spokes of a wheel. Pep called
these creatures the “Jacks” from their re-
semblance to the metal jackstones that chil-
dren play with. There were also balloon-
shaped creatures that floated about in the
rare atmosphere, directing their course by
means of paddles or fins. Another peculiar
animal progressed by prodigious bounds in
the air.

“DOC” ARD “PEP” FIND THEY WEIGH
ABOUT 20 POUNDS ON MOON

At the very first step the pair made on
the moon, Pep, too: found herself bounding
high in the air. It was almost like the jour-



Science and Invention for November, 1923 645

ney in the car when objects had no weight
at all. There, bodies had some weight, but
much less than on earth.

“You see, Miss Pep,” explained the doc-
tor, “the moon is smaller than the earth and
less dense, hence its attraction is less. On
the other hand, bodies on the moon are
nearer the center of attraction than bodies
on the earth. This compensates to some
degree for the lesser attraction. But, all
told, bodies on the moon weigh only about
one-sixth what they do on earth. You, for
example, weigh 120 pounds on earth, but
only twenty pounds here. Similarly, if you
can lift 100' pounds on earth, you could lift
six hundred " pounds here with the same
effort.”

“Gee! Is that so? Let me seel” cried
Pep. And irreverently picking up the doc-
tor, she threw him up into the air. Up he
went, twisting around and sputtering, his
dignity even more upset than his person.
He fell lightly, however, and in retaliation
threw Pep into the air in the same manner.

At this instant, however, the doctor caught
sight of one of the lunar machines, and in-
stantly bounded towards it. Here at last, the
dream of his life was fo be realized—he was
viewing a machine such as mankind will not
invent for hundreds of thousands of years
to come! The machine was not of metal
nor vet of wood, nor of flesh. It resembled
no substance known to the doctor. The main
part of the machine consisted of a series of
spheres rotating about each other. They
were not connected together in any way, but
rotated somewhat as the planets rotate about
the sun.

Doctor Hackensaw was overjoyed. “It
must be a gravitation machine!” he cried
gleefully. The Selenites have discovered
the secret of gravitation and can work their
machines without gears,” connections, or
bearings. “Oh, if I could only discover the
secret1”

Close by the main machine was an aux-
iliary part. This bore some resemblance to
a steam radiator with balls ascending and
descending in spiral lines around the pipes.
Long and closely did the doctor scrutinize
the two machines without being able to un-
derstand either how they worked or what

obiect they accomT’HShed' The Lunar landscape proved. to support a great, luxuriant vegetation. Although there were some
Then he felt himself pulled away by some green plants among them the other colors of the raimbow predominated.

invisible force, and as he turned he found
that his companion was sobbing.

“Why, what’s the matter, Pep!” he ex-
claimed. “You're surely not cryiag? 1
felt all along that your gayety was unnai-
ural. Tell me, what is the trouble. Is it
the fear that we shall never get back to
earth again?”’

“No, no, no,” cried the young girl in
agony. “I never want to get back to earth
again. Doctor Hackensaw,” she added, “I'll
tell you all. You were surprised to see me
in the car, but the fact i5,1-had to get away
from the earth. In plain words, I am ac-
cused of murder, and there’s a warrant out
now for my arrest! But, doctor, 1 swear
that T am mnocent. .I confess that many a
time I’ve wanted to kill the man who ruined
my life, but I never had the courage to do
the deed. It was probably some other vic-
tim of his that did it. -But she used a knife
that belonged to me, and I was known to
have threatened him. Luckily I learned of
my danger in time to make my escape. [
knew I should not be safe on earth, so I
decided to accompany you to the moon, and
here I am!”

Doctor Hackensaw shook his head. “You
ought to have stayed at home and trusted
to finding proofs of your innocence. You
certainly won’t find them here on the moon.”
A rather rash statement, however, as the

. . . sequel was rov
Close by the main machine, which consisted of a number of unconnected spheres rotating about each a N e p. @
other, thexe was an auxiliary part. The doctor examined it long but could ndt discover its purpose. (Coutmu-cd on page 710)
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Height Test for Aviators

For testing the reaction of
muscles and nerves in pros-
pective aviators, a closed cyl-
inder in which all atmospher-
ic conditions of airplane
flight can be dupli-
cated has just been
put into service by

French aeronauts.

The cylinder is
shown in the
large central
circle. With

Air can be extracted or ad-
miitted to the cylinder in such
a way as to give an exact
replica of a rising or falling
plane. The future aviators
wear oxygen masks
and recording instru-

ments that give a

record of all their
reactions to the
synthetic flights
and falls. Al}

e Gevi ins.trumeqt
th:-_s mm:’: v::lr;s,miy‘r
physical in ipes
adaptibil cimpe pin

ity 1s
safely
tested

under
the
floor
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The operator sitting with the men under test
observes their actions. He controls connec
tions to the instruments, onc of which records
the rarity of the air corresponding to altitude,
another thce fall in temperature. A third re-
cords the pilot's movements. The most itmpor-

CORRET, tant one is shown to the !cft; It records the
B ComiNG FROM effect of height on the pilot’s ability to act § o 2

CAISSON ff quickly ; tests the response of his motor nerves § BAROGRAPH

which is of utm importance. | RECORDING THE
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SKy-Writing--
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An Exact Art

By W. B. ARVIN
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Writing 10,000 feet in the air with a column of smoke 75 feet thick using
letters a mile high, and at the same time driving a light airplame at 110
miles an hour around sharp corners requires_exactness at the very least. You
may take the word of the inventor, Major Jack Savage, for it. First the sky-
writer has to find a strata of air where there is no convection. This is done
with a recording thermometer, (detail in sketch 4A). When the graph paper
shows a flat stretch (Fig. 2A) there is no change in temperature and there-
fore no convection and the pilot may write—if there is a heavy wind, for the
letters are written at a distance from the point of the observers and then al-
lowed. to be blown into their vision by the wind. Major Savage told the writer
he does his best writing in a seventy-five mile an hour gale.

Fig. 1 illustrates the method of staggering the letters 100 feet over each other.

TO THERMOPILE
IN GAS MIXERS

Fig. 3 shows the way the writing is done—backwards. The dot on the “i” is
the size of the Equitable Building in New York. At Fig. 2 is shown- the
chemical writing apparatus and the instrument board installed in the light
plane which is used. Fig. 4 shows in detail the two mixing tanks from
which the smoke-prodacing chemicals flow back to the mixing chamber in
the exhaust where the heat causes them to combine into 250,000 cubic feet of
smoke per second. It requires about 15 gallons of the two mysterious chemi-
cals which the Major calls *“A” and “B” to write the name SCIENCE AND
INVENTION. In day-time white letters are used.. Or three colors may be
used together, such- as red, white and blue. Luminous letters are used at
night. The writing will last from ten to forty minutes, depending on the
condition of the air. © 1923 by Science & Invention
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Elecﬁmcaiiy Driven Ferryboat

- . S
NOTE LARGE SPACE -
FOR VEHICLES .

ELECTRIC CONTROL el
WIRES T0 PILOT <5

B =

G kRl i

. ELECTRIC MOTORS
= : _DRIVING PROPELLERS gUElggflir;?G

. ' : - . _
74
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An electrically driven ferryboat with much larger carrying capacity than the Colden the inventor. The boat is entirely controlled from cither pilot house.
old type steam-driven boats has just been put in service by Captain Samuel It can be ecasily maneuvered and is stable in ice and rough weather.

~ Camera Used to judge Herse Races

\ MACNET RELEASE
= - IS FOR CAVERAS A& B

ELECTRIC GONTACT OPERATED ;
N Crmres oy fesene # |

To take the guessing out of deciding a close race, the Maisons-Laffitte course the wire break a thread which trips the camera shutters. The pictures are
near Paris uses cameras placed above the finish wire. The horses coming to  finished four minutes after the race. Camera C catches the ‘‘place’” horses.
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Hearing Through the Teeth

SOFT IRON
POLE TIPS
‘ ‘ELECTROMAGN ET

MICROPHONE
TRANSMITTER

 FLEXIBLE
SOFT IRON
LAMINATIONS

HARD RUBBER
3IT PIECES

—
! The Osophone consists of two electro-magnets mounted
¥ on flexible soft iron laminations. Two hard rubber bit
pieces are placed between the teeth. The instrument
works best when not bitten too hard. The two soft
iron pole tips move to and fro when the Osophone is in
operation and the sounds are thus transmitted.

How to talk to a friend hard of hearing. Mr. H. Gerns-

back at the right demonstrates the instrument to a per-

son of normal hearing. In order to hear with the (gso-

phone a normal person must close his ears tightly; ther

the sound transmission is entirely through the teeth. A

person hard of hearing using the Osophone would not,
of course, have to close his ears.

Hook-up of Osophone to a radio outfit. An ordi-
nary 1000 ohm telephone receiver has mounted in
the center of diaphragm one of the well-known
microphone buttons. The Osophone is then con-
nected in series with the microphone button and
with the battery. The resistance of the Osophone
is only about 5%; ohms in order to pass power-
ful currents. Sound coming through the télephone
receiver operates the microphone which in turn
energizes the Osophone.

By H. GERNSBACK

PR R D L U I

How the Osophone, a new invention of
Mr. H. Gernsback, is used. This in-
strument makes it possible for the hard
of hearing to enjoy radio concerts and
other sounds. The sound is conducted from
the Osophone through the teeth and bony
structure of the head to the auditory
nerve. If this nerve functions at all, the
Osophone will partly restore the hearing,
although deaf people cannot hear with it.

[TIIIEInG s

RADIO ouTFIT/

Z
TELEPHONE ~
RECEIVER

At left is shown a close-up
of the Osophons. It can be
hooked up either to a radio
outfit; to the telephone; to a
phonograph; or to a pocket
transmitter such as is used
with pocket dictaphone used
by the hard of hearing. The
Osophone is particularly use-
ful in cases where the dia-
phragm of the ear has been
destroyed and the auditory
nerve still remains. Experi-
ments at the New York In-
stitute for the Deaf showed
that the instrument worked

well for those hard of

hearing, but not for the

deaf or mnear deaf.

0SOPHONE

MICRQPHONE 4
“BUTTON,

)
/

i

BATRIERY i
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Army Airplane
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Refuels In Flight
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Refueling Airplanes in Flight Was Demonstrated Successfully by Two Army
Flyers Recently. The Method Used in Transferring Gasoline from the
Refueling Plane to the Plane Below is Shown in Fig. 1; Both Planes

How Rubber Articles Are

Flew at the Same Speed, of Course. TFig. 2 Shows Another Means of
Communication Between Planes in Flight Demonstrated Several Times Al-
ready. Fig. 3 Shows Packages Being Sent from One Plane to Another.

By ISMAR GINSBERG
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The Making of Rubber Articles is of Interest to Everyone Today. Fig. 1
Shows How Moulded Rubber Compound is Fed Through a Worm Feed

Device and Forced Out Over a Mandrel to Form Hose or Tubing. Fig. 2
Shows Various Component Parts of An Automobile Tire, the Rubber Com-

pound Being Moulded Around the Cord or Fabric. Fig. 3 Shows a Rubber

Golf Ball Having a Liquid Center. Fig. 4 Shows How Wire Armored Hose

is Made; The Hose Passes Through the Axis of Spool Containing Wire.
Fig. 5 Shows Successive Stages in Making Golf Ball
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Sheet Metal Air Propeller

b e e

Rudolph Schmidt, eighty years old, has the work of a lifetime bound up on it in 1874. Now completed, it will drive a small barge fifteen miles
in the nautical air propeller shown in the photos above. He began work an hour against a stif river current, it was demonstrated recently.

$50.00 Prize Contest - Psychic Motor.

T the right we have what is called a of a glass stoppered bottle.‘ Whep the right found to rotate in oie direction, and_when

“psychic motor,” or a motor to dem- hand approaches the cylinder it will be the left hand is held near the cylinder it will
onstrate what has been termed “animal mag- , rotate in the opposite direction.
netism.” Of course there is no magnetism For the best letter explaining why the
to it. A magnet does not effect the instru- cylinder rotates, which explanation should
ment at all. be made in pictorial form, as nearly as

The device shown in the illustration is possible, a first prize of $20.00 will be paid.

easily constructed. A piece of writing For the second best an award of $15.00 will
paper two and one-half inches wide is glued be made. _For the third, a prize of $10.00
$0 as to form a cylinder approximately two FLAT GLASS will be given, and for the letter ranking
o e haTe imadel —LOBEER fourth there will be a check for $5.00. Con-
diagonally opposite each other and a piece testants are not limited to the number of
of straw pushed through them. This piece answers they may send.
of straw or tooth-pick should extend on 4. In event of a tie, an identical prize will be
either side approximately a quarter of an S WRITING given each. This contest closes in New
inch. A minute drop of glue secures it to PAPERGLUED  York on January 10th, and all material must
the cylinder. A needle is passed down be in our hands by that time. Address ans-
through the center of the straw. The entire wers to “Psychic Motor” Editor, care of
cylinder is pivoted on the needle point on top this magazine.

DROP OF GLUE

The Month’s Aeronautical Novelties

STARTED, and steered while in midair, by radio control,

the airplane shown above made a successful flight without

a human being aboard her- recently at the Villesauvage Aero-
drome. The engine stops automatically when it lands.

HE ‘‘vest-pocket” edition airplane shown in the center

photo is the German idea of an airplane flivver. It is made

collapsible so that it requires the minimum of space for

storage. Envision the commuter folding his plane for the
night and storing it in the family garage.

ITH the ever-increasing importance of the airplane in
naval warfare—as attested by the recent bombing tests

off Newport News—the Navy Department has set engineers
to studying more closely types of boat carriers for planes at
sea. At the extreme left is shown such a carrier, the U, S, S.

RO RS AT ERROR DY Langley.

MR
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By Charles B. Bunnell
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nt Times

Fifth Century B. C., Centuries Before Augustus.

| T Drawing Shows an Unsplit Bamboo Pen (Cal-

amus Chartarius) for Fine Work, and an Unsplit

Reed Pen (Calamus Scriptorius) for the Coarse

Black Work on Papyrus. And Being Tubular

Like the Grape Vine it Absorbed Ink Like a Foun-
tain Pen.

| e —

1 Do ——
| 3 BRONZE STYLI FROM ROME AND POMPEH - ADIXIT

_mlmmmmmmm-m-__

A BRONZE STYLUS WOUND WITH SILVER - A.D.XIY

b TR
A BRONZE SPLIT PEN - ROMAN ERA.

l A SILVER STYLUS WOUND WITH GOLD WIRE - A.D. XIY

L — - Ge=g

BC. ROMO- FGYPTIAN SPLIT REED PENS
FROM BEHNESA, EGYPT.

| Above We Show Four Bronze Styluses for Wax

Writing, a Split Bronze Pen for Ink Work on
Papyrus, Two Split Reed Pens for Ink Work Also,
and a Silver Stylus Wound with Gold Wire.

| U SN W S— S-S =
'?R(M&lm&wwmumm...... i

Illustration Above from the British Museum Shows an Ivory Stylus of the

The Broad End Was

used to Chisel Wax Out, While the Curved Side Burnished It In. The
Point Incised the Letters in Wax.

Perspective View of One Single Leaf of a Day-Book Countersunk and

Waxed with its Letters Showing Distinctly Although 188 Years Old,

(British Museum). Shows One-Half of the Original Table as In-
scribed By a Greek.
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An Ink Stand of
the Generally Ac-
cepted Roman De-
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of Augustus. It
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A Perspective View of the Classic Papyrus, )
Which is Generally 11” x 18” in Size. Note
the Columnar Manner (Newspaper Style)

of the Most Efficient Papyrus Writing. |

A
.//4/

%{

of Two Wooden Leaves, with a Button in

the Center of Each to Prevent Rubbing.

These Board Leaves Suggest the Modern
Book Formation.

Sketch Shows the Papyrus (Account
Books) Rolls Tagged in Their Circular

This Figure Illustrates a Day-Book (diurni)
Case or Scrinium.

Ei@ﬁé Air j@@k&-

D@ubﬂ@mD@éK@ @mé;MEQQS
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New Liquid Air Jack S !
It Was Invented by Walter S, Josephson of New York Who

hown at Left Will Lift 30,000 Pounds.

is Demonstrating it.

Center and Right Hand Photos Show New One-Man Fifth
Avenue Bus. I
! Enables the Driver to See the People on the Upper Deck. h"!

It Is a Double Decked Affair; a Periscope
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Biting Flies That Spread Disease
By DR. ERNEST BADE

; ) 5 . ) Py Lower Center Photo Shows the Biting
Right:—The Blood-Sucking, Biting, House Fly, Slightl A ,
Smaller Than the Common House Fly, is t%le Irglsec¥ —— gi;:: gén;i};:~nDee{ ng ngout:l,vthe
Which, According to Recent Investigations, is Respon- - Thin and Pl'gt?*l 2{ “{Fk "S".l ey
sible for the Transmission of Infantile Paralysis. Is Which A Aome d e lpe- @ ;tgos.
Quite Common in Moist Woodlands and Its Bite is Quite Entlering :ﬁe Sli:iingtie ]l;lloo;lirsS.Puml;:tli‘
Painful from the Veins Into the Mouth and
Digestive Tract of the Insect.

CRRTREINTOI i i i T Tl

Below:—The Deer Fly, Which is 3 of an Inch in
Length, Has Black Marked Wings and is Most Often
Met in Woodland Sections and Grassy Meadows, Where
a Few Trees Are Found. It Also Has a Painful Bite,
But It is Only the Female Which Inflicts the Wound.
A Poisonous Substance Is Generally Not Introduced
Although Disease Germs May Be Transmitted.

Below :—The Beach Fly is a Large Bit-
ing, Blood-Sucking Fly Attaining a
Length of Nearly 5 of an Inch. Its
Painful Bite is Only Too Often Felt
on the Beaches When the Weather is
Hot and Sultry. Only the Female of
the Species Bites.

Compressed Air in Building Construction
By RAYMOND WARDELL
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en by Friction from the Rear Truck Wheel, the Truck Being
Compressed Air Operates the Concrete Mixer Shown in the
f the Scene, as Well as the Pile Driver and the Rock Drills.

Compressed Air and Electricity Are Two of the Biggest Factors Involved Dynamo Driv
in Modern Building Construction. Above, We See an Electric Hoist Oper- Jacked Up.
ating a Derrick and Scoop Shovel, Also Electric Drills Operated from a Lower Part o
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Compressed Airin
Subway Operation

Top IMNustration in Lower Group—Front View of a Typical

Block Signal in the Subway, Showing Lights, Position In-

dicators, Instrument Case Upon the Post in Advance, and
Also the Track Train Stop.

Lower Illustration—Mechanism for Operation of the Pneu-
matic Track Train Stop, Sgowing Trigger Elevated to “Stop”
osition.

Should a Signal Which Shows ‘“Stop” Be Disregarded by

the Motorman, His Train Will Be Automatically Stopped

by the Action of the Trip in the Track Which is Shown in

the Illustrations. This Trip Automatically Engages an Arm

on the Train Which Shuts Off the Power and Applies the
Brakes.—By R. H. Tingley.
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| Want More {nformation?

F you want additional information concerning any
of the subjects illustrated and described in this
number of SCIENCE AND INVENTION we
shall be glad to give you any other data we have =
at our command if you will send 50c. for such spe-
cial data. To make this work as easy as possible
for our editors, please be brief. Write only on one =
£ side of the paper and state exactly in a few words just :
what it is you desire further information on. We
have the original manuscripts and drawings of many
of these articles in our files and can furnish much
additional data in most cases. S:nd stamped and
self-addressed envelope together with 50c. remittance
in stamps, money order or certified check.

Address all inquiries of this nature to INFORMA-

TION EDITOR, c-o Science and Invention, 53
Park Place, New York City.

s o
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Illustration at
Left—A uto-
matic Stop
Mechanism in
Track at Van
Cortlandt Park.
Lower Illustra-
tion—Dwarf
signal and
Automatic
Train Stop—
Electro-pneu-
matic Inter-
1 locking, at
228th Strest
Yard of the
Interborough
Rapid Transit,
N. Y. City.

L

Simplified I
Working Dia-
gram of the
Electro-pneu-
matic Inter-
locking Sub-
way Switch.
Switches Are
Pneumatically
Unlocked and
Again Locked
by This De-
vice. Fig, 1—
Switch in Nor-
mal Position.
Fig, 2—Switch
Bar Unlocked
by Movement
of Air Piston.
Fig. 3—Switch
Thrown to Re-
verse Position.
Fig. 4 —Final
Movement
With Switch
Bar Locked in
Reversed Posi-
tion by D-2,

UL U e L

-ELECTRO- PNEUMATIC SWITCH

AND LOCK MOVEMENT.=
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lonster Army TanKk Destroyer
By S. D. ROCRENBACH, Commandant U, S, Army Tank School
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CREW’S SPACE TREAD DRIVING GEARS

]
400 H.P.- 12 CYLINDER ENGINE

f Ordinary Houses and Trees 12 Inches in Diameter Are Knocked
Down by the-New Mark VIII Tank. Its Pdth is Readily Followed
by the Light Tanks and Infantry and Can Easily Be Made Us- |
able by Supply Vehicles. The Engine is a 400 H.P,, 12 Cylinder
Liberty Type Geared Down. Lower Left Picture—Radio Con-

"~ trolled Tank—qaf To-Morrow-

"} O RECEIVING AERIAL TRANSMITTING AERIAL

The General Specifications for the Mark VIIT Were as Follows: Weight: 3§ Pounds Per Square Inch—Any Ground That Will Support a Man. Communi-
Tons, Length: 34 Feet, 215 Inches, Width: 12 Feet (With Sponsons Out, cation: Every Tank Carries Two Pigeons and Signal Flags. Every 16th Tank
8 Ft. 8 In. Folded). Height: 10 Feet, 3 Inches. Armor: Proof Against All Has a Radio Set. Every Company Has Messengers. Cargo: 16 Infantry or
Small Arm Bullets Including Armor Piercing. Armament: 5 Machine Guns of Machine Gunners in Addition to Crew, or Cargo of Two Tons. Wire: No
Which 4 Can Be Fired at Once. 2 Six-Pounders (2.24” Bore). Speed: Maxi- Obstacle. Radius of Action on One Fill: 50 Miles. Mud: 18 Inches of Mud
mum, 6 Miles Per Hour. Power 10 H.P. Per Ton of Weight. Trench Cross- No Obstacle. Obstacles Readily Overcome: Forest, Stumps, Boulders,
ing Ability: 14 Feet. Ability To Climb Vertical Bank: 5 Feet. Flotation: 4.5 Shelled Areas Soaked With Water and Tank Pits,
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Leaf—How It Is Made

By ISMAR GINSBERG
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Gold Leaf is One of Those Rather Rare Articles of Commerce Which Few of Long, Thin Strip and This Strip is Then Cut Into Small Squares,
Us Have Occasion to Use. The Successive Stages Followed in the By Repeatedly Hammering the Gold Leaf, Placed Between Gold-Beaters’
Making of Gold Leaf Are Illustrated Above. A Bar of Pure Gold is Skins (Made from the Large Intestines of an Ox). It is Finally Cut Into
Melted and an Appropriate Alloy Added. This Is Then Rolled Into a Square$ and Placed Between Paper Leaves in Book Form.

Typewriting by Wire Drawing Made FEasy

- - e —

By Means of This “Patient Teacher’ Drawing Ma-

chine Together With a Pantograph Apparatus Also

Supplied by Its Inventor, Art Students Can Make

Rapid Headway. This Device Can Be Used For

Checking Up _Free-Hand Drawings Once They
Have Been Executed.

New Intercommqnicatir}g Electric Typewri;er Invented By Dr. George A. Cardwell of Yonkers, New
York. A Station With Such a Typewriter May Communicate By Wire With a Similar Station.
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opular Astronomy

By ISABEL M. LEWIS, M.A.

OF THE U. §. NAVAL OBSERVATORY

(uob's Coffin)
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Above is the map of the heavens for November. The location of the stars

shown will coincide exactly with their positions

SOUTHERN HORIZoN

PEGASUS EAT SQUAR
(Winged Horse) H IN

PEGASUS

in the heavens at nine

P. M., November 1, or eight P. M. November 15.
hold over the head with the top of the map to the south.

NOZRjoH  Ny3LSY3

Ist.Magnitude

2nd.

3rd.
4th,
S5th.

To use the map,

CHART OF THE HEAVENS FOR NOVEMBER

cules, Lyra and Aquila are approaching
the western horizon. In the east and
northeast are appearing the vanguard of
the brilliant constellations of wintet, Taurus
the Bull, with its famous groups of the
Hyades and the Pleiades, and Auriga, the
Charioteer with its beautiful Capella,
Directly on the meridian at this time and
to the south of the zenith is the Great
Square in Pegasus and adjoining it on the
east is Andromeda.
In the north we find Cassiopeia and Ce-
pheus close to the meridian and in the west
the Northern Cross in Cygnus is still con-

THE last of the summer groups, Her-

spicuously in view. Cetus, the Sea-monster,
now rears his huge form above the eastern
horizon and its second magnitude star
Diphda, or Beta Ceti, is the brightest star
in this part of the heavens. It will be
recognized by the fact that it stands in an
isolated position far over to the southeast.
In the southwest, also in solitary splendor,
is the beautiful Fomalhaut in the constel-
lation of the Southern Fish, Piscis Aus-
tralis.

In Cetus we have one of the mysteries of
the heavens called Mira. In a period of
about eleven months it changes very irregu-
larly in brightness from a telescopic star

of the tenth magnitude to a star of the
econd magnitude. It is usually visible to
the naked eye for less than two months.
Though Mira has been observed through
more than three hundred of its cycles of
light changes the cause of its peculiar and
irregular variations still remain a mystery.

This month we also have in fine view for
observation another of the mysteries of the
heavens, the Great Nebula in Andromeda
It will be easily found in the position in-
dicated .as a faint, cloudy patch of light.

The Andromeda Nebula belongs to the
large class of spiral nebula whose distances
are unknown.
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Aids To The Motorist

SPEEDOMETER OILING SYSTEM ENGINE MODEL

CAADERY
DEGREES

oo eI 3 0)

TOTAL ML LAGY

The Oil Cups Above Are Designed to Replace
the Standard Cups Used on Cars and Are to be
Used with the High-Pressure Oil Gun Illustrated
Below. This System of Oiling is Superior to

Those Using the Old Style Grease Cup.

A Speedometer Which Records Speed, Trip Mile-
age, Season Mileage, and Grade on Which the
Car is Traveling. A Speed Signal Light and
an Ignition Lock Are Included in the Instrument.

TURNING SIGNAL The Oil Gun Illustrated Above,
Forces Oil Under High Pressure
Into Cups Illustrated at the Head
of This Column. The Force Used
Presses the Oil Into All Parts
Which Makes for More Thorough
Lubrication. This Gun Produces a
Pressure of 2000 Pounds to the
Square Inch at the Nozzle,

LT i i i e

At the Right is Illustrated a Model
of an Engine of the Knight or
Sleeve Valve Type. This Model is
Only 3% Inches Wide by 4 Inches
High. However, by Turning the
Motor by Hand, the Pistons and
Sleeves Operate Exactly as They
Do in the Real Engine. This Was
Designed for Use as a Salesman’s

= ¥ MOTO-METER LIGHT
TRAFFIC SIGNAL At the Right: A

Combination of a
Moto-meter and
Luminous Radia-
tor Cap. Two
Small Lights Serve
as Emergency
Driving Lights
and Also to Illu-
minate the Mota-
meter When Driv-
ing at Night.

An Auto Signal Which Operates by Air Pressure, . . . . —
Furnished by Pressing a Small Bellows with the A Unique Traffic Signal Which Stands Only 8%
Foot. This Causes the Rubber Hand to Extend as Inches Above the Street Level and is Designed to
Shown, Automatically Regulate Traffic at Crossings.
TIRE PROTECTOR
PISTON GAGE TIRE REMOVER

, Sectional

Iz

i Galvonized iron wire V2
Iwo for each soction . 4
‘» Ola tires are cu! wite

/{ =Y sectwns three fo

four imches i engrh

By Means of the Device Illustrated Above it is 3 I(t
N . Possible to Measure the Qutside Diameters of Ob- ; Rabs, SRR X .
This Tire Protector Which is Designed to Be Placed  jects Such as Pistons, Directly in Thousandths of = 5
Over Standard Pneumatic Tires. They, Consist an Inch. This Device is Nothing More Than a By Means of the New Device I}lustrated Above
of Sections of Old Tires About 3 or 4 Inches Flexible Strip of Steel But It Will Measure Diame- it is Possible to Change Tu"es in a Very Short
Long, Held Together by Means of Galvanized ters ‘from 254ths to 5 1-16ths Inches Very Accu- Space of Time. The Device is Applicable to Any
Iron Wire Links as Shown. rately. Type of Standard Rim.
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for Everybody

By PROF. JOSEPIH DUNNINGER

NUMBER 8 OF A SERIES.

LOOS W
SECTIgN\ =7
METAL BOTTLH=

PAPER
SECTION

RABBIT
CONCEALEQ
IN BOTTLE

>

The magician pours liquid from the bottle, then wraps it in newspaper and is explained. The shank of the bottle is made of lacquered paper. A false
tears it in two. A rabbit jumps out on the table. The Professor throws the top is made of light metal laquered the same color. The top contains the
crumpled wrapper off stage, It’s all very simple when the apparatus used liquid; the bottom the rabbit.

ILK FIGURE
“GLASS WITH COLORED

GURE IN

The magician has a solid King Tut figure examined. He then places it in  in a blue glass—the glass becomes colorless and the figure blue. The color
a red colc:red glass, puts a paper cover over it and—Behold—the glass is  of the glass is imparted by a false celluloid tumbler inside. The colored figures
clear and there is a red King Tut figure in it. The red figure is then placed are of cloth with a spring inside.

SHUFFLE THE DECK /]
AND INSPECT

THE BALL i
D
%,

F i
<
{\kﬂ

—

Sia
{7

Professor hands out a deck of cards to be examined, also a biiliard ball. He Wonderful, his sense of equilibrium. But, look closely, the ball has a small
then shuffles them, balances the ball on top and it rolls from side to side, hole and the professor depends on a small spring wire to hold the ball.

NOTE VEINS
& COLOR

Two coins are held in the hands resting on the knees. The professor leaves
the room. The observer is asked to hold one of the coins up in front of his
eyes for a count of twenty. The Professor returns to the room and tells which
coin was observed. While holding the coins on the knees the blood rushes to
the hands and colors them slightly. In the hand that holds the coin in front
of the eyes the blood recedes and leaves it lighter than the other. Try it




660

Popular Scientific
By RAYMOND B. WAILES

Science and Invention for November,
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/S SEALING WAX
..WﬂX” ?

T 1S THIS REALLY
TTWAX ” PAPER ?

DOES GERMAN SILVER
CONTAIN SILVER ?
/_Zf,

One of the most common articles which bears a
name that is scientifically incorrect is sealing
wax. It contains no wax at all but is a com-
pound of shellac and turpentine with coloring
matter added. In some of the cheaper grades
rosin is substituted for some of the shellac.

A very small amount of the so-called waxed

paper is really waxed. The ‘‘glassine’ papers,

the clear and brittle varieties, are made by

over-cooking the paper pulp while it is being

prepared for the rolls in the paper mills, Good
waxed papers are costly.

1S THIS REALLY A SNAKE'S
“STINGER" ?

R g

"

g v‘v./!,/"/l". -
OV XA,
0
Dyt

ARE FIRE - SPITTING CIGAR-
ETTES DOPED WITH SALTPETRE

TO MAKE THEM **FREE-BURNING " ?

German Silver contains no silver at all. It is

an alloy consisting of approximately eighteen

per cent nickel and the remainder copper and

zinc. The United States five cent piece called

a nickel, is made of fifteen per cent nickel
and eighty-five per cent copper.

15 THIS REALLY

7

The snake has “no stinger.”” The forked pro-
jection from its mouth is simply its tongue.
The snake’s poison is not injected into the bite
through the tongue. There are special glands
over its upper teeth that force the poison
through the teeth and into the wound.

DOES AN ICE BLANKET
“SAVE? ICE ?

The natural composition of the tobacco plant

contains a goodly percentage of potassium and

nitrate in various forms. Any saltpetre in cig-

arettes is the natural product put there by

Mother Nature. Bits of stems that are left in
the tobacco often cause ‘‘fire-spitting.”

Tin foil is very little used for wrapping on

account of its cost. Lead foil is substituted.

Lead foil always has a waxed paper attached

to its back when it is used in wrapping foods.

Real tinfoil is more brittle than leadfoil and
crinkles when bent.

WHAT 15 THIS

A 'PORCELRIN ZINC',"SINK> OR ‘ZINC"

ARE ALL ERASERS MADE OF
RUBBER ?

=

Ice blankets do save ice by keeping it from
absorbing the heat in the surrounding air.
The use of such a blanket in an ice-box reduces
its efficiency because it does not allow the ice
to cool the objects put in the box. Ice cools
surroundings only when it melts.

Solid, or real, “Zincs” are seldom used for

laundry and wash basins. Iron “sinks” are

often coated with it as in galvanized ware.

More often they are simply enameled. Ask the

plumber—he will tell you “but, yes, we have no
zincs in the kitchen.”

Some of the so-called “ink erasers’ contain rub-

ber. The more common variety, however, some-

times known as ‘‘soap erasers’” are made by

specially treating the products of corn oil. The

product is then sulphonated. Most of the popu-
lar art-gums are made by this process.

1923
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Experimental Electro-Chemistry

By RAYTMOND B. WAILES
SOME EASILY MADE ELECTRIC FURNACES

ASBESTOS
PIPE,
(OVERING

TUBE.

FIG 3

SIMPLEST
ELECTRIC : =

4RC FURNACE PORCELAIN RESISTANCE

(ARBONS - BOAL — £16.2 WIRE

The structural details of two very simple electric fyrnaces are shown in nected directly to the lighting mains. The other furnace is of the tube
the sketches above. Two fire bricks hollowed to take carbon electrodes variety. It consists of a porcelain insulator of the lead-in type wound

and a water cooled rheostat are all that is necessary for its construction, with high melting point resistance wire. The tube and resistance are
In some cases the rheostat may be unnecessary and the furnace con. covered with asbestos. A porcelain boat holds the substance.
-

The photo to the left above shows the tube furnace as it stands ready the arc is drawn. The whole is supported on a ring stand. At the
to receive the outside coating of asbestos. At the center is shown a  extreme right is shown another furnace of the resistance type. It will
furnace of the arc type installed in a crucible. A lid is made fast lend itself very well to ignition work. A crucible is placed inside the
around the top carbon that fits over the top of the receptacle when large container and surrounded with the resistance unit.

MACHINE FOR PAINTING ROAD SAFETY-LINES

The machine shown above is being used extensively by the highway commis- The paint flows down the hose in front of one spreading brush; a second
sion of California to paint white lines in the center of its paved highways. brush behind the first evens up the line. —C. W. Geiger.

.
 —
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Experiments With Spar Crystals

By O. IVAN LEK

Iceland spar crystals can be obtained from scientific supply houses.

TRY YOUR CRYSTAL ON THESE

X e N

N O

Very interesting experiments showing the double refraction of light can be performed with Iceland Spar
crystals or cleavages. In Fig. 1, if the crystal is placed over a black dot on a card the dot will appear
double. If the crystal is rotated with the dot as a center the second dot will turn round the first.

The second or shadow dot always lies in the direction of the crystal’s slope. Also, its distance from the first dot is directly proportfonal to the thick-

ness of the crystal, hence in Fig. 2 where two crystals are used the dot is twice as far away. In Fig. 3 when the top crystal is at an angle of 45 de-

grees with the bottom one, four dots appear. On rotating the crystal further, 90 degrees, in the same direction only two dots will be visible. (4)

Continuing to 180 degrees total, only one dot is visible, the second crystal counteracting the refraction of the first (5). In Fig, 6 another pattern is
taken, The single dots become double and the lines become shaded when they are viewed through the crystal.

4 ' //////// ~
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7. //// "
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TF 7k L/
e /‘//’,/ b
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Above, the same design is subjected to the

crystal set at a different angle. One of the

dots disappears and a fourth line is added
in its stead. The lines are shaded.

The design used in Fig. 6 is used in Fig, 8.

When nine squares, as shown in Fig. 9 are

used, the resultant diagram is a checkerboard.
The squares should be made equidistant.

For the best effect in using the squares pattern, the diagonal of the squaras should equal the

displacement of the crystal used. At the 45 degree angle as in Fig. 10 the nine squares become

When the broken line in Fig. 11 goes under the crystal the figure is an incomplete

swastika. At the 90 degree angle it becomes a sort of socket wrench, Other designs for the
‘use of the experimenter are printed at the extreme top of the drawings.

twelve.
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THE CONSTRUCTOR
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Hand-propelled Ice SKiff B
y Seal back - Oar tock 7iller
=5 Body, .,/  Oar lock 3

Runner plank |
- I

-

Srae view o
Oar lock  Steering Jever Teerh 22 ~~flange
; Square end )
A ruaaer post ;
=)

Kuadaer Oar shork

‘ Foot iron Titfer
lop view Detar) of Jee Oars”

Rurner

All wood con-
—L. B. Robbins

The above shown skiff is very similar in design to the regular ice boats. wood with a spiked wheel at the end that grips the ice.
| The principal difference is that it is hand rowed. The “oars” are of struction should be of oak or hickory.

Coil Bed Spring as General Handy-man
Glue or wax pon, 50/575%/@ /ron Filter

Frg. 3 Fig. 4

Bread foaster Heater pipe
o or flue cleaner

Wood block

Hose (Garden)
-

"~
Fasten
Ffube fo
block

Brecd Line with old
mner tube
Staple Trn edge
apa sea/
p— /
ST AN

y {
W LS Iras Flame

Fig. 5 Fig. 6 Fig. 7" ¢ "% Fig. 8

Nothing is quite so handy as a coil bed spring. One of its most valuable bottom of the spring, lined tith an inner tube, over the mouth of the
~W. T. Markowski.

uses is as a force pump for cleaning drains. (Lower right cotner). Place the pipe -and pump.
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Interesting Fountains

664

Some

Hyaroger
Jgeneraror

Ammorniz
generaror
/

Ammontn -
Hyaroxiae

Soarm
Hycroxiae-

Fig 4

Fig. 1.—In this Hero’s fountain the column of water in the funnel A and tube
compresses air in the bottle. This pressure causes flow through C, back into
A. The fountain will operate until water in the upper vessel is exhausted.
Fig. 2.—In this siphon fountain the partial vacuum caused in the flask by the

17A)

Hydrogen introduced into the bell jar diffuses through the
walls of the unglazed porcelain cell supported on the tube A much faster

rates of gases.

This causes an internal pressure which
Fig. 5.—An absorption fountain,
the latter filled with

than the air in the cell escapes.
causes water to be ejected through C.

started by blowing a little water from C into A,
ammonia gas. The water dissolves some of the ammonia, producing a par-
tial vacuum. More water rushes in, and the fountain continues until A is
almost filled and the water absorbs all of the ammonia. ~—Chas, D. Tenney.

water escaping through tube A, causes an inrush through B. Fig. 3.—This
illustration shows a steam fountain. Rapidly accumulating steam pressure
on the surface of the water in the flask” A causes the water to be forcibly
ejected from the tube. Fig. 4.—This fountain operates on the varying diffusion

Home-Made Laboratory Apparatus

A

‘ Mowth suction
) Blowpipe

7¢5f Tube
section |

Fig. 1.—This simple burette holder is made of §
cigar-box wood. It is easily adjusted by means of |
the wedge and is entirely practical Fig. 2.—A
jeweler’s blowpipe soldered or wired to a Bunsen
burner as shown makes a useful soldering or blow-
piping device that leaves both hands of the oper-
ator free. Fig. 3.—This pipette is useful for re-
covering spilled mercury or handling poisonous
liquids. There is no danger of sucking the liquid
into the mouth. Fig. 4.—This simple pinchcock
is easily made from two strips of brass bent as
shown and held together by a bolt. Two rubber
bands supply the necessary tension. Fig. 5.—
Pocket types of ammeters and voltmeters may be
simply and inexpensively converted into desk typcs
with aid of a bit of sheet metal and some cigar-
box wood.

LU

.
Agjustment bolt
Fig 4

AR L LU L L L T 114 Al L e
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Cheap Level Short Line Telephone

!ﬂ;

P g e PR

The leveling device shown in the sketch is one de-
vised by Korean contractors, It is constructed of
two glass tubes and a length of rubber hose. By
mounting one of the tubes on a stick, as shown in
the sketch, and raising the other until the water
appears in the glass, then sighting over the surface
of the water of the second at the column in the
first tube a perfect level is produced.—C. A. Sauer.

For ot Days

MOISTEN CLOTH -
FOR VERY ~s /Il ;» &y

7?0/;5/77/#5/— button

FRONT

-

7

4
A fan that will operate with the motion of a rock- 4 67/‘!/ cells =
ing-chair is shown in the sketch above. Beneath

WEIGHT

the chair are placed two blocks, bored to be used This telephone set is for short distances. It is made with a 75-ohm receiver and a transmitter
as bearings for the rod that supports the counter- button. A piece of brass tubing is flattened and bolted to the receiver. The transmitter button is then
weight. This weight can be of wood. The fan at bolted inside it. The wiring diagram is shown below. The bell, receiver hook and push button are
the top is simply a large cloth slipped over the mounted in a box. To operate, take instrument from hook and close push button switch.—T. W. Heine.

bent end of the rod.—John F. Pascik.

HOT DAYS “..1 V2 ‘ : . A
U | ; o 4 wire Iine

- 11T

"

dary cells

Alarm Clock @hi@ﬂﬁ@m Feeder

w Alarm clock bel!
serves as call
_Tor chickens

70" winaig
key/m clock

il

Cora aftached

~a
==\

The chicken feeder shown works automatically, even to calling the fawls from their nightly slumbers (f

friend rooster hasn’t already done it). The funnel under the mouth of the feed magazine spreads the

food over the ground so all the fowls may get their share. The trip should work freely and require
little power.—Geo. M. Depew, Jr.

fo winaing key

Spring Hinges

The hinges shown in the above sketch are made by
drilling holes in leaves of discarded springs after
drawing the temper.—G. A. Luers.
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akKing for Amateurs

By DR. ERNEST BADE

The above photos illustrate clearly how any amateur chemist may manufacture
his own perfumes. The flowers are gathered early in the morning just after
the dew has disappeared. The flower is dropped into a flask and the whole
covered with alcohol. The flask is then connected with a condenser, vertically

To Restore Dry

placed, and the mixture is heated slowly for six or seven hours. Then filter
the contents of the flask through flter paper. Distill the alcohol from the
precipitate and the perfume is left. If it is not strong enough, use more
flowers and repeat the process.

Yatteries

Since the dry battery is simply a modified form of the old Leclanche cell, it
may easily be brought back into service by placing it in a solution of ammo-
nium c¢hloride or sal-ammomiac. If this chemical is not obtainable, photog-
raphers’ hypo, sodium thiosulphate, may be used, but the results will not be
quite so good. It is only necessary ro drill (not punch) holes in the sides of
the old cell and place it in a twenty per cent solution of the salts mentioned
to gain the results, This trick of bringing them back will be especially use-

ful to rzdio amateurs who operate vacuum tubes with them. The first row
of holes in the wall of the cell should be bored half an inch from the bottom,
then two other rows are bored at about the same intervals above the first.
A row is alo bored arpund the top, above the solution, to allow for the

escaping gas. A convenient jar for holding the cells can be made by nick-
ing a mason jar below the shoulder with a file or glass cutter, heating the
nick amd then plunging it in cold water.
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This department will award the following monthly prizes:

First prize, $15.00; second prize, $10.00; third prize, $5.00.

The purpose of this department is to stimulate experimenters toward accomplishing new things with old apparatus or old material, and for
: s

the most useful, practical and original idea submitted to the Editors of this depart {: hi i i

idea submitted a prize of $15.00 is awarded ; for the second best idea 1 D s T iy Series of iy P
. 8 a $10.00 d

very elaborate, and rough sketches are sufficient. he $ DizeEnd (o0 the fhird hest m prizc of 39100

3 For the best
The article need not be

We will make the mechanical drawings. Use only one side of sheet. Make sketches on separate sheets.

Shoe Scraper
1st Prize $15.00

f " Pine board

A cheap shoe scraper, much more effective than a
fibre or rubber mat, can be made with a few
crown bottle caps and 10 oz. tacks as shown in
the above illustration. Fasten the base board
to the floor, —W. T. Markowski.

Snake Drill

T,
"ty
KA

6!—/7./2 Motor

By using an old speedometer shaft and a cast-
off drill chuck, a snake drill may be made that
will be serviceable in inaccessible places. The mo-
tor shaft is slotted to take the speedometer shaft
and the chuck is welded to the other end. The
pipe just behind the chuek takes up the thrust.

—Harold Jackson.

Washbasin Forge
Wash basim

Tire ,wmp;

lire valve

By drilling a hole through the bottom of a dis-

carded wash-basin and covering it with a sink
drain and inserting the air lead, a very handy small
forge can be constructed. The petcock regulates
the flow of air from the tank.—John F. Pascik.

Barometer

Scratch-Awl
3rd Prize $5.00

2nd Prize $10.00

Clutch pencrl--__ T

In working metals and radio panels a scratch-awl,
or stylus, is a necessary part of the workman’s
equipment. A very handy and serviceable instru-
ment of this type can be made by inserting a
phonograph needle in a metal chuck pencil that | \
may be cbtained cheaply at any hardware store. i

—W. H. Holland. i !

{
o " I,
Blow Torch Boiler L—Zé’_.J Box -8% high
— A cat-gut violin string fitted with an indicator
. as shown makes an excellent barometer. To cali-
Steam exrt-. .. prate it, on a dry day, mark *“Fair”. Then let

a drop of water soak the string and mark *“Rain”.
—Elder Schaffner.

Door Bell Circuit

Heat .e,.r//

s
=
[

—

y ¥
i%\,\:‘ —

A length of one and one-half inch pipe coiled
and inserted in a barrel as shown makes a fifty
gallon boiler. If a three-inch nipple about six
inches long is fitted over the end of the coil
taking the blow torch so that the head of the
torch may be inserted into it, better results may
be gained. A cock is fitted to the bottom of the
barrel for drawing off the water.—L. M. Jordan.

SW,

In the double door bell circuit shown both bells
may be rung with either button. The resistance
inserted in one of the circuits gives each of the
bells a different tone. The switch separates cir-
cuits. —S8. Peszel.

Small Lathe from Breast Drill

Stem which 15
beld i vise ——7

 —
s end held Thread 1o
m chuck ot wark
Handre] 1or magnel cols
mensions 1o suf

== —f—

If the small handle, opposite the large gear wheel on a breast drill, is removed and the stem is sup-
ported in a vise, a small lathe is the result. A motor may be attached to the large gear for running
it. This lathe will find many uses in winding coils, dressing round work and polishing. In winding
coils with its aid, a mandre}, such as the one shown should be constructed. In polishing or finisha
ing binding posts, another is used. A couple of pieces of copper facing the vise jaws will save
the drill spindle. —Harry Lubcke,

@
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Miniature Volcano Eruption Scene

THIS MONTH’S $5.00 PRIZE TO ORHAN R. COBLENTZ.

. oy \< ‘(b///f\
i // <
i

W
i wg

PAN OF POWDER -SAME AS £2

— SULPHURIC ACID| £, Ferrre
o e CTRICALLY /GNITED ~ "IN TABLE

’ IGNITE

Parlts 7 \Al/vflght No. (I—Sglpl;ur 2, CIhar-
coal 13, agnesium (powder l, ron
CARDBOARD (ﬁlmgs) 1, Sugar 15, Potassium Chlorate 2.
TUBE —Sulp ur 2, Charcoal 1, Potassium Ni-
trate 2, Strontium Nitrate 3. No. 3—S8ul-
phur 2, Charcoal 1, Potassium Nitrate 2,
Barium Nitrate 3. No. 4—Sulphur 1, Po-
tassium Nitrate 2, Charcoal 1%;. No 5—
Sugar 1, Iodine 15, Sodium Nitrate 4.
No. 6—Sugar 2, Potassium Chlorate 215.

PLASTER
OF PAR/S

k—//’;"—».
MIX C//EM/CALS CAREFULLY W/TH

ATULA . ONE FORM OF MIN/IATURE VOLCANO
A miniature volcanic eruption that will produce all the details and thrills of two, three-quarters of an inch of number three, three-quarters of an inch
the real explosion can easily be made with the help of a few chemicals. First of number four, one-fourth of an inch of number five, and lastly three-
construct the stage setting as shown in the top sketch. The houses are of quarters of an mch of number six. To set off pour 5 c.c. sulphuric acid
painted cardboard. They are set in front of a background painted on canvas. (C.P.) on the top, keep the face at a distance. The scene will be realistic,
Lights are placed inside the houses as shown. The volcanic mountain is according to its originator. —Orhan R. Coblentz.
made of plaster of Paris into which the cardboard tube, shown in the draw- Another volcano, more easily constructed is shown in the right hand sketch.
ing at the extreme left, is placed. The chemicals listed above are placed The mound is filled with a mixture of iron fillings, dampened and flowers
in the tube as follows: One inch of number” one, one-half inch of number of sulphur. It explodes automatically, D Turnbull.

o o 'd
Adz from Wagomn Lead Carbonate Bleaching Flowers

Wheel Reduction by Dipping

THISTLE TUBE ——

CARBON
DIOXIDE
| cﬁ;xzmoa

Porton of stee!

whee/ rim> DILU;% ’guwuumc

MARBLE

~SOLUTION- CHIPS
gOB‘UM CHLORATE -5 GMS
QD!UM CARBONATE
WATER cc CARBON
3% e COLORED
o FLOWERS
- STRIP TURN WHITE

ETHER 100 GRAMS,
AMMONIA WATER
10 GRA/MS

-STORAGE BATT

The electrolysis in the experiment above allows
direct reduction of lead carbonate, from which
By cutting the rim of an iron wagon wheel about white paint is made. For best results the solu-

twelve inches from the spoke and then straighten- tion in electrolysis, should be made of 15 grams

ing and sharpening it, a good adz can be construc- of Sodium Chlorate and 5 grams of Sodium Car- By dipping any colored flower into a solution of
ted. One end of the spoke is threaded. A piece bonate and 350 cc. of water. It should be stirred 100 grams of ether to which 10 grams of ammonia
of gas pipe is fitted over the spoke and made fast  while the experiment is in progress. water has been added the flower will slowly

with a nut. —Dale R. Van Horn. —Orhan R. Coblentz. bleach. —Elmer Garbella.
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[T earn and Work

While You Sleep

By H. GERNSBACK

Member Americass Physical Sociely

COMING INVENTIONS

HE normal human life covers
a_period of some sdyenty years,
During this i average diately.
a dav, )
- n Telegrapit
'lg 0 a Stecl Wire Passing
'wo Electro-Magnets,

Another prophecy comes true! In the December, 1921 issue of SCIENCE
AND INVENTION, there appeared an article by the editor stating that,
due to the fact that the sub-conscious mind never sleeps, it would soon be
possible to use the sleeping hours for study. Today that prophecy is a fact.
At the bottom of the above cut is shown the interior of the Naval Radio
Training School for airplane pilots at Pensacola, Florida, where students re-

and lie will not wake up. [le aas become:
‘accustomed to the disturbance. ¢
rat or motise start nihb - . He will a
of his room, and I RILEE 1

true. . Try ihe experiment of swyi ching

Dut It a on at clectric.light close to a slsvper’s

ceive code practice while asleep. Twelve students who had difficulty in mas-
tering the code in the regular way began practice in this way and in two
days showed improvement. If there was a change in speed or mistakes in
sending they tossed about in their sleep. If am 5QS distress signal is sent
they immediately awake. They learned through this method where all others
failed. The device was put into practice by Chief Radio Mate Phinney.
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Scenss a: Bor Scout Camp “Glen

Gray >’ rakland, N. J., where a ra2-

ceiwag 3=t anc loud speaker are 2a-

stalLed. Akove is shown Director =.

F. Cra= r=zdi1g to the Scouts, “or

litesztize is 2ot neglected in thei
curriculum.

= ==

Science and Invention for November, 1923

Reveille at camp is shown in the cen-

ter piccure. Note microphone on the

table. Above “Dave the cook’ turns

from artichokes to art and regales

the camp with jazz. Center below

shows installation of horns for the
addresser.

Radio in the Open Balloon Race
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METAL SCREEN AS
~—ANTENNA
= S A e IR AT s e,
47 - 2 T
3 o ity N . -
3 - e T = N
T

I'o while away the long tedious hours of the open balleon race, held at Indian-
apolis recently. one of the Army teams srung out an antenna and installed
a counterpoise on the bag and so listened to the broadcast programs. The

Otticlal Photo. Army Alr Service
radio set also enabled the team shown to take the race since they were kept
advised of weather conditions and the locality and distance of their oppon-
ents at all times during the race. —Capt. Frank Lemrah, A. S. R,
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Radio-=-All Over the Place

Romany doesn’t depend upon a
scratchy old fiddle in the back
of the caravan for the evening’s
entertainment any more. These
Gypsies camped recently in New Jer-
sey and threw up an antenna almost
before they fed the horses. They ate
their supper by campfire and the

m
usic of WOR and WMAB. ¥ Even the farm lighters the boredon of hay making
© by Western Electric Co. with a Zouple of geand opera aemas Note the fair
duiver om this Verment farm eajoy ng selections from
Paglizcc while she collects Dobbir's winter food.

“Ritzy® doesn’t know quite
what- i= is all about but he
figures -hat if his owner, the
enthusast who spends his
salary <n tubes and *'B” bat-
teries, stays away long
enopgk he will find out. In
the ploto to the left he is
just giving the loud speak-
er the final O. K. before
startime an investigation of
the wgzriables and honey-
comb coils.

An English firm doing a large resai radio busness decided that the overhead

of delivering “B” batteries and -0 feet of bus-bar wize could be lo~ered by having

the office sign painter do his ssuff an the side ol the delivery ca-t. The antenna
is by the office boy: thz wa-iable knods by the carserter.

Condenser Vermier New Loud-Speaker

After the coarse ad-
justment-is made the
handle below the knob
|is pushed up. engag-
ng the small gear
4 which -make the fine
adjustment.

AMPLIFYING
ARMATURE
LEVER

SOLENA

~g—————— HORN APERTURE
MICA DIAPHRAGM

DIAPHRAGM
LINK

DIAPHRAGM
RETAINER

LARGE
PERMANENT
MAGNET
LAMINATED
CORE
ALJUSTING SCREW

The loud-speaker shown above has a permanent magnet field.
It can be mounted as a part of the regular set.
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Radiophone on French Trains
By A. N. MIRZAOFF

At the right is seen
the exterior of the car
housing the ‘“fixed”
station and the meta-
od of installing the
antenna upon the ad-
jacent telegraph poles,
on a cross-arm.

e e

sez

Above is show1 one of the “ixed™ radiophone receiving

anc ‘ransmitting stations installed by the French State

Railways with which they have been making extensive

.es:s. The “fixed” stations, irstalled in cars, are set on

sid ngs and used to communicate with the “moving” sets

abcard trains. The “fixed” s-ations are moved from point
to peiat as the experimeats require.

P = — 3 ~ LR i

The method used for supporting the amtenna fcr the statiors

r - - attached to moving trains is shown in '};e photo above.  Tke

| Here are shown engineers represenfing the Compagnie stretcher across the top of the car is o m:eta! and is inst-

Telegraphique mzsing experimerts a# the “fixed” station 4 lated from the bocy cf -he car The _ead-in is taken fron
shewa in the pheto at the top of tke page. Power for e % the end of the car whzre the insiruments are installed.

opsrating the traasmitting .set wae obtained from a

small motor-generator working on a storage battery.

A nunber of diffzrent circuits were wsed and the results

obtained w t1 each were careftlly tabulated. { 21 M‘
B o | =

T> the right is shown one of the
engineers making tests from one
of the movable stations while the
train to which it was attached
wis running from Paris to
L yons. Communication was main-
tained practically all through the
journey between the cities.

S

A “close-up” of the movable
station’s appara-us is shown
in the photo to the left. The
receiving instrurments may be
seen to the extreme left. Prac-
tically only staadard equip-
ment was used in the tests.
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Broadcast Relay on Meters
By HOWARD ALLEN DUNCAN

-
-_W' - S - ©1923 BY SCIENCE AND INVENTION

s

To the left is shown loop an- |
tenna and receiver consisting |
of standard one-circuit vac- |
uum tube detector and two
stages of amplification. i

o e

40 FT. -

T

*= CAGE AERIAL

CHOKE COIL

;_——‘mn—T- —1- e 3

— CONL 1
vacuum | T 8t/
TUBE /| r e
g E

—

P QPR P E LLLL L TR T R

o
YL
J . CAGE COUNYERPOISF —
= 1 GRID COIL - - S
= A, = ' ;
—M._g:,.rjt—-
< OSCILLATOR - ———»1
)
i H ROOF OF BUILDING )
-_————— e el e - e W §
| A= -he left is shown the 250-watt i T .
tramsmission set — directly con- ! n SYSTEM SET .
N nected to the receiver — which - ~ INTO OSCILLATION —

! cast at KDPM, Cleveland, re-
lav=d from East Pittsburgh,
wh.ch originates the program.

Above diagram ,shows the aerial arrangement used to
relay the 100 meter waves. The counterpoise keeps the
tuning sharp. The sketch also shows the wiring diagram
for the transmitter, which uses one oscillating and one
— modulating tube. This system is used at all sub-stations.

ser.ds out the 100 meter broad- {

=

T

| Nwez * 8z |
ook ausio!
AN /] 100 METER 1000 WATT _.»
Nyt B/, RECEIVER 360 METER &
¥ WL . e KoPM ! TRANSMITTER I
B 7 5““9’“3 _AuDIO cLEVELANG "é’ yooieren
s . e A cF
| =2y L a INGFItLD
101 WA TRANSMITTER 4 n 4 .
O AL AActO FRequENCY = QAei® FREQ,UFNC,}._:
360 METER a Y - fa 3
SFE SUPERIo, <t 4, .
i T 2aRE — % Aontrea] // .
fonit

T\ T et T
B A o gl

TR A Sy Y

. RIS ] 8 : SPRINGFIELD
uuw £\ g \ . % _-,j."':' é"" Iy L 4 -

& AR eRERRAY 7 JRCLEVE vAtD EAST PITTSEURG

. & ‘\J:{?& / 4 48 / ¥

s Lol o
"~ xowa | 7 1000 waAT 600 WATT .. [s0R4 Pl
TRANEMITTE R TRANSMTTER AuDIO
PITTS BURG PITTSBURG FREQUENCY
<o . FSBURG : I

-

Map shows how broadcast on 360 and 100 meters simultaneously at KDKA
was picked up and relayed at Clevelan¢ (KDPM) and Springfield (WBZ).
At right is seen the counterpoise and antenna on KDKA.

P -

s N = B T -
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By H. ALLEN DUNCAN

Lo ¢ RERIAL INSULATOR o f

T N9, 14 COPPER WIRE 60 TO 8O FT =
M LONG, 2570 50 FT. HIGH

F

ne

6.
TOGROUND <——

TO AERIAL
CONDENSER

-
VERNIER | VAR

OND
GOES INSIDE [ STATOR
STATOR i

20T N2.24 SCC.~_|

I3 TURNS —=
18 TURNS —

LAST TAP
N
l
TCKLERCOLE o 2 : / s
ORI % i ERbomper | U
priailo 2,14 16T 18 & 20 |[ 10 GND = P
AUDIO FREQ AUDIO FREQ.
TRANSF. TRANSF,
p
e
F ‘\\
TUBE
SOCKET

POWER |
RHEQSTAT —

A" BATT

= = GROUND

Below is shown one of the many hook-
ups obtainable with the outfit. By build-
ing the tuner and the detector-amplifier
units in separate cases and making them
independent of each other, the set lends
itself easily to experimental uses, By
mounting the variable condenser and the
variometer on the same shaft the tuning
control is vested in one knob, Behind
the main panel at the front of the
set is mounted a second smaller panel
which is used to support the condenser,
vernier condenser and the variometer as
well as the taps for the tickler. Connec-
tions between the two units are made by
binding posts at the rear of the cabinets.
The tuner will cover waves fromd170 mei

¥ ters to 800 meters. With a loading coi
ROTOR~ o i f which may be installed without distugrbing
the wiring of the remainder of the set,

This standard receiver, wiring diagram of
which is shown above, has the advantage
of a fairly wide range of wave-lengths and
simplicity of control. In Fig. 1 is shown
the details of the tickler and variometer.
Fig. 2 gives the wiring of the set used as
a regenerative receiver. Fig. 3 shows the
hook-up of the complete apparatus using
audio amplification.

g

BACK-CONNECTING
BINDING POST

2,800 meters can be tuned in. Jacks for
Above is shown the exterior of the set. The cab- detector, one and two steps of amplification
inets contain the tuner, detector and amplifiers. are furnished.
M
. VARIABLE COND. _ oF CRYSTAL
STATOR S /DETECTOR
COMMON VARIO- // l 45
METER AND VARIABLE
CONDENSER SHAFT. 3 VERNIER
—— —'E CONDENSER

SUB-PANEL 85 X 55 ———~

VERNIER COND. ~—— % L o~ \
MAIN PANEL 9% X 6% w U r-—-—Q\(/
Above is shown the double panel ‘method of TICKLER COIL——
mounting. All binding posts are mounted i
on the rear of the cabinet. GND, = - *H

PHONES TO AERIAL At left is shown con- || coip INSULATING ENTRANCE BUSHING —_

nections for using the 5 DETECTOR & PROTECTIVE DEVICE

tuner unit in connec- || B MPLIF! T
tion with a crystal de- || C- FIL.GND. c L
tector. At right is||{D-" °

shown complete hook- || E-TICKLER
up when both units ) »

are used. Aerial for E'TIC P
this set sl]ould be be- il }ELER L‘/,\TE

tween sixty and o N2)4 RUBBER
eighty-five feet in || I-+A-B'BATT. COVERED GRO-
length for reception || J- —'A"BATT. UND WIRE —7]
of broadcast waves. || K-+ DET. B BATT.
For best results, it|f;.4amMp=~ e GROUND
should be placed as || . AFRIAL A \
{ high as possible and “—BATT. L
it HNZZN 7 N X away from all sur- . TN L : &
CRYSTAL DETECTOR ESR s R BBAT—"_RN_] 1
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Cockaday Four-Circuit Tuner

STABILIZER CIRCUIT AERIAL

GRID
.’ OAOF??\QLFED CONDENSER e
[ - VAR
\ e CO[\{DENSER TUBE ‘SOCKET {

x

METHOD OF BANK WINDING FOR PRIMARY
LOADING COIL  { DESIRABLE FORM))

s

GRID
LEAK

. A" BATTERY

SECONDARY

ONE TJRN : PR Y g i
=) PRIMARY LOADING . 2% voLT
Fic.2 INDUCTANCE _L___crouno FIG.1 B* BATTERY J

Fig. 1; Ci-cuit of the Very Selective Cockaday Four-Circuit Tuner. Fig. 2; Size and the Primary 43 Turns, Bank Wound. (Fig. 3) Tapped at _the
Position of the Coils, All Wound on 3% Inch Tubes. The Stabilizer Coil Con- First, Fourth, Eighth, Fourteenth, Twenty-Second, Thirty-Sixth and Last

sists of 35 Turns of No. 18 8. C. C, Wire, the Secondary 65 Turns of the Same Turns. The One Turn is of Square Bus Bar Wire. —By Leroy Western.

5@@@& Loud Speaker

éll
4

oz P
-9

35° \
R N
"o Bottom

}
L_ &3”

1’*7&
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\

AY .

) . .
Both sides alike £ qg. g
Fig. 1 Shows a Finished View of 50 Cent Loud-Speaker. Part A Consists of a Victrola Tone Arm Sawed
Off at Point B. The Rest of the Horn is Made of Stiff Cardboard, Following the Dimensions Shown.
A Block is Then Cut as Shown in Fig. 2, at C, and the Victrola Tone Arm Fastened Thereto. By
Means of Binding Tape, the Cardboard Horn is Fastened to the Tone Arm. A Coat of Enamel Will Im-

prove the Appearance Considerably. —By C. K. Frankhauser, Jr.

= == . — i o
Lightning Gap
7o Aervia/—

Dust-Proof Detector

cap can Bé screwed
w or aown by
revoiving

Cup can be
revolved -

; Soler ot %
Curtng ghoss tube 20Mer. aps. rom
—=¢R Yy cells v

~
7 Plpe arivern
The Illustrations Above Put Forth the Construction of a Dust Proof Crystal Detector. The Cap for the ark G, wm /g7
Upper and Lower Ends of the Glass Tube Are Made from the Caps Found on the Ends of the Dry Cell 5'0 ’0 e 4 ‘Z und
Carbons. The Glass Tubing May Be Cut to the Size Desired by Electricity as Described in the Oracle Lightning Protector Formed by a Spark Plug
Department in the October, 1922 Issue. This Method is Illustrated at the Extreme Left —By 8. Kruythoff. Screwed Into a Grounded Iron Pipe. Sepaarte
Points by Thickness of This Page.
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Experimental Circuit Panel
By R. D. B. WASHBURNIE
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By using a panel twice as wide as the ordinary radio receiving set panel and
placing a number of phone tip jacks on the upper half, as illustrated above,
practically any known circuit may be tried out. The jacks are connected

to the instruments as illustrated and connections between them are made by
means of flexible wires on the ends of which are phone cord tips. Many
other variations of this principle will suggest themselves to the constructor.

Handy “Bootleg” Tube Sleuth

50 watt

Sy Mazda lamp

Mazda
lamp

Filament very dim

Filament normal
) or out

Genuine UV-199 _,—

gt o Bootleg tube —

—

AT Switch
3 5td dry cells

The difference between a bootleg tube and a standard U.V.-199, may be
readily ascertained by means of the connections shown above. If the tube
is genuine, the filament will light to a normal brilliancy, while if it is of

the bootleg type, which draws a greater amount of current, the filament will
not light to normal. This is because the 50-watt Mazda lamp does not
allow sufficient current to pass to light the bootleg filament.

oy I

i

wueul

THE GREAT RADIO AMATEUR NUMBER !

DO NOT FAIL to read the November issue of RADIO NEWS, which is the biggest ‘“Amateur’” number ever put out by any radio magazine since
the beginning of the art. It contains articles by some of the foremost amateurs in the country.

g THE AUTOPLEX CIRCUIT

The latest thing in radio. Uses only two variometers, one honeycomb coil and single bulb. And brings them in on a loud-talker! The greatest hook-
up of the year. All in the November issue.

PRINCIPAL ARTICLES TO APPEAR IN THE NOVEMBER ISSUE OF RADIO NEWS (AMATEUR NUMBER)

Vacuum Tubes for the Amateur, High Frequency Resistance, Also articles by:
By Jesse Marsten. By D. R. Clemons. A. L. Groves,

s

The Autoplex Circuit,
By M. L. Muhleman.

Loop Antennae for Transmission,
By Allan R. Kenworthy.

100-Meter Continuous Wave Transmission,
By S. R. Winters.

DETTTTTERTL IO R L

My Moduloscope,
By John L. Reinartz.
Design of an Audibility Meter,

By Ralph R. Batcher, E.E,

Howard S. Pyle, Asst. U. §. Radio In-
spector of the 8th Radio District.

Edward T. Jones.

Paul G. Watson.

Kenneth M. Swezey.
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Crystal Detectors
By A. P, PECHK
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Figs. 1, 2 and 3 show various types of commercial crystal detectors. They with a universal cat-whisker adjustment. A very selective circuit for use
also illustrate principles which should be followed in the construction of such with a crystal detector is shown in Fig, 7. A crystal detector may be used
apparatus. In Fig. 4 is illustrated one of the simplest crystal detectors which with a variocoupler as shown in Fig. 8. By means of a two point switch, a
it is possible to make. Fig. 5 shows an enclosed crystal detector in which crystal detector may be used with a standard short-wave regenerative tuner,
the cat-whisker is replaced by filings. In Fig. 6 is shown a crystal detector when the vacuum tube detector is not used. Connections are shown in Fig. 9.

Three Handy Radio Wrinkles

AUTOMOBILE =
DASH-LIGHT V MIRROR —— |
RECEIVING / i

/ SET
/ THUMB TACK FILED
TO SHAPE SHOWN

/i
DIAL

By placing an automobile dashboard light on a radio receiving set as shown made from a thumb tack as shown in the center above, according to Mrs.
at the left, the set may be operated in a dark corner. This addition also saves Luella B. Lyons. By using a mirror as shown at the extreme right, it is
electric lighting bills for “DX hounds.” A novel indicator fo- dials may be easy to ascertain whether a silvered bulb vacuum tube is lit—H. W
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Radio for Beginner
By ARMSTRONG PERRY

NO. 21--ONE WIRE AERIALS.

INSULATOR SUPPORTING BAR
INSULATOR - o/
r
AERIAL i
[t
&
1]
1l
- T H
u
g
AERIAL—H
u
m
]
i
i
Where long poles are plentiful, it is a good If one end of the aerial is fastened to a In a house equipped with an open fire place,
idea to erect two masts, from 30 to 70 feet tree a heavy spring should be placed in the an aerial may be strung in the chimney as
in height, and 80 to 150 feet apart. supporting rope or a weight and pulley used. illustrated above. This is fairly efficient.
e ) \ FLAG  [#=—PULLEY
? O POLE——=
INSULATOR _\ v e =2 _ROPE _——
=3 - ) = ’ \
7 AERIAL =
J : / -
has — : P 7 SNAP HO
N
i i tAf-:RlAL 4 ; iy -
g LAT ! . L L
~ PULLEY =k
R 3 T
1 1 N
8 = CLOTHES LINE
E LEAD IN N S
: THRU FLOOR { = )
By -] 4
An aerial may be strung in the attic, and a When an amateur lives in an apartment house, When the flag pole is not in use, an aerial
lead-in taken off in the exact center as illus- an aerial may be run out to a clothes pole as may be run up by means of the rope as shown
trated. Lead-in may come through the ceiling. shown above. above. The other end may be fastened.

~INSULATOR
INSULATO
T0 SET g ' AERIAL A\
/ (
g - o ST X = “«
. i \ TYPE L AERIAL
7 ‘“ ——| 1 ."H = . e VT K
L § ] N
A " "
AERIAL— 5 & - LEAD IN TYPE T AERIAL
WELL A I ] ‘.l Tl ey
- ——————»-
153 s _
WEIGHT — o [ S S—  —
T T 1 m T TR k‘“_‘ , LEAD ]N/
2 / A
Underground aerials_are said to reduce static An aerial may be strung along a hall of an The difference between the “L” and “T” type
to a great extent. The simplest way to make apartment and the lead-in brought through the aerials. In the latter the wave-length is equal
this aerial is to suspend it in well. door or woodwork. This gives good results. to an ““L” aerial twice the length,
AERIAL " i
/ H——INSUI@TOR

thRE.

INSULATOR
' ;INSULATED WIRE
S~
INSULATION ?
\@\W|RE " WEIGHT

i

~ -

\"LEAD IN K/

During kite weather, a temporary single wire A method of insulating an antenna wire is From the upper floors of a tall building a ver-
aerial may be raised with a large box or other shown in the upper part of the illustration tical aerial may be made by dropping a wire
type of kite. Note how insulator is used. while insulated wire is shown below. out the window. If stormy, pull aerial in.
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In this Department we publish questions and answers which we feel are of interest to the novice and amateur. Letters addressed
to this Department cannot be answered free. A charge of 25c is made for all questions where a personal answer is desired.

L AERIAL
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P SOCKET
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N/

I ;

DATA Al OThER 8 = ORI SEC § cono BRATT
CoupLER "BBATT 223V E = = e J+
Sw = + __1_,.(\
LI 9005 MF -_— 70 =
GROUND VAR COND (@-191) GROUND Q-192
B

In the above circuit diagram, wwo variocouplers are used for tuning. Exceed-
Regeneration is accomplished through
The rotor of the first tuning coupler is wound
the same as the rotor of the second.

ingly sharp results may be expected.
the rotor of the second coupler.

TWO-VARIOCOUPLER CIRCUIT
(191) James H. Alley, Waterville,
Maine, requests of the Radio Oracle:
Q. 1. Can you give me a hook-up for
two vario-couplers in connection with
a vacuum tube?
A. 1. The vequired diagram will be
found in these columns.
Q. 2. How should the vario-couplers
be wound?
_A. 2. This information is given on the
diagram.

LOOSE COUPLER WITH VACUUM

TUBE
(192) Billy Arkin, Easton, Penn., re-
quests: ) ) )
Q. 1. What is the best circuit dia-

gram for using a loose coupler and two
variable condensers with a vacumn tube?

A. 1. The required diagram will be
found in these columns.

Q. 2. Would a potentiometer be of
any assistance and how should it be
connected?

A. 2. The instrument mentioned might
aid somewhat in reception and connec-
tions for the same are shown on the dia-
gram.

A standard loose coupler

may be used here,
may not be able to

SINGLE CIRCUIT TUNER

(193) F. H. Alderman, Ensign, Kan-
sas, requests a circuit diagram pof a
single circuit tuner and asks:

Q. 1. May the vario-coupler be wound
{AERIAL 1
e
“>~.LOOSE OR CORRODED
CONNECTION
LEAD IN—"
TO SET

LOOSE CONNECTIONS
AT BINDING POSTS \
N

AN,
A\

CORROSION ON
CONTACT STRIPS

Scratching noises and weak signals may very often

be traced to loose or corroded connections. The

two places illustrated above are very susceptible to
such conditions. Query No. 195.

connecting up the instruments as illustrated above.

may be used in connection with an audion detector,
Any size loose coupler

but if a very large one is employed, the resulting circuit

receive the shorter broadcasting wave-lengths.

on a four inch tube and kindly give all
data on the same?

A. 1. The stator of a vario-coupler
may be wound on the size tube you
mention. Data is given in the illustration
of a single circuit tuner to be found in
these columns,

A MAKE-SHIFT TUNER

(194) L. ]J. Denmire, Montrose, Iowa,
requests:

Q. 1. How may I hook up a tapped
tuning coil with two sets of taps, a va-
riable condenser and a vacuum tube de-
tector using an “A” battery potentio-
meter?

A. 1 The desired diagram will be
found in these columns.
SOURCES OF TROUBLE
(195) A. R. Carter, Marfa, Texas,
asks:
Q. 1. At times my signals become

very weak, but not as in “fading,” and
scratching noises are heard. Can you
suggest the cause?

Loose connections at some point
in your set are probably the cause. Two
of the worst offending places are illus-
trated herewith.

Aerial

— Phones i

=\ Grid leak

- | Megohm
|

50-80 Turns of

Ne. 22 D.CC wire.
on rotor

/
110 furns of N2 20
DCC.wire on 4" tube

Units faps

Grid Cond. 00025 Mf)

Units taps~

To

To
ground

‘A" Batt.

L periol

Grid cond .00025 MF

1 Megohm

“Rheostat

Tube sccket —-

.............................. IB. bQH'

\7+

14
‘B’ Batt. 2%V, | ground .

(a-194)

The connections for the so-called standard single circuit tuner are shown
The variocoupler may be wound as indicated or a standard type
but has little selectivity.

above.

used. This circuit gives loud signals,

The tuning coil in the above circuit may be ver:
of a standard variocoupler may be employed.
loud signals, but may be arranged in a compact portable form if desired.

readily wound, or the stator
his circuit will not give very



Science and Invention for November, 1923

T ||

1"\\4;‘ i’ll"".

Helicopter-Airplane
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The helicopter idea is here applied to a more or

less typical airplane. The vertical propeller is

used only to assist in raising the machine from

the ground. It is not used to keep the plane sus-

pended while in flight. The vanes regulate the
speed af rise.

Water Turbine

This very simple turbine will utilize the current of

small streams without the necessity of constructing

costly dams and sluice-ways. The force of the

current directly against the vanes turns the pulley,

which is connected with an electric generator
above.

Garage System

ae

@@@@ AR
2808 apniling

R & @Ll > |62

»

For solving the garage parking problem, the above

illustration shows a method where turn-tables are

used. With their aid, a car may be placed on any

part of the fioor and can always be removed with-
out disturbing the others.

Spare your pity for the postman in rainy weather

now. his new umbrella (above) saves his uni-

form as well as his temper. Strapped to his back,

it is out of the way. lnstead of folding down, as

usual, the top slides down the handle, making it
take up the minimum space.

Fly-paper Holder

i %’"*
5

s O g e

This fly paper holder
combines the maxi-
mum of adhesive sur-
face with protection
for individuals. The
cup at the bottom
keeps the adhesive
from dripping and
the ear on the top
cup allows the whole
thing to be hung up
out of the way.

v~ AIRCOMPRESSOR

When a ship at sea equipped with this device 'is
threatened with sinking, the motors are turned on
and compressed air is run into the balloons fast-
ened around the sides of the vessel. The balloons
form pontoons which will keep the ship afloat.

_

We have the wrist watch, why not the wrist mir-

ror and the vanity case? Now comes an inven-

tion of the former. Strapped lightly with a chic

black velvet ribbon to a lady’s wrist, there is no

need for men’s pockets being cluttered with van-
ity cases.

Amusement Device

This new amusement ride is a combination of the
old merry-go-round and the scenic railway. The
horses are mounted on individual cars equipped
with motors. The trolley feeding the current from
above furnishes the necessary power for propulsion.

Cable Dredge

For dredging small channels, for laying submarine

cables and pipe, the machine shown above rotates

the smaller pipes through the water, digging up

the bottom. The water flushes the waste through
the discharge pipe to removal conveyors.

Amphibious Auto

The amphibious auto illustrated above goes from

one element to the other with the minimum

changes. On land the wheels propel the car. In

the water the air screw is turned on and pushes
the erstwhile auto to the other shore.
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Applied Astronomy.—SouTHERN PLAN-
TER : “Why, Mammy, what ails you?”

Mammy Rose: Lawdy, Boss, Ah’s
a-rackin’ wid de Sci'ntific rheumaticks.”

SouTHERN PrLANTER: “Sciatic rheuma-
tism, eh? Now that’s too bad, sure.”

Mammy Rose: “Dis is Sci-ntific rheuma-
ticks, Boss, Ah shore does sees stahs.”—
Marion Jones.

One Good Turn Deserves Another.—

LitTte ArTHUR: “Isn’t it an eclipse of
the sun, Mama, when the day is turned into
night ?”

MaMma (not much of an astronomer) :
“Yes, dear, certainly.”
LITTLE ARTHUR:
eclipse of the moon?”
Mamma: “The moon? Oh, when the
night is turned into day, of course—Henry

Wachulsk:.

“Then what is an

The Hospital
Was Hospit-
able. — Rastus:
Ah sittinly s
glad to see yo’
out of dat hors-
pittle, Sam.
What done hap-
pen to yo' In
= : dar?

SamBo: “Ah done had ma bones X-rayed.

“An’ Ah bets a five-spot dey was
loaded.—Judge.

Dum, Head Over Heels.—LINEMAN:
“Say young fellow, don't stand on that bare
wire, you are liable to get a shock.”

SMART ALeEck: “That’s all right, I wear
rubber heels that absorb the shocks.”—
Peter Horwot, Jr.

He Panted Painfully —Fmrst CHEM-
1STRY STUDENT: “What did you do in the
laboratory today "

Seconp CHEMISTRY STUDENT: “We were
experimenting on hydrochloric acid.”

F. C. S.: “What results did you get?”

S. C. S.: “Two holes in my pants and a
bad headache.”—Peter P. Udre.

A ‘““Loud”’
Speaker.—“Paw,
what is a tele-
phone ampli
fier?”

“That, my son,
is one of those
saps who grins
into the trans-
mitter and
makes gestures
while he’s carry-
ing on a phone

conversation.”—Judge.

The Right “Spirit.”—FirsT STUDENT (In
Chemistry Class): “What is the method
used for the formation of alcohol?”

Seconp StupEnT: “Nothing doing, old
chap. I had an uncle who once told a
stranger the method he used, and the next
day he found out that_the fellow was a
prohibition agent.”—Keeling Adams.

It’'1l Work ‘Ether’ Way—A. Broan:
“I have just read that doctors are going to
discard the old method of putting their pa-
tients to sleep while operating on them, and
have then listen to radio concerts instead.
What do you think of the idea ?”

Cass Ster: “Well, it mav please some.
but for me, I would prefer my ether
straight.”—Keeling Adams.
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Scientific Humor
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First Prize $3.00
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PROFESSOR:
“James what=
is used to con-
duct electric-
ity ?”
JAMES:
“Why ‘er. ..
P R OFESSOR :
‘‘Correct.
What is the
unit of elec-
tric power ?”’
James: “The what? sir.”
Proressor : “Correct. What is the unit
of resistance?”
James: “Oh-um -
ProFessor: “Correct. You may take
-your seat.”—James W. Allen.
S S
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Succor for the Sucker!—TEACHER IN
SciENCE: “Johnny, what is the principle of
drinking through a straw?”

JounNy: “Seeing how quick you can get
a chocolate soda from the glass into your
mouth,—Hartridge Miller.

x| i R i

e

- » E receive daily from one io
two hundred contributions to
this departiment. Of these only

one or two are available. We desire to
publish only scientific humor and all :
contributions should be original if pos-
sible. Do not copy jokes from old
books or other publications as they
have little or no chance here. By sci-
entific humor we mean only such jokes
as contain something of a scientific
nature. Note our prize winners. Write
each joke on a separate sheet and sign
your name and address to it. Write
only on one side of sheet. No letters
acknowledged unless postage is in-
cluded.

All jokes published here are paid for
at the rate of one dollar each, besides
the first prize of three dollars for the
best jokes submitted each month. In
the event that two people send in the
same joke so as to “tie” for the prize.
then the sum of three dollars in cash
will be paid to each one.

Tt

e i

Yes, But Power Plants Give “Cur-
rents.—An electrical expert was visiting the
country and, while passing a farm saw an
old farmer burying what looked to him
to be perfectly good dry cells.

The electrician asked the meaning of this
sheer waste and the farmer answered :

“I've had good luck with nearly every
kind of plant in this soil, so I thought I'd
bury these batteries and grow a power
plant.”’—George Panter.

He Made Her
See Stars!—
Joun: “Hello,
Jim, you look
pretty mad to-
day.”

Jim: “You bet
'm mad.”

Joun: “What
happened ?”

Jim: “Well 1
had a telescope
and my wife wanted to use it. She took a
can-opener and broke the top right off it.”"—
Alfred Stawarz.

Practical Astronomy.—GRECIAN MAalb .
“Professor, why is it that you see more
shooting stars on a warm summer night
than at any other time?”

ProFEsSOR ARISTOTLE: “Because you sit
out more on those nights—Vanderbilt Jade.

Quite Simple—TrE DocTtor (to pa-
tient) : “You go to your druggist and ask
him for some iodhydrargyrate of iodide of
potassium, some ankydroglucochloral and
some dioxyamidoarseno-benzol—and 1
should not be surprised if with those we
shall be able to triumph over your loss of
memory.—Le Journal Amusant (Paris).

He Wasn’t Grounded.—“Do you keep
your ear to the ground?”

“Not now,” said Congressman Swayback.
“I gotta radio outfit.”—Louisville Courier-
Journal.

Hope He
Doesn’t Get
Hula Hella!—
I joined the mul- ¢
titude. I became
a radiophan.
While receiv- ;
ing one night the
phone rang. It
was the wife.
“Are you getting anything to-night?”
“Yes, I am getting some very fine Ha-
wailan right now—"
“Aw Dear,” she said, “don’t joke, you
kiow you can’t reach that far.”—/. W
Schoonmaker.

Polite to the Last—WAaRrbeN (to mur-
derer in electric chair)—*Is there anythin
you would like to do or say before I push
the fatal button?”

TraoucHTFUL MuURDERER—“Yes, kind sir.
I would like to get up and give my seat to
a lady.”—Punch Bowl.

Some Nerve—“Tell me, doctor,” said
the patient in the hospital, nervously, “is
there any chance of this operation proving
fatal?”

“Really, young man,” protested the doc-
tor, haughtily. “considering that we are ex-
perimenting on vou free of charge, 1 think
vour curiositv 1s hardly good form.”

—Tit Bits (London)

“Over” Her
Head. — The
younger genera-
tion of the
Smith family
had been ex-
posed to the

“radio bug” and
received a bad
case of it.

The family
went outside to W=
select the best place for the aerial, closely
followed by Mrs. Smith. They all agreed
on a tall 274 story barn as the most suitable
place.

“What?” asked Mrs. Smith, astounded,
“vou’re going to put it up there?!!”

“Why sure mother,” answered one of
the sons. “that’s the best place for it.”

“Well!” she replied, scornfully, “you
might be big enough fools to climb up
there and listen, but you’ll never catch
me doing it.”"—Gretchen Dorner.

We Should Re-fuse This Joke—
“What is the Load-Factor of your Ohm-
Brew?”

“About 7%, but it doesn’t Phase me.—
I. L. Henderson.
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The “Oracle” is for the sole benefit of all scientific studeuts. 3. Sketches, diagrams, etc.. must be on separate sheets.

Questions will be answered here for the benefit of all, but only matter of
Rules under which questions will he

sufficient interest will be published.
answered :

1. Only three questions can be submitted to be answered.
2. Only one side oi sheet to be written on; matter must be type-
written or else written in ink, no penciled matter considered.

cents is made for each

answered.

research work or intricate calculations a special rate will be charged.
respondents will be informed as to the fee

addressed to the department cannot be answered by mail free of charge.
1f a quick answer is desired by mail, a nominal charge of 25

the questions entail considerable
Cor-
are

question. If

before such quesions

TELEPHONE INDUCTION COIL
(1564) Stuart D. Pike, [Holden, Mass., asks:
Q. 1. How can I make an induction or re-

peating coil similar to that used in telephone cir-
cuits?

A. 1. You may make an induction coil
similar to that used in a tclephone as follows
On a core composed of a bundle of iron wires
one-half inch in diameter by five inches long,
wind two layers of No. 18 D. C. C. wire. After
insulating this winding with oiled silk or oiled
paper, wind thirty layers of No. 20 S. C. C.
wire thereon. The former is the primary, the
latter the secondary.

o i kY

The sketch shows the
construction  of a

Fodyiiad 3 small induction coil,
\ 5 such as used in tele-
¥ phone work and
; sometimes called *re-
(r— S peating coils.” A
layer of insulation
should 158parate the

two coils.
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STORAGE BATTERY PLATE PASTE

(1565) Charles Petrie, Canada, refers to an
item in the Oracle Department in Mav 1923 issue.
on paste for storage battery plates and asks:

Q. 1. Why is barium sulphate and ammonium
sulphate used in mixing the paste for the plates?

A. 1. The two chemicals you mention are used
in making up the paste for storage battery plates
so that the filling will not crumble and fall out
of the spaces in the plates. A very small amount
of both is all that is necessary, probably 1-20th
of the amount of active material. that is litharge
or red lead.

DYNAMIC BRAKING SYSTEM

(1566) Raymond W. Platt, Akron, Ohio, says
that he has successfully used a dynamic braking
system on a C. motor and asks:

. 1. Can this same system be used on an A.
C. motor?

A. 1. It would not be wise to use the brake
system that you mention on an A. C. motor as
is done on a D. C. motor. Such a system would,
undoubtedly, be very damaging to the former.

AMPERAGE OF LIGHTS

(1567) H. H. Parker, Oakland, Calif.,, asks:
Q. 1. What is the approximate amperage of
the ordinary string of Christmas tree lights

rated at 14 volts each with eight in series to
be used on a 110 volt circuit?
The amperage drawn is
an ampere,

What would these lamps draw in am-
they were connected in parallel?

If eight of them were connected in
parallel they would draw approximately two
amperes at fourteen volts.

. 3. I wish to design a step-down trans-
former to light these bulbs in parallel. How
should I design the secpndary.

A. 3. We would advise you to design your
transformer to deliver fourteen volts and three
amperes on the secondary side to allow for all
losses.

F MV'Yamps i (GO I "
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. B about one-
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To the left is shown
the method of con-
necting ordinary
Christmas tree lights
in paralle! and also in

To OV

SERIES CONNECTION

biloanc series. ~ The series
@ @ @ @ @ @ @Q connection will work
directly on 110 volt

By —I lighting mains.
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STAGE SMOKE

(1568) F. W. Puhl, Washington, D. C., asks:

Q. 1. What combination of chemicals should
I use to produce great quantities of dense white
smoke far stage work, without any violent chem-
ical action whatsoever?

A. 1. TIf the fumes arising from ammonia
be allowed to mingle with those of hydrochloric
acid, the result will be dense clouds of white
smoke. No violent chemical action will occur.
This is probably the very hest way to produce
the result you desire. If a solid and a liquid be
of such composition that when brought into
contact with each other they will produce clouds
of smoke, there will almost invariably be violent
chemical action.

ELECTRICAL WELDING
(1569) Jorge Rodriguez, San Pedro, Cuba, wants
to know:
Q. 1. How should the polarities of an electric
!ighting circuit be connected when used for weld-
ing?

TR O R IR T T DTS

ELECTRICITY?

OW many ways do you know in which

electricity can be produced? If you

are a radio man or are interested im
radio, you should know ALL the methods
as to how this mysterious force can be
produced. There are 8 little known meth-
ods that will surprise you. It will probably
help you in your work.

Telephone receivers that fit into your
ears, that have no diaphragm, no magnets,
and which work.

All of these things and many more in-
teresting ones of great interest to_the stu-
dent in radio will be found in the November
issue of PRACTICAL ELECTRICS.

RHishly Interesting Articles
tfo Appear in November

Issue of Practical Electrics

ELECTRO VENTRILOQUISM
PERFECTED X-RAY INSTALLATION
HIGH TEMPERATURE RESISTANCE
2  FURNACE By Allan P. Kenworthy

THERMIC TELEPHONES (Concluded)
DARK OR BLACK LIGHTNING

By Ferdinand Ellcrman
MERCURY VAPOR ARCS
LITTLE KNOWN METHODS OF PRO-
DUCING ELECTRICITY

By Raymond B. Wailes
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A. 1. If you use direct current for welding,
the positive side should be connected to the
work, and the carbon rod to the negative side.
1f alternating current is used, of course, it will
not be necessary to discriminate, as the polarity
is constantly changing.

Q. 2. What precautions must be used in elec-
tric welding?

Here is shown the
method used in con-
necting the carbon
and the work for |
welding with electric- \
ity. When using di- y

rect current always
X
s —g-; '
d [3 ]
CAACK TO BE

connect the work to
WELDED TONOV. DG

cARBON
ELECTRODE

RESISTANCE
wt

~HANDLE

the positive side.
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A. 2. In all welding, the parts to be joined
should be perfectly clean. The methods of
welding various kinds of iron differs with the
composition of the same, and whether it is cast
or malleable. In any case, aluminum is very
difficult to solder, and special preparations and
precautions are necessary. This subject is so
broad that we would advise you to purchase one
or more books on the subject.

ASBESTOS CEMENT

(1570) Will Stone, South Bend, Ind., asks:

Q. 1. How may I fasten shcet asbestos se-
curely to steam pipes?

A.” 1. Make a thick paste of ground asbestos
mixed with a solution of sodium silicate. After
the two substances have been thoroughly mixed,
add a small amount of calcium chloride. This
will make the cement insoluble after it has once
set.

COMMERCIAL USE OF A. C.

(1571) G. Orville Pyle, Belair, Md., asks:
Q. 1. Why is alternating current used on near-

LUt Wil

Alternating current is
used commercially to
a great extent be-
cause it lends itself
to transformation so
easily. At the right
is shown a simplified
diagram of a trans-
mission line.

L
TO CONSUMING

auginsII ST APPARATUS

ly all commercial electrical lighting systems in-
stead of direct current?

A. 1. Alternating current is better adapted
to long distance transmission purposes because it
can be transformed very easily to high potentials,
resulting in lower current values, and smaller
conductors.

DISSOLVING NITRATE OF SILVER

(1572) W. J. Pettigrew, Raidsville, N. C,
wants to know:

. 1. Can nitrate of silver be dissolved in
alcohol so that it can be spread over a plate
surface?

A. 1. Nitrate of silver may be dissolved in
either water or alcohol.

ELECTRIC BELTS.

(1573) G. L. Rasnuissen, San Francisco, Calif.,
requests :

Q. 1. Can you give me information on how
to make an electric belt for curing rheumatism?

A. 1. Medical science has proven that the
so-called electric belts are a fraud. Therefore, we
cannot give you any data on the construction
of one which will cure rheumatism.

THE THERMOPHONE AND RECTIFIER
SOLUTIONS

(1574) F. P. Ronnan, Halifax, N. 8., Canada,
wants to know:

Q. 1. Is not the principle of the thermophone
telephone receiver based upon the variations of
heat in a wire?

A. 1. The principle of the thermophone is
based upon the variations of heat in a fine
resistance wire, which gives rise to vibrations in
the atmosphere which correspond with the voice
spoken in the transmitter.

. What solutions
electrolytic rectifier?
. . 2. The following solutions may be used
in an_electrolytic rectifier. A saturated solution
of sodium phosphate, a saturated solution of bi-
carbonate of soda, a 10 percent solution of sul-
phuric acid, or a 10 per cent solution of hy-
<lr9ch]oric acid. A stiong solution of ordinary
brine will also give satisfaction.

may be used in an

RO

A wiring diagram for
connecting an elec-
trolytic rectifier to a
lighting circuit for
charging a storage
battery is shown
here. The series par-
allel lamp bank con-
trols amperages.

i
RECTIFIER JAR

anmtn Ty
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VENTURI ACTION
l((1575) Walter S. Camp, Long Valley, N. J.,
asKs:

Q. 1. What is meant by a Venturi opening

At the left is illus-
trated the Venturi
shaped opening. The
peculiarity of this
tube is that it ad-
mits a greater flow
per unit time than
a plain opening of
similar size. It is
used in carburetors
A for greater admit-

1 tance of air.

0l

and of what value is it in a gasoline engine
carburetor?

A The Venturi action which you mention
is illustrated here. We have two pails of water,
one with a circular one-inch opening cut in the
bottom in the ordinary manner, but the other,
with the same sized opening, has a Venturi-
shaped tube secured to the one-inch hole. If
each vessel is filled with an equal quantity of
water, it will be found that vessel B will empty
itself before vessel A, due to the peculiar action
of the Venturi tube. The drawing shows the
shape of a Venturi tube.

This action is taken advantage of in automo-
bile or gasoline engine carburetors -around the
spray nozzle in the mixing chamber where the
gasoline vapor and air are mixed. The purpose
of such an opening in the spray nozzle is to
obtain a greater volume of air through a certain
size hole in a shorter period of time.

HAIR TONIC

(1576) C. L. Swain, Hayden, Ariz., wants to
know :

. 1. Can you give me a hair tonic which will
stop dandruff and falling hair?

X. 1. We are giving you herewith the formula
for making a hair tonic such as you request. It
should be used for the first time after the hair
has been thoroughly shampooed.

Salicylic acid, 1 part.
Precipitated sulphur, 24 parts.
Rose water, 25 parts.

This is to be applied every night for a week,
whereupon the hair is again shampooed. Usually
such applications continued in this rotation for a
period of six weeks will completely check falling
hair and eliminate dandruff. After this treatment
the shampoo should be taken less frequently.

OBTAINING OXYGEN
(1577) Stephen E. Cerva, Latrobe, Pa., asks:
Q. 1. How can oxygen be obtained from mer-
curic oxide?

A. 1. Regarding the obtaining of oxygen from
mercuric oxide, we would advise you to set up
the apparatus as illustrated. The jar for the
oxygen should be filled with water and a glass
plate or the hand placed over its mouth. It
should then be inverted with the mouth below the
surface of the water, and the hand or glass plate
is removed. Do not place the mouth of the jar
over the rubber tube as yet. Now gently heat
the test tube containing the mercuric oxide, while
the open end of the rubber tube is kept below
the surface of the water. Bubbles will pass out
from the tube and after they have done so for a
few seconds, place the jar, still full of water, over
the end of the tube. The jar will then become
filled with oxygen by displacement of the water.
Do not at any time remove the heat from the test
tube while the open end of the rubber tube is
under water, otherwise, upon the cooling of the
air in the test tube, a partial vacuum will be
formed and water will be drawn back up the
tube into the test tube. After obtaining a jar
full of oxygen, leave it in the water with its
mouth downward. Remove the rubber tube from
the water, whereupon the flame heating the test
tube may be extinguished. It will probably be
necessary to hold it down to prevent it from turn-
ing over. Now light a splinter of wood with a
match, and blow it out so that the end is only
allowed to glow. Quickly take the jar of oxygen
from the tank and insert the glowing splinter
into the mouth of the jar. It will burst into
flame, indicating the presence of oxygen. .

After heating for a considerable length of time,
the mercuric oxide will become a dull gray color.
By exposing to the air, it will again reach its
normal red color. Tt can then be used over again
for performing the above experiment.

m

GLASS TUBE
RUBBER TUBE

MERGURIC
QXIDE

The set-up of appa-
ratus for obtaining
oxygen from mer-
curic oxide. After
each batch of oxy-
gen is drawn off
by heat the residue
may be exposed to
the air, whereupon it
will absorb oxygen
therefrom and the
experiment may be
repeated.

LALLM S S

OXYGEN
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TESTING ARMATURES

(1578) Geo. W. Ross, Huntington Park, Cal.,
wants to know:
. 1. How can armature coils be tested, using
a telephone receiver and a dry cell?

To test out armature coils with a tele-
phone receiver, merely connect one side of the
receiver to a dry cell, and with the other lead
from the receiver and the dry cell, go from bar
to bar of the commutator. If a click is heard,
the coil is O. K.; if not, the circuit is open.

Is this method as good as the growler
of testing armatures?

. This method is not as good as the
growler method, inasmuch as the latter indicates
whether any of the turns in the coil are “shorted.”
This is determined by the loudness of the sounds
heard in the receiver, which is used in connection
with the growler.

Q. 2,
method
A

In testing arma- wMMmATO\R

tures with a dry cell
and telephone receiv-
er, the simple hook-
up shown at the
right is used. If a
loud click is heard
after the connection
is made at the com-
mutator the arma-
ture coil is in good
condition. If not, it
is open,
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IMPORTANT .
TO NEWSSTAND READERS

E IN order to eliminate all waste and un-
E sold copies it has become necessary to
supply newsstand dealers only with the ac-
tual number of copies for which they have
orders. This makes it advisable to place
an order with your newsdealer, asking him
to reserve a copy for you every month.
Otherwise he will not be able to supply
your copy. For your convenience, we are
appending herewith a blank which we ask
you to be good enough to fill in and hand
to your newsdealer. He will then be in a
position to supply copies to you regularly
every month. If you are interested in =
receiving your copy every month, do not
fail to sign this blank. It costs you noth-
ing to do so.
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U1 W T e Newsdealer =
Address .................. e H
Please reserve for me ......... copies of

SCIENCE & INVENTION every month -
uglt_il I notify you otherwise, and greatly
oblige,
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ELECTRIC SOLDERING IRON

(1579) A. A. Sadler, Bowie, Texas, asks:

Q. 1. Will you kindly give me data on the
construction of an electric soldering iron to be
used on 110 volts A, C.?

A. 1. The required data will be found in the
accompanying illustration.

i HiE 1

A home-made
electric soldering
iron is illustrated in
the drawing to the
left. One side of
the winding should
be grounded to the
handle of the iron.
The resistance of
the wires allows the
iron to be directly
connected to a light-
ing circuit.

b

TO 1OV CIRCUIT

BUSHING

LEAD GROUNDED

SOLDERING COPPER

“SPIRIT” WRITING

(1581) L. Nichols, Duluth, Minn., says that he
has seen a so-called fortune teller expose a piece
of paper to the fumes arising from a jar, where.
upon writing appears upon the paper. He asks:

. 1. Can you tell me how this is accom-
plished?

A. 1. The “spirit” writing which you mention
may be done as follows:

Write the message with a very weak acid solu-
tion of iron (ferric) chloride. This solution must
be so weak that when written with, the writing
will be invisible when dry, If paper written upon

TR T

Here is illustrated
one method of
“spirit” writing.

The writing is done
with a weak solution
of ferric chloride.
When it dries it is
subjected to the
fumes of sulphuric
acid acting on potas- |
sium sulphocyanide '
which makes the
writing visible. ASSIUM
s s SULPHO- CYANIDE

e

\
SULPHURIC:
ACID (DILUTE)

with this ink is subjected to a vapor arising from
the action of sulphuric acid on potassium sul-
phocyanide, the writing will become visible, taking
on a red color. It will then disappear if sub-
jected to the fumes of ammonia and may alter-
nately be made to appear and reappear by means
of these two vapors,

Another method is as follows: Sulphate of
copper in a very dilute solution will produce an
invisible writing which may be turned to a light
blue color by exposing to the vapor of ammonia.
The paper may be written on with lead acetate
solution and exposed to sulphuretted hydrogen
gas, the latter generated by the action of dilute
sulphuric acid of iron sulphide. Use as little as
possible as the odor is that of rotten eggs.

TANNING HIDES

(1582) H. L. Roady, Sunnyside, Wash., asks:

Q. 1. Can you give me the necessary in-
formation for tanning cow hides?

A. 1. We are giving you herewith the in-
formation on tanning hides as requested by you.

The hides are soaked in a solution of sodium
carbonate of 10° Bé for three to six hours.
After washing with water they are allowed to
remain for five hours in a bath of caustic soda,
the strength of which may vary from 2° to 30°
Bé. From this they are transferred to a bath
of hydrochloric acid (1 to 5° Bé) in which they
remain for two lours.,, Finally the hides are
washed and the hair removed. The tannage con-
sists of a special bath of sodium or ammonium
sulphoricinoleate (2 to 30 per cent) and sumac
extract. The strength of this bath is gradually
raised from 4° to 30° or 40° Bé.

AVIATION PROBLEM

(1583) Robert W. Spicer, Lexington, Ky., pre-
sents a problem as follows:

“An observer in a balloon measures the angle
of depression of an object on the ground and
finds it to be 63 degrees 58 minutes. After
descending vertically for 582 feet he finds the
angle of depression of the same object to be 74
degrees 49 minutes. From these he is to calcu-
late his height in the air.” He asks:

. 1. Would the pilot ever encounter any such
problem under actual flying conditions?

A. 1. The modern pilot of a balloon does not
encounter such a problem as you mention for the
simple reason that he uses an aneroid barometer
to calculate his height above sea level. This is
an instrument which will be found described in
any physics text-book and which indicates the
atmospheric pressure encountered at any given
point. This instrument is checked up continu-
ously and corresponds with the standard instru-
ment on the ground and all calculations are made
to account for changes in atmospheric pressure
due to storms and for other reasons.

Of course, however, your trigonometrical prob-
lem is very simple. All the angles and one side
of the upper triangle are known, as shown here-
with. Therefore, the length of side A can be
calculated, and with this data side B can be
determined.

BAKELITE

(1580) Joseph J. Schwab, Columbus,
wants to know:

Q. 1. Would it be possible for an amateur to
compound a substance such as bakelite for use in
making radio panels?

A Materials similar to bakelite and celeron
are so difficult in details of preparation that it is
practically impossible for the amateur to make
them at home. Their manufacture is so compli-
cated that it would by no means be worth while
for you to attempt to make such materials.

Miss.,

The problem of the
balloonist illustrated
here is one of sim-
ple trigonometry.
Two of the angles
of the triangle are
known as well as the
length of one of
the sides, so the
solution involves the
sines and cosines of
the known angles.
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Own Boss
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Be aLeader

Practical Elec
Earn Big Pay

Own Your Own
Electric Shop

Be An Electrical Expert

At $75 to $200 a Week

Every up-to-date fellow knows what a future there is in electricity.

Big pay—fascinating work on land or sea—rapid advancement in a field where jobs are ten
times more numerous than trained men to fill them, where $75.00 a week is just a fair starter,
where top notchers pull down ten thousand dollars or more a year—in a field, where any man
if he wishes, can easily have a business of his own, have men working for him, be his own boss!

But what the average young man does NOT know, is what a simple, easy, A-B-C sort of 2
job it is to get startad.

You Can Start Right Now!

Yes, you. You don't need a thing you don’t already have! Youcan read. You can write.
You can figure. Ycu can think. And in your breast is the fire of ambition—the desire to
get ahead! All righ=, that's all you need—we can help you just as you are—just as we have
helped scores, yes, thousands of other two-fisted young fellows determined to get.out of the
rut and into the electric field—into work that will be pleasant—easy—and all in your
home, during spare time.

Fascinating Home Study As You Hold Your Old Job

With the Lelp we will give you, you can slip right into one of these big pay—he-man jobs and never lose a
day’s work. After a few weeks'start, you can earn enough in installation and electric repair jobs alone to
more than pay for the ourse and lay a foundation for an Electrical Contracting or Repair Shop Business of
your own. When the proper time comes, we will tell you the easy way to go about doing it.

The Most Practical, Thorough and Condensed
Electrical Course Ever Written

This is the only homs= study electrical course that gives you the combined practical and theoretical training
vou must have before you can be a successful electrician without which you cannot succeed—with which
you cannot fail.

Written not by ONE man, with the narrow one-man viewpoint. but by 22 of the brainiest, most
successful, electrical experts ever drawn from the field of practice and theory. Gives you the com-
plete mastery of the subject—qualifies you as electrical expert to boss jobs—fits you right into the
kind of a job you want—and does it in shortest time—at lowest cost—with the

Most Binding Guarantee of Results Ever Offered!

Satisfaction guaranteed or no sale! We not only SAY we can make you an electrical expert, we Guarantee
it! If you are not absolutely satisfied when you have finished our Practical Electrical Course, we will refund
every nickel you sent Ls.

' Experimental Outfit Worth $30 Find out all about our
FR Drafting Course Worth Another $30 offer. Find out about the ,
® Big Electrical Library Worth $25 thousands who have taken ’

i h this course in preference to,
all others and MADE GOOD. Find out about the Electric Library—four elegant volumes—worth $25,

but free. About the free Drafting Course worth another $30. The free Experimental and Demon- , FREE
stration Outfit, including a real, not a make-shift Electric Motor, Wheatstone Bridge, etc.—the most ,

scientific, high-grade and complete Experimental Outfit ever supplied with a Course in Electricity. ’ B
Get all the facts without obligation, without expense! Just send the coupon! Electncal
-
American School e Coupon

Dept. E-826 Drexel Ave. and 58th Street, Chicago V4 B American S};:hool,
ept. E-826 ; Chicago

/ Please rush all informa-
tion relative to your Course

\ 24
¢ in Electricity. This obligates

4 me in no way whatever.
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Dig Money
in%m’c

A Conn instrument offers you a prof-
itable career or a well-paying side-line,
as you choose. Thousands are making
big money with Conns; so can you.

The demand for players of saxo-
phone, trombone, cornet, trumpet,
tuba—in fact all wind instruments—
is increasing. Popular orchestras for
dance, vaudeville, phonograph re-
cording and similar engagements need
players. Directors search constantly
for new material.

Choosing a Conn instrument is your
first step in winning recognition. For
Conns are known everywhere as the
“instruments of the artists.” They are
easier to blow; perfect in scale; most re-
liable in action; beautiful in tone. Let us
explain to you fully their exclusive fea-
tures. Conns cost no more than others.

Some Famous Conn Artists
Upper Left: John Philip Sousa, Director
Sousa’s Band. Right: Bohumir Kryl, Direc-
tor Kryl’s Band. Lower Left: Isham Jones,
Director Jones Orchestra. Right: Paul Biese,
Director, Biese's Orchestra.
FREE TRIAL: EASY PAYMENTS. Send postcard for
details. Highest honors at world expositions.
Dealers and agents throughout the country. Factory
branches In principal cities.

C.G. CONN, Ltd., 1156 Conn Bldg., Elkhart, Ind.

WORLD'S
LARGEST MANUFACTURERS
OF HIGH GRADE BAND AND
ORCHESTRA INSTRUMENTS
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Motor Hints
Carburetor Action Explained :
By TOM C. PLUMRIDGE 5

|
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NeeoLE Varve Sear

An essential part of geood carburetting is a cor-
rect gasoline level. Sketch “A” shows the cor-
rect level.

The gasoline level should be just be-
low the top of the jet.

3 NeeoLe Varve
2] |

Sketch ““B” shows the controlling unit of the
gasoline level. As the level drops, the float does
also. The weights will also descend and they in
turn raise the needle valve, allowing more gaso-
line to flow into the bowl. To lower the gasoline
level, the needle must be lengthened below the
collar, This can be accomplished by resting the
ccllar on something solid, and lightly tapping the
top of the needle. If the gasoline level needs
raising, reverse the process.

Jen

To correctly check the gasoline level some arrange-
nient must be made so that there is a good pres-
sure of gasoline in the float bowl and also to allow

We Teach
commnuu.

Meyer Both Company, the largest
Commercial Art Organization in the
orld offers you an unusual opportunity for
practical training, based upon twenty-three years
of success. This nationally known organization
each year produces and sells to advertisers over
15,000 commercial drawings. Meyer Both in.
struction is the difference between successful fact

and experimental theory This well paid profession equally
open to men and women. Home study instruction.

Get Facts Before You Enroll in Any School

Ask the Advertising Manager of the leading neys-
papers in your city. anywhere in the United
States. Canada, England or Australia abour
A the Meyer Both Company—Ilet them tell
youabout us. Write for ourillustrated book,
telling about the success of our students—for
one-half the cost of mailing—four cents in stamps

MEYER BOTH COMPANY
Depariment of Art Instruction
Michlgan Ave. at 20th S1., Depi, 64 CHICAGO, ILL

Nolt—'l'p Artand Engraving Firms: Secure practi-
, 62l artists among our graduates. Write us.

Make Money Taking
P‘q PICTURES
c -

Tremendous big-paying opportunities
are open for ambitious men in Mod-
ern Photography. This is the pleture
age. Magazine and newspaper pub-
lishers buy thousands of photographs
each year. TEvery manufacturer sends
out high priced pietures of his prod-
uets. Every home wants portraits.
Photography i3 a business run-
ning inte mliliens of dollars each
vear. And there Is a great short-
age of trained photographers.

EARN $3,000 to 10,000 a Year
Flundreds of men are earning
hig money and establishing their

Got $100 for

Floed Pictures

‘Y took piectures
of a flood and
sold them for
$100. I have been
uble to buy my

house and lot own businesses. FEven during
from the sale of spare time, while training, you
nictures.”” ean make $75 a week easily—
C. M. Cole, no matter where you live!
Washington.

Amazing Mew Easy Method
1 show you, at home, how to do
the kind of work turned out by

$97 in Two Days!
21 made %285 in

December. Went | (ne hig studios in New York and
out two days last Chicago! I show you haw to
week a1 home make big money within 30 days!
partrail work and | M. Cole bought a home with
made $97. money he had made when only
4. G. Hughes, half way through his tralning.

Kentucky.

So well do I know what 1 ean do
ior you that I guarantee under
bond to return every cent of your tuition if you are not
thoroughly satisfied.

Professional View Camera FREE!

Write at once for Free Camera Ofter
—I give you, free, a splendid pro-
fesslonal view camera. You will be
astonished and deifghted. This cffer
open for short time only — so aet
quiek. No obligation.

INTERNATIONAL STUDIOS. Inc.

Dept. 7458
3601 Michigan Ave.. Chicago. U.S.A.

the jet to be seen, Sketch *“C” shows a very
easy and satisfactory method of checking this
level, In most carburetors it is possible to re- |
move the body so that it leaves the jet exposed.
In others the removal of the butterfly valve will |
allow of this examination. i
|

(Continued on page 688)

SENDNOMONEY, 2 e

LOWEST PRICES { 'r’ Wi N

IN THE COUNTRY

zomﬁzxm;m

32 cal. with Extra
Magazine FREE

26 Cal. 6-shot Blue Steel...
26 Cal. &shgt M::sere‘el
32 Cal. 7-shot Mauser .
30 Cal. 9-shot. Luger

SWNGOWT By

EVLINDER 38 or 32.20 Cal, 51725

HAND EJECTOR

32 or 38 Cal.

i Brg;k-Ouean $825
A7 ¢ 25 REVOLVER —
32¢alb Shotl w= Brand New Guns
HAND EJECTOR A

Satisfaction Guaranteed or Money Back.
Pay Postman Our Price, Plus Postage.

EDWARDS IMPORT TRADING CORP.

268 Broadway Dept. 94-11 New York




Science and Invention for November, 1923 687

—x
-

ol

Write us

a post card—

Address Dept. 40-R
and we will send you free this 52 page
catalogue of radio sets and parts. It also
contains explanation of radio terms,
map and list of broadcasting stations
and much radio information, including
an explanation of successful hook-ups
and circuits.

You will be amazed at the low prices
Ward’s quote. A complete tube set
having a range of 500 miles and more,
including tubes, head set, batteries, and
antenna equipment, as low as $23.50.

This catalogue contains everything for the expert and amateur. Complete
sets and every improved part for building sets, all the most up-to-date de-
vices—at the lowest possible prices.

Headquarters for Radio

Montgomery Ward & Co. is headquarters for Radio, selling everything direct
by mail without the usual ““Radio-profits.” Why pay higher prices? Ward
quality is the best and the prices will often save you one - third. Everything
sold under our Fifty Year Old Guarantee,—Your Money Back if You Are
Not Satisfied. Write today for your copy of this complete 52-page Radio Book.

Write to our house nearest you. Address Dept. 40-R
Chicago Kansas City St. Paul Portland, Ore. Ft. Worth

MontgomeryWard 8 .

The Oldest Mail Order House s Today theMost Progressive
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You Can Stain It
Any Color You Wish

TTICS are full of old pieces of
furniture — out of style, perhaps,
but they can easily be made attractive
and useful at practically no expense.
All you need is a little time, a brush and

JOHNSON’S
WO0OD DYE

Johnson’s Wood Dye is very easy to ap-
ply—it goes on easily and quickly, with-
out a lap or a streak, It penetrates deeply
bringing out the beauty of the grain with-
out raising it—dries in 4 hours and does not
rub off or smudge. Made in fourteen beau-
tiful shades.

FREE-ThisBook on
Home Beautifying

This Book tells how to finish wood in
artistic stained and enameled effects.

Gives practical suggestions on making your
home artistic, cheery and inviting. Tells just
what materials to use and how to apply them.
Includes color card—gives covering capa-
Use coupon below.

cities, etc.

.------------.-----.----.---‘
] ]
g S. C. JOHNSON & SON, Dept. S.1.-11. ) [}
¢ Racine, Wis. (Canadian Factory—Brantiord) 2
§ Pplease send me free and postpaid your Instruction :
! Book on Home Beautifying and Wood Finishing. -
: The bost dealer in paints here is........ —_ 1
] []
IR '
) MY NAME ..o '

]
: MY ADDRESS

8 CITY & STATE ..
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Motor Hints

£ CARBURETOR ACTION
EXPLAINED

g (Continued from page 686)

Varve Sear

Air leakage is found in worn intake valve guides
and valve stems. On the down stroke of the pis-
ton air is drawn into the combustion chamber
' through the space between the valve stem and
the valve guide, This impoverishes the mixture
and will cause spitting through the carburetor be-
cause of lean mixture. Guide or stem should be

renewed. Sometimes it is necessary to renew both
| before. this trouble can be cured.
stems often cure it.

Oversize valve

Buswine
BusHing

“Carsuacror Boor

BurrémrLy Vacve

Air leaks also are found at the point where the

butterfly valve stem passes through the body of

the carburetor. This has the same effect as worn

valve stem and guide. Renewal of the bushings

and butterfly valve stem will cure the trouble
at this point,

COvndern Heao

g
?Z-X HAUSH i
! Porr §

W rang ManFoeo

P

"; INTAKE FORT,
: y

No matter how little you know about music,
if you can just remember a tune, I teach you
to play Jazz, Ragtime, Popular Songs BY
EAR, easily, quickly. Beginners and even

those who could not learn by the old fashioned
method grasp the Niagara idea readily. Self-
Instruction—no teacher required.

You learn
many new styles of bass, syncopation, blues,
fill-ins, breaks, trick endings, etc. Why
spend years studying tiresome scales and
finger exercises when I teach you

At Home in 90 Days to

Be a Master of JAZZ and RAGTIME

and play any tune you can remember, by ear
—without notes. Original method, wonderful,
easy. No do-remi—no scales—just a few
simple rules, a little practice — results are
amazing. Letters from hundreds of enthusi-
astu:é)upils and interesting book SENT
FREE. No other course like it—fully pro-
tected by copyright. Simply write
your name, address. State if you
have ever taken piano lessons.

Ronald G. Wright, Director,
NIAGARA SCHOOL OF MUSIC
Dept, 6ot Niagara Falls, N. Y.

= WRITTEN GOLD BOND GUARANTEE
== _ WITH EACH TIRE — ——=)
® Greatesttire salein America now onlGoodyear, B
} Goodrich, Firestone, Fisk and other fine makes of tires B

%oing at record-breaking prices. These almost new
tires will easily give th f miles of satisfy

GUARANTEED O MONTHS

service.

NEW NEW

TIRES TUBES TIRES TUBES

| 30x3$1.90 $ .90 32x414 $3.75 $1.65
30x3)3 2.00 .90 33x4)2 3.75 1.65 g

' 322313 2,50 .90 34z4i4 4.00 1.65
® 31x4 275 90 352413 4.25 1.65 W

32x4 300 1.40 36415 425 1.68

3324 325 35%5 ° 425 1.95

3.50 37x5

antea with each tire positively assures you o montha
satisfactory service or another tire will be glven at half price,
i made same day order is received. Order

After a short while the gaskets between the in-
take manifold and eylinder block will compress.
Unless carefully examined the air leak at this point
will escape detection. A good test is to squirt
gasoline around the joint and see if there is any
difference in engine operation when this is done.

IN REFERENCE TO “PHONO-
GRAPH EVOLUTION”

It may be that some readers received erron-
eous impression from the article entitled
“Phonograph Evolution,” appearing in the
August issue of this magazine. The first
phonograph for recording and reproducing
sounds by means of a wax record such as
is used today on dictaphones was patented
in 1886 by Chinchester A. Bell and Sumner
Tainter. This was the first commercially
practical machine.
done by Thomas A. Edison.in 1878 was car-
ried out on machines using tin-foil as the
recording medium. This machine was not
used commercially, but gave quite satisfac-
tory results, which resulted in hundreds of
press notices at the time and in many exhi-
bitions of the apparatus, A complete ac-
count of the wonder which was expressed
by the people of this country at Mr. Edi-
son’s first phonograph will be found in the
volumes entitled “Edison: His Life and In-
ventions.”

The experimental work |

B today —NOW.

™) INTERNATIONAL TIRcE CORP

. 1.40 1.95
Just send $1.00 deposit for each tire ordered. Balance
C. 0. D. subject to inspection. Our written gold bond gual:-

I
214 EAST 14th STREET HICAGO, ILLINOIS

Beses u 5 IS5 ¥ Mpmes & 5 sl
[ ]
FORDS run 34 Miles
TR LowGear SoiicmUsed
‘ 1 withAirFrictionCarburetor

=1
== 4.2 w, gusarantee all other cars ?urly double
5 4 ¥ present mileage, power and flexibility,

make hills on high formerly difficult on
D low. Models for any ear, truck, tractor,

\Wmanne &4 Or stationary engine. Makes old cars better
than new. See wonderful mileug; guarantees for other carg,

Ford,. .34mi, ) Reo.... mi. | Chevrolet...32m|,
Chalmers., .23ml. | Maxwl(25) 30mi.
Oids.6.....23mi. | Nashs.... . 23ml.
Hudson. ...20mi. { Paige$..,,20ml. | Lincoln8.. 17mL
Hupp...... 25ml, | OQakind6...24ml | StdbkrLte 23m.
Dodge.....28mi | Overl'd4...32mi. | Cole8.., 17mi.

If your car is not mentioned here send name and model for
particulars and our guarantee on it. AGENTS WANTED

NT ON 30 DAY’S FREE TRIAL
You can drive any car in heaviest traffic without ghifting gears.
Starts off on high in any weather without priming or heating—
no jerking or choking. No more foul spark plugs or carbon
in cylinders, No leaking of gas into crank case. Try it 30
days on our guarantee of money back if not entirely satisfied,
No strings to our guarantee, YOU ARE THE JUDGE.
Anyone who can handle a wrench can attach it. No boring uf
new holes or changing of operating mechanism. Write today.

AIR-FRICTION CARBURETOR CO.

384 Raymond Bidg. Dayton, Ohio, U, S. A.

SENSATIONAL SALE
GUARANTEED TYPEWRITERS
4 Li&nited quantity fully guaranteed stand-
e

writers. Five Days Free

AT e’
Trial. Lowest prices ever offer:

ed. E:
monthly payments.Send today for FRaEsé
booklet of ValnableTypewriter Informa-
tion and Special Sale gnlletin.

SMITH TYPEWRITER SALES CO,
303.360E. Grand Ave, Chicago, ill.
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Tom Brown
Dhiector
8$ix Brown Brothers
Saxophene Sextet
Victor Rerords

Ben Selvin
Directer
Selwin’s Orchestra
Aecdlian-Varalion
Reeords

Dan Russo
Directur

Oriole Drchestra
Bruanswick Records

Thousands

Now
Find
It

ASY

To
Make

True-Tone

< Saxophone

Everyone has a perfectly normal desire to produce music, but the average person has

not the time nor patience to spend months or years in learning to play. Heretofore,
the making of music has been the privilege of the talented few.

But now it is different. With this wonderful new saxophone, Buescher has made music a universal accom-
plishment, and has placed it within the possibility of practically everyone.

See How Easy It Is

The new Buescher Saxophone is a marvelous instrument, It is one of the most beautiful of all musical instruments—
by the range and wealth of its tones it takes the place of almost every other instrument—yet it is so perfected and
simplified that it is the easiest of all instruments to play.

With the aid of the first three lessons, which are sent free (upon request) with each new Saxophone, the scale can be
mastered in an hour; in a few weeks you can be playing popular music. Practice is a pleasure because you learn so
quickly. You could even take a place in a band or orchestra in 90 days, if you so desired.

Wins a Welcome Everywhere

You are always welcome with a sweet-toned Buescher Saxophone. Thousands of men and women, of all ages, have
found it an infallible key to social popularity. For home entertainment, for church, school or lodge affairs, the Saxo-
phone is the most popular and adaptable instrument. Saxophone players

enjoy, also, many opportunities of earning money. They are always in
These Famous demand for dance orchestras,

Saxophone Players Free Trial Six days Free Trial of any Buescher Grand Saxophone, Cornet, Trum-

- 1 pet, Trombone or other instrument. Easy terms of payment arranged.
Mention instrument interested in and complete catalog will be mailed free.

whose portraits are shown—use and recom-
mend  Buescher True-Tone Saxophones.
Almest without exception, the great Profes-

sionals use Buescher Instruments exclu- A Remarkable Saxophone BOOk_Free!

sively. They are so flawless in scale, so

perfect in tone and so accurate mechanically We have prepared a very interesting book on the history and development of the
that more than 75 per cent of the popular Saxophope. It tells which saxophone takes violin, cello .and bass parts, and many
Phoitograph Records are played with them. other things you would like to know. Also illustrates first lesson. It is sent free on

request. Just send a postcard or clip and mail the coupon.

Bernle Krueger

Drirvector
Bennie Krueger and
His Drchestra
PBrumswick Records

BUESCHER BAND INSTRUMENT CO.

Everything in Band and Orchestra Instruments
6099 Buescher Block, Elkhart, Ind.

‘---------------------------"

1 Buescher Band Instrument Co. [ ]

1 6099 Buescher Block, Elkhart, Ind. 1

1 Gentlemen: I am interested in the instrument @

1 checked below: 1

1 ]

§ ‘Saxophone,.. Cornet... Trombone... Trumpet... M

| VSRS, 1 (Mention any other instrument interested in) 1

_ . ! , :

Clyde C. Doerr Jascha Gurewich Nathan Glantz An(ho;y Ii)o'r(enzw M NIme| - cpvemy vipgreEwrrasret TR i -

Director Former Soloist Divector anin’s 1 . 1

Clyde goerr’s with, Sousa’s Band Nathan Glantz and Roseland OQrchesira % Sthieet AAAress! gy aomn ni e g Ernrrns STy g 3

Orchestra Electriec Records His Orchestra Edison and i i
Victor Records Edison and Other Records 5 OWN gy ot B0 B SSerwe S B s e ey .

L

--------n--------u------;-J

Other Records
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Price Cut 5 On
World'sGreatest
ReferenceBooks

Latest Edition

Let esperts work for you—in these books you
will find the most remarkable collection of practical
job experience and vital knowledge that was ever as-
sembled in book form. More than 200 of the greatest
engineers, lawyers, business men, and practical ex-
perts—all of them men who have gone through the
mill—give you in these books a life-time of valuable
inside information on the line of work in which you
want to get ahead. Make their knowledge and ex-
perience your own. Let them show you all the newest
methods—the best ways of doing things. This very
minute you may be up against some tough problem—
if you had these books you would solve it instantly.
Send the coupon for

A Week’s Free Trial

Just fill out the coupon and we will immedigtely
send you any one of these libraries express collect.
Read the books over carefully. Test them out thor-
oughly for seven days. If you do not want them,
send them back at our expense. If you decide that
they will do for you what they have done for 280,000
other men to whom they brought more money and
success, pay $2.80 within one week and $3.00 a month
thereafter until the special price is paid. _This
amounts to only 10c a day. Mail the coupon NOW
if you want a bigger, better job and bigger pay.

Free Consulting Membership

A resident staff of from 15 to 20 practical experts is
waiting to solve for you any difficulty that you may have,

A letter or a wire to American
. Technical Society will brin

Your Choice

75¢ a Week

you an immediate answer anﬁ

the solution to you, problems.

This advisory staff of prac-

tical men plus your working

and reference library will en-

able you to handle success-

5 vols. Carpentry and fully ‘any job in yeur line.

Contracting—was These men know all the latest

$37.50now. .. ...19.80 methods and the newest and
32 vols. American Law
and Practice (including
free reading course and

250 page book of stand-

ard legal forms)—was

$97.50 now.. . ...49.80

best ways of doing things,
8 vols. Applied Electri-

Let this pay-raising consult-
ing staff be YOUR SILENT
PARTNER.
city—was $60.00 no
29.80

This free consulting
membership offer is
good for a limited
time only and can be
withdrawn without
notice.

Send No Money

Here is your opportunity if
you want to earn more money.
Remember we are taking all
the chance—you pay nothing
until you are thoroughly con-
vinced that these books will
help you to greatly increase
your pay. Isn’'t this about
the fairest proposition that
was ever made you?

American Technical
Society

6 vols. Aut. Engineering
—was $45.00 now 21.80
9 vols. Civil Engineering
—was $67.50 now 34.80
8 vols. Business Manage-
ment—was $52.50 no%

Engineering—was
$52.50 now...... 24.80
4 vols. Sanitation, Heat-
ing and Ventilating—
was $30.00 now. .14.80
4 vols. Fire Prevention
and Insurance — was
$30.00 now......14.80
6 vols. Modern Machine
Shop  Practice — was
$45.00 now. . ....21.80
4 vols. Telephone and
Telegraphy—was

$30.00 now. . . ... 14.80
B ol D i = ad . X.82 i 1.
$3580 abyeinewzs ~Dept. X-825 Chicago, |

© AT.S. 192

AMERICAN TECHNICAL SOCIETY
Dept. X-825 Chicago. 0

Pleasesendmeasetof ., ... ... ... c0o0aiiinonnanen
for seven days’' FREE EXAMINATION, shipping charges
collect. I will examine these books thoroughly, and if
satisfied will_send $2.80 within seven days and $3.00 a
month until I have paid the special price of §...... If I
decide not to keep the books, I will return them within one
week at your expense. It is understood that if I keep the
books I am entitled to a FREE Consulting Membership
in the American Technical Society.

Reference
(Please fill out all lines, give local m~rchant, banker, or
employer as referenage.)
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Book Review
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ELECTRIC FURNACES IN THE IRON
AND STEEL INDUSTRY. Fully illus-
trated. Hard covers, size 5%4"x9". Pub-
lished by John Wiley & Sons, Inc., New
York City.

Three authors unite in the production of this
treatise, a German, an Austrian, and a repre-
sentative of American metallurgy. The electric
furnace, it is not too much to say, is revolution-
izing metallurgy. For a long time it was devoted
to a special line of work, such as the manufacture
of aluminum alloys, abrasives, and other special.
ties, but now it is coming into the great field of
the metallurgy of steel, and it already is doing
a vast amount of work in that division of the
science of metallurgy. By the induction furnace
& metal can be melted without coming in con-
tact with the fuel. Again a furnace of compars-
tively small dimensions can be worked economical-
ly, so as to do the work, which in old times re.
quired a great blast furnace. Sweden, almost s
coalless country, depends largely on the electric
furnace for its metallurgical work, Norway is in
the same position, and both of them are using
Kcar by year, more and more of their great
ydraulic powers. So it is not too much to say
that the revolutionizing of the field of metallurgy
is in active progress now, and this book describes
the present aspect of the movement.

LETTERS OF A RADIO ENGINEER
TO HIS SON. By John Mills. Profuse-
ly illustrated. Hard covers, size 574”x814".
Published by Harcourt, Brace and Co,
New York City.

This is a very nice presentation in book form
of the elements of wireless engineering. The read-
ers of our columns have followed the progress of
the wireless art frem step to step, and many of
them have gleaned from the columns of Radio
News practically all the interesting matter which
has evolved in the science up to date, and here
we have a resumé of the science, which while
supposed to be addressed to young people, takes
cognizance of the fact that the young person of
the present day is a very serious proposition, and
the gooks written for him have to be correct.

DIE AQUARIENKUNDE,
Bade. Fully illustrated.
size 6"x914”.

By Dr. E.
Paper covers,
Published by Creutzische

Verlagsbuchhandlung, Magdeburg, Ger-
many.
Dr. Bade is an old time contributor to the

columns of Science anp InvENTION. We have
been honored by his interesting articles present-
ing natural history in its various phases in popu.
lar and attractive style to our readers. In this
book the author goes deeply into the subject of
the aquarium, the art of the construction and
of the care thereof. The German publishers of
books of this type have the art of making them
wonderfully interesting by the illustrations. They
seem to get at the root of things better than
the publishers of other nations, and this book
fs most interestingly illustrated with the appli-
ances of the aquarium, and with numerous half
tone illustrations of its inhabitants. Two very
beautiful color plates, one on the cover, and the
other facing the title page, make one wish that
there were more. The book is well worth an
index, which we regret to say is missing, but the
table of contents is so good that the index is hardly
needed. Many of the illustrations are from the
matchless hand of Dr. Bade. The book is in
its fourth and fifth editions.

A SHORT COURSE IN THE TESTING
OF ELECTRICAL MACHINERY. By
J, H. Morecroft, EE,, and F. W. Hehre,
E.E. 111 illustrations. Hard covers,
size 5%47x834”. Published by D. Van
Nostrand Co., New York City.

The title of this book expresses its contents.
In it there is described in full detail the testing
of electrical machinery, which while stated to be
for non-electrical students like many other alleged
elementary books, is so well presented, that the
advanced electrician will find it of use in his work.
The great advance of the science makes it a lit-
tle saddening sometimes to look at books of this
character, for if this is what the non-electrical
student is supposed to know perfectly, how much
will be expected of the electrical student. In a
general way, we cannot do more than commend
the book, which with its rather restricted use
of mathematics and its numerous illustrations and
practical hints, is very much to the point, as re-
gards carrying out the. matter suggested by its
title.

b s .

A TEXT BOOK OF MINERALOGY. By
Edward Salisbury Dana. Fully illustrated.
Hard covers, size 6”x9%4"”. Published by
John Wiley & Sons, Inc., New York City.

The honored name of Dana appears in the title
page of this book of mineralogy. Of this classic
of science, Dana’s Mineralogy, as we always called
it, no less than twenty-seven thousand copies have
been issued. The first’ edition appeared in 1877,
The great merit of the book which immediately
became the leader of all standards, is shown in
the fact that it held the field for twenty years
and it was only in 1898 that the second revised
edition was published. Now after nearly twenty-
five years the third edition appears. It is pleasant
to read that the general character and form of
the book have been retained unchanged. Professor
Dana has written the preface, and it is very
interesting to realize that when a young man
of some twenty-eight years, he acquired a world-
wide fame by his Mineralogy, which held the field
for nearly a generation before the second edition
was required. Any attempt to review it is futile,
it is so large and so elaborate, and what we have
said must be considered a tribute to the per-
sonality of the most distinguished author, but is
not a review of this exhaustive book. It has a
very good general index, followed by an index
of species, and it is liberally illustrated with
crystallographic and other diagrams, as well as
illustrations of apparatus, and to those practicing
the science, it is simply a sine qua now.

PRINCIPLES OF ELECTRICAL ENGI-
NEERING. By William H. Timbie and
Vannevar Bush. Illustrated. Hard cov-

ers, size 5%4"x73”. Published by John
Wiley & Sons, Inc., New York City.

The Massachusetts Institute of Technology in
s way may be taken as responsible for this work,
written by two of its Faculty, Associate Professors
of Electrical Engineering. It is quite an ad-
mirable book for study, as each chapter, of which
there are thirteen, is followed by a series of prob.
lems to be solved, the total number of which is
some five hundred. Some very excellent tables
of electrical data are given in the last few pages,
and the book is indexed. It is designed for col-
lege students, and it is said to presume a knowl.
edge of calculus and physics on the part of the
student, but this need not frighten anyone, as
the use of mathematics in it is far from exhaust-
ing, and the subjects in general are most intel-
ligibly presented.

THE ROMANCE OF COAL. By Charles
R. Gibson. Illustrated. Hard covers, size
5”x8”, Published by J. B. Lippincott Co.,
Philadelphia, Pa.

The interest attached to the present work ls
not at all lessened by the fact that it is an
English production with numerous illustrations
and much history. It includes all the practical
points of mining, explosions in the mines, the con-
dition of the workers and animals therein, all
of which makes the book excellent reading. It
treats of the Davy safety lamp, of gas and dust
explosions. He tells of the condition of the work-
ers, citing an eighty-year-old woman who worked
in a mine in perfect contentment. He brings
out the fact that the miners do not regard their
life as a disagreeable one, and says that pitying
the miners whose incomes in some cases sur-
passes those of highly educated men, is decidedly
far fetched.

THE BOOK OF WIRELESS TELE-
GRAPH AND TELEPHONE. By A.
Frederick Collins. Cloth covers, size 5”x
7"xY5”. 217 pages. Fully illustrated.

A good book for the beginner. It is written
in a comprehensive manner covering the funda-
mental principles of wireless telegraph and tele.
phone and contains necessary information for
constructing, operating and maintaining both re-
ceiving and transmitting stations. Some of the
more advanced types of receivers and transmitters
are clearly explained. In the back is included a
list of the definitions of words and terms com-
monly used throughout the book. Mr. Collins
has succeeded in putting forth the facts of radio
in an interesting and practical fashion.

(Contniued on page 692)
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“BUILD YOUR OWN” WITH “RASCO” PARTS!

HE Radio Specialty Company—*“RASCO” for short—now i
the United States, if not in the whole world. This Compa

attention. The reason is simple:

The reputation of this house was built upon service.
Thousands of unsolicited testimonials are in our files,
containing over 550 different parts.

to get our great 84-page catalog,
ONCE.”

80% of our orders are small.

ny makes a specialty of small orders.

in its third year, is unquestionably the oldest and most unique radio parts supply house in
No order is too small to get immediate and prompt

Ask any of your radio acquaintances what they think of “R'\SCO" service, “RASCO"” promptness,
to prove that we serv e the public as it has never been served in radio merchandise before.
Catalog contains over 350 illustrations.
Try us with a 50c. order and make us prove what we say. Prices include delivery to your door.

We pay all transportation charges in U. S.

Be sure

“WE CAN ONLY DISAPPOINT YOU

ALL GOODS SENT PREPAID IN 24 HOURS

Order direct
from this page.

NOTE BIG PRICE REDUCTIONS THIS MONTH

Money refunded if
goods do not satisfy

RADIO STORAGE BATTERIES

These batteries are
guaranteed for two years
& And any battery becom-
il ing  defective during

IR that time will be re-
f placad. All of our bat-
d teries are made of new
materials and are posi-
tively not rebuilt as
Ml some inferior makes.

W Acid proof terminals,
patent vents, inde -
structable impregnated cabinets. Strong
carrying handies.

N2400 Two volt, 40 ampero hours...$3.90
NB40 Six volt, 40 amperc hours... 7.25
N666 Six volt, 60 ampere hours.... 9.50

Due to low price and weight of storage
batteries, shipped express eollect only.

TAPPED ¢B” BATTERIES

We positively guar- ;.
antee these batterles to
be of leng life. We
carry only fresh stocks.
Diischarge very uniformn.
Noiseless too. We guar-
antee results.
N2250 1sz\ll slze.

size, 221% val
N4500 Large size, 45 volt

MOLDED DIALS

We handle only the
very best molded
grades. Bushings ab-
solutely true; dials
cannot wobble.  All
dials for 147 shaft.
Letters inlaid in fast
white enamel.

N3074 Dlal 2” $.20
N3075 Dial 37 .25
5 $.40

N3076 Dial 4~
“RASCO” SILVER
DIALS

€950 g0
sitver £ > v
enamel,

Made

Metal dials,
surface, black
inlaid lettering.
for 34” shaft. No set
screw required. Held
by friction. Posltive fit
that will not come loose.
All dials 2%” dia.
N800 Plate variometer;
N80l Primary C N802 S dary
Condenser; N803 Coupler‘ N804 Filament

Rheostat; N805 Grid Variometer. Each
style, $.20 each. Set of six........ $1.15
SERIES PARALLEL

SWITCHES
Quick change from one cir-
cuit to another. Black com-
positlol\ knob, nickle plated
ttings. . Blade radius l‘/”
‘N 2950 Serles ‘parallel switch. .25

SOFT RUBBER EAR CAP
At last! Ear caps that will
relleve headaches, earaches, and
undue pressure on the ears. Fit
all receivers. Exclude all out-
side noises. Ear touches soft
rubber only.
N3500 Ear caps; per pair... ........ $.50

THE RADIOGEM
The simplest radio
outfit made. The prize
winner of the age.
Lowest priced com-
plete radio outfit on
i the market. Includes
all parts for tuning:
j coil, tapped switch,
crystal, eatwhisker
wire. A child can
assemble outfit in
half hour.
N5353 Radlogem,
na aerial or

$.75
N5354 Radlogem, \vith 1000 ohm phone
and 3’ cord . $2.01

SPAGHETTI
TUBING

We only handleg=s
varnished flexible
cambric tublng SS==== -
No substitute. 319 takes No 22 wive:
320 takes No. 18 to 20 wire; 321 takes No.
18 to No. 18 wire; 544 takes No. 22 to No.
28 wire,

N319-320-32) Spaghetti, per foot ..$.06
N344 Flexible ..ort rubber tubing; 10
feer for ...

................. 22!

" SPRING CLIPS

TUNED (Adjustahle) LOUD-SPEAKER
PHONE

This ““Rleo’* loud-
speaker phono has
rubber gasket under-
neath diaphragm,
making phone fully
adjustable. T h i s
phone gives amazing
results as a loud-talk-
er on 1 and 2 stages
of amplification. Must
be heard to be appre-
ciated. Money
refunded if not
satistactory.

N2525 “‘Rlco’”
tuned Loud-
Speaker Phone
with § ft.
T0 TUNE PUGEAZTERY cord .. 8375

CRYSTAL DETECTOR STAND

Has universal
swivel jolnt, ad-
Jjustable ecrystal
cup. All parts
nickel plated
and polished.
For mounting on
base or panel.
N1350 Detector stand .............. $.35
THROW SWITCHES
Mounted on composi-

i

tion block. Small
enough for all radio
purposes.

N4100 Single pole 325
bouble Throw S8.P. %

19

N4TO!
BINDING POSTS
NO30 i3 our small size, used

for phone connector. %2” high,

nickle plated and polished

Each ....5.04
Initialed Binding Posts

N122 Antenna ; N123 “B’’ Bat.
N124 “A"

Bat. +; NI25 ‘B" Bat.
4+ NI26 “A’ Bat. -—; NI127 Ground;
Ni28 Phone. Letters in white enamel.
Black composition 9-16" dia.; %~ hlgh
Each style ..:..ecoteeoiveacaainans $.12
PREST SPRING BINDING POSTS
HEIE "y Nickle plated. Positive con-

nection. Particularly wuseful
with bus bar wire
44 N45 for panel

mounting and
N4i is tapped for
PRESSB-32  screw.
W g Spring Post
.............. .04. Dozen.....
4 Post. KEach $.07. Dozen... 70
— TIN FOIL
Best grade only. N850 has
1500 sq. ineches per lb. N831

Each
N44

700 sq. inches to b
N850 Tin foil
N851

. $.35
ariD R e 35

Tin foil

SWITCH KNOB

N199 Knob is a favorite.
1%” dia.; height %" ; 8-32
screw. N4451 has 8-32 or
10-32 bushing, no screw.
NI99 Knob ......... $.10

N4451 Knob

Brass  strip %"
wide; 1-16” thick; 6”7
long.

N1430 Per length ....
N1431 Brass tubing, %" dia.: insi
dia. 3-16”; 6” long; per length...... .15

COPPER RIBBON
Used for connectmg pur-
thick.

poses .005"

N700 3” wide: N70I
%" wide; N702 3-16"
wide.

All sizes per foot...$.01

SILICON STEEL

Used practically in
all audio - frequency
transformers, Better
than iron. Extremely
soft. 2%” wide and
007" th‘c e - —
'N4900 Silicon steel per foot .......

BAKELITE 180°
COUPLER
Tubes are natural
color bakelite, wound
with green silk. Alum-
inum bracket, Fahne-
stock connectors; 147
shaft. Primary 13 taps.

180 to 550 meters.
$2.4.

N3150 Coupler

MOLDED VARIOCOUPLER

Best molded vario-
coupler parts made in
this country. Rotor is
%" dia.; width
1%”. Primary tube
4% dia., 2'2” wide.
Complete with all n
brass fittings but without wire.
ler usually sells from $4 to $
N2700 Molded variocoupler
RHEOSTATS “AND POTENTIOMETERS

Well made in all respects.
These Theostats come with
metal dial and eomposition
knob. Good merchandise
despite low price.
N4210 6 ohmn rheostat $.27
N42((1 30 ohm rheostat .30
N4212 200 ohm potentiometer 45

SOLDERING (RON
The smallest and
handlest soldering iron
wade. Fits any flat iron, toaster or perco-
lator plug. Plug then becomes handle.
Size 5” long. Complete but without plug
or wire. Extremely useful for soldering
radio connections.
N2200 Soldering iron o1 s aaryawdil -20)
GROUND CLAXP
Best ground clamp
on the market. Fits
all pipes from 14”7
to 8”. No solder-
ing necessary. Non-
Tusting metal strip.
Wil give most
Dositive connectslon.
.15

N2236 Ground clamp

SKINDERVIKEN BUTTON
Famous Microphone For
Transmitters

Scld all over for $1.

is the genuine article,

imitatlon. Smallest and most
sensitive microphone made.

N9595 Microphcne ................. $.75

COPPER FOIL
Thinnest copper foll made;

1d
( szozs Copper foll;

0017 thick, 4” wide.

NICKLE PLATED BRASS
EWS

At last! Fully nickle plat-
ed screws for the experiment-
er. We have the following
slzes. 4-36;6-32; 8-32; 10-32
flat and round head styles;
U %y %7 %o oand 107
lengths.

Prlce aII size threads 147 ;
Per dozen

%" 'md 17, Per dozen ....
"MAGNET WIRE

The following come on 8-ounce spools:
N2500, Double Cotton No. 18 $ .
N2501, Double Cotton No. 20.
N2502, Double Cotton No. 22.
N2503, Double Cotton No. 24..
N2504, Double Cotton No. 26..
N2505, Double Cotton No. 28..
N2506, Double Cotton No. 3¢

The following come on 4-ounce
N2507, Green Silk No. 20..

Green Silk No.
Green Silk No.
Green Silk No.
Green Silk
Green Silk
Green Silk

N25I2.

Enameled No.
Enameled No.
Enameled No.
» Enameled No.
Enameled No.
Enameled
, Enameled
» Enameled
Enameled

RADIO SPECIALTY CO.

E DEALERS

SPEAKER
The best popu-
lar loud speaker
on the market.
Has tuned fea-
ture the same as
all “Rico’
phones. Fibroe
horn, heavy me-
tal base, five foot
cord. Nickle
! gooseneck. Great-
est tuned loud talker. Compares favorably
with most expensive speakers. Size overall
1412”; horn length 11%”; bell 6%”;
tal height 9”.
N255 Melotone Speaker ..$4.90

MELOTONE LOUD

to-

REINARTZ COIL

Hard rubber center; double
sllk wire; 15 taps and 3 leads;
with serew for panel or board [j
mounting. 432" diameter; 3”
thick. Duo-spider web wound.

N2660 Coil; 220—600
MELBTS! s logirat - s ehonunc k= $1.90
N2561  Coi 150—500
MELErS |, vy osmm e oussmress $1.90

DILECTRYTE
PANELS

Latest and best panels,
Better than phengclic
materials as per report
Standards. Highest dielec-
Smallest water nbsorpstlon.

.90

of Bureau of
trie strength.
N7100 Panel 7x10x3-16""
N7120 Panel Tx12x3-16”
N7140 Panel 7x14x3-16"
N7180 Panel 7x18x3-16"
N7210 Panel 7x21x3-16"
N7240 Panel

7Tx24x3-16"

ALCOHOL BLOW TORCH
Best small toreh made.
Gives intense hot flame.
Needle flame can be directed
on any spot. Great for finest
work.
N898! Toreh 5x1”
N8982 Toreh 8x7%”

....5.85

BAKELITE SOCKET
Octagon shape. Four nickle
bindirg posts, phosphor bronze

- t]:ﬂ:tuct springs. Best bake-
NB510  Bakellte socket .$.40

“MONODYNE” TYPE

SOCKET

room than any socket on t_he
market. Made for panel or
base mounting. It occupies]
25 perceat less room than all
other sockets. Nickle plated §
and polished tube, fibre plate
and 4 sockettes. Guarantees
noiseless tubes, Wonderfull
action.
NB503 Socket with four
sockettes. ... $.45

ROSIN CORE WIRE SOLDER

non corrosive golder
with flux inside.
N4IO4 Solder per 18”

length ...........................

JUST OU THE ‘“RAS “RASCO"

CATALOG

CONTAINS 75 VACUUM TUBE
HOOK-UPS"350 1LLUSTRA. No.10
ARTICLES, 84 PAGES
Armstrong
Circults:  These
important circuits
are explained
clearly, all values
having been given
leaving out noth-
ing that could
puzzle you.

Just to name a
few of the Vae-
uum Tube cir-
cuits: The V.T.
as a detector and
one-step amplifi-
er ; Armstrong
circults; one-step
radie - frequency
amplifier and de-
teetor ;three stage [§
audio - frequency
amplifler; short
wave regenerative
circuits; 4-stage
radio - frequency

i amplifiers; radio
New! This nickel 100 Park Placeo NGW YOrk c‘ty £ Get Our Special and audiol-“;re-
elip has a new .- . 8 = | | Quency amplifier;
handy lug to slip Oldest and Original L:x‘-'luswe £ Proposition inductively coupled amplifier; Armstrong
Qi‘/‘,’r‘?' lblndlng post. Radio Parts House in U. S. superautodyne, ete.
] ong. ]

Catalog mailed only upon receipt of
1

Factories: Brooklyn, N. Y. Elkridge, Md. 15 CENTS IN STAMPS OR COIN

5020000000 4600 5608588050 9

N2222 Clip




692

Learn
Electricity

In the Great Shops of
Coyne

Student Winding a Stator

®
Chicago
The Electrical Center
of the World

Come to Coyne—Ilearn electricity in 3 months
in the largest electrical school in the country.
Get a complete training so you can make big
money as Power Plant Operator, Superinten-
dent, Telephone man, Construction worker,
auto, truck or tractor electrician, battery
man, radio expert, or you can go into busi-
ness for yourself as electrical contractor

dealer, auto ignition or battery expert and
make from $3,000 to $20,000 a year. Hundreds
of our graduates today are making big money
and you can do the same if you grasp this
opportunity—act now,

Learn
in 3% Months

No books or uselesa theory. You are trained on
$200,000 worth of electrical equipment. We give yon

E a complete course in Radio—the marvel of the
age. Constructing, installing and operating. We
also give you FREE n life Membership which enablea
you to stay as long as you want or come back for
further training at any time without charge.

Earn $150 to
$400 a Month!

You work on motors, generators, housewiring,
eutos, batteries, radio, switch-boards, power plants
— everything to make you an expert ready to step
right into a position paying from $46 to $100 a week.
You get a complete practical training in Circuits,
Housewiring, D.C., A.C, Armature and Stator
Winding, Drafting, Auto, Truck and Tractor Elec-
tricity, Battery Building and Repairing, and Radio.

Earn While You Learn !

We help students to secure jobs to ¢srn a good part
of their expense while studying,

Send Coupon Now

Don‘'t delay a minute—send that coupon right now
for our big free catalog and full particulars of spe-
elal offer. Act now!

Endorsed by _E:lecirical b Industry

1300-1310 W. Harrison St., Dept. 53-38 Chicago
.I.lll.lll..l-III---.-II...‘..U....
Coyne Electrical School, Dept. 53-38
1300-1310 W. Harrison St., Chicago

Dear Sir: Please send me free your big catalog and
full particulara of your special offer.

Name

Address

Science and Invention for November, 1923

U

Book Review
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CHEMISTRY OF TODAY. By P. G.
Bull, M.A. More than 150 illustrations
and diagrams. Hard covers, size 57x8".
11:».1blished by J. B. Lippincott, Philadelphia,

ak

Again we are face to face with an English
work, which is a very popular presentation of the
study of chemistry, a subject which day by day
is becoming more recondite, so that it is fair to
sey, that those interested in it at all, should lose
no time in taking it up. Such books as the
present, make it an interesting subject, and we
cannot compliment the author more highly than
by saying that his work really reminds us of
Slosson’s writings. There are over one hundred
and fifty illustrations and diagrams, and many
of these are by no means the old friends of early
days, but are suggestive and new presentations
of the subject. We note particularly the plate
facing page 80, illustrating the relations of helium
and hydrogen as the fillers of balloons. The
chapter on the “Romance of Radium” with sug-
gestive illustrations, including one of a radium
engine, if the keeping of a strip of gold leaf in
motion can be treated as the movements of an
engine. The use of chemically produced colors in
photography, the spectroscope in application to the
sun, and to other heavenly bodies, and the story
of carbon compounds, the relations of chemistry
to plant and animal life, are but a few of many
subjects most interestingly treated.

RADIO RECEPTION, By Harry J. Marx
and Adrian Van Muffling, CE. Illustrated.
Hard covers, size 5"x7%”. Published by
G. P. Putnam’s Sons, New York City.

With its clear type and its simple diagrams this
text-book appears on the face to be preéminently
simple and elementary. It is a definite fact that
much can be done in wireless communication,
reception and transmission alike, by very simple
apparatus, much of which has been presented in
the columns of this magazine, but while this book
in its first 173 pages, which terminate with the
eleventh chapter devoted to a series of “don’ts”,
appears to be of the simple order on its face, it
really makes an exceedingly compact and easy
presentation of the subject. In the appendix is
given a touch of the real science and formulae of
radio work, the calculation of tuning apparatus,
and following some twelve tables a quantity
of hook-ups, each one illustrated by very clear
diagrams, is given. There is an index to the
hook-up diagrams and this is followed by a gen-
eral index of the book, which we are very glad
to recommend to our readers.

HOW TO MAKE THINGS ELECTRI-
CAL. Profusely illustrated. Hard cov-
ers, size 4"x7”. Published by the U. P. C.
Book Co., Inc, New York City.

This book, little in appearance at least, printed
on thin paper, contains over four hundred pages,
liberally illustrated, and devoted to electric ex-
perimenting of the simplest order. There seems
to be no end of what can be done by the ingenious
electrician in the way of simple experiments, and
this book presents in a very agreeable way a
great many of such things. It is really a col-
lection of articles published originally in the
Popular Science Monthly, and the preface states
that the book is for those who desire to build
their own electrical apparatus—experimenter, stu-
dent and teacher. No author’s name is given.
The book is liberally illustrated, and describes in
the text any quantity of things to be done for
the exploitation and utilization of the electric
current. One chapter is devoted to radio work.
It is well indexed.

THE GLAND STEALERS. By Bertram
Gayton. Hard covers, size 8”5%4". Pub-
lished by J. B. Lippincott Co., Philadel-
phia, Pa.

The author of this book delves into the gland
problem in a very humorous manner. He takes a
95.year old man and implants in him the thyroid
glands of a gorilla Promptly grandpa is re-
juvenated, but he does not stop there. He or:
ganizes an expedition of nearly one hundred
ancients like himself, who are conveyed to Africa,
where he establishes an aeroplane base, and with
his trusted assistants makes his way into the
jungle, where a number of gorillas are captured
alive. Science enters into the capture of the
gorillas, as they are gassed by means of an un-
named gas, and are promptly put into irons.
What happens after the expedition has been
equipped with the new glands we would rather
leave to the reader to find out.

This is an excellent story, written by an English
suthor of ability, who knows how to keep the
reader smiling from beginning to end.

(Continued on page 694)

You, Too, Can Play the

HAWAIIAN GUITAR

Just as the Ndtives Do—

After Your FIRST LESSON
You Will Play ‘“ALOHA".
We Guarantee That—

Our method is so simple, interesting
and appealing that you begin in your
first lesson to learn the famous Ha-
waiian Folk Song ‘‘ALOHA’’, Think
how happy you will be when you
surprise your friends by playing
the fascinating Hawaiian Guitar
just as the natwes dof

Only Four Motions~
and You Master Them Quickly !
In a few minutes you acquire the four motions necessary to play ang
piece--after that a short period of practice and you will have mastere
this weirdly sweet music. Complete course of 62 lessons includes FRER
besutiful Hawaiian Guitar, necessary picks, ateelbar, etc, Noextras,

No Previous Musical Knowledge Necessary
If you never read a musical note in your life~if you haven't even the
slightest knowledze of music, we can quickly and positively teach you
to plaithxs wonderfully popular instrument. Don't be just s *‘listen-
er'’ when you can easily be the center of interest among your frlends.

Just Mail a Post Card for Details

of our remarkable FREE Hawaiian Guitar Offer.,
simply write:*‘lam interested’"--but do st todas,

A Beautiful
Hawaiian

Address
Guitar

First Hawaiian Conservatory

of Music, Inc.

Degk 40 --233B’dway
(Woolworth Bldg.!

New York City

Special arrange-
ments for ceasonsif
ow:

uou have your
Hawaiian Guitar.

Standard
Spanish

ARMY

Used by French
During World War

Buy direct from sole U. S.
importers and SAVE 3 on this

GENUINE ASTRA AUTOMATIC

Your chance to have the finest European pistol --
the equal of any similar American gun-- at about
35 the price. Order direct at these special prices.

$775 25 calibre—7 shot—C. O. Q. Automatic.
8.95 25 calibre—7 shot—Astra Automatic.
9.95 25 calibre Astra with triple safety.
10.95 32 calibre—10 shot Astra, extra magazine.
16.95 32-20 and 38 cal. swing-out c¢yl. revolvers.

We guarantee every gun against defective work-
manship; brand new; of Drop Forged Steel Throug h=
out. Before buying any weapon LNSIST on this
guarantee. SEND NO MONEY unless you
wi State model desired—pay postman on delivery
plus postage. Satisfactlon guaranteed or money re=
funded. Write for new firearms catalogue.

CALIFORNIA TRADING CO.

Deopt. 2511, Terminal Bidg., Los Angeles, Cal,
— e T
New Single Phase A. C. Motors
% H.P, — 110 REBUILT
volt, 60 cycle MOTORS
17256 speed,
complete with All sizes, direet

cord, plug and
grooved pul -
ley ....$13.00
Same motor
equipped with
buffer and
grinder $27.50

and alternating.
We repair and
exchange mctors
and generators.
Let us quote on
your needs.

ONE YLRAR
GUARANTEE
Satisfaction guaranieed oy money refunded

Iilustrated Catalog of Motors and Supplies FREE

=)
5
3
&
)
B
@

PoIB-ISNIIT T

A 8 eparate
articles
inone,

?1_25 of pleasure as wellas very use.
ul, 1tis a double Microscope for examining the
wonders of pature, {t is also an Opera Glass, a

o1, Something great—you need one. Don't miss it. Sent by

mail, with 800 page Novelty Catalog. ONLY 50c or 3 for $1.25

JOHNSON SMIiTH & CO., Dept. 13, Racine, Wis.

‘Everybo-
Stereoscope, a Burning Lens, 3 Reading Glass, a Telescope, a

HYRE ELECTRIC CO.
' y delighted
Compass, a Pocket Mirror, and a Laryngascope—for examin-
AT HOME

631-H So. Dearborn St., Chicago, I1l.
with it Odd.
ing eye, ear, nose and throat. ft is worth all the cos: to locate
YOU can make $15 to $60 weekly in your spare time

50¢ Wondorful 1n.
00 strument. Great-
L
curious and interesting. Lota
even one painful cinder in the eye. Folds fiat and fits the pock-
writing show cards. No canvassing or soliciting.

W& instruct you by our new simple Directograph
system, pay you cash each week and guarantee you
steady work. Write for full particulars and free

booklet.
WESET-ANGUS SHOW CARD SERVICE LIMITED
Authorized Capita) $1,250.000.00

67 Colborne Bullding Toronto, Catl.
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NATIONAL
Apparatus of Simplicity and Perfection

For Reflex and Crystal Sets

NATIONAL
The Monodyne circuit is one of the most Y vy
radical advances in Radio engineering. Parts GOLD-GRAIN
heretofore considered essential are omitted.
One simple tuning control gives selectivity, DETECTOR

equal if not superior to sets costing hundreds
of dollars,

AUl W ave Lengths NATI ONAL Entirely New

- Circuit
2 coils are fur-

nished with each CM o N o DYN E) StorageNBoatteries

set.

Actual Size

FOR PANEL
MOUNTING

TRADE MARK P !A
et B,

TUBE SET ¢

MODEL GT=}

$10.00

Including
wo
Inductance
Coils
Without

Amplifies As It Detects

ONLY ONE CONTROL!

INTERFERENCE

FLIMINATOR

The National Interference
Eliminator can be used with
any and all radio outfits no
matter what make, tube or
crystal sets. Will bring in
stations you never heard be-
fore. Nothing else required
with set as illustrated. Just
connect it with two short
wires to your cutfit.

THE SINGLE TUBE

Performs the Function of 2-Tubes

AS RADIO FREQUENCY AMPLIFIER
AND DETECTOR

OVER
1000 Miles

Dear Sirs:—When your Monodyne sample arrived, to be
entirely frank, we did not believe it capable of doing very
much on long distance work. After carefully testing the set,
we_feel that we owe you an apology.

The National Monodyne naturally percolated all over the
olace; we heard Davenport, Chicago, Dallas, Texas and
Atlanta, Ga. The next night we took it to the home of Mr.
McCreary, President of the Western Radio Company here.
and we heard another string of stations, using the WD-12
tube with two 22', ““B’’ hatteries.

An Absolute Necessity to Clear Reception . i man a ve s o

. 1 . 4 n We are enclosing our initial order. which kindly rush.
Eliminates broadcasting and code-signal interference Yours very truiy,
. T io- i . 5
Can be used to increase or shorten wave lengths %, Bl T
Baalnd ollgmands Mt iamn Send Jor St ples semmecencazca SEND NO MONEY craceaceaca-
: National Airphone Corporation S. I 11-23
1 20 Hudson Street, New York City, N. Y,
NA A“ : Gentlemen :
L] Please send me prepaid the One [1 National Monodyne
: articles ‘;;gszef{; f;’; tivl]lli%};rI vtv]111e1 One (7 Interference Eliminator
' P emoed ;riceP & One [J Panel Detector
8 ONAME ot e
. ]
CORPURAT'DN B STRBET oo isinds o e ot 494 0¥ Sl s - -l
) 1
20 HUDSON ST. NEW YORK | cirv. oo STETE . ..otr....... .
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MAIL THIS COUPON
TO-DAY

e T - -

- G e - — — — —— — —_— — — — — —
INTERNATIONAL CORRESPONDENGE SOHOOL!

Box 6211-C, Scranton, Penna,

mr‘llm:‘l,l'%oslt"mfnhl::ulim?’ ?n my 'mr!,_nleﬂlt tell me
w I ¢ 1Y or it

e cania ml’l”ked ."rgfm lon or {n the subject before

BUSINESS TRAINING COURBES

Tust, M 8

ndustrial Management Adsertlsing

Personnel Organization Better Letters

I'raffic Management {]Show Card Lettering

Business Law Steno hy 4 j
Banking sand Banking Law E B:s(n‘;;:piil'\sfl'l‘;,hnpln' 4

X

Accountanes (inetuding C.P.A.3 [) Clvl) Serviee
Cost Accounting
Bookkeeping [] Cammon School Bubjests
Private Sccreta High School Subjeets

¥
i
Ratlway Mall Clerk
4 Bpanish D?rench Ihustrating
TECHNICAL AND INDUSTRIAL COURSES
[ Electrleal Engineering
\

Biue Print Readins:
Contracior and Bullder
Archltectural Drafisman
Concreli- Builder

Arehitect
Electrie Uluhnmz

! ! Draftsman
achine 8hop Practice

Rajlroad Positons

Azs Engine Operating

Cisll Engineer

Surveying and Mapping
Metallurgy B3 Mining
Bteam Englneering I Radio

Struciural Englneer
Chemtstry [} Pharmaey
Automobile Work  ©

Alrplane Engines
Agricuiture snd Poultry
Mathematice B

City....

g in Ounaia should send (his coupon fo fh
( International Correapondence Schonls cumxdwnu.nl:im\!ed:
Montreal, Canada

“The $3700 Coupon”

“When I enrolled with the 1. C.S., I was
making $25 a week. To-day I am earning
$5000 a year. That's a difference of $3700
a year—all due to spare-time study. Do you
wonder that I am glad I took up that 1. C. .
course? It was the best investment I ever
made.”

Every mail brings letters from students of
the International Correspondence Schools
telling of advancement and larger salaries.
The increases voluntarily reported in a
single year totaled more than two million
dollars. And there were thousands of in-
creases not reported.

How much longer are you going to wait
before taking the step that is bound to bring
you more money?

The “$3700 coupon” is printed above. It
doesn’t cost you a penny or obligate you in
any way to cut it out and mail it to Scranton.
Yet that one simple little act may be the
means of changing your whole life. Do it
now !

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6211.C, Scranton, Penna,

MAKE MONEY
AT HOME

OU CAN earn $1 to $2 an hour writing show cards
at home in your spare time. Quickly and easily
learned by our new simple “Instructograph™’
method. No canvassing or soliciting. We show you
how, guarantee you steady work at home, no matter
where you live, and pay you cash each week. Full
particulars and booklet free. Write to-day.
AMERICAN SHOW CARD SYSTEM LIMITED
Authorized and Fully Paid Capital, One Million Dollars
110 Adams Bldg. Toronto, Canada.

TCH REPAIRING |

' You can learn by our modern and orig-
inal system of instruction every part
of the Watch Repairing Trade at home

l as good or better than at a shop. You

| can earn money while learning and secuze &

i well paying posltion or astart in business aftor

it!- i, 2

,-lh. ) ? ( I completing our course of instruction. Goo

‘1‘I LTS & watch repalrers are aiways in demand and earn
d i), R D B from 330 to §65 per week. Fur particulars

ply to the

3 =2 I
MILWAUKEE SCHOOL OF WATCH REPAIRING. 165 Mason St.. MILWAUKEEWIS

Science and Invention for November, 1923

Book Review 3
(Continued from page 692) 3

TS,

HUTUTTI T4

BT T T L L e e I e e ettt

DIRECTION AND POSITION FIND-
ING BY WIRELESS. By R. Keen, B.
Eng., AM. I.E.E. Cloth covers, size
515"x814"”. 376 pages. Illustrated. Over
250 photographs and diagrams.

This book completely covers every phase of the
principles and practice of direction and position
finding developed in wireless. From early ex-
periments up to the present improved system,
nothing has been left out. This treatise not only
deals with the principles of the subject but also
with the construction details of direction finding
installations for shore service and for the naviga-
tion of ships and aircraft; also with such sub-
jects as the use of special maps for D. F. work,
the freak phenomena which cause errors in bear-
ing peculiar to the D. F. receiver. The last
chapter on field and nautical astronomy is very
useful in connection with the practical applica-
tion of direction finding.

THE BOOK OF THE SKY. By M.
Luckiesh. Illustrated, hard covers, size 534"
by 814", 236 pages. Published by E. P. Dut-
ton & Co., New York City.

The General Electric Company has attracted
to its service some of the most eminent scientists
of America, among them Dr. Luckiesch, who is
the Director of Applied Science at the Nela Re-
search Laboratories. The book is not devoted,
as its title might seem to indicate, to astronomy,
hut to meteorological phenomena and to aviation.
Most picturesque descriptions of the practical work
of aviation and the performance of feats, take
many pages and give most interesting reading.
The book is so good, so handsomely printed
and so beautifully illustrated, that it 1s with
regret that we state it has no index.

ASTRONOMY FOR YOUNG FOLKS.
By Isabel M. Lewis. Fully illustrated, hard
covers, size 54" x 815", 267 pages. Pub-
lished by Duffield and Co, New York City.

It was with no small feelings of interest and
friendship that we opened this book. Mrs. Lewis
is a true friend of our readers. Her most in-
teresting papers have been one of the great at-
tractions of ScIENCE AND INVENTION. She has the
art of presenting what seem to be the abstruse
parts of astronomy in so popular a way, as to
make it all thoroughly good reading. Much of the
text of this book is made up from articles which
have appeared in “St. Nicholas’ and in SCIENCE
AND INVENTION, and revision has been used where
necessary to simplify the treatment, so as to
bring the topics within the comprehension of a
child. It is not too much to say when this is
done with so difficult a subject as astronomy, that
its degree of success measures the ability of the
author. It is curious to read in the light of a
paper at a recent meeting of the Association for
the Advancement of Science, the uncertainty that
exists surrounding the temperature of meteorites.
So many of our readers have followed with deep
interest Mrs. Lewis’ papers as they have appeared
in our columns that the book will be of special
interest to them. We regard it as a great pity
that it has no index, for it certainly contains
a mass of information,

THE BOOK OF RADIO. By Charles
William Taussig. Profusely illustrated, hard
covers, size 514" x 834", 447 pages. Pub-
lished by D. Appleton and Co., New York

City.

The descriptive title page in this hook states
that it is a complete simple explanation of radio
reception and transmission, and an interesting
comment on the development of radio would seem
to be deducihle from the fact that its alleged sim-
ple explanation fills upwards of four hundred
octavo pages. When we examine the book, the
impression made is certainly one of clearness and
simplicity, and its numerous illustrations and dia-
grams, nearly two hundred in number, tell its
story in very good shape. The section devoted to
radio amateurs, in which very many instances
are given of true service to the Government by
amateurs is interesting. So it would seem that
the American system, not so much of favoring
amateurs, as of letting them alone, has had an
excellent effect. The War brought out the fact
that the army of amateur radio operators was a
thoroughly loyal one and they are to be credited
with good war work. The book is adequately

indexed.
(Continued on page 696)

| ——) are easy
for the Auto Wheel

Sharp turns are easy for the Auto-Wheel
Coaster even with the heaviest load. The
special hound brace which runs from the
tongue through the steering pivot to the
bed of the wagon gives you the supporting
strength which you need for easy steering.

Anto-Wheel

Coasters and Awto-Carts

‘This special hound brace is only one of the
features which make Auto-Wheel Coasters
sturdy, substantial, easy to control. Other
features are: rubber-tired disc wheels; steel-
tired disc or wood spoke wheels—all wheels
interchangeable; hand brake; special hub
cap and locking pin; sides mortised as well
as nailed; self-contained roller bearings.

Write for catalog which shows
all models of the Auto-Wheel
Coaster and the Auto-Cart, the
Auto-Wheel’s junior companion
for little brother and sister.
Send the names and addresses
of three local coaster
wagon dealecs and
we will give you a
year’s subscription
FREE to the “Auto-
Wheel Spokes-man”
a dandy magazine
for boys.

Suto-Cary

AUTO WHEEL COASTER CO., Inc.
North Tonawanda, N. Y.

28

On Easy Payments
30 Days Free Trial

allowed, no matter where you live. 1f
3 not more than pleased with our values
return violin AT OUR EXPENSE-—
.and no harm done, Ability to play the vio-
lin brings social and financial success, Geta
violin with a rieh, mellow tone and it will
=5 create in you a desire to master it,
»

. gnFree! Magnificent
aq@ Album-Catalog
“ ¥ containing portraits of the

world’s greatest violinists since
. Paganini's time, a half-tone of
*‘Stradivariusin hisWorkshop’’
and the romantie story of The
King of Musical Instruments.

A postal brings all to you FREE
—no obligations.

Old Violins Bought,
Sold, Exchanged and Repaired

Send in your old violin by insured parcel post for ax-
amination. We may be able to make a vgry vaiuable
nstrument ou! of it at small cost. Many violins that
were considered worthlesg brought high prices after
they left our repair shop. No charge for estimates.

CREMONA VIOLIN SHOP, CHICAGO
FORTY-THIRD & SHIELDS AVE., DEPT. M.5(

BATTERY CHARGING
RECTIFIER and LARGE $2 0
STORAGE BATTERY

Battery Charger of well known make connects to
any lamp socket. Recharges battery overnight at
5 amp. rate. Furnished with long charging cable with
battery clips. Battery is 6 volt, large capacity.
Bpecify whether used for auto or radlo. Guaranteed
for one year. Act at once, a8 we have only a limited
number of this combination offer at this bargain price.
gend ixémney order, or will ship C. O. D. on 25%

eposit.

BELMONT BATTERY CO.

3231 Sheffield Ave. Deot. 2. Chicage, til.
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This ONE-TUBE Set

Operates a LOUD TALKER

Build It With Consrad Pattern No. 8

“THE RADIO (ONSTRUCTOR SERIES MAKINGYOUR-OWN- |
No.8

How to make

Jutoplex

Receiver

e Onelithe
ud Talker
Sot

: The Consrad Co.lnc

New York City

CYRGH] 1G75 CONSRAD DL N.Y.

cation.

tube Neutrodyne receiver.

Other Popular Patterns of the
Consrad Line
How to Make a Neutrodyne Receiver—50c.

This pattern gives the complete assembly, wiring, adjusting and tuning of a five.
This type of receiving outfit was brought out after
extensive experimenting and is noted for its very efficient radio frequency amplifi-
All the disadvantages of ordinary radio receivers, such as distortion and
re-radiation are eliminated. The circuit is also noted for keeping the tubes from
oscillating. Put up in heavy manila packet, 9x12, cover in three colors, full size

How to Make an Autoplex Receiver

The “Autoplex Receiver” is the long expected one-tube set that will
work a loud speaker. This circuit was invented by M. L. Muhle-
man of the Radio News Staff and is bound to become popular be-
cause it will operate wherever placed and requires but a ground
connection. Every station within its range is amplified sufficiently
for a loud speaker, Tuning is very simple, there 'being but two
controls. It is inexpensive as to parts and easy to construct. Any
tubes from the “peanuts” up to the “big ones” can be used. This
receiver knows no such thing as “critical filament adjustment.” It
will receive the high powered trans-Atlantic stations without any
changes in the circuit; a twist of the dials and the broadcast sta-
tions come in.

The complete plans for the construction of this set are contained
in a three-colored, heavy manila packet, 9x12 inches and consist of
full sized blue print for wiring and drilling and also
a four-page instruction pamphlet giving complete de- 500.
tails even as to tuning. Price complete...................
“THE BADIO CONSTRUCTOR SERIES
MAKING-YOUR-OWN

AT ‘]ff nsrad Co_inc
33 Fuian Be Srwiern,

RECENER. o s (G16, O rWAD TN

blue prints for drilling and wiring and four-page instruction pamphlet.

How to Make a Reinartz Receiver

The original Reinartz Receiver is the most
popular type of set in existence today. It
gained its popularity through its simplicity of
operation and capability of long-distance re-
ception. Full directions for building this re-
ceiver are given in this folder. The construc-
tion of the coil—the most difficult part—is
made easy with the concise instructions we
furnish. The connections of the set are shown
plainly, so that the novice will have no trouble
in following them.

50c.

14 Radio Formulae and Diagrams

With this packet of radio knowledge you need
never worry about schematic wiring diagrams,
measurements and radio tables. All formu-
las and diagrams are printed on heavy paper
in black and blue; and contained in two-color
printed envelope, 9x12 inches.

50c.

T Lontiad @

Formerly The
Consolidated Radio Call Book Co.

How to Make a Cockaday Receiver

The Cockaday four-circuit tuner is one of the
latest advancements in radio. Its main ad-
vantage lies in the fact that the set can be
adjusted to the highest point of regeneration,
and tuning accomplished over a wide band of
wave-lengths without the necessity for read-
justing the regeneration control. The set
described in our folder was designed and
built at our own shop. All dimensions, size
of wire, number of turns, etc, are given,
leaving nothing to the imagination.

50c.

AN About Aerials and their Construction

These blue prints were made after practical
erection of each aerial, and point out how
simple it is to erect not only the proper aerial
for your particular need, but how to erect
this aerial in the most practical manner and
at the least expense.

Consists of 12 blue prints 824x11 inches and
one four-page instruction pamphlet 814x11

inches.
50c.

How to Make a Reflex Receiver

The plans for the reflex receiver were gotten
out only after considerable research work by
our engineers. Most people have trouble with
reflex receivers. It takes an expert to build
one that will work satisfactorily. The trou-
hle lies in the values of condensers, etc., in
the circuits. If they are incorrect, the set is
a dismal failure. The constructional details
of a reflex receiver, contained in this folder,
are the results of their successful efforts.

50c.
20 Radiophone Diagrams and Hook-Ups

These diagrams show how to get the best pos-
sible efficiency from the instruments you make
or purchase. They cover hook-ups from the
simplest to the most complicated, in a way
that any amateur can understand and follow
without difficulty. Printed on heavy paper,
815x11Y; inches, and together with KEY
CHART OF SYMBOLS and pamphlet ‘“How
T0 READ DIAGRAMS”, are contained in a heavy
two-color envelope.

50c.

For other patterns we publish see page 718 of this issue

If your dealer cannol supply you, ovder from us, giving his name amd addvess

233 Fulton Street,

Publishers of Consolidated Patterns and Sales Agents
for E. I. Co. Books

New York City
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\h{’eight only

V" The FOLDING Hammond
has all the features described

Revolutionizing

the Entire World’s Conception
of Typewriter Performance

~HIS is the most important and
1 only radical advance in typewrit-
er design since visible writing was de-
veloped some thirty years ago.

While revolutionary in its accomplish-
ments, the New Hammond is proved to its
smallest detail, for it is the natural out-
growth of James B. Hammond’s original
invention and is the culmination of over
50 years’ development of the Hammond
principle of typewriter construction.

It would be impossible to incorporate
the New Hammond’s striking improve-
ments in any typewriter of conventional
design.

The Wonderful New Variable
Spacing Feature

makes possible the use of interchangeable
types of various styles and sizes because
the spacing between characters can be in-
stantly adjusted to conform to the width
of type employed.

2 Styles of Type or 2 Languages always in the
machine; changed at the turn of a knob.

Interchangeable Type Shuttles, placing at the
disposal of every Hammond owner 17 differ-
ent styles and sizes of type and special char-
acters for more than 50 languages.

Variable Spacing Feature giving uniform spac-
ing between letters for all the different sizes
of type.

Automatic Touch assuring uniform impression
of each character—like a printing press—
whether the key is touched lightly or pressed
heavily.

Ball Bearing Carriage.
Writes Index Cards Without Bending Them.
Takes Paper of Any Width.

THE NEW

PHammond

VARIABLE SPACER

TYPEWRITER

Write for Descriptive Booklet illustrating
the many unustial uses of the New Hammond,
and giving name of nearest Branch or Dealer,
who will gladly demonstrate the machine to you.

Hammond Typewriter Corporation
544A East 69th Street New York

Science and Invention for November, 192

i T

Book Review
(Continued from page 694)
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ICE AGES. By Joseph McCabe. Hard
covers, size 5” x 715", 134 pages. Published
by G. P. Putnam's Sons, New York City.

This little work is quite interesting. Tt is
written entirely from a popular standpoint, the
author attempting to cover the subject in one
hundred and thirty-four pages. It is quite an
interesting presentation of a subject, which might
be a very dry one; the comparatively few illustra-
tions are quite to the point. The author upholds
the work of Darwin, bringing out the point that
his original views on animated nature are only
too often misunderstood.

THE NEW AIR WORLD. By Willis
Luther Moore, Sc.D., LL.D. Illustrated,
hard covers, size 515” x 814", 326 pages.
{’ublished by Little, Brown and Co., Boston,
Mass.

This is preeminently a practical little book,
enough science being mingled with it to give it a
pleasant aspect. The taking of weather observa-
tions, how the atmosphere is explored by small
balloons, which are liberated with automatic reg-
istering instruments, light, heat and temperature,
and humidity, and the general branches of met-
eorology, are given. A considerable space is given
to the forecasting of the weather, and in this
same section some illustrations of the work of
tornadoes, such as the driving of common straws,
fragile as they are, one-half inch into wood.
shovel driven into a solid tree to a depth of six
inches, is an example of what the wind can do.
One chapter is devoted to how climate is con-
trolled. This does not mean that man can con-
trol it of course, but it tells how the features of
the earth’s surface do it. The question of the
change in climate comes in, something which
people are never tired of discussing, and an
interesting chapter is devoted to climates for
health and pleasure. An exceptionally good index
closes this very interesting book.

ORGANIC CHEMISTRY. By W. H.
Perkin, Ph.D., and F. Stanley Kipping,
Ph.D. Tllustrated, hard covers, size 434" x

g

E

7v4”. Published by J. B. Lippincott Com-
pany, Philadelphia, Pa. Two volumes, total
pages 666

If our readers are interested in Tetramethyl
p-diaminotriphenyl-methane and other such lumin-
ous products of the chemist’s art, he will find
himself well taken care of in this little work.
It is in two volumes, with six hundred and sixty-
six pages of text. It is simply impossihle to
review it in the space allotted to us for individual
books, but we can only say that it seems to be
very well arranged and certainly is very full.
The equations are given with the old-fashioned
equality sign instead of arrows, a feature, which
to the older chemist is not unwelcome. for some
of the recent improvements are more or less dis-
concerting to the graduates of the last century.
Although this is all we can say of the book in
this hasty review, we certainly do strongly recom-
mend it. The two volumes in which it appears,
make it exceedingly convenient for a reference,
and in it we get the usual view of the science.
Speaking of carbohydrates, the author remarks on
the change of nomenclature. which has been
brought about by the inclusion in the group of
nearly related compounds, in which the hydrogen
and oxygen no longer exist in the proportions as
in water.

LABORATORY GLASS BLOWING.
By Bernard D. Bolas. Fully illustrated, hard
covers, size 5” x 734", 106 pages. Published
by E. P. Dutton & Co., New York City.

There is something fascinating in watching a
rlass blower at work. one always desires to do
the same, and it is for people having that am-
bition, that this book is written. Tt is designed
absolutely for the chemist. and amateur, yet it is
fair to say that anyone who masters its contents

to the degree of being able to make what is
shown in it, will be a skillful operator. It takes
skill to make even simple potash bulbs. No two

people work glass in exactly the same way, so
we find certain discrepancies from our own point
of view., The art of working glass consists in
instinctively ‘‘feeling’”” it, so as to know just
how to support it, so that it will not drag out too
thin. A rather interesting part tells of using a
mouth blow pipe for glass work, which certainly
seems to be quite a feat. As small as the book
is, it is indexed, so that it is an example to pub-
lishers and authors in that regard.

ELEMENTARY DETERMINANTS
FOR ELECTRICAL ENGINEERS. By H.
P. Few. Illustrated, hard covers, size 434" x
714", 95 pages. Published by D. Van Nos-
trand Co., New York City.

Determinants on t_hﬁir face represent a very
interesting and curiohts mathematical process;

SEND
WILD CAT

NO MONEY

Regular Swing-Out, Hand-
ejecting, Left-Hand Wheeler
Revolver

32.20 or 38 Cal.

6 Shot -
A powerful six shot gun; .50

made speclally for Rangers,

mountaineers and men working in unprotected places, requir-
Ing a safe and efficient weapon. Quick as a flash, with great
penetrating power and true marksmanship. Carry this gun
with you, and you will feel fully protected. Made of best
blue steel, rified barrel. Hammer with safety. Fires regu-
lar, short and fong 32.20 or 38 caliber ammunition. $14.25.

20 Shot Automatic Pistol

20 Shot—32 Cal.

The biggest bargain ever offered.
Built of best blue stcel, check-
ered grip, safcty. Every one
Lrand new and Inspected. Shoots
all standard .39 cal. cartridges. ®
10 shot. with extra mawgazine,
\ making 20 quick, hard and stralght shots.
Buy several while they last, at our unheardof
price, ¥8.50 (regular 5
cal. 7 shot, $7.80.
Send No Money Pay on arrival, our bargain price, plus few
cents postage, Satisfactlon guaranteed or money back. Order
today. NOW.

THE PRICE CUTTING CO., Dept.725, 55 B’way, N.Y.

MASTER y
FAECTRICITY.
AT HOME

A jruptical man will lead you to success. Write
only if you are in earnest. Our FREE Book
plainly tells how Burgess Home Training enables
men and boys to get good jobs and hold them.
Shows world-wide opportunities in electricity.
Tells how fellows like you have stuck and studied
until now they are on top. Write for your copy
'ODAY. Romance of real success on every page-

Practical Course Easily Applied

No frills or feathers; no mystery: no bunk. Just
honest, helpful instruction, which any one can under-
stand and follow. For the man high in the profession
as well as for the beginner, All branches of electricity
covered: Hydro-Electricity, Alternating Current,
Motors, Power-Plant Practice, Slide Rule (30 addi-
tional lessons), Automotive Electricity, Electrical
Drafting, Etc. We help you to a position during
and after instructior

Endorsed by Leading Engineers
For Instance: Twelvy electrical Engineers of Blg
Public Utility Corporation critlcally examined our
course—approved it thoroughly.

Result: Fifty-five youngz men in that plant be-
came students. The course for you if you mean
business. _ Write for fully Hlustrated book TODAY

New Radio Course Now Ready

\d\ BURGESS ELECTRICAL SCHOOL
G‘ YORKE BURGESS, Superintendent
\A \ Dept. I}, 745 E. 42nd St, CHICAGO

“ Canadlan Branch: 201 B. Crawford Street, 10RONTO

BLANK CARTRIDGE PISTOL
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$85). DPocket slze, .25

Revalver
Catalog
Well made and ef Free
factive; modelled on
latest type of Revlolver_:

er revolvers, .
Better make and superior quafity for
lapk Cartridges .22 €al.. shipped express 5Qc per 100.

JOHNSON SMITH & CO., Dent. 13, Raslne, Wis,

Build It Better—Quicker—Easier

with a
JUNIOR
BENCH

SAW

Does your ripping,
mitering, grooving,
rabbeting, tenoning,
sanding, grinding and many other op-
crations with surprlsing ease and accuracy. Top 107x13".
Saws 1%"” stock. Dadoes 5”x5”. Machine built en-
titely of metal. Driven by % or 1/3 h.p. motor. Port-
able. Attaches to any lght socket. Extremely accurate
Descriptive circular tells many things of
interest to workers in wood and soft metals

W. & J. BOICE, Dept.S.1.11, Toledo, Ohio
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their evaluation as applied to the solving of simul.
taneous equasions, is exceedingly interesting, and
here we have them applied to electrical problems.
They are supposed to be a short road to answers
and we find them applied to such problems as
the finding of the resistance of a net, and applied
to Maxwell’s classic rule for net works, which
in its simplicity, and power of solving most dif-
ficult problems of net-works, is an exceptionally
interesting method of real numerical solutions.
We are glad to say that the ninety-five pages of
this little book, which may be said to be unusually
full for its size, are indexed.

HOW TO MAKE LOW-PRESSURE
TRANSFORMERS. By Prof. F. E. Aus;
tin. Fully illustrated, hayd covers, size 415"
x 7Y4", 22 pages. Published by Professor
Austin, Hanover, N. H.

This book is printed in green ink, and for that
reason presents a rather peculiar appearance. It
is very short but quite to the point, witn numer-
ous illustrations, considering its very limited
size, and certainly quite businesslike in its aspect.
The colored ink presumably is used to spare the
reader’s eyes, although it is an open question
whether it does so. We are sure our readers will
appreciate it.

GRAVITATION VERSUS RELA-
TIVITY. By Charles Lane Poor. Illus-
trated, hard covers 515" x 814", 277 pages.
Published by G. P. Putnam’s Sons, New

York City.

Professor Poor, the very distinguished Professor
of Celestial Mechanics in Columbia University,
has in this book presented a most interesting
treatise on astronomy. In thus defining it. the
reviewer feels he is not going a step too far, for
it includes any quantity of detail as to the prac-
tical work of astronomers, the limits of accuracy
of their determinations, and so much general
information on the subject of observatory work,
that it is a most interesting book even from
that standpoint alone. When we hear so much
of the Michelson-Morley experiments, 1t 1S very
interesting to find presented here photos of the in-
terferometers as used to test ether drift. The
frontispiece shows the site on Mount Wilson where
the interferometer house is situated and here at
an elevation of 6,000 feet indications of ether
drift were actually obtained, which goes to in-
validate the Einstein theory. The book is writ-
ten specifically to combat Einstein _a_nd_Professor
Poor gives a wonderfully good description of the
experimental and observational basis of the Ein-
ctein theory. The illustrations are quite to the
point. For those of us who cannot quite swallow
everything in the Einstein theory, who find it
hard to believe that according to the Lorentz-
Fitzgerald contraction theory, a Pullman car is
shorter when in motion than when standing still,
it is refreshing to find it contested by so high
an authoritv. The diagrams in the book are
especially illuminating, and a very interesting
reproduction of the photograph of the 1921 inter-
ferometer is especially to be noted. The book will
repay not only one but several careful perusals.
Tt has an excellent index and is very well _made
ap. Professor Poor makes a very usual mistake
in taking the Pythagorean proposition of the
square of the hypotheneuse as being the Pons
Asinorum. The Century Dictionary notes this
as a mistake frequently made.

THE GLANDS REGULATING PER-
SONALITY. By Louis Berman, M.D.
Hard covers. size 854"x57%", 300 pages. Pub-
fished by The Macmillan Company, New

Yorlk City.

Dr. Berman’s book, GLANDS REGULA_TING
PERSONALITY, is certainly a triumph in the
field of humanizing technical discoveries regarding
the human body. The author leads one by easy
stages into a comprehensive knowledge of the deep
influence our glands of internal secretion exert
over our every action.

According to Dr. Berman, there are at present
known to be eight major glands in the human
body, which divide among themselves absolute con-
trol of not only the growth and development of
the body, but also of the activities in which the
body will most naturally find its greatest energy

expression. )

They are, then, the Thyroid (Gland of energy
production), the Pituitary (Gland of energy con-
sumption and utilization—continued _effort). the
Adrenals (Gland of combat), the Pineal (Gland
of brain and sex development), the Thymus (Gland
of childhood), the Interstitial (Glands of secondary
gex traits), the Parathyroids (Controllers of lime
metabolism), and the Pancreas (Controller of
sugar metabolism). The relative strength and
wezakness of these glands provide the pattern upon
which individual human personality is built.

In fact, Dr. Berman calls the Glands of Internal
Secretion the “Interlocking Directorate’” of our
daily affairs. To quote .

“Behind the body, and behind the mind is this
board of governors. Indeed., from the administra-
tive and legislative points of view, the body-mind
may be said to be governed by the House of
Glands. Tt is the invisible committee behind the
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No Matter What Your Vocation

Whether Professional Man
Business Man or Daily Worker

A Thorough Training In

ICHEMISTRY

Will Helr You To Get Ahead

tryl Every line of business, every branch

of industry depends upon Chemistry in
some form. You may not realize it, but your
own proficiency in whatever work you are doing
would be increased by a knowledge of Chem-
istry. In many lines such knowledge is abso-
lutely essential. In others it is a guarantee of
promotion and more money.

The keen competition that exists in every
commercial activity today requires that a man
know all there is to know about his vocation.
If you have something to sell—no matter what—
Chemistry enters into its make-up. The sales-
man who knows the chemical composition of his
article can talk about it more intelligently than
the one who lacks this information, and his
sales are proportionately larger. In the build-
ing trades Chemistry is of prime importance.
The mason, electrician or painter who knows
something about Chemistry can do better work
and command more money than the one who
does not. Through Chemistry a shop-keeper
learns how to attract the most trade, and even
in eclerical positions one can capitalize his
chemical skill.

Chemistry should be as much a part of your
mental equipment as the ability to calculate or
to write correct English. The world is paying
a thousandfold more for ideas than for actual
labor. The big rewards go to the man who can
show how to turn out a little better product at
a little lower cost. And Chemistry will give
you the ideas that will save money for your-
self or your firm in the very fundamentals of
vour husiness. There is nothing remarkahle
about this; it is going on every day. If you
have not heard of it before, it is because the
general public has been slow to recognize the
tremendous value of chemical training. People
have been content to leave Chemistry in the
hands of a few trained chemists who could not
possibly develop the subject to anywhere near
its greatest extent.

Now we are on the eve of a great awakening. Qur
heritage from the World War has béen an intense devel-
opment of the chemical industries in the United States
and a tremendous interest in all the applications of
Chemistry. People are taking up the subject merely
for the good it will do them in their own line of busi-
ness.

It Is no longer necessary to enter college in order
to learn this fascinating science. Our Home Study
Course trains you just as thoroughly, and with the same
assurance of success, as those who took the longer way.
And our methods are so simple that we ean teach you
no matter how 1lttle previous education you may have
had. Many of our graduates now hold responstble posi-
tlons or have materially increased their incomes from
private enterprises as a result of taking our course.
Hundreds of letters from students testifying to the
benefits they have derived from our training are here
for vour inspection.

Remember that you do not need to study Chemistry
with the idea of actually practicing as a chemist, al-
though a great many of our students are taking our
course with this object in view. If you want to know
more about what Chemistry will do for you, if you want
to know what our home study course offers, sizn and
mat] the ecoupon today for FREE BOOK ‘‘Opportunities
for Chemists.'”
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any individual help you may require. He will parson-
ally go over your papers, correct them, point out your
faults, teaching you in a practical and interesting way.
No spectal education required other than the ability
tol r?add and ]“’rite Enx:l’}sgn. One student has ehar-
acterized our lessons as ‘‘The course that take -
tery ont of Chemistry.’* b

Read What One of Our Recent
Graduates Reports

I thought I would let you know of my success. 1
finished your course about two months age and new have
a fine position as chemist at the DuPont Dye Works.
I am getting along finc with my work and like it very
much. It was through your course alone that I hava
been so successful. It is wonderful and I hope you have
great soecess with it.

{Name and Address on request).
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our course. Our plan of monthly payments places a
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‘hrone. Upon the throne is what? Man, the most
baffling of complexities. Man who is not a mind,
but owns a mind—Man who is not a body, but pos-
sesses a body, just as he might have a motor car,
a fortune or a calamity. Back of all his daily ac-
tivities, behind the life of body-mind is the myste-
rious unique individuality, the Ego, the Psyche or
the Soul. Lately a competitor with these ancient
and honorable terms has come upon the scene as
the Subconscious. In that darkened No Man’s
Land is determined a man’s destiny. The endo-
crine association stands out as at least the most
important physical detriment of the states and
processes of the subconscious.”

PRACTICAL RADIO. By Henry Smith
Williams. Stiff covers, size 5” x 7%4”. Pub-
lished by Funk & Wagnalls Company, New
York, N. Y.

The book is an excellent treatise on radio from
the amateur’s standpoint, and beginning with the
very simplest installation of receiving apparatus;
antennae and grounds, the author leads the reader
up to the more complicated sets, employing many
stages of amplification. The action of the various
instruments in a radio receiving outfit is very
clearly shown, and the functioning of both crystal
and audion detectors is made very plain by means
of diagrams.

Aside from showing how to hook up, various
types of radio sets, the author enters into the con-
struction of several of them, giving the electrical
characteristics and all other necessary data.

The book is up-to-date in every way and fully
illustrated. A complete table of contents and
cross index aid materially in locating any particu-
lar item desired.

IM KAMPF UM DEN GIPFEL DER
ERDE. By Walther Flaig. Hard covers,
size 734" x 5%4", 76 pages. Profusely il-
lustrated. Published by Kosmos, Stutt-
gart, Germany.

We have often had occasion to comment on
the very attractive little series of books published
by the German scientific journal “Kosmos.” 1In
the present one it treats of the Himalaya Moun-
tains, and puts the question as to whether Mt.
Everest or Tschmo-Mungma is the higher, or is
to be called the apex of the earth. It describes
the attempt to reach the summit, and with numer-
ous very picturesque little cuts, makes most in-
teresting reading, Many animals are shown and
a number of the illustrations are devoted to fea-
tures on the life of the country, and the cos
tumes of the inhabitants, while the representa-
tions of the approach to the summit are quite
impressive. The book is certainly to be warmly
commended to our readers. The portraits of the
explorers, General Bruce, Dr. Mallory and Lieu-
tenant Finch, show very determined looking faces.
The book gives credit to General Bruce as be-
ing the leading authority on the practical attack
on the Himalayas. The highest credit is given
to the English climbers, and a picturesque de-
scription of their hardships on the mountains
included,

X-RAYS. By G. W. C. Kaye, O.B.E. Hard
covers, size 515" x 834", 319 pages. Fully
illustrated.  Published by Longmans,
Green & Co.,, New York City.

This very excellent work is specially to be
commended for its very first page and its last
pages. The first page gives in tabular form the
data, nature, and properties of the various kinds
of rays, based on electrical considerations and
taking them as carriers of positive or negative
electricity in some cases, such as cathode and
Ieonard rays, and in other cases as electrically
neutral, such as Hertzian rays, visible light rays
and X-rays; the one table contains an aston:
ishing array of data. The last pages which we
commend so highly, are an eighteen-page index.
We have no room here to review the book at all
adequately. It takes up the X.ray largely from
the practical standpoint, its production and uses,
different kinds of X-ray tubes, precautions to be
used by the operator, radiography in detail with
many wonderfu! examples of radiographs. The
book is so concise, and so well arranged, that
nothing short of a perusal will do it the slightest
adequate justice, and we unhesitatingly recom-
mend it to our readers. The tables are of great
interest and are admirably selected as are the
other appendices, in which various other sub-
jects are covered, besides the data contained in
the table.

METALS AND THEIR ALLOYS. By
Charles Vickers. Hard covers, size 6” by
914", 767 pages. Many illustrations. Pub-
lished by Henry Carey Baird & Co, Inc,
New York City.

The old name of Henry Carey Baird holds an
honored position among scientific book publishers,
For many years he was identified with Phila-
delphia, but now the publishing house has moved
to New York and is devoted as always to the rather
serious line of technical books. The writer well

NEW-TREAD TIRES
ATV4IIqF ONTHE DOLLAR

\Send No Money!

/,

y /"\ Here is a real opportunity to cut your
season’s tire bill notwithstanding ad-
vances in prices. For a limited period
{ only we offer our famous New-Tread
Tires—as lllustrated—at less than 2.
Made of MEW LIVE RUBBER and built
on the best carcases moaney can buy.

Special Sale Prices

Size Tire Tube| Size Tire Tube
28x3 $4.95 $1.25 | 36x4 $8.65 $2.35
30x3 4.95 1.35| 32x4%4 8.85 2.40
80x3% 5.85 1.40 | 33x4}4 9.00 2.45
32x3} 6.50 1,50 | 34x4}4 9.15 2.50
7.00 1.60 | 36xd}5 9.25 2.60
7.50 1.85 | 36x4% 9.45 2.70
7.85 2.15|35x6 9.76 2.80
8.10 2.25 |37x6 9.85 2.90

an
UR EXPENSE.

ht
R CENT DISCOUNT when
>~cash accompanies order. DEALER AGENTS
WANTED IN EVERY LOCALITY.

STANDARD TIRE & RUBBER CO.
3280 S. Morgan St., Chicago, lllinole

=¥ -
r. Mucal lntruments *

Not toys—but high-grade practical instruments for
Symphony or Jazz orchestrus. Greatfor solo work at
Club, Lodge or Legion gatherings or heme entertain-
ments. Anyone can play with a few simple lessons,
furnished with each instrument.
Musical Pitch Fork Glassaphone Jaz2-O-Nette
Mando-Zi Harp Musical Saw - Hohner Sax

% Try any of these instruments for 15 days.
Free Trial If not satisfied, if you ca;r"t iearn to :{:y
it rmlcklgan:;l ?aslly return at our expense. Remarkably low

prices. im® Payments. Send today for new, tlus-
trated catalog describing complete line.
® MUSSEHL & WESTPHAL
Ft. Atkirson, Wis.

- men with trainlng are In de-
Electrlca mand. For more than a quar-

ter of a century this school has
been training men of ambltion and llmited time for the
electrical industries. Condensed course in Electrical

Engineering enables grad-

uates to se-

cure good
positions and promotions. Theoretical and Practical Elec-
tricity. Mathematics. Steamand Gas Engines and Mechan-
fcal Drawing. Students construct dynamos. install wiring
and test electrical machinery. Course with diploma

ol In One Year

Over 3000 men trained. Thoroughly
equipped fireproof dormitories, dining
hail, laboratories, shops.

Free catalog. 31st year begins Sept. 26, 1023
BLISS ELECTRICAL SCHOOL
108 TAKOMA AVE., WASHINGTON, D. C.

436 S. Water Street

You've heard your

nelghbor praise the Path~

= finder, the wonderful weekly
news aud story magazine with over

o=t half a million subscribers. Unbiased digest
of national and world affairs. Chock full of just the kind of read-
ing you want. Fun, fashions. question box, books, health—
entertainment and instructlon for all. Exciting serial and short
stories. Send 15¢ (coin or stamps) today for this big $1 paper 13
weeks. Money back If not satisfied,v» Sample copies free.
PATHFINDER, 555 Langdon Sta., Washington, D. C.

SEVEN

SHOTS

25Cal. AUTOMAT,

$500

POSTPAID

No. 635 (as llustrated). \
Blued steel; small, com-
pact. Wonderful bargain.

, Automatics
$6.25, $9, $9.50; ‘‘Express,”” 32 ecal.,
$11.50; Double Action Pistols, 22, 32,
32-20, 38 cal., $6 to $18.75. Every ar-
ticle guaranteed new and perfect. Sat- %
isfaction or mwoney back. Send §1.
Pay postman balance due.

Write for folder—Shotguns, Rifles, Knives, Holsters eto.
PACIFIC IMPORT CO., A-4 Hanover Sq., New York




Science and Invention for November, 1923

remembers how Mr. Baird himself once told him
that he and one of his assistants were the best
oi all index makers, and the index to this book
certainly looks like one of the old Baird indexes,
and really would seem to do justice to the exhaus-
tive text. Now turning back we find in the text
a great number of alloys treated, entirely up to
date. Such subjects as electric furnaces, which are
the great development in modern metallurgy,
may supply an example of what is spoken of.
Numerous illustrations are given. The division
of the book takes up one metal after another,
one alloy after another, and gives all their prop-
erties, the manner of making the different alloys
and their qualities. It is more than a hook
brought up to date, although it is based on the
third edition of Brandt’s well-known book ‘‘Metal-
lic Alloys.” We note that such things as alumi-
num_alloys for cooking vessels, for crank cases,
for Zeppelin and airplane construction, for pis-
ton alloys are included under the one heading of
“Aluminum,” and in the same chapter, numerous
other aluminum alloys are given. Monel metal is
treated, white brass is given under the section
entitled, “Manganese Bronze and White Brass,”
and there is an entire chapter on amalgam and
other mercury alloys, and another on die cast-
ing. It will be seen how extensive is the scope
of the book. The analysis of Babbitt metals has
an entire chapter devoted to it, and the last chap-
ter gives foundry data, even to such details as
first aid in the foundry and treatment of bruises,
sprains, burns and gassing.

INDUCTION COILS IN THEORY AND
PRACTICE. By Prof. F. E. Austin,
E.E. Hard covers, size 515” x 81", 64
pages. [Illustrated profusely. Published
by Professor F. E. Austin, Hanover, N. H.

This is a very brief treatise on its titular subject,
all arranged in numbered paragraphs, and taking
the shape of practical details of construction and
calculations for construction of coils. In spite of
its briefness, it is really quite interesting; a sec-
tion devoted to interrupters, although but a few
pages, is very good reading. The mathematical
theory is treated of to a certain extent; con-
structional features, data of copper magnet wire,
and various examples of the construction of coils
for different purposes, is given.

DAS SCHOOPSCHE METALLSPRITZ-
VERFAHREN SEINE ENTWICK-
LUNG UND ANWENDUNG.— By
Hanns Gunther and M. U. Schoop.
Fully illustrated, 263 pages, size 534" by
834”. Published by Franck’sche Ver-
lagshandlung, Stuttgart, Germany.

Although this book does not seem very large,
yet when it is found to contain two hundred and
sixty-three pages of close printing, it will be real-
ized that it is actually a full treatise on its title
subject, and the title subject is the deposition of
metals by spraying. It is a version of the air
brush in which melted metal is substituted for
the pigment. Very remarkable results are achieved
by this process, and many illustrations throughout
the book elucidate the matter very thoroughly.
We are not prepared to give it an adequate review
as the space at our disposal is insufficient, but it
is enough to say that it has technical illustrations
of the apparatus, as well as of examples of the
products, and of the accessories used in carrying
out the process. Just as in the case of the air
brush, there is involved a certain contamination
of the air of the workshop, and this point is not
overlooked in the book, one of the illustrations
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with electrical problams. He

showing a cabinet for carrying off the fumes. The
metal spray is produced by melting wire at the
apex of the hlow pipe, and in a very clear illustra-
tion on page 117 two such wires fed at right angles
into the flame are shown. Many other illustrations
give different ways of effecting the result, some
showing the use of the electric arc for producing

to the top—from apprentice lineman to
electrical engineer for one of the great
electrical manufacturing companies. Now
he heads his own consulting company, and .
his name is known in every corner of the

and the whole subject. Croft will teach
you. He will take you in quick, easy steps
from the simplest principles to the com-
plete and economical operation of a great

central station. The Croft-trained man 2
electrical world.

the melted metal, which, dropping down into the
tip of the blast, is atomized and deposited as
desired. The familiar liquid-gas tanks appear in
some of the illustrations, bringing the air brush
vividly before us, and the pistols, as the Germans
term the blowpipes, are also well illustrated.

THE QUANTUM THEORY.—By Fritz

Reiche. Translated by H. S. Hatfield,
B.S., and Henry L. Brose, M.A. Illus-
trated, 183 pages, size 5” x 714”. Pub-

lished by E. P. Dutton & Co., New York
City.

We should certainly be very slow to attempt
to review a work on so abstract a subject. The
book in brief is devoted to the exposition of the
Quantum theory and allied theories. It is hardly
too much to say that the work consists of a mass
of mathematics with elaborate explanations accom-
panying the formulas. The introduction says that
the Quantum theory is yet comparatively young,
and first saw light in 1900, and the writer depicts
the Quantum theory as being absolutely revolu-
tionary. The translation reads very smoothly and
it is not too much to say that it is so well done
that one would hardly suspect it of being a2 trans-
lation from the very definite German language.

wins because he knows the “why” and the
“how” of modern electrical practice.
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Radio Wrinkles

Edited by A. P. PECK, A. M. 1. R, E,

° CONTINUATION OF RADIO
DEPARTMENT
E

Under this heading we are going to pub-
lish items of interest to everyone who
likes to build radio instruments. In order
to continue this department it is necessary
r our readers to tell us about their latest
experiments. So write us a short descrip-
tion of some time- or money-saving kink
= you have discovered and send it to us along
with a few sketches. Our regular prizes =
= will be paid for this material. Be brief and
try to put everything in the drawing. -
Don’t be too elaborate. Address “RADIO
WRINKLES” editor, care of Science and
Invention.
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A vernier rheostat with professional appearance
may be made from a bakelite knob and dial as
shown above. The rheostat is actuated from the
front of the panel by turning the edge of the
dial. Use in series with a standard rheostat.

—Merrill Bolyard.

Spider web rotor

Al il

A simple method of winding and mounting a spider-
web coil rotor in a variocoupler is illustrated
above. Both bearings are located on one side of
the stator., For standard work, 40 to 60 turns

of wire should be wound on the rotor.
—Verl A. La Vanway.

5 O0bhm
Rheostot
N

wouna with
rheostart wire (28 0hms)

By winding several turns of resistance wire on a
fibre strip, a handy addition to a standard five-
ohm rheostat may be made. It can be made an
integral part of the instrument by fastening one
end to the binding post as illustrated above and
making the connections as shown. This is useful
with the new low-voltage tubes—Fred Stroberg.

Learn the
Automobile UB

Busmex}/ 0
pair work on
thirteenmillion
cars! Engines, o
_electrical systems, batteries, -
tires, etc. There are not neariy .
enough trained men to do this work, Grad-
uates of this School (all over the world) are
successful, making money in this business, either
in good jobs or shops of their own. Age, edu-
cation, or experience make no difference. You
can be successful too, if you will get M. S. A. S,
practical training now.

UNLIMITED OPPORTUNITIEC
FOR TRAINED MEN

Study autos, trucks, engines, auto electricity,
tractors. Learn on best equipment, all in good
condition, up-to-date; expert instructors to teach
you, a thorough complete course that slights
nothing. Plenty of time in every department to
learn it right.

COME TO DETROIT
THE AUTO CENTER

Here you have wonderful advantages. Visit the
great plants, Ford, Cadillac, Packard, Lincoln,
Dodge, Hupp, Hudson, Studebaker, many others,
These great companies also endorse this school
because they know our course trains you right,
Get factory endorsed training at Detroit,
the Auto Center. Be Successful!?

Write today for 100-page catalog describing
school, Detroit, opportunities. Address

EarnBig Mone)'ﬂ a

A. G. Zeller, President. Write today.

MICHIGAN STATE AUTOMOBILE SCHOOL
671 Auto Building

Can Dance N0

Detroit, Michigan

Learn In ONE HOUR at Home

There’s now no need of being a wall- P
flower. Inone hour—at home—by mail
—I can make you an_easy, confident
dancer—popular in any ballroom. \

NEW EASY
METHOD

No Partner Needed—No Embarrassment

Over 60,000 men and women have be-
come %pular dancers of Fox Trot, One
Step, Waltz and all the latest np-to—the-
minute society dance steps thl-ouggm new
Foto-tell and Fono-tell Method set to
music. Amazmgly easy —fascinating. No
other course like it. I teach you perfect
time and rhythm — the secret of good
dancing. Your success Guaranteed.

SENT FRE ON TRIAL

; —No Deposit
Convince yourscif at my expense how amazingly
easy it is to learn modern dancing with my new
nethod. For a shert time only I'll send the first ¥
six lessons of my course {in 1phajn wrapper), in-
cluding 10-inch dance instruction record, fre@
and prepaid for five daya hisfl.l': See, test and
8 8 od in your own
ome. Then, if not delighted at ourysuccess.
simply return record and lessons wﬂhin five days
:{,‘ﬂ, ‘y‘?:‘xl 1] olwx:fme nothing. P}Nrim quick before
sual offer expires. i
TR I lease mention make

WILLIAM CHANDLER PEAK, M. B.
udio 251

Studio
4601-4611 Broadway

Chicago, I,

FREE "==.RECORD
Learn to Play -4

Violin, Mandolln and Banjo-Mandolinquickly. *

o embarrassment. You learn to play or pay
nothing. Play for money In two months,

Beautiful Instrument FREE
No charge for Instrument to one pupil in each
Jocality. Few cents a week pays for lessons.
Write for First Record—Sent without cost on
1 weeks’ approval with complete details of
Personal Instruction Record Course.

SCHNEIDER SCHOOL OF MUSIC
Dept. G11,238 Vermont Street, Blue !sland 1. (A subury ol Chicage)

Ukulele Fgeee?

Genuine Koa Wood e
wosx  fnish Hawaiian Ukulele. Sweet ringing
o Given free with Short-Cut

AT ORE COUREEN

ip ¢ : S touel'.Tkulele Tnstruction Course.
9}1{5 Ad & A _ Teaches yon to play im
b A

Learnto Play by Dop y

our am-
In One Homr! ::ingnew
copyright course, No months
of practice—just one hour.

Send No Money 8

and FRE ulele outfit, On
:‘t"lr‘igg‘li(rise%osit with postman only $2.98 plus
=& few pennies postage. We guarantee com-
plete satisfaction or money refunded. Seludnovv. £
EERRY & CO. 75 W.Van Buren, Deat, {256 Chicago, HL
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Bakelite bose
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In trying out a new circuit, an extra socket is
very often desired and one may not be on hand at
the time. When this happens, you can make an
efficient socket from a scrap of bakelite and a
few strips of brass or even a piece of an old tin
can. The constructional details are shown above.

—Loran Black.

2 7 y
Movable colfs+~

Three spider web coils may be readily mounted on
the back of a panel and controlled from the front
by using the method of mounting illustrated. The
coils are fastened to three bakelite strips which
are in turn bolted to shafts which extend through
the panel and are turned by handles. One coil
is stationary while the other two may be moved.

—John D. Davis.
Wall — 227 Yo mfe/mz
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Very often an amateur desires to control his light-
ning switch from within the house. By installing
a switch as shown above this car very readily be
accomplished. A fairly stiff length of strap iron
must be used in order to make the working of
the switch positive. —Harlow Rouse.
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MEN OF ACTION

Are Wanted for 12 Months’ Intensive
Practical Electrical Training

Takes you out of the class of the common laborer of which there is always an
over plentiful supply at cheap rates of pay.

Makes you a GRADUATED ELECTRICIAN, ELECTROTECH-
NICIAN, or COMMERCIAL ELECTRICAL ENGINEER in 12 short
months. Puts you in line for a job where big manufacturers are actually plead-
ing for trained men and glad to pay BIG SALARIES ranging from $2000 to
$10,000 a year.

Not a dream—A DEAD SURE FACT!

For 18 years we have trained men for the electrical profession, and OUR
GRADUATES HAVE SUCCEEDED IN ALL PARTS OF THE
WORLD. Our 12 months’ intensive training is the boiled down essence of
what WE KNOW fits men for big paying positions. It is work you’ll love.
NO LIMIT to advancement.

Practical engineers teach you. They know WHAT to teach and HOW to
teach it, so you can earn money with it. Hundreds of thousands of dollars
worth of actual commercial electrical machinery to work on in this school.

OUR GRADUATES SUCCEED! They are always in demand at good

salaries. “School of Engineering Grads are Men of Action.”

No matter what your education. Fill out and mail the coupon TODAY.
Get our 72-page book FREE. Learn how thousands of others have gone up
to big pay in short time. Learn how you can do it. New term opens very

soon. Part time employment for students who need it.
“------.-----------------._'
1 [ ]
o SCHOOL OF ENGINEERING,
SCHG)J; &i,yﬁ!‘NeEERING § SI-1123, 415-417 Marshall St., Milwaukee, Wis. §
1 Please send me your 72-page book for ‘““Men 1
SI-1123 i of Action”, telling me how to get into a big #
1 paying electrical position in 12 months. :«
[ ]
415-417 Marshall Street, EName .
. 2 . [ ]
Mllwaukee, g Address . i
q 0 BIGITY! ¢ ich-: 0w 20 17 w12 # ™0k B (STALEEDT .. - - :
Wisconsin. 1 , ‘
IAloe ae i bhe Education. .....coovevennse cee g
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Study and Experiment

ULTRALENS | $¢ 00

MICROSCOPE.

The ULTRALENS MICROSCOPE is a practical in-
strument made possible by the recent development of a
new system of lens construction. Powers from 125 to
325 diameters (15,625 to 100,625 times surface area) are
available. Microscope is a marvel of simplicity, perfec-
tion and compactness, giving enormous magnification
an clear definition. Quantity production brings price
within the reach of all.

The MS-11 type of ULTRALENS MICROSCOPE
is a complete outfit as it includes everything necessary
to conduct numerous experiments. A 225 diameter ob-
jective is standard equipment. Extra ULTRALENS
objectives of either 125 or 325 diameters can be fur-
nished for $1.00 each. Objectives are only sold to
owners of ULTRALENS microscopes.

This type is well finished throughout. Stage, knob,
and mirror casing are of black moulded bakelite. Brass
work finished in gold lacquer. Die-cast enameled horse-shoe base. Micrometer screw
focusing arrangement. Objectives are interchangeable and plug in top of pillar. Outfit
furnished in brown moulded bakelite case which is provided with places for holding
slides and extra objectives.

By means of a special attachment microscope can be securely clamped to outside of
case thus making it serve as a sub-base.

A HIGH POWERED MICROSCOPE AT ONE.TWELTH USUAL COST

Common Objects As Seen Through An Ultralens Microscope

TYPE MS-II

FLYS FOOT HRIR FROM BEE RAZOR BLADE EDGE

An ULTRALENS MICROSCOPE will be shipped prepaid to any part of the United
States and Canada on receipt of $5.00 Foreign countries $6.00.

EXTREMELY INTERESTING CATALOG IS FREE ON REQUEST
DEALERS, JOBBERS, AGENTS, and SALESMEN—Get Our Distributors Proposition.

SCIENTIFIC APPARATUS CORP., Milton, Pa., U. S. A.

Rectangular
WRIST
WATCH

Cash or Gredit <% Ar

Gold,engraved,
We Import Diamonds direct from European markets g 2
. and sell direct to you by mail. SEND FOR CATA- fooesteq B2t~
* LOG.Thereare over 2,000 illustrations of Diamond- teed ‘25 yesrs,
; eetJewelry, Watches, Wrist Watches, Pearls,Mesh 5 g Yer2%
Bags, Silverware, etc. — Christmas gifts by which gilt ‘dial, $32
3 you will always be remembered. lect 83 mapy N
presents as you wish and have all charged inone Terms $3.25
account. Sent prepaid for your Free Examination. Dowun, then
Catalog explains everything. Send for it today. $1.00 a Week §
Satistaction Guaranteed or Money Refunded until paid.

LOFTIS BROS. & CO. National Jewelers

Dept. F22 108 N. State St., Chicago, Ill.
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2\ 575 to $600
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Send For X Genuine
Christmas Diamonds
Catdlog  _ BRO S.8 CO. f3L8- GUARANTEED

Insure your copy reaching you each month. Subscribe to Science and Inven-
tion—$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
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fanel~o Hara Rubber
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A very efficient plug and jack may be made as
illustrated above, A large hole is drilled in the
panel, and the base fastened therein by shellac.

—Raymond Anderson.

Groove in'pane/
fillea with graphite |

1

I e ! (\

Panel
By scratching a deep groove in a semi-circular
form on the surface of a radio panel and filling

the groove with graphite from a soft pencil, a
grid leak is made. —Clifford Haltalin.

g

Pulley Insularor

Am‘ermd

Window weight

When an antenna is fastened to a slender pole, the
swaying of the support often breaks a wire. This
can be avoided by a window weight arranged as

shown. —Samuel H. Emmes.
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A good support for a loop aerial may be made
as shown. An open circuit jack is mounted in
a box base. The loop can be swung in any di-

rection without tangling connection wires.
—~Roumain Peters.
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By winding two small coils of spring brass wire
an}i connecting them to a standard telephone re-
ceiver plug as shown any number of sets of phones
may be connected to a single plug.—John Hetzel

Ordinary soldering lugs such as used in connecting
wire to binding posts in radio sets can be used in
other ways., Two methods of using these lugs
for soldering wire or bus bar connections are
shown above. —A. L. Porch.

A Joop antenna may be made so that it can be
readily folded for transportation by using three
hinges and a hook and eye as shown. The wire
should be wound on hooks as indicated so as to
be readily removable. —W., A. Waddell,

Arrestor __
under fest

i

Adj. spk. gap

Lightning arresters of the vacuum tube type may
be tested as shown above. If a small stringy
spark discharge is observed it is not satisfactory,
but if a peculiar characteristic glow is perceptible,
the arrester is in good condition. —John M. Avery

(Continued on page 708)
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Multiplying Man-power

To the man with pick and shovel the digging of
holes for telephone poles is a slow and arduous task.
Under favorable soil conditions three to five holes are
for him an average day’s work. Under adverse condi-
tions perhaps he can account for only one. When the
hole is dug, eight or ten men are required to raise the
pole with pikes.

But the hole-borer with derrick attached, operated
by only three men, can erect as many as eighty poles
in a day—releasing for other telephone work upwards
of forty men.

Hundreds of devices to quicken telephone construe-
tion, to increase its safety to the employee, and to effect
economies are being utilized in the Bell System. Experi-
ments are constantly being made to find the better and
shorter way to do a given job. Each tool invented for
the industry must be developed to perfection.

In the aggregate these devices to multiply man-power
mean an enormous yearly saving of time, labor and
money throughout the whole Bell System. Without them
telephone service would be rendered neither as promptly,
as efficiently nor as economically as it is to-day.

“BELL SYSTEM”

2J/AMERICAN TELEPHONE AND TELEGRAPH COMPANY
AND ASSOCIATED 'COMPANIES

One Policy, One System, Universal Service, and all directed toward Better Service

s L
3TART YOUR OWN MONEY-MAKING BUSINESS —————
You can make big profits charging batteries with HB Constant Potential 8-Hour System, | L

No 2xperience needed. You Can Clear $150 to $300 Every Month. HB outfit comes com-

plet=, ready to connect and operate. New Built-in Patented HB Voltage Regulating Wind- o @

ing Absodutely Eliminates Reversing, Saves current and labor; runs all night without at- N

tention. Charges 8, 12 or 24 volt batteries. Better, longer-lived charge than old 3-day

syst=m. Quick service builds trade, satisfles customers, makes big, steady profits for you. o FEE—Et—dg,
$20 MORTHLY PAYS FOR YOUR HB CHARGER, Small cash payment brings your

HB Constant Potential Charger. Easy Terms of Only $20 Monthly Quickly Pay Balance

from Your Profits. 30 Days’ Free Trial on Money-Back Guarantee Lets You Try HB = =
Outfit at Our Risk. Oversize HB construction Insures (-3 More Output Than Any Oth- 1 i
er @utfit of Similar Rating. Start now to make big battery charging profits. Write to. gi——"= | j‘
day for information. Ask about other HB money-makers—air compressors, buffers, il S|
motors, ste. All sold on easy payments. HOBART BROS CO. Box SlI, Troy, Ohio. =
»
1 D1 0 \ D10 (] el Pay Bala 0

Insure your copy reaching you each month., Subscribe to Science and Invention
—382.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
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P’MEB]‘]‘ MTOBNE'I

REGISTERED IN UNITED STATES PATENT OFFICE

« MEMBER OF THE BAR OF

SUPREME COURT OF UNITED STATES, COURT OF APPEALS DISTRICT OF COLUMBIA,
SUPREME COURT DISTRICT OF COLUMBIA., UNITED STATES COURT OF CLAIMS.
PRACTICE CONFINED TO PATENTS AND TRADE MARKS.
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» PROTECT YOUR IDEAS |

ANY NEW article, machine, design or improvement thereof, or any new combination of parts
or improvements in any known article which increases its efficiency or usefulness, may &e
patented, if it involves invention,

IF YOU HAVE ANY NEW IDEAS

which you feel are useful, practical and novel, take prompt action to protect your rights. If
you have invented any new machine, or new combination of parts of improvement, or any new
design or process, SEND DRAWING, MODEL OR DESCRIPTION of it for information as to
procedure to secure protection.

WRITE TODAY FOR BLANK FORM

‘““Record of Invention’’

USE THE COUPON attached, and immediately upon its receipt I shall send you this form to
be returned to me with drawing, description or model of your idea; pronmiptly upon receiving
your idea T shall write you fully as to procedure and costs.

NO CHARGE FOR THE ABOVE INFORMATION

All communications are held in strict confidence, My personal, careful and thorough attention
is given to each case. 1 offer you efficient, reliable and prompt service—based upon practical |5,
experience. IHHighest references. |N'

WRITE TODAY for free book “Hoaw to Obtain a Patent” This book will give you valuable
information, and it may save you much time and effort. Send for it, NOW.

My practice is devoted exclusiwely to United States and Foreign Patents and Trade Marks. ‘NN T'V
Write me freely, frankly and with full confidence; it is. very probable that I can help you. 1| i E
Write TODAY.

CLARENCE A. O’BRIEN, Registered Patent Attorney

!

i

304 Security Savings & Com’l Bank Bldg., Directly across street fram Patent Oce, ~ Washington, D. C, ‘
|

CLARENCE A. O'BRIEN, Patent Attorney, 304 Security Savings & Com’l Bank Bldg. | J
Directly across street from Patent Office, Washington, D, C. s

Please send me your free booklet “Hoaw to Obtain a Patent” and blank form
“Record of Invention” without any obligation on my part.

NAME o8 . odboagodd < 100 oo # BT B T D Ty . — - - Bolle reeesee oo / )

U
A eSS areim 1o e ol ol el sl 2 ool e Lol s N Do ehgaes o v BTl 3 T - « o o 55190000000
(IMPORTANT : WRITE OR PRINT NAME CLEARLY) :



Science and Invention for November, 1923

Edited by
Joseph TIi.

{GEND FOR

——==THI|S F0
Don’t Lose Your Rights

Before diselosing your invention to any-
one vend for blank form “Evidence of

Kraus

In this Department we publish such matter as is of interest to inventors and particularly to those who
are in doubt as to certain Patent Phases. Regular inquiries addressed to *‘Patent Advice’' cannot be answered
Such inquiries are published here for the benefit of all readers.
thought to be of importance, we make it a rule not to divulge all details, in order to protect the inventor

by mail free of charge.

as far as it is possible to do so.

Should advice be desired by mail a nominal charge of $1.00 is made for each question.
Ounly cne 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
Many letters are returned to us because either the mame of the inquirer or his

descriptions must be clear and explicit.

letter and envelope as well.
address is incorrectly given.

Conception” to be signed and witnessed.
A sample form together with printed in-
structions will show you just how to work
up your evidence and establish your rights
hefore filing application for patent. As
registered patent attorneys we represent
hundreds of inventors all over the U. S.
and Canada in the advancement of inven-
tions. Our schedule of fees will be found
reasonable. The form “Evidence of Con-

If the idea is

Sketches and

ception” sample, instructions relating to

COMBINATION TAP AND DRILL

(741) A. R. Mandon, Quray, Colo.,, asks for
our advice concerning a combination drill and
tap.

The combination drill and tap idea shown above
is very old. It has been found inefficient.

A. There is no need of attempting to obtain
a patent on the combination tap and drill, as many
of these have been upon the market and have
been discarded, because of their comparative in-

efficiency. . The device is not patentable, as we
know positively of its previous use.
GARMENTS
(742) John D. Colvin, Parsons, Penn., re-

quests our advice on under-garments made in
such a manner that a body belt causes a blousey
effect on the part of the upper section of the
garment, the intention being to prevent the rip-
ping of the underwear when they are saturated
with perspiration, as the looseness will not cause
such great friction on the skin, permitting the
garment to slide over the parts of the body in
movement.

A. We do not believe that you can possibly
obtain' a patent on the idea of which you wrote.
The suggestion is .extremely old, and is of no in-
trinsic value. We doubt if there are any shirl
manufacturers who would undertake the construc-
tion of such a shirt, We do not advise patent

procedure, — —
FLAT IRON SWITCH
HANDLETURNS N NICKEL CUP

B i «

Er—— /i

— /

SWITCH

The switch for flat irons shown Mere could not
pass the Fire Underwriters’ rules.

(743) Laurence Burns, Hoosick Falls, N. Y.,
asks for our advice regarding a switch in the
handle of a flat iron to control the current.

We do not believe that the switch you
have designed for flat irons, will pass the Un-
derwriter’s rule and regulations. Hence, we do
not advise applying for a patent.

ROYALTIES AND PATENT SALES

(744) H. R. Borchardt, Phoenix, Ariz., re-
quests our advice concerning maximum and min-
imum royalties and cash payments on inventions,
particularly with reference to two of his own
patents—an automobile headlight and an auto-
mobile signal.

A. There is no question of maximum royalties
and maximum cash payments on inventions. Some
inventions bring practically nothing. Royalties
on some are less than one quarter of 1 per cent,
and yet the  total amounts run_into millions.
In other inventions the royalties "may - bes
several hundred dollars on each' device, the in-

obtaining of patent and schedule of fees
Ask for them.,—a post

sent upon request.

ventor may be fortunate indeed if his bank-.roll card will do.

increases to the amount of $200.00 or $300.00 a
year. Ten per cent is a very good royalty, al-
though we krow of some individuals who receive

as high as 52 per cent,

On smaller devices, such as stoplights for auto-
mobiles, spark plugs, fountain pens, household 255 OURAY BLDG.
utility devices’ and such things which sell 1
extensively, the royalties can be considerably WASHINGTON, D. C.

smaller, one to five per cent being very fair, The “‘Orlginators of form Evidence of Conception”

proposition is to try to get as much as you pos:
sibly can, and if the concern absolutely refuses

to talk at your figure, ask them for their prop-
osition, and tell them that you will think it
over, and then try to place it with other indi-
viduals. If you can receive no better offer,
take the best one given., Cash payment, plus a
royalty, is quite the usual method of procedure.

We believe that for the headlight lenscs you
should receive $5,000 to $10,000 in cash, if of :
course, they are as good as you claim. On the i : Sl ey z

royalty basis, $1,000 with 20 per cent royalties —— . ——
would be a very fine proposition. Even a 5 per TO THE MAN WI
AN IDEA

cent royalty here could be considered fair, pro-
I offer a comprehensive, ex-

viding the concern will agree to manufacture
a definite number of the headlights. so that

perienced, efficient service for
his prompt, legal protection and

vour returns will not be less than $5,000 a year.
The auto signal should sell for much less, as it

the development of his proposi-
tion.

is a relatively poor proposition.

. Send sketch, or model and descrip-
tion, for advice as to cost, search
through prior United States patents,
etc. Preliminary advice gladly fur-
nished without charge.

My experience and familiarity with
various arts_ frequently enable me to
accurately advise clients as to prob-
able patentability before they go to
any expense.

Booklet of valuable information
and form for properly disclosing

§ your idea, free on request. Write
\ b today.

A\ RICHARD B. OWEN, Patent Lawyer
164 Owen Building, Washington, D. C.

/, , —:'j7Mountmg
: u 2276-8 Woolworth Bldg., New York City

Manufacturing cost of the tickless clock makes it .

TICKLESS CLOCK
(745) David Bone, Somerset, Pa., requests our
advice on a tickless clock enclosed in vacuous
sound-proof chamber.

Vacuum

~Walls ofNacuum
Chamber

—Glass Crystal
S

valueless for commercial purposes.

PATENT

' TRADE-MARKS

- COPYRIGHTS

Before disclosing an invention, the inventor should write
This should be
signed and witnessed and if returned to us together with model or sketch
and description of the invention we will give our opinion as to its

for our blank form, “RECORD OF INVENTION.”

patentable nature. Radio and Electrical cases a specialty.

Our illustrated Guide Book, “HOW TO OBTAIN A PATENT,”
sent Free on request.  Highest References Prompt Attention Reasonable Terms
FREE COUPON

VICTOR J. EVANS & CO., Patent Attorneys

Chicago Offices: Pittsburgh Officess Philadelpbia Offices: San Francisco Offices?
1114 Tacoma Bldg, 514 Empire Bldg, 714-715 Libertv Bldg. Hobart Bldg.
New York Offices: 1001 Woolworth Bldg.

MAIN OFFICES: 779 NINTH, WASHINGTON, D. C.
MaABLe o o0 0ot antnsss ettt Y

Address. . . ... cecrteesees et ossonanel
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Trial

FRE Lesson
DRAFTING

Mail the coupon and we will send you this Free
Trial Lesson which will show how well prepared
you are to master Drafting. No obligation on
your part, nothing to pay. While other schools
ask you to enroll and pay a fee at once, we send
you this lesson first. Before you pay a cent or
even decide about enrolling—test your ability and
learn about the Chicago Tech. Method of teaching
Drafting by mail.

Double Your Earnings

Big concerns everywhere are seeking expert Drafts-
men. Top notch salaries are paid to experts. This
1s your chance to step ahead just as R. L. Cory
did who reports 300% salary increase since train-
ing with Chicago Tech.; or as J. A. Da Costa did
who was doing manual labor and rose to an execu-

tive position.
Train by Mail

By the- Chicago Tech. Method you can become
an expert Draftsman by home study. Practical
men will give you the training that brings high-
est pay. No useless theories—you learn how to
handle actual problems. Direct personal instruc.

FREE tion. We furnish full size professional

Drawing Drawing Outfit (retail price $25) free or

Outfit credit you on fees if you already have
[¢]

Send the Coupon

Ask now for the Trial Lesson. Wa will send catalogs and
full information about the Chicago Tech. Method. No obli-
gation—no promise on your part. Send today.

CHICAGO TECHNICAL COLLEGE
1145 Chicago Tech. Bldg., Chicago, Ill.
Without cost or obligation on me please send instructive
matter about opportunities in line I have marked with “X'’.
DRAFTING. (The Big Salary Course). No experience
necessary. Free Lesson sent now.
BUILDING TRADE COURSE.
For men in the building lines.

Name .....coioivivrrvisesetiorsanae e sasesens aenes
AQATEES, oo osbihonsonaarslslsicsaiaie oo/ Eaxsisxsieie | o Xalesoiore it o T oo 308 .
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Play this Jazzy Sax
Without Practice Y

Any one can play this imported Jazzy @
Sax right away. No knowledge of
gmsic required, nolessons. Play by num.
ors instead of notes. All inatructions
and 15 songe free! Be popular at
partiea, dances, picnics, entertain
ments, Glistening polished brass all
over, except nickel mouthpiece. g
Looks just like
regular sax- %"

easy. I played
tunes after fifteen

Ay lighted.””
y No need to spend $85
when _you can own a
Jazzy Sax.

Send No
Money

Send just your name. When the Sax
arrives pay the postman only $6.98
f plus a few penntes postage. Play Jazz
right away. Guargnteed or money ree
unded. Don’t delay, act now |
FERRY & COMPANY, Dept, 1266
75 W. Van Buren Chicaga, llinois

rint Your Own

_ Cards.circulars,labels book, paper. Press §12.
-2 Larger 835 Job press $150, 8ave money. Print
% for others, biz profit. All easy, rules sent.
‘Write factory for presscatalog, TYPE,cards,
[SEETIP otc. THE PRESS CO., D-47, Morlden,Conn.
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A. The idea is poor. The possibility of making
a clock operate, enclosing the same in a vacuous
space or sound-proof chamber is not new, the va-
rious space would cause the cost of the clock to
mount so high that individuals would prefer the
more or less quiet tick, to the expense which such
a clock would incur.

We certainly would not advise applying for a
patent upon this idea, as the possibility of placing
the same upon the market is negligible.

SUBMARINE

(746) George Beyer, Minneapolis, Minn., states
that submarines are located by the sound of the
propellers as they beat the water. He, there-
fore, desires to substitute pumps for the pro-
pellers, draw the water in at the front end of
the submarine, and expel it forcibly from the
rear, in this way eliminating the sound.

/- A g . »
i /£ i 7 1
INLET PIPE PUMPS STORAGE BATTERIES OUTLETPIPE.

Erroneous idea as to noise of submarine makes the
idea shown above valueless.

A. Your noiseless propelling device for subma-
rines is of no value since the electric motors which
are used to drive the submarine below the surface,
create the hum, which is picked up by the
sub-sea microphones of destroyers. It is an im-
possibility to operate a Diesel engine below the
surface with any degree of safety, and one can-
not eliminate the hum of a motor as it revolves
driving the craft ahead or operating pumps. The
propellers of the submarine could be disconnected
from the motor driving mechanism entirely without
disturbing in any way the microphonic sound
as long as the motors are in operation.

MOTOR CAR

(747) Walter Bell, Detroit, Mich., takes ex-

ception to our “Motor_ Car of the Future” and
his own design of a futuristic motor

sends in
car,

Auto body designer fails to consider stream-line
effect in the above model hood and top.

A. We do not hold that the motor car of the
future will look anything like your automobile.
You have not taken streamline effects into
consideration, but merely protected the occupant
with a different style of hood. Speed is the
forthcoming thing, and that must be coupled with
aviation. The future method of transportation
will be via the air.

GAS VALVE, NEEDLE SHARPENER, ETC.

(748) Hyman Biegeleisen, New York City, re-
quests our opinion on a gas valve to regulate the
flow of gas; a phonograph needle sharpener; a
microphone reflex relay; and an X-ray tube for
converting sound vibrations into light waves.

A. Regarding the gas valve of which you spoke,
we would advise that quite a few patents on this
same subject have been taken out, some of them
dating back as far as 1898, which patents of
course, have since expired. There seems to be
very little hope for the gas jet I described some
time ago in the article to which you refer and
even this device was patented, if we recall cor-
rectly, about five or six years ago.

With regard to the phonograph needle sharp-
ener, we would suggest that an idea very similar
to yours was published about four years ago in
this journal. This device was already patented.
There were several other phonograph needle sharp-
eners also published, one of which had a revolving
oscillating wheel or grindstone with a soft iron
core which is used for polishing the needle.
We doubt if the phonographic turn table will
develop enough power to sharpen the needle, but
even if it did your device would have to
be more complicated than you show it. The

CANYOU

think of a simple, practical idea
that will fill one of the many re-
quests we have on file for new in-
ventions? It may mean a fortune for
you. Thousands of things are needed
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—“Inventions and Trade Marks,
Their Protection and Exploitation’
and learn more about making
money from ideas than you ever
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it is free.
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without charge, to get
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iione others possess.
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Advice Free.

Don’t delay—get the
book at once.

AMERICAN Published for the
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225 Patent Dept.,
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WASHINGTON D.C. -
—

Hand Books on Patents, Trade
Marks, etc., sent free. Our 77 years
of experience, efficient service, and
fair dealing assure fullest value and
protection to the applicant. The
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618 Woolworth Building, Mew York
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WATSON E. COLEMAN, Patent Lawyer
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PATENT LAWYER
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Handhook for Inventors, ‘‘Proteeting, Exploiting
and Selling Inventions,” sent upon request.
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Trade- Marks, Copyrights and Patent ULitigation
Write for advice and instructions how to proceed,
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Hand Book with fllustrations of 100 Mechanical Move-
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ALBERT E. DIETERICH
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60t OURAY BLDG WASHINGTON, D, C.
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PROTECT YOUR INVENTION !
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tion of inventlon for FREE OPINION.
New Booklet “PATENTS’’ sent FREE to every inven-
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AMBROSE T. BUCKLEY
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WORLD OF INVENTION

A Monthly Magazine
INSTRUCTIVE and ATTRACTIVE

THE MARKET PLACE—a depart-
ment of immense possibilities—aids the
sale of inventions and furnishes in-
formation of inventions needed—it is
here that the minds of the seller and
buyer meet.

Interesting contributions from scien-
tists, inventors and prominent writers.

ENGINEERING DEPARTMENT
is especially valuable to inventors.

Many other very desirable features.

Subscription $2.50 for one year

Adwvertising rates on request.

For full particulars address

World of Invention Company

Three Thirty-four Fifth Avenue
New York City, U.S. A.

ATENTS

If you have an invention and desire ta secure a
patent, send for our Free Guide Book, HOW TO
GET YOUR PATENT, Tells our Terms. Methods,
pto. Send model or sketch and description for our opinion
of its patentable mature.

RANDOLPH & CO.
Dept. 172 Washington! _D. (e

MODEL MAKING

\When you have made your Model Boiler,
you will naturally wish to mount it with the
best Steam Fittings obtainable. We can
supply accurately made miniature Steam
and Water Gauges, Steam Valves, Pumps,
_gte., also finished Engines and Boilers suit-

able for Model boats and statiomary pur-
poses. Speclal work to order. Large illus-
trated catalog 20c (refunded on first order).

BATHE MFG. CO..

Dept. 2, 5214 Woodland Ave., Phila. Pa.

L ATHES

Llst price $135.00 and up.
according to size. When
ready to buy, send for
Lathe Catalog and prices.

W. F. & John Barnes Co,
442 Ruby Street

ROCKFORD. ILLINO!S

-
Selenium Cells
ENTIRELY IMPROVED
Forcelain base, Platinised wire permanent action up to

2000 per second instantly, 3-year guarantee. We manu-
factured selenium cells since 1905. We also manufacture

a very small sensitive, quick actlng polar relay.
write for circular.
F. V. MADALER, Hampton Bays, L. 1., N. Y.

The Aniversity t Chicago

Courses in English, History, Chemistry, Business,
Mathematics, Education, Psychology, and 35 other
subjects command credit toward a Bachelor degree.
Begin any time. Address27 Ellis Hall, University of
Chicago, Chicago, I11.

needle would have to be turned as it is sharp-
ened, and a system for polishing would have
to be employed. TIf you are in a position
to market this device, however, at a very reason-
able figure, about $1.00 or $1.50, it might be a
good idea to develop the same.

Your microphone reflex relay will not operate
properly, and consequently we would suggest that
you forget this idea.

Why use an X-ray tube for converting sound
waves into light waves? An X-ray tube is the
least efficient of any device yet designed for this
purpose? Dr. de Forest has a device which auto-
matically converts sound waves into light fluctua-
tions, and which he calls the *“Photion” or *Lux-
ion.” There are many other similar devices using
a small straight incandescent filament.

PERPETUAL MOTION

(749) H. N. Bagley, Stockton, Calif., requests
our opinian on a perpetual motion machine.
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This design of perpetual motion machine has been
“invented’ regularly for 200 years past.

A. The idea is not original. If you will pur-
chase a copy of the book called “Perpetual Mo-
tion,” by Percy Verance, you will find that your
suggestion originated more than two hundred
years ago.

PERPETUAL MOTION AGAIN!

(750) Lois J. Brune, Algiers, La., asks our
opinion on a perpetual motion machine, shown
in the accompanying diagram.

A. There is less possibility of your perpetual
motion machine working, than the one described
by Mr. Hooks. It is true that air if under pres-
sure can be made to operate a turbine, the turbine
can, in turn, be made to operate a generator. It is
also true that the generator can operate a motor,
and that the motor can compress the air. The
best known air compressor on the market today
develops about 54 per cent efficiency, and for
each 100 horsepower put into the motor which
drives the air compressor, you can but obtain 54
horsepower of work by utilizing the compressed
air. This energy is then transmitted to a turbine.
This develops 80 per cent efficiency, reducing the
total efficiency up to this point to a little more
than 40 per cent. The turbine operates a dynamo
having a maximum efficiency of 90 per cent, fur
ther reducing the efficiency to 36 per cent. The
dynamo operating a motor (again 90 per cent
efficient), bringing down the total figure to 32
per cent,

So you see by means of only four stages, you
require 100 horsepower regardless of what the
form is which it may assume, in order to pro-
duce at the end of the chain a horsepower rating
of but 32, neglecting all friction and losses in
gearing and other transmissions. Therefore, for
each hour that your device runs, you will have to
continmally supply it with excess of power.

AIR FUEL SUPPLY P|PE
/4

7
ENGINE
GENERATORS

This perpetual motion will not work since it re-
delivers only 32 per cent of energy used.
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nical school to your very door—into your very
room. It develops ability, step by step, and
leads you to every reward the great field of
electricity can offer.

Just Like Going to School

Our large faculty of experts offer you a short
cut that combines theory and practice, eliminat-
ing all the non-essentials. The plan is so
simple—so logical—so carefully arranged, and
also so interesting, that in a surprisingly short
time you will have made yourself 2 master of
technical electricity.

Earn Big Pay

Billions of dollars are invested in this great
industry. Trained experts are in demand and
handsome salaries are paid. You can easily
master the work through our personal coaching
and “home-laboratory” plan so that you can
step immediately into the industrial field. WE
ASSIST ALL OUR GRADUATES TO POSI-
TIONS WITH THE LEADING ELEC-
TRICAL FIRMS IN THE UNITED
STATES.

Free—Electrical Apparatus

In addition to the free use of our 9 large
electrical experimental boards we will give you
all materials and apparatus needed for experi-
mental work with the 9 outfits, absolutely free
and ship it with the first laboratory shipment.
No materials to be purchased by you. We
furnish everything needed.
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School of Engineering,
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Posed by Miss
Ann Forrest,
Famous Movie
Star, and Arthur
Murray, the
Vanderbilts in-

structor

Why Good Dancers
Are Popular

THOUSANDS of men and women are compelled to

Dass up many a good evening’s fun just because
they don’t know how to dance. Yet there is no need
for anyone to be a wallflower. Arthur Murray, Amer-
ica’s foremost authority on social dancing, has perfected a
method by which you can learn tile steps of any of the latest
dances in a few minutes. You don’t need 1o go o a dancing
elass—you don’t need to take private lessons—you dan't need
to hore your friends by getting them to teach you. Through
Arthur Murray’s method of easily understood diagrams and
stmplified Instructions you ecan quickly learn to become a
perfect dancer right in the privaey of your own room without
either music or partner. And just as quickly as you have
mastered the steps you car dince perfectly on any floor to
any kind of wmusle and ke o step or follow corvectly with
the best dancer in your set.
FIVE DANCING LESSONS FREE
Even if you don’t know ane step from another, send for
these five free lessans and let them prove that you can learn
to dance at home in one evening through Arthur Murray's
new methods. More than 90,000 persons have learned this
way and there is ne reason why you should not do as well.
The five free lessons are How Te Gain Confidence, The
Becret of Leading, A Lesson in Fox Tiot, the Correct Dane-
ing Posltion, and How To Foliow. These lessons are sent
free. but to pay for naillng and wrapping just enclgss 23
cents. Learn in private—surprise your friends—write today
for the FREE LESSONS.

ARTHUR MURRAY, Studio 883, 290 Broadway, N. Y. City

You can now buy on credit atlower pices
than even cash jewelers charge, beeause
Wweimport our dlamonds from Antwerpand
sell at wholesale prices. Your depllzs with
usarestrictly confideatial, There isng red

NEW Low PRICES—SAVE1/3

Sclect article destred and sénd depbsit
toshow good faith. Ifyou arenotsate
fied we will return’your money.
Ths is themost l{beral ofter aver
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il with each sale.
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Ford Runs §
Miles On Gallom
Of Gasoline

A new automatic and self-regulating de-
vice has been invented by John A. Stransky,
650 Fourth St., Pukwana, South Dakota,
with which automobiles have made from 40
to 57 miles on a gallon of gasoline. It
removes all carbon and prevents spark plug
trouble and overheating. It can be installed
by anyone in five minutes. Mr. Stransky
wants agents and is willing to send a sample
at his own risk. Write him today.—Adv.
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Radio Wrinkles
(Continued from page 703)
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In a two-coil honey-comb tuner the coils may
be mounted back of the panel and the movable
coil adjusted by means of a device arranged as
shown above. —Don B. Smith.

Spacer

/(’/Wté &
Linter

Starfor o

A satisfactory mounting for the rotor of a vario-
coupler may be made from a standard switch arm
as shown above. The contact arm should be re-
moved and replaced by a pointer.—Leonard Lowe.
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STATOR

Plyg 70 71t -
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Brass sharft
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A vernier condenser may be made from a glass

tube and dowel as shown above. Two pieces of
tin-foil are placed thereon and mounted upon a
plug. The tin-foil on the dowel is connected to
the shaft, —I. D. Hunter
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Bend 85.00 for device with 5 days’
trial money-back guarantee or ask for
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$822q Day
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Lou can earn $8.00 e day in spare
time and get fine new Buick tour-
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for Comer All-Weather Rain-
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Comer Mfg. Co., Dept. 12-BR, Dayton, O.
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Kill the fear of stammering. Re-education the
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Many times in the operation of a radio receiving
set, the amateur desires to increase the capacity
of a variable condenser but does not wish to add
another variable. By connecting an open circuit
jack in parallel with the variable condenser and
mounting a fixed condenser on a plug as shown,
the illustrated unit may be plugged into the cir-
cuit in parallel with the standard condenser, there-
by increasing the capacity to any desired degree.

—J. H. Rouse.

COPPER FOIL IN
C(/)NTAGT WITH SHAFT

PANEL~_ _

BAKELITE
e

£-208TUD __—~ DIAL

HOLE IN PANEL 414
TAPPED SAME  } ¢
THREAD AS
SHAFT.

-~ MICA - 002" THICK

\,
~~—_ COPPER FOIL NOT
TOUCHING SHAFT.

By connecting two binding posts together with a
stud, or by soldering, a very efficient phone tip
connector may be made, as shown in the upper
illustration. —Bernard N. Brown.

An excellent vernier variable condenser which may
be mounted directly on a panel is constructed
with the use of a standard 3 or 314 inch dial as
—Sydney Bond.

shown above.

Panel~=~_

fri ction clutch

Verrirer shoft
support

By means of a few scraps of material which are
usually available, any condenser may be made into
a vernier in a very workmanlike manner as shown
in the above illustration. The frictional connec-
tion between the vernier and the shaft should not
be too tight as it will pravent the shaft from turn-
ing freely, but it should be just tight enough to
enable it to grip the shaft when the vernier is
being operated. —James Goidon.
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Thep$12 a week mechanic

who became a millionaire!

WENTY-THREE years ago,

John C. Wahl was working as a
mechanic in Peoria, Illinots, at $12
a week.

To-day, he is a millionaire—having
an income that runs into six figures—
nationally and internationally known
as the inventor of the Wahl Adding
Machine, the Wah! Fountain Pen, and
president of The Wahl Company,
manufacturers of the famous Eversharp
pencil.

It is interesting to note that the
change for the better in the life of John
C. Wahl came the day he saw an adver-
tisement that hit him straight between
the eyes. As he puts it, “it told how the
International Correspondence Schools
could make a draftsman of a fellow
without interfering with his daily
work.” That day, John C. Wahl en-
rolled and started to build for the
future. His present success is proof
that he builded well.

“Pick the line of work you like best,”
he said the other day, ‘“‘and stick to it.
Study hard and success will take care
of itself. Nothing is impossible when
a man really makes up his mind that
he’s going to get ahead.”

John C. Wahl is just one of thou-
sands of I. C. S. students who have
made good in a big way. The lives of

such men should be an inspiration and
a guide to every man who wants a
better job and a bigger salary.

If the I. C. 8. can smooth the way -to
success for other men, it can help you. If it
can help other men to go forward to better
jobs and bigger salaries, or to success in
businesses of their own, it can help you, too.

At least find out /Zow by marking and
mailing this coupon. It doesn’t obligate you
in any way to do this, but it may be the
means of changing your entire life.

MAIL THE COUPON TO-DAY'!
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[JBookkeeping Common School Subjects
{JPrivate Secretary [ Bigh Schoo! Subjects
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TECHNICAL AND INDUSTRIAL COURSES
[JElectrical Engineering [ Architect

(] Blue Print Reading

0 Contractor and Bullder
[ Architectural Draftsman
[J Concrete Builder

[] Structural Engineer
OChemistry [] Pharmaey
(] Automobile Work

(] Airplane Engines
{JAgriculture and Poultry

OElectric Lighting
OMechanical Engineer
[JMechanical Draftsman
[1Machine Shop Practice
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O Surveying and Mapping
C1Metallurgy [ Mining
JSteam Engineering [ Radio

[J Mathematics
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Persons residing in Canade should send this coupon to the
International Corre d Schools Canadian, Limited,
Montreal, Canado

WANTED

Railway Postal Clerks

$1600 to $2300 Year

MEN—BOYS 18 OR OVER
SHOULD WRITE IMMEDIATELY

Steady work. No layoffs. Paid vacations

Travel—Sea the country on Government time o Sirs:

tion questions;

7 FRANKLIN INSTITUTE. Dept. CI83,
Send me without charge (1) Sample

Rochester, N. Y.
Railway Postal Clerk Examina-
(2) List of Government jobs obtainable; (3) Tell me how I
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Wrestling Book FREE | £ - @3- NIN
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Dr. Hackensaw’s
Secrets

By CLEMENT FEZANDIE

(Continued from page 645)

T

In spite of the rarefied atmosphere on the
moon, which rendered all sounds almost in-
audible, this conversation was carried on
with ease by means of a special instrument—
a miniature radiophone—the doctor had pro-
vided in the suits. Otherwise talking would
have been out of the question. In fact, dead
silence reigned all around them.

The pair walked on in silence for a while,
and then Doctor Hackensaw suddenly
stopped, for before him yawned a large
opening in the moon’s surface—an enormous
well into whose depths he peered without
being able to see the bottom.

THEY BOARD A MYSTERIOUS ELEVATOR

“Miss Pep,” said he, “this must be the
entrance to the habitations of the intelligent
beings on the moon. And see! Here is onc
of their elevators, with the doors open, wait-
ing to take passengers down! It's curious
that we happened just to strike this place,
but I felt a kind of leading in this direction,
some invisible force pulling me here. How-
ever, let's get into the car and wait. Pas-
sengers are certain to come, sooner or later.”

Pep followed the doctor into the car, and
then gave a little cry.

“Look!” she cried. “The seats in the car
are just like arm-chairs! There must be
men here in the moon. Perhaps we’re not
the first people who have come to the moon.”

Doctor Hackensaw was puzzled. The
arm-chairs certainly seemed to indicate the
presence of man. And yet, to believe that
man was evolved independently on the earth
and on the moon was against all the laws of
probability. If men were here, they must
have come from the earth at some previous
period—perhaps the Chinese, the Hindoos or
some other early civilized race had found
means in bygone ages to send men to the
moon. In no other way could he account
for their presence. Intelligent creatures,
yes—but men, no! Intelligence, like wings,
could be evolved by natural selection from
different organs.

Pep and the doctor seated themselves on
the chairs, prepared for a long wait, but
scarcely were they settled in their places
when the doors closed automatically and the
car, leaving the ground, started to fly down
into the well.

“Hello!” cried Doctor Hackensaw in
amazement, “It appears that wge are the
passengers expected. OQOur arrival has been
seen and prepared for. Unquestionably, the
Selenites are intelligent beings. It would
have heen a little more courteous of
them to have sent somebody to bid us wel-
come. It may be a good sign, though, that
they are not too anxious for our arrival.
If they had meant to harm us they would
certainly have sent an escort to meet us.”

The car in which they found themselves
was not provided with wings or visible appa-
ratus of any sort, and yet it was descending
rapidly into the bowels of the moon, as
though endowed with intelligence. It touched
neither wall, but descended, as if in flight,
straight down the center of the passage.
After fifteen minutes of this rapid descent,
it changed its course and followed a horizon-
tal passage. But here, also, it did not touch
the ground, but flew a few feet above it.

To the doctor’s surprise, although they
were now several miles below the surface
of the moon, the passages were all illumi-
nated by a diffused light very much like the
daylight on our earth.

7..); COS NN Family
LAl focls Better

' when the

Temperature

S AN
Taylor lnstrument Companies

Rochester, N. Y.

There's @ K and Ber Thormomen v for Evirs Purpuse

30 DAYS FREE TRIAL
$10 Worth of Records FREE
- ;i Simply wonderful! The limit
i . = . of value giving! Just think!
AGENUINEDAVISPHON-

OGRAPH on 30 Days’ Frea
Trial, and on terms eslow as

‘32 A MONTH

in case you decide

to buy. Magnificent
instruments in quartered oak
. or mahogany piano finished
- cases,equipped withthefinest
worm gear motors,richtoned
machines — atless than half
the standard prices—and $10
worth of records FREE.

Send No Money

Just a postal with your name
and address. Oqu a limited
et o ) hirEa

on_this extra-liberal offer.
Better act quickly. . This is
a life-time opportunity.

DAVIS, 314 West43rd St.

RADIO CATALOG

LATEST HOOK-UPS

14 UP-TO-DATE HOOK-UPS AND LIST
OF STANDARD QUALITY PARTS
AT REDUCED PRICES

SEND 10c. TO COVER
COST OF MAILING

Service and Quality Goods Built This House

GREAT LAKES RADIO CO.
136 W. LAKE ST., Dept. S, CHICAGO, ILL.

Wonderful Opportunities in
CIVIL SERVICE

THOUSANDS of men and women appointed
every year as Income Tax Auditors, Book-
keepers, Railway Mail Clerks, Fostmen, Deputy
Collectors, etc. Generous salaries, short hours, liberal
vacations. Positions open in Washington and in
every other city of the country as well as in Porto
Rico, Alaska, Hawaii and the Philippines. Write for
48-page FREE BOOKLET on CIVIL SERVICE,
which tells you how you can get a good-paying posi-
tion with the U. $. Government.

Sell Shirts
Sell Madison “Better-Made* Shirts, Paja-
mas, and Nightshirts direct from our
factory to wearer. Nationally advertised.

Easy to sell. Exclusive patterns. Ex-

INTERNATIONAL CORRESPONDENCE SCHOOLS
y ceptional values. No experience or
capital required. Large steady income

Box 6212-C, Scranton. Penna.
. 5 AN
‘\ &
= red. Entirely new proposition.
NS R FREE SAMPLES.

TE
||| MADISON SHIRT CO., 803 B'way, N.Y. City

rSend To-day for th
11 . ? . 2”
Electrical Worker’s Friend
ings with complete instructions for re-
winding and reconnecting A. €. motors.
Or write for full particulars of this valuable book.
SMITH & SMITH PUBLISHING CO.

An electrical book of 66 motor draw-
$ 3.00
Special at ...... ... ‘newe M el Mg IR
Dent. B.. 7428 Hermitage St., Pittsburgh, Pa,




Science and Invention for Nowvember, 1923

THE FIRST MEETING WITH THE MOON'S
INHABITANTS

A moment later the car stopped, the doors
opened and Doctor Hackensaw and Pep felt
themselves impelled, as if by some stronger
will than their own, to leave the car and
enter an apartment, where they found the
most peculiar set of living creatures they
had ever set eyes upon. Some bore a faint
resemblance to our earthly mammals or to
plants, but most of them bore a greater re-
semblance to our invertebrates or to the
microscopic forms of life with which we are
familiar.

To his great surprise and joy, however,
the doctor found that the entire assembly
was dominated by a human being—a won-
derfully beautiful white woman, with a kind
though majestic look on her countenance.
She seemed to possess the ability to read
what was going on in the minds of her two
visitors. More wonderful still, she was able
to answer their thoughts in such a way that
they understood her perfectly, though she
did not know any earthly language. The
conversation, if such it may be called, trans-
lated into English, was somewhat as follows:

The Lunar queen evidently knew all about
the pair. “Yes,” she said, seeing their sur-
prise, “We keep track here of all that goes
on in the other planets. Consequently, we
knew from the very start all about Doctor
Hackensaw’s plans for visiting the moon.
In fact, we hesitated whether or not to let
him arrive here. However, we concluded
that no harm could come of your visit, so
we not only allowed you to cofne, but even
prevented your car from dashing to pieces.

“No, we are not afraid of mankind, though
perhaps we are wrong in our confidence, for
inferior organisms are often a great menace
to higher ones. But the Lunar beings are
so superior to mankind, having had several
million more years for their evolution, that
we fear you no more than you would fear
so many fleas. We have progressed far be-
yond the stage reached by you on earth.”

“Tell me,” interrupted Pep, not in words,
but in thought, “Are there men as well as
women here on the moon?”

NO SEX QUESTION ON THE MOON

“No,” replied the queen. “As a matter of
fact we have neither men nor women here.
We abolished sex completely thousands of
years ago. Sex is nothing but a cause of
endless trouble and worry, as you must
know, for all your habits, customs, and
daily thoughts, your whole life in fact, is
shaped by marriage and the relations be-
tween the sexes. We have found it much
more satisfactory to create our children
synthetically from the chemical elements
that compose them. We are then sure of
getting what we want.”

“But you yourself,” cried Pep, ‘“are a
woman !”

“No indeed. In truth we Selenites can
scarcely be said to possess a definite shape,
but we have the power of changing our
appearance at will. I thought it would be
pleasanter for you if I received you in the
form of a woman, and I wish to be pleasant
for I have a disagreeable communication
to make to you.”

“A disagreeable communication?”

“Yes. We Selenites do not like the idea
of your visiting the moon. We believe that
others of your race of savages may come
over, and that nothing but trouble will arise
from their visits.”

“Race of savages!” cried the doctor. “Do
you mean to say that you regard mankind as
savages?”

The queen smiled contemptuously, and
taking something apparently from the air,
she handed it to the doctor. It was a copy
of that morning’s issue of a New York
daily newspaper. Pep glanced at it eagerly
and saw it was full of comments on the mes-
sage she had wirelessed from the car.
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“There!” said the queen. “Look at that
newspaper, one of your best dailies, yet full
of accounts of murders, thefts, strikes, wars
and all such things! Could any but a nation
of savages tolerate things of that sort? And
not only tolerate them. but gloat over them?
Do you wonder that we do not wish to run
the risk of being contaminated by your pres-
ence among us? Not that we are afraid of
you, but we might be forced in self-defense
to exterminate your race.”

“Why do not some of the Selenites come
to earth to teach us better ?” asked Doctor
Hackensaw.

“For the same reason that you do not
attempt to teach your microbes civilization.
The task would be hopeless. It is the work
of millions of years, and countless genera-
tions of slowly progressing individuals. As
for colonizing the earth, we may possibly do
that some day, but it will mean the extermi-
nation of the race of man. Reassure your-
selves, however. If such a thing ever hap-
pens it will not be for thousands of years to
come. But now for the point in hand. You
must both of you return at once to the
earth.”

“But how can we return?”

“I will attend to that. You will be back
in less than an hour.”

“But how about me?” asked Pep, on the
verge of tears. “I am accused of commit-
ting a murder, and, although perfectly inno-
cent, I have no means of proving my inno-
cence.”

“T will attend to that, too,” replied the
queen. “Take this box. In it you will find
proofs that will convince the most skeptical.”

Pep tore off the cover of the box and
perceived a roll of movie film.

LUNAR “MOVIES” OF EARTHLY HAPPEN-
INGS.

“Yes,” explained the queen. “It is a mov-
ing picture of the murder as it really oc-
curred. Look in this mirror on the wall
and you will see the whole scene depicted.”

Sure enough, a mirror appeared on the
wall as if by magic, and in it the whole
tragedy was enacted in natural colors. It
was as Pep had surmised. One of the mur-
dered man’s victims had shot him in a fit
of desperation.

“How did you get this film?” inquired the
doctor, curiously.

“T had it sent from one of the nearest
dead stars,” replied the queen. “As you
know, light travels only 186,000 miles per
second. Hence the light that left the earth
at the time of the murder had not yet
reached the star when they received my mes-
sage. They therefore made this moving pic-
ture of the murder as soon as the light rays
reached them.”

Doctor Hackensaw was perplexed.

“How could you send a message and re-
ceive a film faster than light can travel?”

“Because light is not the fastest thing in
the universe,” replied the queen. Gravita-
tion travels much faster than light. To you
on earth, gravitation seems to act instanta-
neously. As a matter of fact it is really
slow, but it travels from the earth to Sirius
in less than one second, a speed immensely
superior to that of light. I sent a wireless
message by gravitation and received the film
here almost instantaneously by the same
means. . Here is an older film which
shows the earth as it appeared before the
advent of man.”

As she said the words there appeared on
the mirror a prehistoric landscape with the
brontosaurus and other paleolithic monsters
browsing in the primeval forests, while the
ichthyosaurus and plesiosaurus sported in
the waters and the pterodactyl flew over-
head.

How to Hook-Up A
Transmitter Button to
Make an Efficient
Loud Talker
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diaphragm and solder the small hexagon
nut supplied with the button to the exact
center. Care should be taken that the
thin diaphragm is not bent or otherwise
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harmed. The transmitter button is then
screwed into place. Connections, as
shown in the diagram, are made with flex.
ible wire. A horn may be placed over the
low resistance receiver if desired. When
the radio set is properly tuned and signals
are being received, the transmitter button
is operated by the vibration of the dia-
phragm of the receiver. As the receiver
diaphragm vibrates, the mica diaphragm
on the transmitter button also vibrates.
The carbon grains are compressed at
varying pressure; the current flowing
through the local battery circuit is thus
varied and results in an amplification of
the sounds in the low resistance telephone
loud-talker.

Diagram B, which includes a step-up
transformer, is to be used with loud talk-
ing receivers of high resistance. The pri-
mary of the transformers should have a
resistance of about 75 ohms. An ordi-
nary telephone induction coil will serve
as the transformer in this circuit.

You can get the above-described trans-
mitter button FREE in subscribing to
“Practical Electrics Magazine” at $2.00
per year (12 months). Send your sub-
scriptions today.

Make all remittances payable to Prac-
tical Electrics Co., 53 Park Place, New
York City.
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Doctor Hackensaw gazed at the pictures
with interest, and then asked: “How about
the planetary machine that we saw on our
way here? What is its object?”

“Tts function is to utilize the sun’s heat,”
explained the queen. “Half of the moon is
always brightly illuminated by the sun. The
heat thus received is stored up automatically
in the body of the moon. From here it
works the planetary machine which sends
wireless waves wherever we happen to need
power. The radiator-like instrument serves
as the regulator.” :

“Would you allow me to have a descrip-
tion of the machine so I can construct one
like it?”

“No indeed. Your knowledge is insuffi-
cient and you would be sure to kill yourself
in the attempt to control these forces. Be-
sides, too much knowledge. would make you
miserable. The world has no use for a man
who is too far ahead of his time. But
enough of this. You can have dinner here,
and then you must go.”

“What do you eat?” inquired the doctor,
curiously.

LUNAR BEINGS DO NOT EAT

“We Selenites do not eat at all. We
breathe in the carbon, oxygen and hydrogen
that are necessary for life. We see to it
that our atmosphere contains these elements
in the proper proportions.”

“But carbon is a solid,” exclaimed Pep
in surprise, ‘““You cannot breathe char-
coal?”

“Carbon is a gas in the form of carbon
dioxide, and we are able to utilize it in our
bodies in this form, decomposing it into its
carbon and oxygen. But here is your meal,”
she continued, as a table appeared loaded
with all sorts of delicacies.

Pep, who had been expecting a meal of
carbon, oxygen and hydrogen, gave a squeal
of delight when she saw' the wonderful meal
that was served. There were soups, meats,
vegetables, fruits, pastry and sweets of the
kind she liked the best.

The pair ate heartily, but some narcotic
must have been in the food, for scarcely was
the last mouthful eaten when they both felt
themselves overpowered by a heavy sleep.

BACK TO MOTHER EARTH

When they awoke they found themselves
back in the couches in the car. Doctor
Hackensaw threw open the door of the ve-
hicle and gave a cry. And well he might
cry out! Here he was back again on earth,
in his own New Jersey estate.

The queen had kept her word. The return
journey to the earth had lasted less than one
hour!

TrHE EnD

FINISHING TOUCHES FOR HOME-
MADE RADIO SETS

After completing the set give all of its
wood work a coat of stain followed by two
coats of good varnish. If the panel is made
of bakelite or some similar substance, if it is
stained or varnished, a high polish can be
given it by rubbing briskly with a cloth
dampened with olive oil.

To copper coat iron. Clean the iron with
a mixture of fifty parts of hydrochloric
acid and one part nitric acid. Next im-
merse the iron in a solution of one part of
copper sulphate in ten parts of water. This
gives only a thin coating, little more than
a color. Battery plating i1s much better and
is very simple for copper deposition,

Bronzing iron and brass. Mix a solution
of one ounce of hyposulphite of soda and
two ounces of acetate of lead in two pints
of water. Bronzing is done by dipping the
articles in the solution until well bronzed.
Iron when so treated shows a blue tint and
brass becomes either a redish or bluish color
when immersed in the solution.

Contributed by J. H. PauLrson.
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The man who would be a success in
business today must be a specialist.
The market is already crowded with
clerks, stenographers, accountants and
derail men of every description, That

RADIO NEEDS

There is probably no other field today
where specialists are needed more than In
Radio. Trained men are needed in every
branch of this fascinating, profitable profes-
sion. And the opportunities for trained men
are great—almost without limit. Even in
this field, the men who stand the best chance
of landing big are those who enter this field
NOW while Radio is
growing so rapidly.

. Just consider the pos-

P‘v"lk otu“wh\]flllyltlm sibilities of Radio. The
ant—we wi shores of every conti-
Help You Get It nent are dotted with
This is a brief radio stations. Every
list of the posi- ship has its radio
tions #n the Radio equipment, Hotels,

field today, and the
salaries paid—
Radio Mechanic,

railroads, government
departments, and com-

$1,500 to $4,000 a mercial houses are
year, flashing their messages
cilagin, tomsstr | SCioes vers, moun:
year. tains and seas. At

Radio Salesmen, night, millions are
$2,000 to $10,000 a “listening in’’ on radio
yeaRrédio Engineer, | Programs.

This amazing growth
of Radio has created a
tremendous  demand

$3,500 a year and
u

P )
Radio Executives

. to $15.000 a for radio experts. Fac-

Radio Instruetor, | tories, banks, the ship-
$200 to §500 a ping industry., news-
month. papers and business

Radio Draftsmen
$7 to $15 a day,
First Class Ship

houses are employing
Radio Experts in every

Qperator, §$105 a branch. And the de-

month. all “expen- | mand for trained men

“sSe':::;d cllass is far short of the

ship Dnheratnlui, $05 | supply.

a month, all ex. d

penses paid. You Can Qualify
Third Class Op- at Home

erator, $85 a month
all expenses pald.

Commercial Land
Statiox  Operator,
$150 a month and

up.
Broadeasting Sta-

tion Operator, $125

to $250 a month.

Easily and Quickly

If YOU are sick of
plodding along in the
daily grind of monot-
onous office routine—
held down thou-
sands of men doing

Earn $2,400 to $10,000 a Year

TRAINED MEN

is why the chances are so strongly
against their getting big pay. But look
at the men who are earning real big
money today. In practically every
case we find them to be specialists!

the same work you are—get out of the rut
into a big paying profession. Learn Radio
at home. A short course of training will
quickly enable you to be independent, to
travel and see the world if you care to, or to
establish a business of your own. It will
make you a specialist with the unlimited op-
portunities that are open to a specialist in
this tremendous uncrowded field of Radio.

FREE BOOK —Describes Opportunities

_To any man who is eager to better his con-
dition, and is interested in the remarkable
opportunities in Radio, we will gladly send a
copy of our newly published book on radio—
absolutely free. You assume no obligation
whatever in sending for this interesting
helpful book. It is yours for the asking.

Send for your copy of “How to
Learn Radio at Homne” and learn all
about the wonderful opportunities

that are opening in

o

Radio, how we train men £
for them and help them /
to the best positions.
Read actual experiences /|
of many of our students
since we have trained
them. “Tunein” ona
real job. Mail the
coupon for this inter-
esting Free Book to-
day. It will pay you!

National Radio
Institute,Dept.
14L, Washing-

ton, D. C. 4

oo e m o e

"

3 National Radio

] Institute 1

¥ Dept. 14L, Washmutor;. D. C. . »
Vi cbligation on my part, please sen

L me“aiamle‘%E}E‘ycur?y L;)f your book, ““How to Learn

b Rudio at Home.”’ Also tell me how your Free Em-

B ployment Service will help me to a position and

B send details of your special short-time offer.

]

]

]

]

1

L

I

NANWO . te s vanebocn s raanhoes csommassecorsmacorns

Street .

City State. ..
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(Patent Pending)

THE PERFECT SYNTHETIC CRYSTAL DETECTOR
SENSITIVE OVER ENTIRE SURFACE
No Hmnting for ‘‘Spots.”” Loud and Clear.
Endorsed by Thousands of Satisfied Users.

Sensitiveness Price

Guaranteed Mounted 50C
14 K. Gold Supersensitive 25

RUSONITE CATWHISKER, Price C
Permanent. Will not Oxidize.

RUSONITE REFLEX CRYSTAL
Manufactured Expressly for Reflex Clrcuits
Will Stand Up Under Heavy Plate Voltage

Price $
Guarznteed Mounted .

RSN PR UCT S R
1 PRO c ORP.
15 Park Row New_-York, N. Y.

The Real Metal Solder in Paste Form

SRS

Introducing_Our New ;
SOLDERALLBLOW TORCH (G =
of Meayy Solid Brass

Indispensable In the Home. Garage
and to the Electrician.. For Solder-
ing Radio, House Wiring, Jewelry,
lanition, Kitchen Utensils, Ete.

SOLDERALL CO. Dept. S Newark.N.J.
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Around the Uni-
verse
BY RAY CUMMINGS
(Continued from page 643)
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fraction of a second away at this velocity.
A collision with one was a blind chance
which they could not avoid taking.

Twenty-four hours after passing Alpha
Centauri the voyagers found themselves dis-
tant from the Earth some 15Y% light-years.
Sir Isaac left his mathematics for an hour
that afternoon to point out to his friends
places of interest in the Heavens. )

The firmanent now shone with dazzling
brilliancy, though the faint stars of the
Milky Way still seemed as far away as
ever. The sun of the Solar System—its
planets quite invisible—had dwindled to
one of the faintest of all the stars in that
region. Alpha Centauri, visually quite near
the sun, was infinitely brighter, but still
it was surpassed by many of its fellows.

TUBBY GETS A FEW COMPARISONS

Sir Isaac, passing from one window to
another, pointed out the red stars—Antares,
most deeply colored of all—Betelgeuse, Al-
debaran and Arcturus. Tubby wondered if
any of these stars were as iarge as the Sun,
or whether it was only on account of their
closeness they looked so much brighter. Sir
Isaac laughed with genuine amusement.

“They are somewhat larger,” he said
ironically. “Take Betelgeuse, for instance.
There's our Sun—there’s Betelgeuse. Our
Sun is about 15 light-years from here—
Betelgeuse is about 150 light-years!”

“He—he must be lots bigger, then,” Tubby
concluded after a moment of amazement.

“He is,” said Sir Isaac. “Professor
Albert Michelson measured the diameter of
Betelgeuse in the autumn of 1920. His fig-
ures show that star to be equal in size to
27,000,000 Suns like ours!”

Tubby was staggered. Sir Isaac went on
calmly.

“The diameter of Betelgeuse is 260,000,000
miles. Let me show you how really enor-
mous that is. You remember our trip from
the Earth to Venus, and to Mercury? Well,
if Betelgeuse were a hollow globe and you
put our Sun suspended in its center, Mer-
cury, Venus and the Earth would all have
plenty of room to traverse their orbits in-
side it!
only be a short distance outside!”

Neither Tubby nor Ameena could think
of anything to say.

“Professor Michelson found all that out
by what he calls the ‘Interference Method.’
I won’t bother you by explaining it . . .”
Sir Isaac raised his hand despairingly. “Of
course Michelson deserves a lot of credit.
I never had occasion to work on just that
particular problem, or I would, of course,
have been able to—"

“Show us somethin’ else,” Tubby inter-
posed.

Sir Isaac pointed out several binaries that
now were visually separated. It was all a
most wonderful sight; the multiple stars—
“clusters”—and the curious spiral nebulae,
the still faint, far-off Milky Way. It was
indeed a stupendous, awe-inspiring sight,
though Tubby and Ameena were now suffi-
ciently used to it, to be comparatively unim-
pressed.

For nearly a week the vehicle, with steady
acceleration, dropped into Space, while Sir
Isaac worked almost incessantly at his com-
putations and Tubby and Ameena engrossed
themselves in each other’s companionship.

They entered the Milky Way on the sev-
enth day after passing Alpha Centauri.
Though their actual entrance into the Gal-
actic Plane was unmarked by any wvisual
phenomena—the firmament blazed with stars

Even the orbit of Mars would

Popular Baitery Char,
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What’s in a Name?
B4

IMES have changed since the Bard of Avon

put his famous query, “What’s in a name?”
In Shakespeare’s day the most successful mer-
chant was the biggest skinflint. His name meant
nothing. You entered his shop with your eyes
open and your fingers crossed. You haggled
and you bargained. And if you were especially
astute, perhaps you retained your eye teeth.

Modern business ideals and modern adver-
tising have wrought the change. To-day, the
biggest asset of any successful business is a
good name built up through fair dealing, fair
policies and a good product.

Advertising creates reputation. Makers of
advertised products frequently value the names
at millions of dollars. They cannot afford to
jeopardize the worth of these names by selling
anything but good merchandise of full measure
and fair price.

A manufacturer does not dare to advertise
wares that will not give service. He has his
good name to protect.

Bank on this. Advertised goods must be as
advertised. That’s why it pays you to deal with
advertisers and to buy advertised goods.

Advertising is your protection. Read it.

3 ) Usetul and Eatertaining
-Ft. Tel 4
Blg 3 Ft’ e esc“pe (In Five Sections)
See people and objects miles away, on land or sea, as if they were close. Wonder
Telescope gives new pleasures to home, farm, camp, travel, sport. See moon and <4
stars as never before. O?ens out over 3 feet long; measures 12 inches closed. o
Brass bound; has powerful lenses. Thousands pleased —‘‘Could tell color of ?
aeroplane 4 miles away.”’—Mrs. Yarbrough. ‘‘Saw Provincetown Light,
28 miles away, as clear asif in front of me.”’—Clyde Scribner,

“cLip
THIS AD

cause of afortunate purchase fzom a large European

cid manufacturer we can give you a big bargain. Be first in your

b neighborhood; entertain your friends. Send no money; send

nly name and address for telescope complete by parcel post. On arrival

deposit with Postman only $1.85 plus a few pe post: Sati i
guaranteed or money refunded. Order today while the supply lasta,

FERRY & CO., 75 W, Van Burin §t, Dept. 1257 Chicago, [l

“‘I have been watching submarines 8 miles
t."'—P. Grush. **

off the coss see

ton. *‘Read the
freight cars mile away,
see mountaing oo

Insure your copy reaching you each month. Subscribe to Science and Inven-
tion—$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.

Science and Thuesition for November. 1923

as usual—a different set of stars were now
brightest, but to the non-technical observer
there was no marked change.

During this week an apparent star motion
had gradually increased, until now, looking
down through the lower windows, the stars
could be seen opening up as the vehicle
dropped into them—separating themselves,
passing upward, across the side windows,
and closing together again overhead.

“How fast we goin’ now, perfessor?”’
Tubby asked once.

It was at supper time. Sir Isaac hastily
masticated a huge mouthful of cheese sand-
wich and washed it down with a swallow of
coffee, before replying.

“I cannot tell you in miles,” he answered.
“In light-years I estimated it this morning
to be about 1/120 a second. That is, %%
light-year a minute, or about 720 a day. We
are now about 3,500 light-years from the
Earth.”

Tubby had by this time made up his
mind never to be surprised again at any-
thing.

“That’s an awful lot faster than we used
to go, ain’t it?” he remarked. “Around
Mercury or Venus, f'r instance.”

Sir Isaac’s smile was condescending.

TUBBY GETS DOPE ON REAL SPEED

“The diameter of the entire Solar System,
from Neptune’s orbit, across the Sun, and
out again to Neptune’s orbit on the other
side is a mean distance of $5,593,056,000
miles. We are traveling that distance now
just about once every second!”

Probably no other statement of Sir Isaac’s
was so amazing. And, as Tubby and the
girl pondered it, the immenstty of this Space
through which, day after day, night after
night, they were plunging at this almost in-
conceivable rate, was made clear to them.

Sir Isaac added laughingly:

“The Solar System isn’t very large. Why,
that star Betelgeuse could hardly turn
around in it. A mere 5,500,000,000 miles,—
it'’s only a few times the diameter of that
one star.”

How Sir Isaac ever avoided the stars of
the Milky Way, even with the gigantic dis-
tances separating them, he never understood.
All that night, his still elusive calculation
neglected, he sat at the floor window in the
instrument room. From time to time he
leaped to the keyboard to alter their course.
It was a nerve-wracking, horrible night.
But in the morning, when Tubby,<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>