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Earn $75 to X200 a week
as an Electrical Expert-'

YOU 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 he 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 until you
have made a BIG SUCCESS.

You Have Education
Enough

You do not need a high school or college
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

Associated ectr. Engineers
Wept. C1 537 S. Dearborn Street, Chicago

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
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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

1/

i

Address
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Makes Sensational
Advance in

TeachingElectriciOr
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. NI-. 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.

its Men for $3,000to $10,000 Jobs
By- New Plan of Home Training

IT is now made possible for
an average man, 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. Ile -Must have the
real practical experience such
as our Shop Type System of
Home Training gives him. At
the end of .this course he can be
the confident. efficient electrical
man at home in the largest elec-
trical plant. l le 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 Shim
Type trained men and jobs are wait-
ing that pay all the way from 83,000
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. & II. Shop Practice of Home
Study. You arc taught all types of
electrical work. such as house wir-
ing (paying $ x.00 a (lay 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.

SUPIRVISSOERGINITA
I $10.000 A YEAR

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 been such
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. & II. 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-
tricity."

S. V. SMITH

S. & H. Electrical

Works

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

Chicago, III.

1PlowToGet
TheBetter
Job in

Electricity

FREE
S. & H. ELECTRICAL WORKS.

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

Please send toe free electrical honk and full Particulars
.er your course of Shop Type Training In practical electricity
JIM full details of your free offer to those who enroll now.

underttand this Is 'free of charge and does not obligate
me In any way.

Name

Address

l'ItY Slate
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How much money do
inventors make or lose?

Raymond Francis Yates
American Society of Mechanical Engineers

American Institute of Electrical Engineers
Institute of Radio Engineers

American Physical Society

OVER 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 he 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
lose 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 he 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
to you that Invention can
he learned exactly as you
learned reading. writing
and arithmetic. Yet proof
of this is easy. Volt
will admit that if, a- I

have said, invention Call
be studied like any other
profession-like median
ics, law, book-keeping,
medicine - then those
who do learn it should
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. Spenser first
invented the breech -load-
ing repeating rifle. which
he followed by inventing
the thread-spooler, the
automatic turret - lathe.
the automatic screw -ma-
chine, the "pump action"
repeating rifle. He was
also part -inventor of the
drop hammer. B. T.
Babbitt. of snap fame.
invented the process of wrap-
ping and pressing laundry soap
in cakes, besides inventing the
first commercial baking powder,
floating white soap, commercial
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.

However, Inventive Science is
easy to learn, because everybody-
every man, every woman-i.; 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 amusements, better
light, better power, cheaper trans-
portation, better automobile acccs-
sories-any one of a thousand needs
which are impressed upon you every (lay. 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 the 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 must invent some-

How Inventions Are
Made

That, you will agree, answers
the question: "How much
money do inventors make-or
lose." If the inventor knows 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.

EDISON SAYS
Invention should be
taught as a science

Could you ask the advice of any
greater authority than Thomas A. Edi-
son. Is there any other man in the
world to whom you would rather go
for advice than this master of inven-
tion? Listen to what he says: "IN-
VENTION IS A SCIENCE AND
SHOULD BE TAUGHT AS A PRO-
FESSION."

And now, for the first time, you can
actually learn invention as a prcfes-
sion. You can profit by Edison's ad
rice. The Bureau of Inventive Science.
founded by Raymond Francis Yates, to-
gether with fourteen other great inven
tors. now offers you the first course in
practical invention ever devised for
home study.

Raymond F. Yaks, who
with fourters other fa-
mous inventors. now
makes is easy for you
to learn how to invent
in your spare time at

home.

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-
ventors great fortunes.
Gillette, it is reported,
has received $2,500,000
a year for his invention
of the G.Ilette Safety
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.
The man who invented
the Kiddie-Kar (which he
produced in his search
for a new cheap amuse-
ment for his children) is
now worth, it is said,
more than $5,000,000.
Success Magazine. a few
months ago, told the
story of a woman who,
bothered by a shaky
table, fixed up a little
wedge - shaped piece of
wood. Ou- of that sim-

ple idea she developed an invention which has
brought her amazing success.

It doesn't matter what work you do, what
your education has been or where you live-
you can learn to develop successful inven-
tions. Like the man who invented the Kid-
dieKar you may win a fortune through some
device to amuse your children. Even a new
kind of kitchen knife to 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 invertions now and
will pay big money for even the simplest idea.

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 by 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 victim 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 he 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.

btost important of all you learn how to keep records of
you invention to prove priority of origin. how to get
patents in the rnited 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 Science which finally makes for
success or failure. You are given hints as to the
best may U. dIsvo, if your patents-how to sell it
outright or nn royalty- how to organize a company or
form a partnership to properly sell your invention soyou will get greatest protection and make greatest profits.

All these farts and hundreds of others have been
learned by other inventors only after paying a terrific
price In long years of unceasing labor, of discouragment
and of failure. Now you ran get them, without effort,
without disrouragment or failure, 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 detail. If you are genuinely inter-
ested, write for It today, and It will he sent to you free.
Learn more about this new rourse in Inventive Science.
Find out how you ran 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
ran turn a simple little idea into a fortune. It doesn't
coat 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 Is to
give ambitious men and women the facts which help them
make Invention pay.

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

r 11
Bureau of Inventive Science, Dept. 711
Wisner Bldg., Rochester, N. Y.

Please send me your free book, "The Science
of Invention."

Name

Address

City

Age

State.
a
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BUILD YOUR SET BETTER --AT LOWER COST
EXCEL 180' VARIOCOUPLER

E520 $1.79
Properly designed and

well made. Green silk
windings on yellow gen-
uine hakelite tubes.
Primary has taps every
7 turns and last 6 turns
tapped every turn. Cast
aluminum support Stith

panel mounting screw. % inch shaft. Pro-
duces 'nest results in any One circuit fur
175 to 125 meters.

SUPER 180° VARIOCOUPLER
E521 Each 98e

A wonderful value.
produces excellent re-
sults. Green silk wind-
ings on black fibre
tubes. Rigid mounting
support for table or
Panel mounting. Pri-
mary tapped for fine
tuning. % Inch shaft. Range 200 to 600
meters.
E522 Varlometer-same style. Each...981

SUPERIOR VARIOCOUPLER
E523 Each $3.15

A handsome instru-
ment of superior design
and construction. Stator
tube and odor ball of
moulded red brown
bakelite. Large size
green silk windings in-
sure highest efficiency.
Table or panel mount-

' c. % inch shaft. Superior results in
114-ults for 180 to 650 meters. Tapped pri-
0.nry for finest timing. Noiseless rout:kris.

E526 sperial siugle circuit type. .33.60
SUPER MOULDED VARIOMETER

E412 Each ...$2.60
Polished black

moulded rotor and
stator forms. Maxi-
mum Inductance with
greatest effielenry and
minimum distributed
rapacity. A high grade
Instrument that will
get the best results.
Weee length lao to 660 meters.

EXCEL MOULDED VARIOMETER
E524 Each $3.68

A wonderful value at
our priee. Properly
designed and con-
structed. Poll she d
black bakelite rotor
and eta to r forms.
Large size green silk
wire insures greatest
efficiency. IL Inch

shaft. Noiseless pigtail connection. Table
sir panel mount inn.

SUPERIOR VARIOMETER
E525 Each $4.45
Forms MOL11.1e0 of red

brown bake) lie. A neat
handsome Instrument.
Greet( silk windings cal-
culated for highest ern-
, Jen,. IL bleb shaft
Nniseless pigtail e01111ee

Os. Table or panel
0On, 110 :wrier results In any

meters.

RADIO INDUCTANCE COILS
ii..fully made - fine

looking coils. Highest
efficiency. Low distrib-
uted rapacity effect. Inns
resistance -high self
indurtanee. Very firm
impregnation. It a ng e
given Is In meters when
used with .001 enviable

ontlenser. Mounted coils have standard
'.erg mountings. Art Vint Art 1'rire

earns 'tinge No. Medd. No. Mold
25 120- 250 E301 $0.39 E320.$0.85
2,3 175- 15n E302 .42 E322 .95

50 210- 720 E303 .49 E323 1.02
75 399- 910 E304 .54 E324 1.08

100 500- 1150 E305 .58 E325 1.13
150 600- 20n011 £306 .63 E326 1.17
200 900- 2500 £307 .72 E327 1.26
250 1200- 35011 E308 .78 E328 1.35
200 1500- 4500 E309 .82 E329 1.36
UM 2000- 501111 E310 .97 E330 1.57
500 2000- 6100 E31 I 1.12 E331 1.63
effil dorm -10006 E312 1.27 E332 1.711

750 5000 I vino £313 1.43 E333 1.93
1000 7900.17mo E3I4 1.70 E334 2.25
1250 9,50-19500 1.92 E335 2.45
1500 11500-26500 E316 2.18 E336 2.60

INDUCTANCE COIL MOUNTINGS
E340-3 ('nil.

Ea. $3.40
E341-2 Coil

Ea. 2.75
Sturdy, rigid due-

able construrtion.
Made of relishedblack bakelite.
Nlount on front of panel.

BACK OF PANEL MOUNTING
Mounts hark of panel. with knobs or

dials en front of panel. helps make a
neat efficient set.
E342-3 Coll hack of Panel Mount-

ing _$4.45

BRASS ROD
Supplied only In 8 inch lengths.

1E961 Threaded 0-22, per R In. length Re
F963 Threaded 8-32, per ft in. length 8e
F965 Solid 3-16 In., per 8 In. length Se
E967 Solid IL in . a in. length... 95

E815- .. plate
E816- 5 plate
ERIO -11 plate .00025 mfd.
ERI3 21 plate .0005 mfd.
E8I2-13 plate mot ?nu

OUR SPECIAL VARIOMETER AND VARIOCOUPLER
Build into your

set reliable instru-
ments. You can de-
pend on this vario-
meter and ratio-
°easter ho Fine you
the best results in
any circuit meriting
from ISO to 650
metres. In tiesien
a n il et -instruction
they are the best.
Only the highest
grade materials arc ,. -7
used. Tine prices
Quoted sane you :10

tiVily.lapaylitenroreernl.
E418 Verieenupler. Each $2.45 E410 Verbs:toter. Each $2.10

The most efficient type of coupler. Moires I Perfect in design and construction Ae-
better tuning and metier signals. Primary curate .004 forms thoroughly seasoned ('or -
and seconders' wound nn natural uncolored net indurtive ratios. Solid baked m ind-
genuine bakelite tubes. Handsome green ings. Plenty of large sized mire Insures
silk windings. Printery tanned for fine highest efficiency. A durable high grade
tuning. Can be panel or table mounted. Instrument that will Fine you lasting serv-
Is inch shaft. ice. IL Inch shaft.

Ma +, 44 genuine bakellte.
SPIDER WEB COILSCOIL MOUNTING PLUGS

E344 Plug f it r ing E291 :12 turn. Eaeli
E290 - 24 turn. Earls 39e

42t
"honeycomb" imbalance roils E292- 5to Writ. Eadn 47e

39e £293- 77. turn. E.seli 54e

Stationary phis! to fintos E294-1110 turn. Lb 59eau

mounted coil stationers, to A new Popular tYPe .4 inductance of lilgh-

E346 3Incatile plug to fasten mounted
42e est efficient's. Lowest distributed rapacity and

coil to panel so it con he rotated
Imsest high frequency resistance. Firm green

E343 Fibre shin to hold e.418 for mount- silk win
windings

ulig;;;NinnlimountingCOILnll

strips.

leg. Two fool piece I5e 85e

MAGNET WIRE
E296 Each

Spider web wound of green silk covered
Insulated copper wire. Itest quality even wire. Four taps. Makes up a set that pro -

/Bann wire, one Piece to a spool. Prices duces wonderful results. Fibre string anti
quoted are for 8 oz. spools unless other- unoden rod for mounting included. Direc-
m Ise stated. lions furnished.
Doubleention

Covered
Number £990

Enameled
Insulation

Number E992

Green
Silk Covered
Number E991

Gauge Prier Gauge Prier Gauge PHI,
10
20 50e "2
22

43e 29
55e "2

24
70e 21

653059; 222601

26 65e 30 (1 oz.) 1.25
70e :12 I1 ez. I 1.6528 ....$189. Ogi 3:2;120

20 .... 1.45 :16 90e :10 i 1 oz.I 2.20
ANTENNA INSULATORS

E280 size 10 Compo-
sition, metal eyelets. Twn
for 1711

E264 Size I x 1. Two
ilium sloe aerials. Twn
for 69e
E266 Size Fnr
large aerials. Twn for.$1.28
E263 Bibbed Pnweelaltt 111-

55lator. 266 in. long. Ea. 6e
Dozen 55e

E260

E2646

LEADIN INSULATORS
E270 For 1 Inch
walls or less 42e
E27I InSir 9 inch
walls or less ..... 69e

The only Practical
lead In hisnlator for aerial wires. Small,
neat. effective. durable. Fits a; inch
hale Securely bunked Inv lien admonish. nuts.

OUTDOOR LIGHTNING ARRESTER
E980 Price $1.55
Protect Your instruments
with this lightning ar-
rester. Weatherproof pnr-
relain ease. Air gals type.
Permanent. Durable. I'n-
denvriters approved.

HIGH-GRADE LIGHTNING ARRESTER
£981 Earls 79e
A dependable protector al-
ma, on guard. Small and
comment. Weetherprnof per -
retain rase. Easily fastened
and ronnected. l'nderwrIters
nelson -NI.

REINARTZ INDUCTANCE
E296 Earls $1.15

Made of green silk
tearer.' wire, spider -
well mound to produce
greatest effirienry and
lowest hussies. 21 taps
tun arranged that
ernssine is molded.
Two fibre strips and
menden rod furnished
Permit various styles

of mounting. With this roll a bids emir set
ran he built at a lose cost.DirertIonsineluded

STRANDED ANTENNA WIRE
Cabled of fine replier strands. Very

flexible. High tensile strength. Best for
curia Is.
E248.-100 ft. roil 58e

E249 5o0 ft. roll $2.7.5_

SOLID BARE COPPER WIRE
Solid hare copper to re for aerials, leads

or wiring instruments.
Solid (tare Coppes Wire, size 14.

E240 lol ft. roll 46e

E242 Soo rt. roll $2.15
Solid Bare Copper Wire, size 12.

E244 -100 ft. roll 67e

E245 500 ft. coil $3.05

TINNED COPPER "BUS BAR"- WIRE
Size 11 tinned copper wire. For miring

sets. Best size for neat job and easy
soldering.
E957 Hound. Ten feet for 12e

E958 Square. Ten feet for 14e

SPAGHETTI
For e0Ter1111: couurthng wires in sets.

For site 12 and I 1 mires.
E955 Finest quality braided and satur-
ate.] with best baked 'Introits transparent
insulating tarnish, 3 feet for 19e

E956 Best quality braid MO covered with
black Insulating compound. 3 feet for..9e

RADIO SOLDERING IRON

E540 Each $1.50
Soldered connections in rattles sets ero-

dere better results. This guaranteed iron
is exactly right for senile work. A neat
solid ennnertInn quickly and easily made.
Operates nn any lighting socket 100 to 120
volts. 6 ft cord iw Ith attarbIng plug.
Length 13 Inches. Heats quickly, will not
ot erheat.

Heavier irons for general repair or man-
se:whiting work. Wonderful values at our
prices.
E541 Medium size $3.48
E542 Larger size 4.25

clog P
AUTOMATIC BLOW TORCH
E543 En -it $1.19

Burns denatured
Automatleally generates 'mint-
ed flame in a few seconds.
Easy to snider joints In hard
places. Heists with a match.
Dunn 20 minutes on one fill-
ing. 516 1nehent
Mantel., -ylinders. %Vorks fine
ssith TIttol listed above.

PANEL MOUNTING VARIABLE CONDENSERS
These are especially high grade con-

densers and we guarantee them to he Me-
chanically and electrically perfect. Fine
relished end plates of heavy bakelite.
shafts its inch diameter. Sturdy. heavy
aluminum alloy plates perfectly snared to
insure smooth, even. reliable rapacity.
Our low primes sere colt money. These
condensers are of the very best make and

Iare not to he rnmpared Mils mane bite-
rine. cheap ennuiense s offered. %Vt.
ants, them to please yen or your mnncy
hack. The vernier style has one sepa-

.--.111j=10 rate, controlled plate which permits of
the finest tuning.

REGULAR STYLE
65e
97e

$1.28
1.35
1.58

VERNIER STYLE
Including Dial and Knobs

Ef125-11 plate .00021 W.I.
£1124 00 pl.,te noun intl.
Ef120 n' i. i1,.owl nifd.

$2.45
2.75
3.15

SUPER BLOW TORCH
E544 Edell 39e

r

Run, denatured alrehol. Vest
melte( size. filming on tube pro-
duces a but pointed flame. Lights
Pith a match. Works fast Burns
ro mittows on one filling. Easy to
solder Joints ill hard places. 3 in.
high. Ig in. cylinder. Long rub-
ber tube. Produces fine Joints
pith Tinol listed above.
ENCLOSED VARIABLE CONDENSERS

Oise of the hest made
condensers. Rigid. ace. -
comely spaced aluminum
plates. Formica fuels.
Engraved scale. Knoll and
pointer. Clear transpares.t
ease.
E806 43 plate .001
11191. $2.61

E808 21 plate .0005 Mfd $2.45

OUR SPECIAL AUDIO FREQUENCY
AMPLIFYING TRANSFORMERS

E550 Each $2.15
The result of years of

reseal eh Pork and experi-
ence,' engineering. In
quality of tone and vol-
ume of sound, the things
a transformer Is built for.
ne guarantee it to equal or surpass any
other transformer. Neat In appearance.
Carefully made. Fully mounted wills plain-
ly marked binding post connections. 5 to I
Ratio. Wonderful results on one, tan or
three steps without distortion or howling.
A quality Item In every respect. Not to
he compared with articles built for Price
.11y.

OUR SPECIAL SHIELDED
TRANSFORMER

E551 -21s In 1 Ratio
Each 32.55
E552-6 to 1 Ratio.
Each $2.75

The same high grade
style of transformer as shove
enclosed in a metal ease

which emnpletelv shields it from any out-
side magnetic Influences. Very attractive
sippearanre and sturdy construction. Free
from howling and local disturbances.
THORDARSON AUDIO FREQUENCY

AMPLIFYING TRANSFORMERS
E232 Ratio :316 to 1. $3.40
E233 Hallo it to I. 3.80

IteengnIzed by leading
radio engineers as the
hest balanced and most
efficient transfnrmer. Cor-
rect rhararteristics for
:thy standard tube. Won-
tit gill 'Insults without 4i't
tune or three steps. Plato', tom I...I 1.1111
lag post connections rot bakelite panel.
OTHER STANnARD BRANDS AUDIO

FREQUENCY TRANSFORMERS
Fresh, clean 'lock in original containers.
E553 Artne. Earls $4.45
E554 rem. Each 4.45
E555 Federal. Each 4.45
E712 Radio Corp. Each 6.4n
E234 All American 10 to 1 Shielded 4.15
E239 All Anterleatt 5 fo I Shielded 4.10
E236 All American :1 to 1 Shielded 3.95
RADIO FREQUENCY AMPLIFYING

TRANSFORMER
E560 For 2(11A or 7:01A
Tubes $1.70
E561 For 199 or 11 or 12
Tubes $1.70

Due to Its special design
this transformer will produce
wonderful results in any One

of regular or reflex radio frequent, circuit
while low In prier we believe It equal or
superior to higher priced transformers
Perfect for one. nen or three stages. enm-
Part, convenient form, easily mounted.
Range 175 to gen meters. Try it. If yon
are not satisfied return It and get your
IMO, hack.

OTHER STANDARD BRANDS RADIO
FREQUENCY TRANSFORMERS

E568 Our sp.. "gni as any of
them $ .411
E562 Dublllrc Loch 4.45

entn. Each 4.45
E564 Basin. heels 4.45
E565 Acme. First stage. Eat+ 4.45
E566 Arnie. Serond stage. Each 4.45
E567 Arnie. Third stage. Earls 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 Erla. Thin] stone. Earls 3.55
E578 Ihrla. Reflex. Earl' 4.45

NEUTRODYNE TRANSFORMERS
E57I Per set of three $1 95

An air core transformer for US. In nett -
tendons method of reception. Can also be
used for tinned radio frequency or as a Reed
emipler with condenser across secondary
Posner design for results and effielent,
Green silk windings on hakelite tubes with
adinstahle mounting headsets to fit most
any condenser.

NEUTRALIZING CONDENSERS
E572 Per set of No <Mr

Simple, inespensive. effective preels100
Ope Ohmmeter adjustment is attainalitn
Easily mounted In circuit.

SPECIAL
E573 Neutrodyne Jock. Farb flOr

THE BARAWIK C
IClump's Original

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,
\ Itadlotron. Fiery one guaranteed

new end periect. We will ship
brand in stock unless you speci-
fy otherwise.
E105 Detector, UV200 0300
Each $4.30
EII2 Amplifier, UV201A
1'301A. 5.75
Elle 5 Watt Transmitter 7.70
E107 11'I/11 Each- 5.75
E101 WD12 ('12. Each 5.75

E102 1'1'199 1'299. Each 5.75
E104 UV199 Adapter fits 199 tube to
standard oicket .42
E108 WD11 Socket. Each .35

E109 WIPII Adopter. Each .48

STANDARD TUBE
SOCK ET

E140 Each 39e
Moulded of genuine red

brown bakellte. itlecclIng
post connect Ions. IF u r
table or panel mounting.
Neat anti strung.

METAL TUBE SOCKET
E146 Each 42e

A Aping durable socket
for panel or table mounting.
Metal tube and base. Plain-
ly marked binding post con-
nections well Insulated.

TWO AND THREE GANG SOCKETS
These sockets
make It easy in
build detector
 n d amplifier
units and make

neat, compact
uorkinatillke job. Perfectly made et high
stale material.. Quickly mounted on panel
or base.
E147 Two -gang socket 95e

E149 Three -gang ',casket $1.30

el)199 SOCKET
£145 Each 49e

:Moulded of high Insulating
material. Sponge rubber base
prevents I Pig lug in tube.

binding post
C01111111.11011,.. Nem and compact.

J1 I.;
to.

FILAMENT CONTROL RHEOSTATS
E132 Iii ohm. Each 450

E129 211 ohm. Emil... 520
E131 ;mat ohm. Each 59e
E135 0 ohm 1'erriler 95e

Best grade. Will give
real service. Durable and
lasting. High beat resist-
ing base, dials. 215 In.
Tapered polished black knob Ili" dlam.

Potentiometers. Match above rheostats.
Same high grade construction.
EI51 2101 ohm. Each 79e

E152 400 litho. Earl, 79e

SUPERIOR RHEOSTATS
£153-- 0 °hill. Eaelk 69e

(154-20 441111. Each 76e
E155-311 011111. Each 83e

The finest rheostat. Smooth.
even action. Best design, best
workmanship. Supplied with at-

tractive dial end knob. A rheostat fur high
grade sets.

Potentiometers to match above rheostats
oil11 dial and knob.
E156-375 ohm 980

QUICK ACTING RHEOSTAT
E 124- 6 ohm. Ea....79e
E 125 -15 ohm. Ea. . . 88e
E126-30 ohm. Ea....99e

Vernier adjustment at
every degree of resistance.
Pushing knob in turns oft
the filament.

THREE INCH DIAL
E923 For 3-16 Inch shaft.
Each 19e

E924 For 4$ inch shaft.
Each I9e

A handsome neat looking
dial moulded in one piece of

polished black composition. 1110* scale
marked 0 to 100 finely engraved In con-
trasting white enamel. Diameter 3 Inches.

TWO INCH DIAL
E92I For 3-16 inch shaft.
Each 161
E922 For % Inch shaft.
Each 100

A handsome dial moulded In
one piece of polished black com-
position. 270° scale marked 11 to 100 finely
engraved in contrasting white enamel. Fine
fur rheostat or switch control. Diem. 2 in.

VERNIER DIAL ADJUSTER
E941 Each 19e

Easily Installed at edge
of dial, nixes finest ver-
nier adjustment of con-
denser or Inductance. A

great value. Polished hhok knob.
DETECTOR CRYSTAL CAREFULLY

TESTED
E736 Catena, Arlington tested. piece 19e

E738 Silicon, Arlington tested, piece 19e

E735 Tested, Galena, Mounted. piece 9e

E737 Tested, Silicon, per place 9e

E739 Genuine n11111.01 point crystal. 4,3 29e

"B" BATTERY METER
Eine Each

Ready 0 to 50 volts. Amu
finely tells you the enact con-
dition of your II Battery. Con-
venient watch size. Polished
nickel h as.. lilth 01., lend.

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. carefully tested
and checked by expert radio engineers. You are assured of getting guaranteed We-
ratus that will give superior results And while our goods are best. our prices are low.
est. Our goods equal or surpass the claims we make tar them. We do not attempt to
deceive or mislead. Our reputation for fair dealing is our most valued asset.

HOW TO ORDER -Write Your Order plainly. state Article Number. Description and
Price of items wanted. Send Patentee or Express Money Order. Certified Check or
Bank Draft for Total of Order. Prompt Shipment is assured when these directions are
followed.

OREWOL CRYSTAL DETECTOR
E742 Each $1.69

BAKELITE DIALS
[931-2 In. Dial, for
3-10 In. shaft. Each 320
E932-2 In. Maio. tor
% in. shaft. Nacli...32e
E933-3 In. Dian. fur
3-16 in. shaft. Eti.t..33e
E934 -3 in. Maio. for
% In. shaft. Eaeli...33e

[935-1 in. Diem. for % In. shaft. Ea.40e
Moulded In one piece of genuine buicelite

In polished black finish. Finely eugraved
scale In contrasting white enamel. Sure
gill, knob that fits the lingetS. Higher
grade dials for goal sets. Sizes match per -
let fly

ENCLOSED DETECTOR
One of the finest crystal

detectors oil the market,
supersecisithe galena crys-
tal rurlu.ed in heavy glass
shield. Quick, positive
adjustment Brass palls
pundit,' nickel finish
E730 Each 119e

GALENA DETECTOR
Easy !hie adjustment.

Crystal moaned In Clip.
Moulded base and k11011.
Brass earls polished
nickel finish. An un-
equaled value.

E732 Each_SUPERIORVARIABLE

GRID RESISTANCE
[167 Each 80e
E168 With .11111125 Con-
denser 951
Eliminates hissing, clar-
ifies signal., i'alueltY
smoothly sailed from 0 to (I memnims by
half turn of knob. Easily mounted on any
panel.
E171 F1es110010 panel mounting rarlable
grid leak vvith .00025 condenser. Each 69e
E172 Iturham variable grid leak with
,,,,, tinting. End) 89e
DI73 CUL Variable grid leak. Each $1.19

TUBULAR GRID LEAKS AND
CONDENSERS

Very ccomenlent.
Permit of quick
change of looks or
condensers of varying
rapacity. Cut shows
leak mounted. Leaks

and cOndiffinnfir hare same appearance. Each
part priced separately.
E849 Grid Leaks. Each ifte

Rosistanees--14. I, 1%. 2. 3, 5, 7, and
10 megolmits. Specify rthich size is framed.
E831 Grid and I'lato Condensers. Ea. 39e

I 'a par It Ins -. 00025, .00111, .00025, .0005
nth!. Specify which size Is wanted.

Mountings. Itakellte base.
E840 mounting. Each 29e
E842 !Motile mount !Ms. Each 49e
(844 Triple mounting. Each 69e

VARIABLE GRID LEAKS
E160 Standard style...15e
E161 De Luxe style with
extra henry screw top fine-
ly finished 32e
Pencil mark Dire fur Panel mouldier:. Ge-
sIstance may be varied exactly as needed.

GRID CONDENSERS
E162 Well Insulated. Paper
covering. Each It
E163 Highest grade. Silica
insulated. Polished nickel
case. Each 23e

Fit river posts of above leak.. The com-
bination makes an efficient 11111t. eap.
.001125 ofd.

59c

SUPERIOR RADIO JACKS
Finest grade Jacks.

I '0014,114i
It t' t rater leis.
1410'010/ 1110117W

old no, Si .tr1 con-
tact points. Nickel finish. Mount on

pmiels % to 0, 111

E390 Open circuit. Each 38c

E39I Pluses eireult. Each 4611

E392 Too eIreult. Each 555

E393 Single cheat filament egad 59e

E394 Tuu el alt filament wont 76e

COMPETITOR JACKS
E387 Open eirei It. Emil 27e

E388 7.011 el rut! It. Each 35e

Well mail., durable, smooth working.
nickel finished frame. Well Insulated,

SUPERIOR RADIO PLUGS
E395 With i t
scretcs for fastening
cord. Each .35e
E397 'roo-ttay -
takes too tmln
SO le coils. Bach 590

;1,.. I'm any standard

SWITI H cut,/T T POINTS
All
, a

001111 18. Hooch -(1 71 .05
Order by Archie Nebel

E360 (lead. 1." '

E362 Head, 3-1,1" slam.: rs" high
E363 Head.:; -t7' than) : .0" high

Solder Loos to Fit Contact Paints

binding Post,. e tc.
Also for rota t Ing wires to C5

E3C5 Dozen 8e Hundred 30e

SWITCH LEVER STOP
Ida-, Pill -bed nickel fins -h.

E386 Dozen IBC Hundred $1.05

SWITCH LEVERS
Yery neat ludidied black runt.
position knoll. }Ai oseci metal
part. polished nickel finish.
Fitted vsith panel bushing and
Ina set nuts. A high grade
y. Itch.
E381 1% In. Radius. Ea. 15,

INDUCTANCE SWITCH
E385 Pt ice t. 'eluding
knob and dial -91.29
Mounts suite Points
and contact lever be-
hind panel. Only one
hole needed to mount.
15 switch points, ally
number of which may
be used. Smooth wip-

ing contacts. Attractive tapered knob.
SUPERIOR INDUCTANCE SWITCH

E384 Each 790
Quickly and securely

mounted by drilling ono
bole. Only knoa and
pointer show In front of
thinel. Connections can
be soldered before fast-
ening switch. making
assembly much easier.
Metal parts nickeled.
Bakelite knob and supporting bass.

HYDROMETER
E190 Each 48e

Accurately tells you the condition of
your storage battery-. Helps you keep your
battery In better condition.

BATTERY CLIPS
E198 Tsco fur 28e

Clip onto storage battery
terminals, lead coated. Make

positive non-corrosho contact at ad times.

BARAWIK QUALITY HEADSETS
(770 Per Set, 2000 ohms $3.25

Their headset. hose proven on rigid tests to be one of the
eery best on the market. The tone Ilia lit' Is excellent with
an unusual volume. Skilled rsorkmen make them from only
the best ...traded materials. The receiver cases are fine Pol-
ished finish 0Ith not ',heti black ea- pieces. Fabric covered
head band comfortably' and quickly fitted to the head. Sup-
plied with 5-fmit cord. These sets acre designed to ss'll for
couch higher prices than sic ask, and at our price are a won-
dicrful bargain. 1Ve guarantee that you will be pleased with
them and agree that they are the best value by far yet offered.
If they don't salt you se .111 cheerfully return year money.

STANDARD BRAND HEADSETS
(754 Baldwin Type C with
universal jack plug $11.75
E756
(Min 5.78
E768 Mantles, 2000
our 5.35
E769 Brandes, 3000
01101 6.95

E751 Murdock 54, 2000
01111 $3.59
E752 March's+ ne., :woo
Sloe 3.95
(764 F rost, 2000 ohm 3.59
[7(.6 Frost, 3000 ohm 4.45
E758 Western Electric 9.50

BINDING POSTS
Brass, polished nickel
finish. Washer and 6-32
In. screw extending %
In.
E370 Large size -bar-
rel and knob %" long.
Dozen 85c
E372 Smaller size -

E370 2.4 barrel and knob 9.16"
long. Dozen 70e

E374 Large size with composition knob.
Pozen 45e

E376 Large size wills hole fur Phone BP
I,r .Ire. Uuzen 80e

E378 Small size with hole for phone 111,
re. ',cant 35e

PLATE CIRCUIT "B" BATTERIES
You can make real sav-
ings un these batteries.
Pont Pay more. We
guarantee them to equal
any 011 the market re-
gardless of prise. Ab-
solutely uniform. Ex-
tra long life.
E180 Signal Corns type, small size. 15

cells, 22% volts. Each $1.10
E182 Large size, 5 talcs 10%. 19. 19%.
21 and 22 volts. Each $1.59

E184 Variable Large Navy size, 10%x lx3
holies 5 talcs, giving range from 16% to

volts in 16_ suit steps. Each -51.95
E188 t'ombitiation Tapped 15 volts, 30

, cll. 13x 1x3 battery. Tapped to give 45,
2%. 21, 10%, P4 and 161: volts. Handles
both detector and amplifier tubes. Ea. $3.65

STORAGE "A" BATTERY
A very high grade

s
battery made es-

for radio
service. liciaranteed
for t 11 r e e years.
Properly cared fur
.111 give many more
years of serVIce for
filament lighting.
Made of liest new
materials. Full ca -
verily. The best
battery iltlY 011 the market. Try one of these
batteries on your set for 10 days. If at the
end of that time you are not fully satisfied
oith the battery return it and we sill re -
fond the purchase price.
(194 6 snit, 10 ampere size. Each $10.75
E196 0 5,41, Oil ampere size. Each 13.25

HOMECHARGER
BATTERY CHARGING RECTIFIER

Charge your battery at home over
night Cro a few cents. Simply con-
nect to any 110 stilt 110 cycle light
socket, turn on current and recti-

fier Jura the rest automatically.
Will work for years without at -

tent WTI. Simple
connections
Gives  tapering
charge which bat-
teries should
hare. You e an
make it Par a
profit charging
your friends'
auto batteries.
Long connecting
cords with pair
of battery Hips.

E201 For 6 volt battery $12.95
E203 For 12 volt battery 12.95

RADIO "BAKELITE" PANELS
Notice our Story low prices 011 this fine

duality material. Others ask as much for
hard rubber panels which are worth much
less. We supply genuine Bakelite, Con-
ilensIte Cetera' or Formica, all of which
are materials with practically identical me-
chanical. chemical and electrical Proper-
ties. Machines well without chipping.
Won't warp. Waterproof. Highest me-
chanical and dielectric strength. Attractive
natural polished black finish which can be
sanded and oiled.

1E376.8

Panel
Size

Inches

Ox
0,00%
7x1.1
7s18
7:21
73(21
flx11

12s11
12%21

% ' thick
Art.
No. Price
E450 $0.57
E451 .86
E458 1.38
E453 1.78
E457 2.05
E459 2.42
(454 1.85
(455 2.42
E456 3.62

3-16n/tick 1." thick
Art. Art.
No. Price No. Price
E460 $0.86 E470 $1.15
[461 1.27 [470 1.73
E468 2.07 (478 2.76
E463 2.65 E473 3.56
E467 3.05 E477 5.10
E469 3.50
(464 2.65 E474 3.56
E465 3,56 E475 4.78
(466 5.35 E476 7.13

CABINETS
Fine looking cabi-
nets solid's built.
Elegant hand rub-
bed dark mahogany'
finish. You still be
proud of your set
mounted In one of

e s e cabinets.
Hinged tops. Front rabbeted to take panel;
Panels out included. Prices are transpor-
tation paid.

Panel I Inside Dimensions I Art. IPrlee
Size I High I Wide I Deep! No. I Each

Ox 1 0 % " 7" [420 $2.15
0it10%" 54" 10 7" (422 2.65
7111" 6%" 13'4" 7" E423 3.20
7x18" 71i" 7" E426 3.45
73E21" 614" vOli" 7" E4251 3.85
7x21" 2314" 7" E429I 4.65
9x11" 04." 13%" 10" E4281 3.55

12x14" 11%"1 1324" 10" E4301 4.65
12,21" 11,.:". i" F412 h r 4ri

THE BARAWIK CO.
Chicago's Original
Radio Supply House
Beware of imitators 1 102 South Canal St., Chicago, Ill.
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New York Electrical Sc-ool
29 W. 17th St., New York N. Y.

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

NAME

STREET

CITY 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, learn by doing.
That is the method of the New York Electrical School.

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

New York
Electrical School

29 West 17th Street, New York
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"7 hose Who Refuse to Go Beyond Fact Rarely Get As Far As Fact "-- HUXLEY

Aicc' hatellligent?
y H. GERNSBACK

members of the human race, who think themselves
preeminent on this planet, have long since come to the
conclusion that the human animal is a superior living
being, quite distinct and far above all other living crea-
tures. This conclusion, so eeneral 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

think and reason.
fore, not endowed
Or perhaps to put
we think that an
sect cannot reason
Consequently, in
we maintain that
to us.
dued nearly all of

or a cat cannot
They are, there-
with intelligence. I BELIEVE
it in a better way,
animal or in -
the way we do.
o u r arrogance,
they are inferior

NVe have sub -
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
among 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
the simplest acts of the animals that we class be-
neath us. Our mentality is such that we can-
not even interpret the simplest "thoughts" or
instincts of a dog. But when we come to such
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
certain species are far more intelligent than we are.

Take the ants for instance! With them the
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
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
everything. In other words, intelligence

', THAT a patent
in the shop is

three in the
patent office.

BE
THAT

and scien
rectly r
for near
our gre
tries tod
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THE GOLDEN AGE OF
SCIENCE

is now symbolized by the golden
cover of SCIENCE & INVEN-
TION. LOOK FOR THE GOLD E
COVER every month!
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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 1 0 0, 0 0 0
years hence, such 1 BELIEVE a situation will
not prevail. We `,1 TEAT the patent will be able to

office in the futureconvert ev er y- thing on the spot,
will be the motherfor the simple of all great or- 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
at our doors 100,000 years hence will he far more palat-

able, far more nutritious, and less poisonous, than
anything we eat today.

The next few centuries will bring about a great
era of simplification. Everything we are doing
now is too cumbersome. Everything will be freed
from complexity. Our lives are entirely too
crowded. Where we used to have countless wires
and cables, slowly these are making way for radio,
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
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-
VENTION magazine.

631
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Kecfrnc FAndeT 5zves $30,000,000

-71

L -z

Treasure Shfips 11..,ocned IE!ectrkallly
I:7 EL GERM-IL:LACK

GALVANO-
METER

BATTERY AND
INTERRUPTER

COVERING
OVER COILS HUGHES

BALANCE
COILS

.42

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
metal. Such an electric divining rod was foretold and described by H.
en. lllllll 11111011,1111,1111111I'111111111111M,111)11111.1111111111111111111111,11.111111.,1111111

or\tr) r e c r r r
r t c e

""-.1.40.

tee L

nf

Gernsback in the October 1919 issue of this journal, then called the
ELECTRICAL EXPERIMENTER, part of this article appearing in the
upper left hand corner of the picture. The four coils of the Hughes bal-
ance are carefully balanced electro-magnetically, so that the galvanometer
needle points to zero. Metals brought near the coil, disturb this balance.

AN APPRECIATION
.11,111.11111111111,11111fr,

S this issue is going to press, we arc in receipt of literally thousands upon thousands of letters from our readers enthusiastically
endorsing our new policy of "Science in Pictures." It is impossible to answer each and even! one of these wonderful letters
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 it'e are not as yet satisfied. We hope
to increase the fist, of this magazine 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 improved our cover so that the Gold will not rub off. This improvement has been
mach' at a very high cost but we simply must satisfy our readers.

In the meanwhile, all we ask of our friends is to show SCIENTE AVD IV I.E.VTIO.V 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 Observatory.
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 Drill Press and Lathe,
By F. G. Marsa.

Butterfly Trays-How to Make Them,
By Dr. Ernest Bade.

,,,,,, ,,,,,
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In the above 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

PRESSURE IN DIRECTION OF ARROWS

SEA
OF JAPAN

ASIA JAPAN

QUAKE

FAULT

THIS POINT SPOUTS
FAULT CAUSING BUCKLING AND

AIMS NNNNN Of OTDER POINTS

EARTH

PA, Inc
ot t nN

*4( Tito,
51111110 HINT

GRAVITATIONAL
PULL

The simple demonstration of how earthquakes "work" is shown above.
A straight piece of wire (or a sheet of paper) is held in the bands and
pressed as shown in the illustration. As a result the wire buck es. Geol-

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
life. Regions where most earthquakes occur are illustrated above.

ROCK 1100(0 AVITOXIVITELF
70 TNI$

- -
4RN.F.J.......aum

POODMIN 1141,14J 

1. ORIGINAL. POSITION OF ROCK 24 POSITION Or ROCK STRATA AFTER FOLDING

/1331,Mto 5u0rAl, CtiCaL PICA 170
Of SOute0 DOCK MIA, ROCK

I

POSITION
^3 OF ROCK STRATA AFTER POSITION OF ROCK STRATA AFTER EROS-

. ION G DEPOSiT OF GLACIAL DRIFTFOLDING AND FAuLT1ND

I-The earth originally was one smooth layer of rock resting on another. were brought to bear on the rucks, causing faults. 3-The position of rock
2-Then the earth cooled and the surface became wrinkled and furrowed after faulting. 4-Shows the position of rock after erosion and the action
like a dried apple. The surface layers of rock folded. Great stresses of glaciers for many thousands of years.
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At the riglit and left end of Inc aouve illustration, two simple methods ing paper. The photo at the left shows folded rock strata. The right
of making a seismograph at home are illustrated. Both weights are held shows a fault. Rock sliding along the line of this fault may cause an
in place by rubber bands. A pencil attached makes the record on a mov- earth. uake by pressing surrounding rock.

Hoof, roottr,) N. V. Nlintil '11.31 %Vat, S,IPPIY.
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Now ArtAficTm_ Pe rile. ATM Made
By IISMAR CaNSBERG, B. Sc. Cheua. E.

jcIfviesilE_o

176.2
.5E69

//t/
FL ME

(40,1
e501;ITION

T I um&

&up.t,iEd &a/pv(6

ridie5dED fQ71.1.

EJQ5EN(E OF 0/f/EZIT f/f0(1-4J

h?Ne/f

6tesj .10,9
COPPze.

6L6'Jef

f 1G 3

14/iii,z_. A Bed°

aymbP/3///c OFF
CoPP0 W//?E

5Eq_oes Wird Wni,E,_
rt/RollGi/ CENTER

Ltrir or jitdrc
thrilic /gip

e3
.5.rgoj WIN dots

rimot/611 (ENTER

f/6. 5

flejd arcy(fey

F1614 6CALE CTOZTAIL5
TiptCy Orr BY Rpm_
fICCIRTE,

cplinri&f(V,C( .JTTHIP/6 osoulrion/ or eicmts

f/6. 7

3E4.9

es TIC ol
Gt..50.5 &CAD

ocortl no( 11111111M11111'r

5°4'19

9ipPi1/6 Bono

5,1.11titstV1)
"""t '

.914A/6
/f4cA:_i

C."*17*-t"'q 7"...

116. 8

3E -9_9c5

5/711/
E W cc._ or oive_yr

9Ippm1G gr.opg if/dolt/nod (ft6.6)

/00145I-IING

pon/DrAED

oxitik.o.wE

:).

116.10

cdomote.s

f I 6 9

.1181111111131111111111111101,-1111111111111111111

- ..... ...... -

paALDIppidG IN soLLIrtor/
OF (OLI.2910A/

th.mq Oottr qpir ?fait_ rur
F16.I2

IA t.

ASO

tlqrdttlik_ cdiriV4rE9

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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Movflea from YOUIT Victrollm
,TT

You- let ryla 3ecomes a
move p -otec tor with the aid
of tile ;, easilr= mos ie machete.
Twc 3.voTiful ights cast
thcis saws 3n tie picetzes
to be shown. I:m reflection
passes u, at-ongh a lense and
a srsten of mir-ors and is
shown .n to soireen. 7112
film is Jr n ed on the edge
of :al c d sks he size vi

ph asogr sph records.

This movie machine worts on the tame principle as the o:d-time post Lard screen. Several disks are used. The pictures are printed in a circle around
projector. The heavy light falling the pictures reflect; them tint., the the edge. As each disk is shown it is raised and the one below i: is prcjscted.

Niighq Mane ALtirh.ude Indicator
18., S. R. WIINTERS

R,ta able Parallel fixed

Reojc-tos Projectors

The hazard is taken out of night flying with the device shown above. With
it a pilot can tell his exact height when he is flying within SOO feet of the
ground. The movable beam of light shows a number. When this number falls
between the arrow -heads the plane is above the ground the number of feet
indicated by the beam. As he comes closer the beam travels toward the

front bar of light. When it reaches the front bar it disappears and a
second numeral, fifty fee/ less them the other, appears between the arrow-
heads, indicating a new distance. So if "100" appeared midway between
the two marks it would indicate that the nlane was half way between 100
and SO feet, or 75 feet high. Invented by C Francis Jenkins.
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MayAng OPalecto On 507.11 Siceneo
A device recently brought out where-
by the necessity of costly scenery for
amateur motion pictures is eliminated
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 regular
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.

$12,000 or More in Gold
Beginning with the January issue,

SCIENCE AND INVENTION will pay
$1,000.00 or more each month of the year in
prizes. Every article published in the regu-
lar news' section will receive one of them.
(The departments have awards of their own
which they will continue to give.)

Ideas are what the editors want. They
must be told simply-so your mother or
sister can understand them-in pictures and
sketches. Be sure they are NEW and have
something to do with science or invention.
The editors want pictures and sketches-
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More88 monthly prizes will be given
follows:

FIRST PRIZE $100.00
2 PRIZES of $50.00 each

10 t1 " 25.00
5 14 14 20.00

10 it 15.00
20 ,. a 10.00
10 5.00
20 14 41 2.00
10 " 14 1.00

it

it
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WILL YOU BE OUR REPORTER?
IN connection with our $12,000.00 prize contest an-

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 entre 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.

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, i.e.,
15th of December for the February number;
the 15th of January for the March number,
etc.

Ccience and
a) Invention

THE BEARER OF THIS CARD._

IS AN AUTHORIZED CORR ONDFNT REPORTER OF

SCIENCE and INVENTION MAGAZINE
THE PUBLISHERS OF SCIENCE AND INVENTION WILL
APPRECIATE ANY COURTESY EXTENDED THEIR

REPRESENTATIVE.
EXPERIMENTER PUBLISHING C

CORRESPONDENT

REPORTER'S

IDENTIFICATION

NO 99

(over)
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Antique CDTgarCAS
CHARL165 FLEE,ClikER 1.6U.NHELL

COIN OF NERO
A b 60

m

VITRUViUSL
LIE5CRIBEI1
THE ORGAN
iNAb 10

r.

ILLUSTRATEb

HERE BELOW

Nero may have played his
fiddle while Rome burned but
when he wanted a soothing
quiet hour at one of the 856
public baths he listened to
organ music. The baths were
only one -tenth bath. The
other nine -tenths was club.
according to all accounts, for
they were equipped with
courts, wine rooms, restau-
rants, lounges and even or-
gans. After a hard day at
martyring Christians a n d
feeding his enemies to the
royal tigers he would retire
to a bath for a quiet evening.
And that he enjoyed music
on the bath organ on these
occasions is attested by the
fact that he had a coin struck
(left) showing one of these
instruments. This coin was
found by antiquaries and is
now in the British Museum.

THAT the organ is a very old instrument is testified to by the
fact that it is mentioned in the early chapters of the Bible

(Genesis iv, 21). The first specific account of it. giving full me-
chanical detals of its construction, however, is that set down by
Hero of Alecandria. 280 B. C. In this account. Hero's father,
Ctesibus, is credited as having evolved the invention. The sketch
shown above (Fig. 1) is a reproduction made from Hero's de-
scription of the instrument. 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
as well as by man power. The valves governing the tones and
key -board arc omitted from the drawing since more than forty dif-
ferent varieties of them arc mentioned in the written account of
the instrument.

AT the left is shown a drawing depicting full mechanical details
of the instrument as set out in one of the accounts by Vitruvius,

a Roman engineer. obtained from the Alexandrian Library
when the city was captured. As shown, it was equipped with a
foot pump, a hydraulic reservoir, and valves to the pipes which
had a range of four octaves. The push -button -like affairs on the
front of the organ opened the air ducts I. II. III, or IV which
governed which of the four octaves were to be played. Each key
of the key -beard was a four-way affair and played the same note
in each octaee. The octaves could be combined or played scpa--
ately. A horn snrir.g kept the keys up in place when they were
not pressed. Differences in volume were obtained in varying the
openings of the octave keys which governed the amount of air
admitted to the pipes. The water reservoir kept the pressure of

the air constant while the organ was being played.

Want More Information?
IF 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 work
as may be required. 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 further information you wish. We
have the original manuscripts and drawings of many
of these articles in our files and can furnish complete
outline of facts and figures in most cases. Send
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, Science and Invention, 53 Park
Place, New York City.
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Medncalllokum qpo
y JOSEPH H. KRAUS>

STAFF MEDICAL EXPERT

Unless the moon hung in exactly the right quadrant and the proper shade
of light was available at the time of your birth you had small chances to
live, according to Dr. J. C. Burnett, president of the alleged Burnett-
Timpken Research Laboratory, who made public these somewhat startling
if hardly probable facts in a New York lecture recently. Comes the doctor
and relates the fact that green light will kill an embryo, just following

the formation of the heart.

NOT WATER
BOTTLE

A

HOT CRP
HEAT REMOVING

ELECTR/C.AL
CHARGES

SERLING
wRx

CHARGED
PITH BALLS-*

j..'HEAT DISPERSES
ELECTRICAL

CNRRGES

CRT FUR

But the doctor gets the beautiful PA" x 5,/t" 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
the doctor suspends two pith balls that have been charged and then
brinks a lighted candle near them. The balls come together. Presto, all
proved. Heat disperses the juice therefore cures disease. See photo above.

6 FT

2 CANDLE
POWER
LAMP

46-
OSCILLATOR

MYSTERIOUS CABIN WAIN-
/NG OSCILLATOR

LAMPS LIGHTED

MILES FROM 25 FT.-I.
OSCILLATOR

FAMOUS TEJLR COLORADO EXPERIMENTS
t

The assembled sages of the American Osteopathic Association, before
whom these far-reaching discoveries were dispensed gave a howl of ap-
plause at this one (shown above) that would make Valentino jealous.
The doctor lighted a light without connections. The mystery maker was a

Tula resonator.

METAL
ELECTR9DES.5gLr

EFFECT. ON GALVANOMETER

MIRROR

GREEN RED VIOLET

SCREEN
GALVANOM-

ETER -

REFLECTED IMAGE OF
GALVANOMETER

Further, this medical gent deposes and says that all chemical reaction is
merely electro-magnetic change in matter, and that, such being the case,
electrical currents shc uld he used in the treatment of disease. By way of
proving this fact the brother stuck two electrodes in d dish of water (salt
was undoubtedly added to it) and turned different colored lights on it.
The galvanometer registered differently for each, which undoubtedly proves

that colored lights do cure (?) diseases. It does-not.

COMPASS

BRUSHES---.*

SWINGING CO/L
OF COPPER
WIRE

SPUN BY HIM
GALVANOMETER

WHEN ARMATURE IS
EAST -WEST 6ET MAXI-
MUM READING : NORTH -
SOUTH, MINIMUM.

GALVANOMETER

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-
meter. Wonderful! Bravo. doc,-that is, bravo if every high school physics
text didn't contain this experiment. You certainly are the great little dis-

coverer-of physics texts.
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Above is some of the "laboratory's. . . finest measuring instru-
ments made." See the readings of the Volt- and Ammeters and then con-
sider the telephone amplification for fineness. He found out that elec-
tricity would kill hair but he didn't know what the X-rays would do. He'll

discover that in a couple of years, let's hope.



Science and Invention for November, 1923 639

NCATOTile95 Energy IFTom. ./Uorcunc Foirce

The Energy Released by the Disintegration of The Transmutation of the Same Grain of Gold The Old Alchemists Sought -o Make Gold, the
One Gram of Gold Would Yield Enough Electric Would Be Sufficient to Propel a Transatlantic New Ones Seek to Destroy It and Use Its Energy.
Power to Light 21.666 Homes for One Year Liner Around the Globe. The Energy Thus Liter_ The Atomic Force of a Gram of Gold Also Would
Aetorcliag to Dr. Paul D. Foote, Member of the ated Would Reduce the Gold to a Base Metal Drive an Airplane to the Moon and Back 36

U. S. Bureau of Standards. Similar to Lead. Times or 17,333,200 Miles.

Weird Death5 Fromm Stray Cull-Tenta

Trying to Save a Friend, a New Jersey Man Recently Lost His. Life When A Light Circuit Grounded to Its Conduit Caused the Death of a Brooklyn
He Tiled to R.move a Feeder Wire from the Friend's Body with the Householder When He Stepped Into Water that Covered the Floor of
Aid of an Umbrella He was Standing on the Pavement and the Moment His Basement. The Cellar Floor Was Insulated but the Steps Were Not,
He Touched the Cable He Was Instantly Killed. The Umbrella Was So the Current Shunted Through His Body and Instantly Killed

Burned Up. Him.
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Aut.eoram_Pc)iille 511e. T1

An auto truck equipped with runners and a spiked
drum at the rear, which enables it to travel over deep

snows.

This neat row boat, constructed entirely of
Duraluminum, was made by a German aircraft

company.
1111.1.111111111INIMINISMEMIMINIll

Hzve you a camera face? If you arc
not sure and want to know, get the
o:d 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 youn.;
d:Etrict attorney, you must first have
a face conforming with rigid speci-
fications. According to Allan Dwan,
voducer 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
ob-.use angle when looked at squarely.
and the distance from the point of
the chin to the base of the nose, must
equal the distance from the tip of
the nose to a point exactly midway

between the eye -brows.

ficlotJA

Ey re noving the rear wheels from a touring car
and iu)stitutiag a spiked drum and runners, a winter

pleasure car is made.

monausigon

BecE-ise of specidly constructed air chambers
with wnich the rcw boat is equipped, it is im-

riossible to sink it.

Above --The distance from ear -x
ear over the forehead measured with
a tape measure must equal the dis-
tance from the apex of the chin -.c.
the exact crown of the head. The
separation between the eyes shou:C
equal the size of one eye. The tel
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.

 TTIMI,T11,11/T11

Left-The nose of a star should not
project any more than of an inch
maximum. Pictures were posed by
Mary Thurman. well-known photo -
play star. -By Harry Van Dernark-
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a

b

The Newest Radio

ill

Ambition to communicate with Mars by radio is
the central reason for the existence of "Radio -
mania," just completed Hodkinson picture starring
Grant Mitchell. shown above at his radio station

01 0

:fit nuif

- ctit?

A Martian radio station. as depicted by the pic-
ture. The radio apparatus used in the photo -play
was all especially built by the Western Electric

Co. Note the larre ears on the Martians.

That the Martians are interested in monstrosities just as inhabitants
of the earth are is shown by the fact that they have elaborate

museums according to the picture.

a

7.1hoto-Play

A couple of plater, with the assistance of his
fiancee and hopedto-be mother-in-law serve to

demonstrate the workings of the solar system

A typical Martian home is shown above. Before
Mitchell communicates with the planet, he in-
vented a tickle's alarm clock and made a fortune

with which he built the radio set he used.

The tense moment. Martian radio operators, doing
a little "DX" stuff at their station, pick up the

earth on the kind speaking phones.
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Around the Universe

They entered the Milky Way on the seventh day
entrance into the Galactic Plane was unmarked,

CHAPTER IX.
In which the voyagers plunge into the darkness of
space beyond the milky way, and two most felici-

tous events occur simultaneously.

THE 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 eye. 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."
WATCHING a game of cards,

"Tubby" suddenly finds himself
out 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
apace flyer.

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 near 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
are inhabited, they head toward Alpha Cen-
tauri.

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

By RAY CZYMNIFNGS

5TH INSTALLMENT

after passing Alpha Centauri. Though their actual
the firmament simply blazed with bright stars.

The heat was tremendous-almost stifling.
AH 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 visivally 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 t h e
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. How 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 hack 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 goin' next. perfessor?"
Sir Isaac looked up, frowning. "Eh?

What's that ?"
"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 again, so Tubby and Ameena
had thought it best to let him alone tempor-
arily. They had spent almost the entire
morning 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, anti he retailed his plans.

SIR ISAAC TELLS HIS PLANS
I did not stop at Alpha Centauri." he

said, "because I calculated that the time

"There is our Sun," said Sir Isaac-"and there is Betelgeuse. Our Sun is
about 15!',, light years from here-Betelgeuse 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 goin' 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, I am very curious
about these outer realms of space. I have
lots of good theories-hut 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.

"Well," said Sir
Isaac. "that was a
gigantic building
alongside of which
we went down-
a 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."

"-it would gratify me very much," Sir
Isaac finished.

Thus it wz.s arranged. Tu'aby and
Ameena returned to the observatory-the
only 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 al. in," agreed Tubby. "Let's
get him to bed."

Sir Isis: leaped back to the keyboard just as the vehicle struck something soft and yielding.
There was a gigantic swish; the room tilted and trembled-then silence.

643

They awakened him gently, and ordered
him lip to one of the bedrooms. Like a
child, he obeyed. On the stairs he roused
himself sufficiently to caution Tubby.
SPEEC AND DANGER INCREASE APACE
"I want you to look ahead through the

floor window at least once every minute,"
he declared. "We have very little room, even
out here, at this velocity. I have several
times barely avoided collisions that I
haven't told you about. 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 morning, 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, now 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 hack 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 defection in the course of the
vehicle. For a collision to occur, therefore,
one of these smaller bodies would have to
lie exadiy 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)



"Yes," explained the Lunar queen, "it is a movie of the murder as it really
occurred. . . We obtained the pictures through the slowness of light."
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She waved her hand. A mirror appeared on the wall and the whole scene
of the tragedy was enacted in natural colors.

Doctor Illacliensaw's Secrets
By CLEMENT FEZANDIi

0 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-
matic 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. I also arranged that the moon should
he speeding away from the car, hence the
rapidity of the car'sfall will he still further
diminished, since it will he 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. The compartment is shot off
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 he exploded in turn. In
fact, here goes the first. But I shall fill
this room with mattresses to deaden the
shock for us."

No. 23
What Dr. Hackensaw
Found on the Moon

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 filled 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 -hall, and the doctor was
pleased to observe that the speedometer
showed an appreciable reduction. Of course,
the concussion was great, hut 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 he 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-
ing 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 he 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 of 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 nig'ts 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 looked -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 p&uliar
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 hounds in
the air.

"DOC" AND "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-
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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 see!" 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 to 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 yet 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
secret!"

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
object they accomplished.

Then he felt himself pulled away by some

o45

The Lunar landscape proved to support a great, luxuriant vegetation. Although there were some
green plants among them the cther colors of the, rainbow predominated.

Close by the main machine, which consisted of a number of unconnected spheres rotating about each
other, there was an auxiliary part. The doctor examined it long but could not discover its purpose.

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 crying? I
felt all along that your gayety was unnat-
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 sec me
in the car, but the fact is I 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, I swear
that I am innocent. 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. I
knew I shou7d 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 to prove.

(Continued on page 710)
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t 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
this device
the pilot's
physical
adaptibil
ity is
safely
tested

CtI923
8Y SCIENCE
AND INVENTION

APPARA
THE PSYCH
AND THE RESISTANCE OF THE
PILOT AT DIFFERENT ALTITUDES
(IN THE PHYSICIAN'S OFFICE)

el!?

TUS RECORDING
OMOTIVE RI ACTIONS

BREATHING MASK
FOR THE OXYGEN -1,

CONNECTING TUBES
To OXYGEN CYLINDER

PROVIDED WITH OXYGEN
MASKS, THE PILOTS ASCEND
SEVERAL THOUSAND METERS

BELL JAR
CONNECTED TO
THE CAISSON

The operator sitting with the men under test
observes their actions. He controls connec-
tions to the instruments, one of which records
the rarity of the air corresponding to altitude.
another the fall in temperature. A third re-
cords the pilot's movements. The most impor-
tant one is shown to the left. It records the
effect of height on the pilot's ability to act
quickly; tests the response of his motor nerves

which is of utmost importance.

TO THE REGISTER
OR RECORDER

AIR INLET
(THE DESCENT)

be extracted or ad-
mitted to the cylinder in such
a way as to give an exact
replica of a rising or falling

plane. The future aviator,
we a r oxygen masks

and recording instru-
ments that give a
record of all their

reactions to the
synthetic flights

and falls. All
instrument
wires, air
and cool-
ing pipei

come in
under

the
floor.

EXTERIOR
CONTROL APPARATUS
AND APPLIANCES

BAROGRAPH +.:
RECORDING THE
FICTITIOUS ALTITUDE

IIAROMETERS

iECORDER OF THE
MOVEMENTS

EXHAUST CONNECTION
THE ASCENT I

IN THE CAISSON
THE CONTROLS
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Shy-Writing-An Exact Art
By W. B. ARVIN

2A

PILOT FLYING
110 Ml P ot HR.

/to

15 GAL.
CHEMICAL

TANKS

REGISTERING
THERMOMETER

. PYROMETER
GALVANOMETER

f

WHEN TEMPERATURE REMAINS
STEADY (VAR LESS THAN 2' F.)
THERE IS NO CONVECTION Er
THE PILOT MAY WRITE

CONNECTED TO MIXING CHAMBER
IN EXHAUST, HEAT OF REACTION
OF CHEMICALS IS THE ONLY
CHECK THE PILOT HAS ON
HIS SMOKE MAKERS

MIXING CHAMBER -REFRACTORY
LiNED,INSIDE EXHAUST. HEAT
OF EXHAUST CAUSES REACTION
THAT PRODUCES SMOKE

TO - -

GALvANOMETER

EXHAUST

STRATA OF NO CONVECTION CURRENTS

-NA
WINO IMEAK/NG OFF --,.. -111.
CONVECT/ON CURRENTS

SIZE OF ME

Joriev3
EquirArbit 13106

One

............. .

Jr0 ) Letters 50-75
Feet Thick

n of
Thick

Smoke

4

CHEMICAL
TANKS

REGISTERING THER-
MOMETER ON DASH
WITH GRAPH CHART
ROTATED BY
CLOCKWORK

TO GALVANOMETER

-

4A

RECOTC4094-.

THERmomETE

eik eft GALVANOMETER

VALVE HANDLES 11

TO Twit MOPILL
IN GAS MIXERS

NEEDLE VALVE
CONTROLS FOR
CHEMICAL FEEDS

MIXING CHAMFER
INSIDE EXHAUST

THERMOPILE CONNECTED
TO GALVANOMETER

4

A

Convetion
Currents

Staggered letters
so pilot can line up
his letters.
If letters were
made on a level

_at the pilot would
-.. see only a blur

Jr

Yr

14i

ARM

kegV

k 4:7 /6, Pe 4vc,C4

Different
Currents

1

I

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 airplane at 11C
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. I illustrates the method of staggering the letters 100 feet over each other.

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 ftom
which the smoke -producing chemicals flow back to the mixing chamber in
the exhaust where the heat causes them to combine into 250,000 cubic fee. Df
smoke per second. It requires about 15 gallons of the two mysterious chesri-
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 glue. Luminous letters are used. at
night. The writing will last from ten to forty minutes, depending on the
condition of the atr. C.) 1923 by Science &
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Electrically Driven Ferryboat

P.'44.a.

At
ELECTRIC CONTRJL
WIRES TO PILOTtvTA _ _

iL Nos t aciza tzems

110011111:0 16:G
DYNAMO DIESEL OIL ENGINE -

.1 Juni-fit'

-
ELECTRIC MOTORS

DRIVING PROPELLERS STEERING
RUDDER

An elect 1,:ally driven ferryboat with much larger carrying capacity than the Golden, the inventor. The boat is entirely controlled from either pilot house.
old type steam -driven by Captain Samuel It can be easily maneuvered and is stable in ice and rough weather.

Camera Used to Judge Horse Races

FINISHING
LINE -01

14t

1

MiTGNE1 RELEASE
rOR CAMERAS A & B

ECTRIC CONTAC-
BY THREAD

dl

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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How to talk to a friend hard of hearing. Mr. H. Gems -
back at the right demonstrates the instrument to a per-
son of normal hearing. In order to hear with the Oso-
phone a normal person must close his ears tightly; then
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 5r= ohms in order to pass power-
ful currents. Sound coming through the telephone
receiver operates the microphone which in turn

energizes the Osophone.

NeczThlg TillTough the Teeth
Ily LtrSe GERNSISACK

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.

rThe Osophone consists of two electro-magnets mounted
on flexible soft iron laminations. Two hard rubber bit

I
pieces are placed between the teeth. The instrument
works best when not bitten too hard. The two soft

I iron pole tips move to and fro when the Osophone is in
operation and the sounds arc thus transmitted.

 -warsoreinNsir----...
0

/3

At left is shown a close-up
of the Osophone. 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

dcaf or near deaf.

MICROPHONE
BUTTON

1

RADIO OUTFIT-

TELEPHONE'
RECOVER

BATTERY-

OSOPHONE

I

(7")
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Army Airplane Refuels In Flight

REFUELING

GASOLINE HOSE
ON REEL

-NPN
SLOT IN BOTTOM

OF PLANE

OM) IT(

Refueling Airplanes in Flight Was Demonstrated Successfully by Two ArmyFlew at the Same Speed, of Course. Fig. 2 Shows Another Means of
Flyers Recently. The Method Used in Transferring Gasoline from the Communication Between Planes in Flight Demonstrated Several Times Al -
Refueling Plane to the Plane Below is Shown in Fig. 1; Both Planes ready. Fig. 3 Shows Packages Being Sent from One Plane to Another.

How .10 ub er Articles Are Made
By ISMAR GINS ERG

MANDREL

DIE

RUBBER
COMPOUND

RUBBER COMPOUND

MANDREL

J

HOSE

ARMORED
HOSE

t., ri
« ( r mil um flitaima«

( (

SECTION OF
AuTOMOBI LE TIRE

RUBBER CORE

3aP STEP

O

GOLF BALL WITH
LIQUID CENTER

STEP
'RAP CORE IN

TAPE

-HALF
COVER MOLD

4D' STEP
VULCANIZE

STEP
WINDING ON

THE RUBBER
THREAD

=1=DimPLES

J
The Making of Rubber Articles is of Interest to Everyone Today. Fig. 1 pound Being Moulded Around the Cord or Fabric. Fig. 3 Shows a Rubber
Shows How Moulded Rubber Compound is Fed Through a Worm Feed Golf Ball Having a L quid Center. Fig. 4 Shows How Wire Armored Hose
Device and Forced Out Over a Mandrel to Form Hose or Tubing. Fig. 2 is Made; The Hose Passes Through the Axis of Spool Containing Wire.
Shows Various Component Parts of An Automobile Tire, the Rubber Com- Fig. S Shows Successive Stages in Making Golf BaIL
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Sheea Meth
row_

Rudolph Schmidt, eighty years old, has the work of a lifetime boind up
in the nautical air propeller shown in the photos above. He began work

And Ihropellller

on it in 1874. Now completed, it will drive a small barge fifteen miles
an hour against a stiff river current, it was demonstrated recently.

50.00 Prime Contest - Psychic Motor.
AT the right we have what is called a

"psychic motor," or a motor to dem-
onstrate what has been termed "animal mag-
netism." Of course there is no magnetism
to it. A magnet does not effect the instru-
ment at all.

The device shown in the illustration is
easily constructed. .' piece of writing
paper two and one-half inches wide is glued
so as to form a cylinder approximately two
inches ill diameter. Two holes are made
diagonally opposite each other and a piece
of straw pushed through them. This piece
of straw or tooth -pick should extend on
either side approximately a quarter of an
inch. A minute drop of glue secures it to
the cylinder. A needle is passed down
through the center of the straw. The entire
cylinder is pivoted on the needle point on top

of a glass stoppered bottle. When the right
hand approaches the cylinder it will be

DIAMETER 2'

STRAW

DROP OF GLUE

FLAT GLASS
STOPPER -----

NEEDLE

.4.

PAPER GLUED

found to rotate in one direction, and when
the left hand is held near the cylinder it will
rotate n the opposite direction.

For the best letter explaining why the
cylinder rotates, which explanation should
be made in pictorial form, as nearly as
possible, a first prize of $20.00 will be paid.
For the second best an award of $15.00 will
be made. For the third, a prize of $10.00
will he given, and for the letter ranking
fourth there will be a check for $5.00. Con-
testants are not limited to the number of
answers they may send.

In event of a tic, an identical prize will be
given each. This contest closes in New
York on January 10th, and all material must
be in our hands by that time. Address ans-
wers to "Psychic 'Motor" Editor, care of
;his magazine.

The Month Ac Tonautiicail Novelltiies

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.

THE "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. Envisior the commuter folding his plane for the

night and storing it in the family garage.

WITH 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.

Langley.
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Office Equipmen of Ancient Times

kis a-- et -

Illustration Above from the British Museum Shows an Ivory Stylus of the
Fifth Century B. C.. Centuries Before Augustus. The Broad End Was
used to Chisel Wax Out, While the Curved Side Burnished It In. The

Point Incised the Letters in Wax.

T:.:s 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.

111115=611.1=1=mam.....-

liceee=====a-
3 BRONZE STYLI FROM ROME AND POMPEII - A DIM'

A SILVER STYLUS WOUND WITH GOLD WIRE - A D XEq

1111.moimistimmamommion...._
A BRONZE STYLUS WOUND WITH SILVER - A.D

O
A BRONZE SPLIT PEN - ROMAN ERA

11111111111.11111M!SO
POMO- EGi rTi AN SPLIT REED PENS

FROM FIEN!:,A,FGsiPT.

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

Petspective 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.

ftn Ink Stand of
the Generally Ac-
cepted Roman De-
sign of the Days
of Augustus. It
Was Inlaid with
Six Silver Vine
Sprays. While th.
Hinged Cover Had
an Inlaid Edge.

1

BREVIARII RATIONVM
\

TA BVLCE

ACCEPTI ET EXPEO

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

Case or Scrinium.

Liquid Air Jack

-

New Liquid Air Jack Shown at Left Will Lift 30.000 Pounds.
It Was Invented by Walter S. Josephson of New York Who

is Demonstrating it.

A Perspective View of the Classic Papyrus.
Which is Generally II" x 18" in Size. Note
the Columnar Manner (Newspaper Style)

of the Most Efficient Papyrus Writing.

oviturimpellkill1111011111111 ti lit 10141)11119N,

!'..i!..-7-114trtii

This Figure Illustrates a Day -Book (diurni)
of Two Wooden Leaves, with a Button in
the Center of Each to Prevent Rubbing.
These Board Leaves Suggest the Modern

Book Formation.

Double -Decked One -Man Bus

Center and Right Hand Photos Show New One -Man Fifth
Avenue Bus. It Is a Double Decked Affair; a Periscope
Enables the Driver to See the People on the Upper Deck.
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ADE
Riling Flies Tha'a Spread Dfiease

Idy DR. ERNEST
Right:-The Blood -Sucking, Biting, House Fly, Slightly
Smaller Than the Common House Fly, is the Insect
Which, According to Recent Investigations, is Respon-
sible for the Transmission of Infantile Paralysis. Is
Quite Common in Moist Woodlands and Its Bite is Quite

Painful

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.

Lower Center Photo Shows the Biting
Parts of the Deer Fly's Mouth, the
Parts Consisting of a Number of Very
Thin and Pointed Hornlike Stilettos,
Which Are Arranged in Pairs. After
Entering the Skin, the Blood is Pumped
from the Veins Into the Mouth and

Digestive Tract of the Insect.

Below:-The Beach Fly is a Large Bit-
ing, Blood -Sucking Fly Attaining a
Length of Nearly 'A 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
y RAYMOND WARDELL

CADLES

1 1 1

MOTOR DRIVEN
AIR COMPRESSOR

#

AIR DRIVEN
CONCRETE MIXER

 -
EXCAVATION

Compressed Air and Electricity Are Two of the Biggest Factors Involved
in Modern Building Construction. Above. We See an Electric Hoist Oper-
ating a Derrick and Scoop Shovel, Also Electric Drills Operated from a

PILE DRIVER
60 BLOWS PER

MINUTE

JACK 

)
CINERAT011

.410'.

TO ELECTRIC DRILLS

AIR.
VALVES

CYLINDER

ECCENTRIC

EXHAUST

All DRIVEN HOIST
CV WHICH PILE DRIVER
PULLS ITSELF FROM
ONE POSITION TO

ANOTHER

'se
SENT TOP OF PILE IS CUT OFF MTN
ACETELiNt SLOWER- SAND IS THEN
!MOWN OUT OP PILE AND IT IS
FILLRO WITH CO

ANOTHER FORM
OF PORTABLE
HAMMER, LOWERED
OVER TOP OF PIPE
DELIVERS FASTER
RUT LIGHTER
SLOWS, 2E0 PER
MINUTE

HAMMER
CAP
PILE

GRIPPERS

STEEL PIPES DRIVEN TO
BED ROCK AND POURED
FULL OF CONCRETE TO
SUPPORT WALLS AND COL.
URNS OF CUILDINO

4

Dynamo Driven by Friction from the Rear Truck Wheel. the Truck Being
Jacked Up. Comp d Air Operates the Concrete Mixer Shown in the
Lower Part of the Scene, as Well as the Pile Driver an& the Rock Drills.
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Co pressed Air in
Subway Operation
Top Illustration 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, Showing Trigger Elevated to "Stop"

Position.
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

B-akes.- By R. H. Tingley.

Want More information?
of the subjects illustrated and described in this

you want additional information concerning any

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
flr 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. Send 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.

Simplified
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
Wi'h Switch
Bar Locked in
Reversed Posi-
tion by D-2.

hiV0I4.plitatki
WI

Ft- ROLLER
DOG

-p_ECT110- PNEUMATIC SWITCH
AND LOCK MOVEMENT.-

Illustration at
Left-Auto-
matic Stop
Mechanism in
Track at Van
Cortlandt Park.
Lower Illustra-
tion-Dwarf
signal and
Automatic
Train Stop-
Electro-pneu-
matic Inter-
locking. at
228th Street
Yard of the
Interborougn
Rapid Transit,
N. Y. City.
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Monster Army 'rank Destroyer
By S. It)). ROCIME:NBACH, Commitaliadeclat IL, 6, Arlatty Tittliak 6choo1

CAN CLIMB 5 FT.
VERTICAL BANK

S
S

iir.

TREAD

94ei
109..

Zie#
 CAN CARRY 16 INFANTRYMEN

AS PASSENGERS OR TWO TON
OPTIONAL CARGO ........... #4°

SEMAPHORE

CREW OF 10 MEN AND OFFICER

9($

/

la INCHES OF moo
NO OBSTACLE

CAN CROSS
14 FT.

TRENCH

ENGINE ROOM
SPEED REDUCTION

GEARS

AMMUNITION ;""--
TREAD DRIVING GEARSCREW'S SPACE

b

DOOR s

RECEIVING AERIAL TRANSMITTING AERIAL
- I

- - /
,-- --':--,. -ki--vrc....

' IF =
l 3.4 1\6_ ., ,-

'''.

The General Specifications for the Mark VIII Were as Follows: Weight: 35
Tons. Length: 34 Feet, 2,/, Inches. Width: 12 Feet (With Sponsons Out.
8 Ft. 8 In. Folded). Height: 10 Feet, 3 Inches. Armor: Proof Against All
Small Arm Bullets Including Armor Piercing. Armament: 5 Machine Guns of
Which 4 Can Be Fired at Once. 2 Six -Pounders (2.24" Bore). Speed: Maxi-
mum, 6 Miles Per Hour. Power 10 H.P. Per Ton of Weight. Trench Cross-
ing Ability: 14 Feet. Ability To Climb Vertical Bank: 5 Feet. Flotation: 4.5

400 H.P.- 12 CYLINDER ENGINE

Ordinary Houses and Trees 12 Inches in Diameter Are 'Knocked
Down by the New Mark VIII Tank. Its Path is Readily Followed
Ly 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-of To -Morrow -

Pounds Per Square Inch-Any Ground That Will Support a Man. Communi-
cation: Every Tank Carries Two Pigeons and Signal Flags. Every 16th Tank
Has a Radio Set. Every Company Has Messengers. Cargo: 16 Infantry or
Iiiachine Gunners in Addition to Crew, or Cargo of Two Tons. Wire: No
Obstacle. Radius of Action on One Fill: 50 Miles. Mud: 18 Inches of Mud
No Obstacle. Obstacles Readily Overcome: Forest, Stumps, Boulders.

Shelled Areas Soaked With Water and Tank Pits.
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Gold Leaf-Now lIt is Made
163y IISMAR GIINSBERIG

-  -.." .  -
/4%elvION. .i

4R1

GOLD BAR OR BRICK 0
999+ FINE GOLD

ROLL TO 1/1000"
BETWEEN ROLLS--

' LONG STRIP OF
k.," GOLD PILES UP

ii%" DIVIDED INTO 4 PARTS
OR 800 PIECES.

;

800800 PIECES BETWEEN

t't / GOLDBEATERS SKINS
BEATEN WITH 10 LB.77 HAMMER TO

4-1/4"

4%, THEN
se

Esimeollm-

w
GOLD DAR MELTED, - -
SILVER OR COPPER ADDED
TOMEI 23 CARAT ALLOY

0 GOLD STRIP CUT TO I" SQUARES

ft/

I 8 LB- HAMMER

1400 PIECES, INTERLEAVED
WITH GOLDBEATERS SKINS
BEAT TO .....

2 Vs"

3200 PIECES IN ALL

Gold Leaf is One of Those Rather Rare Articles of Commerce Which Few of
Us Have Occasion to Use. The Successive Stages Followed in the
Making of Gold Leaf Are Illustrated Above. A Bar of Pure Gold is
Melted and an Appropriate Alloy Added. This Is Then Rolled Into a

Typewriting by Wire

CAST IN IRON
MOWS

1/8t... 6"
GOLD SLAB

0.#

(0) 200 PIECES INTERLEAVED WITH PARCHMENT
HAMMERED WITH IB LB. HAMMER .

1-74's
114.16..

...INEAD ti ti tl
BECOMES

3.3/4"4"

_

-A

4-6

5
CUT TO SIZE
AND PLACED
IN BOOKS OF

25 SHEETS

Long, Thin Strip and This Strip is Then Cut Into Small Squares.
By Repeatedly Hammering the Gold Leaf, Placed Between Gold -Beaters'
Skins (Made from the Large Intestines of an Ox), It is Finally Cut Into

Squares and Placed Between Paper Leaves in Book Form.

New Intercommunicating Electric Typewriter Invented By Dr. George A. Cardwell of Yonkers, New
York. A Station With Such a Typewriter May Communicate By Wire With a Similar Station.

Drawing Made Easy

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 Uo Free -Hand Drawings Once They

Have Been Executed.
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Popular Astronomy
By MABEL. M. Lk.:WII, M.A.

OF THE U. S. NAVAL OBSERVATORY
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Above is the map of the heavens for November. The location of the stars P. M., November 1, or eight P. M., November 15. To use the map,shown will coincide exactly with their positions in the heavens at nine hold over the head with the top of the map to the south.

CHART OF THE HEAVENS FOR NOVEMBER
THE last of the summer groups, Her-

cules, Lyra and Aquila are approaching
the western horizon. In the east and

northeast are appearing the vanguard of
the brilliant constellations of winter, 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-

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
second 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 fur
observation another of the mysteries of the
heavens, the Great Nebula in Andromeda
It will he 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 Motorial
SPEEDOMETER

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
................

.......

An Auto Signal Which Operates by Air Pressure,
Furnished by Pressing a Small Bellows with the
Foot. This Causes the Rubber Hand to Extend as

Shown.

TIRE PROTECTOR

SeCI'anal
rye/

i6a4anzto /ran free onK.
Iwo for eocn section.

i

link in pose!/on.

0/o tires ore ad /rev
sections Intro lo
four ',en's is /gr.1"/7

Th's Tire Protector Which is Designed to Be Placed
Over Standard Pneumatic Tires. They Consist
of Sections of Old Tires About 3 or 4 Inches
Long, Held Together by Means of Galvanized

Iron Wire Links as Shown.

OILING SYSTEM

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

Those Using the Old Style Grease Cup.

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.

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

Model.

TRAFFIC SIGNAL

A Unique Traffic Signal Which Stands Only S'
Inches Above the Street Level and is Designed to

Automatically Regulate Traffic at Crossings.

PISTON GAGE

By Means of the Device Illustrated Above it is
Possible to Measure the Outside Diameters of Ob-
jects Such as Pistons, Directly in Thousandths of
an Inch. This Device is Nothing More Than a
Flexible Strip of Steel But It Will Measure Diame-
ters from 24,ths to 5 I-16ths Inches Very Accu-

rately.

ENGINE MODEL

MOTO-METER LIGHT

At the Right: A
Combination of
Moto -meter and
Luminous Radia-
tor Cap. T w o
Small Lights Serve
as Emergency
Driving Lights
and Also to Illu-
minate the Moto -
meter When Driv-
ing at Night.

...... ( ..

,)101-  bi-' ,,,--
.......--- I _

TIRE REMOVER

By Means of the New Device Illustrated Above
it is Possible to Change Tires in a Very Short
Space of Time. The Device is Applicable to Any

Type of Standard Rim.
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o) nc f r Ev.--rybo(a
kly PROF. JOSEPH D'UNICIHGER

NUMBER 8 OF A SERIES.

y

LOOSE
5ECTioN

METAL 60
TOP

PAPER
SECTION
FORMING
LOW
PART OF

BOTTLE

RABBIT
CONCEALE
IN BOTTLE

y.
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
.:rumpled wrapper off stage. It's all very simple when the apparatus used liquid; the bottom the rabbit.

RED WHITE BLUE
The magician has a solid King Tut figure examined. He then places it ina red colored glass, puts a paper cover over it and-Behold-the glass is
clear and ,here is a red King Tut figure in it. The red figure is then placed

SHUFFLE THE DECK
AND INSPECT
THE BALL \

Professor hands out a deck of cards to be examined, also a billiard ball.' He
then shuffles them, balances the ball on top and it rolls from side to side.

QUARTER

MIND
I,READER

IN NEXT
ROOM

SILK FIGURE REMOVING COLORED LINING

'`GLASS WITH COLORED
LINING AND FOLDED FIGURE IN
BOTTOM,BE R'CK

SPRING
INSIDE
SILK
FIGURE

tl

FOLDED
FIGURE FOLDED

FIGURE
OPENING

in a blue glass-the glass becomes colorless and the figure blue.The color
of the glass is imparted by a false celluloid tumbler inside. The colored figures

are of cloth with a spring inside.

Wonderful, hi sense of equilibrium. But, look closely, the ball has a small
hole and the professor depends on a small spring wire to hold the ball.

NOTE VEINS
Se COLOR

f

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
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Popular Scientific ETICOTS
By RAYMOM) WA)ILILS

/i -SEALING WAX"WfiX"?'i--- DOES GERMAN SILVER
CONrn/N SILVER .2

- _
..-

. ---:-- -

,-::/......1j
k

, 10.

.-----'- jit,i.
1/  '

--W- /'t\-' ,., RI

ic -._,.

,

i, 13 THIS REALLY)

r --""WAX" PAPER ?

.

:

1111

.

\".\\-

.,....., _.-.--

154iiiiig4[ir'.°7 'ft -1:
1

ERMAN f!i
SILVER .>._____=---------

::_-------

'..--.......---

. _,---

-:,---
iiiiiiiimiiiimmicitiNwolow,mii,iimuCA;111.,, .0 -

, ,--

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.

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.

/5 THIS REALLY A SNAKE'S
'STINGER"?
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The snake has "no stinger." The forked pro- The natural composition of the tobacco plant
jection from its mouth is simply its tongue. contains a goodly percentage of potassium and
The snake's poison is not injected into the bite nitrate in various forms. Any saltpetre in cig-
through the tongue. There are special glands arettes is the natural product put there by
over its upper teeth that force the poison Mother Nature. Bits of stems that are left in

through the teeth and into the wound. 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.

DOES AN ICE BLANKET
"SAVE" ICE ? WHAT 15 THIS

ARE ALL ERASERS MADE OF
RUBBER?
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ce blankets do save ice by keeping it from Solid, or real. "Zincs" are seldom used for Some of the so-called "ink erasers" contain rub -
absorbing the heat in the surrounding air, laundry and wash basins. Iron "sinks" are ber. The more common variety, however, some-
Theuse of such a blanket in an ice -box reduces often coated with it as in galvanized ware times known as "soap erasers" are made by
its efficiency because it does not allow the ice More often they are simply enameled. Ask the specially treating the products of corn oil. The

-heobjects put in the box. Ice cools 11 I i -he will tell you "but, yes, we have no product is then sulphonated. Most of the popu-plumber
surroundings only when it melts. :ince in the kitchen." lar art -gums are made by this process

. .
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Emperrimental Ellectro-Chernil°stry
IRy RAYMOND 13. ViARLES

SOME EASILY MADE ELECTRIC FURNACES
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The structural details of two very simple electric furnaces 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 pc rcelain boat holds the substance.

The photo to the left above shows the tube furnace as it stands ready
to receive the outside coating of asbestos. At the center is shown a
furnace of the arc type installed in a crucible. A lid is made fast
around the top carbon that fits over the top of the receptacle when

the arc is drawn. The whole is supported on a ring stand. At theextreme right is shown another furnace of the resistance type. It willlend itself very well to ignition work. A crucible is placed inside thelarge container and serrounded with the resistance unit.

MACMHE FOR. PARNTRHG 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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eriments With ar Crystals
illo 5f 0. IVAN LEE

Iceland spar crystals can he obtained from scientific supply houses.

IL
TRY YOUR CRYSTAL ON THESE
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Very
crystals

interesting experiments showing the double refraction
or cleavages. In Fig. 1, if the crystal is placed

double. If the crystal is rotated with the dot as a

of light can be performed with Iceland Spar
over a black dot on a card the dot will appear

center the second dot will turn round the first.

e /1 I
Elul 44c1d4VIPI......r. .

0 0 ..

'The
ness
grees
Continuing

second or shadow dot always lies in the direction
of the crystal, hence in Fig. 2 where two crystals
with the bottom one, four dots appear. On rotating

to 180 degrees total, only one dot is visible,
taken. The single dots become double

of the crystal's slope. Also, its distance from the first
are used the dot is twice as far away. In Fig. 3 when

the crystal further, 90 degrees. in the same direction
the second crystal counteracting the refraction of

and the lines become shaded when they are viewed

dot is directly proportional to the thick-
the top crystal is at an angle of 45 de-

only two dots will be visible. (4)
the first (5). In Fig. 6 another pattern is

through the crystal.
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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.

N 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.
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,
. - 0 :,
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0 ©
For the best effect in using the squares pattern, the diagonal of the squares should equal the
displacement of the crystal used. At the 45 degree angle as in Fig. 10 the nine squares become
twelve. 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.
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Mt CON smuc-Rnik.
and-propelliee !Ice 511 .iffif

Seat back
Sody, ' Oar lock

Runner plank 5;,cering lever

Puaner

/0/7f
Side view

Oar lock

Runner
Top view

Ruelo'er

Rock

717/er

Washers
font

Detail of
,Puda'er d 9,05/

Steering /ever Teeth -- "-flange:
59uare end
/rudder 0057'

4111111Millii=MIMIEM1711.11.111181
A20/70 ,Pua'aer Oar sha/74-

/ iron Tiller00

Detail of Yee Oal-5.
The above shown skiff is very similar in design to the regular ice boats. wood with  spiked wheel at the end that grips the ice. All wood con -
The principal difference is that it is hand rowed. The "oars" are of struction should be of oak or hickory. -L B. Robbins

Coil Bed Spring a5 General Handy -man
Rue or wax pot, 5o/aering iron F/, fer

Torch

fig. I
Nose (Gorden)

fig. 5

fig. 2
Bread toosler

fig. 3
Neater pipe
or flue cleaner

Line with
inner tube

Twin,

5aple

fig. 4
Wood block

fig. sr

Fasten
tube to
block

Turn edge
and sea/

Nothing is quite so handy as a coil bed spring. One of its most valuable bottom of the spring, lir.ed  ..ith an inner tube, over the mouth of the
uses is as a force pump for cleaning drains. (Lower right corner). Plate the pipe and pump. -W. T. Markowski.
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Some linteTe5gng Foun.aakm

fig. 1

Hydrogen
genera/or

Acid
zinc

fig

I\

fi:e7. 2

Ammo/7/am
hydroxide

Sodium
hydroxide._

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
water escaping through tube A. causes art 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

1/?7/770/7/.a
genera/or

.

fig 5
rates of gases. Hydrogen introduced into the bell jar diffuses through the
walls of the unglazed porcelain cell supported on the tube A much faster
than the air in the cell escapes. This causes an internal pressure which
causes water to be ejected through C. Fig. 5.-An absorption fountain,
started by blowing a little water from C into A, the latter filled with
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.

11-lome-Mende Lzboratolry Appzrztus

fig. .1

,Riligsfatid
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i
605

NS4d10.
ittouXah/ast

fig. 2

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
beweler's blowpipe soldered or wired to a Bunsen

urner 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. 3.-
Pocket types of ammeters and voltmeters may be
simply and inexpensively converted into desk types
with aid of a bit of sheet metal and some cigar -

box wood.
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Cheap Level

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 Hot Days
Ne,stiN CLOTH

FOR VERY
NO7 DAYS

ROD

WEIGHT

a

FRONT

A fan that will operate with the motion of a rock-
ing -chair is shown in the sketch above. Beneath
the chair are placed two blocks, bored to be used
as bearings for the rod that supports the counter-
weight. This weight can be of wood. The fan at
the top is simply a large cloth slipped over the

bent end of the rod.-John F. Pascik.

Shokl Lynne Telephone

Traiipnitter button

This telephone set is for short distances It is made with a 75 -ohm receiver and a transmitter
button. A niece of brass tubing is flattened and bolted to the receiver. The transmitter button is then
bolted inside it. The wiring diagram is shown below. The bell, receiver hook and push button are
mounted in a box. To operate take instrument from hook and close push button switch.-T. W. Heine.

Alarm Clock Chicken Veeder

0/d tin

Tn

-Trip -/

/

,
cover

Alarm c/o& be//
serves as call

for chickens

Cora.attochea
to winding key

HEN
HOuSE

The chicken feeder shown works automatically, even to calling the fowls from their nightly slumbers (if
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.

Spring Ellin ($ es

41/49 sfir/V
Bo/1s

AP I

The hinges shown in the above sketch are made by
drilling holes in leaves of discarded springs after

drawing the temper.-G. A Luers.



Science and Invention for November, 1923

Perfume Malting for Amateurs
By DR. ERNEST BADE

The above photos illustrate clea-ly 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 whale
covered with alcohol. The flask is then connected with a condenser, vertically

To

placed, and the mixture is heated slowly for six or seven hours Then filter
the contents of the flask through filter 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.

estore Dry Batteries

Since the dry battery is simply a modified form of the old Leclanche cell it
may easily be brought back ir.to service by placing it in a solution of ammo-
nium chloride or sal -ammoniac. If this chemical is not obtainable, photog-
raphers' hypo, sodium thinsulohate, may be used, but the results will not be
quite so good. It is only neceseary to drill $not punch) holes in the sides of
the old cell and place it in a menty per cent solution of :he salts mentioned
to gain the results. This trick bringing them back veil. be especially use-

ful to radio 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 fist.
A row is also bored around 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 and then plunging it in cold water.



Science and Invention for November, 1923 667

.4-41,..ezerev.".eizeoleseeoesrer4.v../.

IFICjVV-10-)VAIKE-
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 forthe most useful, practical and original idea submitted to the Editors of this department a monthly series of prizes will be awarded. For the bestidea submitted a prize of $15.00 is awarded; for the second hest idea a $10.00 prize. and for the third best a prize of $5.00. The article need not bevery elaborate, and rough sketches are sufficient. We will make mechanical drawings. Use only one side of sheet. Make sketches on separate sheets.

shoe Scraper
1st Prize $15.00

:13" .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.

SzAake Driilli
Speedometer shaft

H.P. 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 chuck takes up the thrust.

-Harold Jackson.

Was} ilDasin IF
Wash basin

---iron sink drain
Pe /- - At/,p,9ie
cock --r

5goZtonk

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.

Scratch -Awl
2nd Prize $10.00

.Clutch pencil -

fine /one phonograph

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 obtained cheaply at any hardware store.

-W. H. Holland

low Torch Boiler

Cog

foil entrance

I Torch

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.

aro meter
3rd Prize $5.00

sfring,

box/wood/

=him -4;0120.

Bracket

Ieedie

.4/.0Box -61
A cat -gut violin string fitted with an indicator
as shown makes an excellent barometer. To cali-
brate it. on a dry day, mark "Fair". Then let
a drop of water soak the string and mark "Rain".

Elder Schaffner.

DOM' Belli! Cfircuit
A

ievostat

Push buttons

Spv

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. -S. S. Peszel.

Sanalll Lathe frtc

Nets ellch /5
he/din vise

yeest IDlrill

hfandre/ for binding posts

This end held Thread 10
in chue/r tit worA-

Alarthe/ for magnet coils
dews/ens to se -

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 runningit. This lathe will find many uses in winding coi.s, dressing round work and polishing. In winding
coils with its aid, a mandrel, such as the one shown should be constructed. In polishing or finish-
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.

-

ED L/GH

in Ili III 1

2 I
;1 iii !II lit II

PAN OF POWDER -SAME AS #2
ELECTRICALLY IGNITED /N TABLE

Parts by Weight: No. 1-Sulphur 2, Char-
coal 1/4, Magnesium (powder) 1, Iron
(filings) 1, Sugar 1/4, Potassium Chlorate 2.
No. 2-Sulphur 2, Charcoal 1, Potassium Ni-

- 7- -
CARDBOARD BUILDINGS

SULPHUR AND
/RON FILINGS

trate 2, Strontium Nitrate 3. No. 3-Sul-
phur 2, Charcoal 1, Potassium Nitrate 2,
Barium Nitrate 3. No. 4-Sulphur 1, Po-
tassium Nitrate 2, Charcoal 11/4. No. 5-
Sugar 1, Iodine 1/4, Sodium Nitrate 1/4. TEST TUBE
No. 6-Sugar 2, Potassium Chlorate 21/4.MIX CHEMICALS CAREFULLY WITH

SPATULA . DON'T RUB ONE FORM

A miniature volcanic eruption that will produce all the details and thrills of
the real explosion can easily be made with the help of a few chemicals. First
construct the stage setting as shown in the top sketch. The houses are of
painted cardboard. They are set in front of a background painted on canvas.
Lights are placed inside the houses as shown. The volcanic mountain is
made of plaster of Paris into which the cardboard tube, shown in the draw-
ing at the extreme left, is placed. The chemicals listed above are placed
in the tube as follows: One inch of number one, one-half inch of number

Adg frOIITrik Wadon
Wheel

PortiOn of sloe/
wheel rim'

Cat here--
Threw:1AI (ad.

By cutting the rim of an iron wagon wheel about
twelve inches from the spoke and then straighten-
ing and sharpening it, a good adz can be construc-
ted. One end of the spoke is threaded. A piece
of gas pipe is fitted over the spoke and made fast
with a nut. -Dale R. Van Horn.

_

1<-111_
-SAND- - _ - _

OF MINIATURE VOLCANO

two, three-quarters of an inch of number three, three-quarters of an inch
of number four, one-fourth of an inch of number five, and lastly three-
quarters of an inch of number six. To set nff pour S c.c. sulphuric acid
(C.P.) on the top, keep the face at a distance. The scene will be realistic,
according to its originator. -Orhan R. Coblentz.
Another volcano. more easily constructed is shown in the right hand sketch.
The mound is filled with a mixture of iron fillings, dampened, and flowers
of sulphur. It explodes automatically. -A. D Turnbull.

Lead Carbonate meaching IFRowers
Reduction

THISTLE TUBE -

DILUTE SULPHURIC
ACID

-SOLUTION-
SOD' UM CHLORATE -5645
SODIUM CARBONATE

WATER 350 cc

LEAD
STRiP---

I CARBON
DIOXIDE

GENERATOR

MARBLE
CHIPS

CARBON
DIOXIDE

LEAD
STRIP

STORAGE BATT

The electrolysis in the experiment above allows
direct reduction of lead carbonate, from which
white paint is made. For best results the solu-
tion in electrolysis, should be made of 15 grams
of Sodium Chlorate and 5 grams of Sodium Car-
bonate and 350 cc. of water. It should be stirred
while the experiment is in progress.

-Orhan R. Coblents.

by 1Dippfin

COLORED
FLOWERS

TURN WHITE

ETHER /00 GRANS,
AMMONIA WATER

/0 GRA/75

By dipping any colored flower into a solution of
100 grams of ether to which 10 grams of ammonia
water has been added the flower will slowly
bleach. -Elmer Garbella.
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akudene5 Lehi Code WhAlle A.,c-ceep
111) WHIITZlitS

Learn au ...1 Worris. Whae.- .1-1(0)-u.

By H. GE,IkNSBACK.

COMING INVENTIONS
HE normal lunnan lily covers
a period of sortie C ,nty years.

Member Antericah Physical Socitt?

and he will not wake up. Hr has become,
accustomed to th. e!IC'erl Put let a
rat or mouse
of hi, room

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
Trailing School for airplane pilots at Pensacola, Florida, where students re -

true. Ti 1,
an (1, ;I

thommher 19?, 21

'41,LE (ts't
FORnEli

E lf-CTHICAL Ex PIEBI MENItk

AND 1.1.AR/i
WHILE SIFT
So, Pbyt.

ceive code practice 'while asleep. Twelve stud:nts who lad difficulty in mas-
tering the code in toe 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 an SOS 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 Mato Phinney.
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tane Lc old (3peaseroIl
Boys) Czmp

Scenes at Boy Scout Camp "Glen
Gray," Oakland, N J , where a re-
ceiving set and loud speaker are in-
stalled. Above is shown Director F.
F. Gray reading to ti, Scouts, for
literature is not neglected in their

curriculum

Reveille at camp is shown in the cen-
ter picture. 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.

Radie in the Open Balloon Race

To while away the long 'edicus hours of the open balloon race, held at Indian-
apolis recently, one of the Army teams swung out an artenna and installed
a counterpoise on the Lag and so listened to the broadcast programs. The

Official Photo. Arno Air &nice
radio set also eiabled the team shown to take the race since they were kep
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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Radno--A1111 Over the 'lace

 4

I ",

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
music of WOR and WMAB.

"Ritzy" doesn't know quite
what it is all about but he
figures -hat if his owner, the
enthusiast who spends his
salary on tubes and "B" bat-
teries stays away long
enough he will find out. In
the phcto to the left he is
just ring the loud speak-
er the final 0. K. before
starting an investigation of
the variables and honey-

comb coils.

a..

Even the farm lightms the :3oreclam of hay making
with a couple of g:and opera aerits. Note the fair
driver on this Vermon farm enjoying selections from
P3E-liacci while she .o:lect Dobbin's winter food.

An English firm doing a large retai: radio businm decided that the overhead
of delivering "B" batteries and 10 .!eet of bus -bar wi.:e could be towered by having
the office sign painter do his stuff on the side of d - .t delis.ery cart. The antenna

is by the office boy; the variable knobs t y the carpenter.

Condenser Vernier

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

adjustment.

New Lo -Speaker
AMLICVING
ARMATURE
LEVER

SOLENOID

MATED
CORE

HDRN APERTURE

MICA DIAPHRAGM

DIAPHRAGM
LINK

DIAPHRAGM
RETAINER

LARGE
PERMANENT
MAGNET

ADJUSTING 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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RzOkophone on French Trnh-As
By. H. MMZAOFF

Above is snown one of the "fixed" radiophone receiving
and transmitting stations installed by the French State
Railways with which they have been making extensive
tests. The "fixed" stations, installed in cars, are set on
sidings and used co communicate with the "moving" sets
aboard trains. The "fixed" stations are moved from Foint

to point as the experiments require.

Here are shown engineers representing the Compagnie
Telegraphique ma ring experiments at the "fixed" station
shown in the photo at the top of the page. Power for
operating the transmitting set was obtained from a
small motor -generator working on a storage battery.
A number of different circuits were used and the resu:ts

obtained with each were carefully tabulated.

At the right is seen
the exterior of the car
housing the "fixed"
station and the meth-
od of installing the
antenna upon the ad-
jacent telegraph poles,

on a cross -arm.

The method used for supporting the antenna for the stations
attached to moving trains is shown in the photo above. The
stretcher across the t:p of the car is of metal and is insu-
lated from the body of the car. The .ead-in is taken from

the end of the car where the instruments are installed.

To 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
Lyons. Communication was main-
tained practically a:l through the

journey between the cities.

A "dose up" of the movable
staticn's apparatus is shown
in the photo to the left. The
receiving instruments may be
seen to the extreme left. Prac-
tically only standard equip-
ment wa . used in the tests.
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Broadcast Relay on 100 Meters

i00 METER\ I RECEIVER
.

KC PM t itt""4mutts! OSMAN.

CLEVELAND:MOW FREQUENCY \^-100Q WATT TRANSMITTER

360 METER ty

ottE51-
- -

4?  ,/
q; 

I f § , t.
1 i , .1

I

i ehi

t....,.:.,
I)

/ ClEr I. AND
er

N.\ t / - ' -5:. .' ,IINtIs ,
,r- -....s.e

Th. \
T

1

TRANSMITTER
METER

INTTOSIT 39'.
TRANSMITTER wok,.

PITTIESIING

-4... imbiA 1 roc. WATT 600
MIWATITTEI ""4..117,,LDIO

2___4-...... .

4 -,13tt,,,,r, ..*

t-"

By X-R®WARD ALLEN DUNCAN

4

Cel0e.f. COIL-
VACUUM

TMBE

w-.1

©1923 BY SCIENCE AND INVENTION

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

stages of amplification.

OSCILLATOR

At the left is shown the 250 -watt
transmission set - directly con-
nected to the receiver - which
sends out the 100 meter broad-
cast at KDPM, Cleveland, re-
layed from East Pittsburgh,
which originates the program.

Montreal,

004'

44°, s,

RADIO Plite rE

\*Sii

Hi. I k,49

\
**` t'w ez

MOO WATT ...I

TRANSMITTER,mi
',10,5PAETTILERn

100 METEM

*41'
IVER-

SPRINCTIEL:.
slt0 FREQUENCY

j406

---
/\e,

Ii

9'64'66'

pole_ low ;"
'14 SPRINGFIELD

STUDIO IN
EAST PITTSBURG

Map shows how broadcast on 360 and 100 meters simultaneously at KDKA
was picked up and relayed at Cleveland (KDPM) anc Springfield (WBZ).

At right is seen the counterpoise and antenna on KDKA.

40 FT.

'ow CAGE AERIAL

ROOF OF BUILDING .

SYSTEM SET
INTO OSCILLATION

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.
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Good Siingre Circult ReceAvere
H. EK D'Ulkl CAN

-.---
1*

- E,
--

r21,_ INSULATOR ----...

TO GROUND

4 4

2. ,-611,1.

1611 J 6
'-i --"

16 i,"1 7 i

rs 14 COPPER WIRE 60 TO BO FT
M

-4...
LONG, 25 TO 50 F T HIGH.

B. TO ALMA. -
I

f CONDENSER F
H

'M;o
20T N224 SC.0 I= d...,..! = =1. = G

4. 1i 1

340

= =
B

p
*B. BATT
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I. NOTE: ROTOR

VERNIER VAR ev-irti D 0
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- _____----t GOES INSIDE STATOR
COND

GRID LEAK 111;COND.
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1
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0
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..., ....
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L AST }I
TAP
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ite -Fa-b-4-_El'al G

g6--, 7 e PI

_ _ . . GRID LEAK
I . It - 114,N (

-,3=,_
---- 41,'c  I o

B. COND __ I / \ 4 '-- I)
F \

RHEO

\
, ,..,

. . 2 - , ,
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"*--.B. BATT
" GROUND

This standard receiver,
which is shown above,
of a fairly wide range
simplicity of control.
the details of the tickler
Fig. 2 gives the wiring
a regenerative receiver.
hook-up of the complete

audio amplification.

wiring diagram of
has the advantage

of wave -lengths and
In Fig. 1 is shown

and variometer.
of the set used as
Fig. 3 shows the

apparatus using ,

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
itse.f 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

f a
set is mounted a second smaller panel

is to the6. _._ ___...__

BACK -CONNECTING
BINDING POST

e

which used support condenser,
vernier condenser and the variometer as
welt as the taps for the tickler. Connec-
tions between the two units are made by
binding posts at the rear of the cabinets.

VAR
COND

$

0 KNOB
- e

The tuner will cover waves from 170 me-
ters to 800 meters. With a loading coil3-1-0R.5

. 3....1.. ft.
I which may be installed without disturbing

the wiring of the remainder of the set,

I ill 2,800 meters can be tuned in. Jacks for

FV Above is shown the exterior of
inets contain the tuner detector

the set.
and amplifiers.

The cab- detector, one and two steps of amplification
are furnished.

(--i-Ths\

\:__1:-)1 .ii.imiii.4 I
1'
I M VARIABLE COND CRYSTAL
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e / /DETECTOR

/
COMMON VARIO- i SHIELD ,I
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, MI
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111 CONDENSER
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1
g

:

N ,
e.

VERNIER COND --
1

4

III poodaeolt H
PHONES

islAIN PANEL 9 X 6,2
VARIOMETER -----v g ,-- 0

Above is shown the double panel method of TICKLER COIL- 1,.."'-
mounting. All binding posts are mounted

CND-, 0on the rear of the cabinet. 4, 

,v-
PHONES - -', AE.RIAL At left is shown con-

nections for using the A- GRID
INSULATING ENTRANCE BUSHING -__

,, DETECTOR& PROTECTIVE DEVICE
D- "tuner unit in connec-

tion with a crystal de-
AMPLIFIER A B TUNER

.
C- FIL.GND.

.1'B tector. At right is D- ' .
Ns

shown complete hook- E -TICKLER 14.4 D gr
,rq

D both E ;---

F

up when units
are used. Aerial for
this set should be be-

F.

&TICKLER PLATE
14.1.14
.:411

:.1.

. H

tween Si x t y and
fee t in

H  .6
I- +A.-:13- BATT.

`-1

hi te. N914 RUBBER
COVERED GRO-

H eighty-five
length for reception
of broadcast waves.
For best results, it

,.J- -71. BATT L UND WIRE ---*
K- + DET. II. BATT
L.+ Alsip - - + GROUND

should be placed as

'

high as possible and
N. AERIAL

**-- BATT.. away from all stir- 4,_
,: - 2: -2'2-2, TO GROUND rounding objects. .B. BATT -----°.
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Cochaday Four -Circuit Tuner
FIG.3

METHOD OF BANK WINDING FOR PRIMARY
LOADING COIL ( DESIRABLE FORM.)

ONE -
TURN

STABILIZER COR. SECONDARY

PRIMARY LOADING
INDUCTANCE

STABILIZER CIRCUIT

.0005 MFD.
VARIABLE

--- CONDENSER

GROUND

GRID
CONDENSER

FIG.1

AERIAL

TUBE SOCKET PHONES

22'42 VOLT
'B' BATTERY

I I; Circuit of the Very Selective Corkadav Four -Circuit Tuner. Fig. 2; Size and the Primary 43 Turns, Bank Wound. (Fig. 3) Tapped at thePosition of the Coils, All Wound on 3% Inch Tubes. The Stabilizer Coil Con- First. Fourth, Eighth, Fourteenth, Twenty -Second, Thirty -Sixth Ind Last
sists of 35 Turns of No. 18 S. C. C. Wire, the Secondary 65 Turns of the Same Turns. The One Turn is of Square Bus Bar Wire. -By Leroy Western.

A 50 Cent Loud 5 eater

Fig. 1 Shows a Finished View of SO Cent Loud -Speaker. Part A Consists of a Victrola Tone Arm SawedOff 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.

Dust -Proof Detector

So/or
To Do not a -
Solt low wires

to touch
oat
/6

Cult/ng gloss tube Skier Caps fromitgL ary ce//s
The Illustrations Above Put Forth the Construction of a Dust Proof Crystal Detector. The Cap for the
Upper and Lower Ends of the Glass Tube Are Made from the Caps Found on the Ends of the Dry Cell
Carbons. The Glass Tubing May Be Cut to the Size Desired by Electricity as Described in the Oracle
Department in the October, 1922 Issue. This Method is Illustrated at the Extreme Left -By S. Kruythoff.

Cup con be
revolver/ -

Cop con Se screwed
up or down Cy

revoiwny

Lightning Gap
cr? To Aeria

S,yar,f- Plug

Pipe ariveri
5,ourif-Gap rin`o ground

Lightning Protector Formed by a Spark Plug
Screwed Into a Grounded Iron Pipe. Sepaarte

Points by Thickness of This Page.



Science and Invention for November, 1923 677

Genuine UV -199
tube.

An Experimental Clircuit Panel
By K. ED. 1. WASH tV URNS

APriol
binding --
post

Ground
binding
post

24'

VARIABLE
COND

O 0

O 0
VARIOMETER

TS

aoq,:o

TENS

ROTOR OF
COUPLER

vARIAK.E
COND

0-1@

VARIOMETER

VARIABLE
COND

1

VARIABLE
GRID LEAK

ii..:3AATBLTE

POTENCOMETEP

GRID

0 E.)

PLATE

FILAMENT

OUTPUT

001 MF VARIABLE GOND

VARIOMETER

V

0005 MI VARIABLE COND
VARIO- COUPLER

ROTOR

00
0 0

0 0 0
O 0
O 0

UNITS TENS
SWITCH SWITCH

v

VARIOMETER

0005 MF VARIABLE COND

VARIABLE
GRID LEAK

0
o

/7 00 0,
0

0
0

SWITCH TO
VARY DETECTOR
'13' BATT VOLTAGE

POTENTIOMETER RHEOSTAT

ou7PJT

Binding
pOSTS

14'

By using a panel twice as wide as the ordinary radio receiving set panel and to the instruments as illustrated and connections between them are made by
placing a number of phone tip jacks on the upper half, as illustrated above, means of flexible wires on the ends of which are phone cord tips. Many
practically any known circuit may be tried out. The jacks are connected other variations of this principle will suggest themselves to the constructor.

Handy " ootle-"' Tu e Sleuth

F i lament normal ,11/ 50 watt
Mazda

11111

lamp

-Switch
3 Std dry cells

Filament very dim
or out

Bootleg tube

50 watt
Mazda lamp

 Switch
4.(:1 dry cells

The difference between a bootleg tube and a standard U.V.-199, tray be the bootleg type, which draws a greater amount of current. the filament will
readily ascertained by means of the connections shown above. If the tube not light to normal. This is because the 50 -watt Mazda lamp does not
is genuine, the filament will light to a normal brilliancy, while if it is of allow sufficient current to pass to light the bootleg filament.

THE GREAT RADIO AMATEUR NUMBER
D0 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.

THE AUTOPLEX CIRCUIT
The latest thing in radio. Uses only two variqmetees, one honeycomb coil and single bulb. And brings them ,n 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,
By Jesse Marsten.

The Autoplex Circuit,
By M. L. Muhleman.

Loop Antennae for Transmission,
By Allan R. Kenworthy.

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

High Frequency Resistance, Also articles by:
By D. R Clemons. A. L. Groves,

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

By John L. Reinartz.

Design of an Audibility Meter,
By Ralph R. Batcher, E.E. walutwunwuatuabullaILISIS

Edward T. Jones.
Pad G. Watson.
Kenneth M. Swezey.
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Crystal etector
A. .1. 'ECK

STEEL PO NT

CR, \ STAL

WOODEN DISCS
GLUED TOGETHER

.....INWLATING-14.

MOUNTED CRYSTAL

BRASS OR SILVER\ FILINGS

CONNECTION
SCREWS

ACHINE SCREW TO
HOLD CAT:i\ HISKER

CATWH1SKER

CRYSTAL.

BRASS.
STRIP

B ND1NG
POST

EDGES OF STRIP BENT
TO HOLD CRYSTAL

INSULATING
KNOB

----BRASS
STRIP

BINDING
POST

TO OPOjND

ROOD SCREW
AND RASHER

CRYSTAL

CRYSTAL
DETECTOR

.001 MF VARIABLE COND. AERIAL

CRYSTAL
DETECTOR

i
//

,/

COND.

TUBE

CPv5-AL
vAR.oNETDR DETECTOR

11(001 Mr
VARIABLE

CONDENSER

r--
1

'B. BATT
SWITCH

LEAK

F

RHEOSTAT

001 MT

GRID

a

SOCKET

FRED
CONDENSER

PHONES

1111

\ ARO-
COUPLER [-VARIONIETER

5 r4FOCTA

_E 0 FIXED Cc\DP
C.:` 7E \

TO GROUND 'A' BATTERY

Figs. I, 2 and 3 show various types of commercial crystal de cctors. They with a universal cat -whisker adjustment. A very selective circuit for usealso 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 usedapparatus. 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, ait is possible to make. Fig. S 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 Riandy a ci 10 Wrinklies
AUTOMOBILE

DASH -LIGHT
1 RECEIVING
I / SET

/

#

"1776'
I

THUMB TACK FILED
TO SHAPE SHOWN

MIRROR ---.
__

I
J------- 1

.

.... _ - -- -
_., *1(... A

)
0 0 0q i ..

I

' / 0 o
(o,00'

Mill NI

DIAL

1
'''°---.41

'; Vr

.111 .
..c---- .

"V W <
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 M sat 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 iselectric lighting bills for "DX hounds." A novel indicator for dials may be easy to ascertain whether a silvered bulb vacuum tube is lit.-H. W. S.
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Radio for the Beginner
By ARMSTRONG PERRY

NO. 21-ONE WIRE AERIALS.

4.......iiihr.

INSULATOR

AERIAL

LEAD IN-1
MASTS

-
+E-i ,-..-., 41,,-...:,-..:.

- ..-0----- -
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, , AERIAL e" 2 TO 1, -71
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Kw, SET

__-
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-
- - ti

ii

3 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.
-

_

INSULATOR ___`

AERIAL

\

t

FLAG
POLE -

---PULLEY

- ROPE

,--)
SNAP Hi:IK-S--C-----

==

I

. I
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1/4 ,
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LINE

INSULATOR

41

AERIAL .s.,....;;;;.1

..w... ......-h.:

..

_AERIAL
''...-

la
:

11 H

"""" LEAD IN
THRU FLOOR

- --
.0.,._

An aerial may be strung in the attic, and a When
lead-in taken off in the exact center as illus- an
crated. Lead-in may come through the ceiling.

an amateur lives in an apartment house, When the flag pole is not in use, an aerial
aerial may be run out to a clothes pole as may be run up by means of the rope as shown

shown above. abcve. The other end may be fastened.

INSULATOR
AERIAL

. .,......,,,,
TO SET

-.....___

MN
IPII

INSULATOR

1

,

/
LEAD

TyPE LAERIAL
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.

TYPE T AERIAL
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. . .

,  vs,....
_

AERIAL

WEIGHT- - P

'

WELL

.....,_

.

...'d., ri ri, n LEAD IN ---
___[11.

0-:

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

AERIAL

KITE

----LEAD I

INSULATOR

INSULATEC WIRE

-- ----- AE.RIAL,

WEIGHT

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  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 addressedto this Department cannot be answered free. A charge of 25c is made for all questions where a personal answer is desired.

E AERIAL

001 MF
VAR COND

TENS TAPS

SAME WINDING
DATA AS OTHER
COUPLER

TO

GROUND

50-80 TURNS OF NT 22
DC .0 WIRE ON ROTOR

0005 MF
VAR COND

110 T NT 20 D.CC
ON 4' TUBE

GRID LEAK
a COND

PHONES

TUBE
SOCKET

A

RHEO

.B.BATT 22v

I -
(Q-191)

AERIAL

001 ME
VAR

COND

LOOSE COUPLER

DPI SEC

TO
GROUND

GRID LEAK

LGP1D
COND

'A' BATT

0005 MF.
, VAR
COND

PHONES

TUBE
SOCKET

PHEO

'13:BATT
221/2v

Q-192
n the above circuit diagram, two variocouplers are used for tuning. Exceed-ngly sharp results may be expected. Regeneration is accomplished through

the rotor of the second coupler. The rotor of the first tuning coupler is wound
the same as the rotor of the second.

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 required 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 in connection with an audion detector,
connecting up the instruments as illustrated above. Any size loose coupler
may be used here, but if a very large one is employed, the resulting circuit

may not be able to receive the shorter broadcasting wave -lengths.

SINGLE CIRCUIT TUNER
(193) F. H. Alderman, Ensign, Kan-

sas, requests a circuit diagram of a
single circuit tuner and asks:

Q. 1. May the vario-coupler be wound

AERIAL

LOOSE OR CORRODED
CONNECTION

LEAD IN

TO SET

LOOSE CONNECTIONS
AT BINDING POSTS

"1,

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.

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. Deninire, 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, Maria, 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?

A. 1. Loose connections at some point
in your set are probably the cause. Two
of the worst offending places are illus-
trated herewith.

001 Mf
Var
cond.

Switch

110 turns of NQ 20
D.C.0 wire on 4' tube

Units tops
To ,

ground

Aerial

Grid leak -
I Megohm

50-80 Turns of
NQ. 22 D.C.C. wire
on rotor

'A. Batt

Phones

Rheostat

111,
'5' Batt. 22l2V.

Tuning coil

'A' barttery-'

Switch

Pot -

The connections for the so-called standard single circuit tuner are shown The tuning coil in the above circuit may be very readily wound, or the statorabove. The variocoupler may be wound as indicated or a standard type of a standard variocoupler may be employed. This circuit will not give veryused. This circuit gives loud signals, but has little selectivity. loud signals, but may be arranged in a compact portable form if desired.
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Helicopter -Airplane
',ANE5

Ir.".1

VANES AIR NTAKE
VANES

AIR INTAKE

PRorttiER HAUST
IJELICOPTEP STYLE

1 e

E( -4A1.151"

FORWARD MOTION
pRoReLLER

5'. 

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 of 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.

Gaga 'e System

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 floor and can always be removed with-

out disturbing the others.

p,...f

Postman's 11m-mbrella

Spare your pity for the postman in rainy weather
now. This new umbrella (above) saves his uni-
form as well as his temper. Strapped to his back.
it is out of the way. Instead of folding down, as
usual, the top sides down the handle, making it

take up the minimum spacc.

Fhy-paper Holder

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.

Ship Pontoon

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.

Wri.,t Vanity Case

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 ft.rnishes the necessary power for propulsion.

Cable Dredde
"5"-
aCL

_ 1

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.

AnAphibious Auto

The amphibious auto illustra ed 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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Scfienfific Humor
Applied Astronomy.-SOUTHERN PLAN -

TER : "Why, Mammy, what ails you?"
MAMMY ROSE: Lawdy, Boss, Ah's

a-rackin' wid de Sci'ntific rheumaticks."
SOUTHERN PLANTER: "Sciatic rheuma-

tism, eh? Now that's too bad, sure."
MAMMY ROSE: "Dis is Sci-ntific rheuma-

ticks, Boss, Ah shore does sees stabs."-
Marion Jones.

One Good Turn Deserves Another.-
LITTLE 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 : "Then what is an
eclipse of the moon?"

MAMMA: "The moon? Oh, when the
night is turned into day, of course.-Henry
If 'achulski.

The Hospital
W a s Hospit-
able. - RA STUS :
Ah sittinly is
glad to see yo'
out of dat hors-
pittle, Sam.
What done hap-
pen to yo' in
dar?

SAMS° : "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 ALECK : "That's all right, I wear
rubber heels that absorb the shocks."-
Peter llorwot. Jr.

He Panted Painfully.-FiRsT CHEM-
ISTRY STUDENT : "What did you do in the
laboratory today ?"

SECOND 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.-" Pa w,
what is a tele-
phone ampli-
fier?"

"That, my son,
is one of those
saps who grins
into the trans-
mitter a n d
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?"

SECOND STUDENT: "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'll Work 'Ether' Way.-A. BROAD:

"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 may please some.
but for me, I would prefer my ether
straight."-Keeling Adams.

111111111111111111111illiii,

First Prize $3.00
Wire You=

Insulate!-E
PROFESSOR:L-7
"James what F;
is used to con-
duct electric -:f7"
ity?"

JAMES:
"\Vhy 'er. .

P R OFESSOR :
''Correct.g.
What is the
unit of elec-
tric power?" 5.

JAMES: "The what? sir."
PROFESSOR : "Correct. What is the unit

of resistance?"
JAMES: "Oh -um .

PROFESSOR : "Correct. You may take
your seat."-James W. Allen.

Succor for the Sucker !-TE AC H ER I

SCIENCE: "Johnny, what is the principle of
drinking through a straw?"

JOHNNY: "Seeing how quick you can get
a chocolate soda from the glass into your
mc;uth.-Hartridge Miller.

tE receive daily from one to

wo
hundred contributions to

this department. Of these only
one or two arc 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
sante joke so as to "tie" for the prize.
then the sum of three dollars in cash
will he paid to each one.

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
pant."-George Pan ter.

He Made HerSee Stars!-
JOH N : "Hello,
Jim. you look
pretty mad to-
day."

JIM : "You bet
I'm mad."

JOHN: "What
happened?"

JIM : "Well, I
had a telescope
and my wife wanted to use it. She took a
can -opener and broke the top right off it."-
Alfred Slawarz.

Practical Astronomy.-GRECIAN MAID:
"Professor, why is it that you sec more
shooting stars on a warm summer night
than at any other time?"

PROFESSOR ARISTOTLE : "Because you sit
out more on those nights.-f'andcrbilt Jade.

Quite Simple.-T HE DOCTOR (to pa-
tient): "You go to your druggist and ask
him for some iodhydrargyrate of iodide of
potassium, some ankydroglucochloral and
some dioxyamidoarseno-henzol-and I

should not be surprised if with those we
shall be able to triumph over your loss of
memory.-Le Journal Antusant (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-

waiian right now-"
"Aw Dear," she said, "don't joke, you

know you can't reach that far."-J. 11'.
Sehoonmaker.

Polite to the Last-WARDEN (to mur-
derer in electric chair)-"Is there anythin
you would like to do or say before I pus!i
the fatal button?"

THOUGHTFUL MURDERER-"Yes, kind sir,
I would like to get up and give my scat 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 you free of charge, I think
your curiosity is hardly good form."

-Tit Bits (London)

"Over" H e r
Head. - T h e
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
select the best place for the aerial, closely
followed by Mrs. Smith. They all agreed
on a tall 2Y2 story barn as the most suitable
place.

"What?" asked Mrs. Smith, astounded,
"you're going to put it up there?!!"

"\Vhy 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 students.
Questions will be answered here for the benefit of all, but only matter of

sufficient interest will he published. Rules tinder which questions will be
answered:

1. Only three questions can be submitted to he answered.
2. Only one side of sheet to be written on; matter must be type

written or else written in ink, no penciled matter considered.

3. Sketches, diagrams, etc.. must be on separate sheets. Questions
addressed to the department cannot be answered by mail free of charge.

4. If a quick answer is desired by mail, a nominal charge of 25
cents is made for each question. If the questions entail considerable
research work or intricate calculations a special rate will be charged. Cor-
respondents will be informed as to the fee before such quesions arc
answered.

TELEPHONE INDUCTION COIL
(1564) Stuart I). 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 blephone 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.

The sketch shows the
construction of a
small induction coil,
such as used in tele-
phone work and
sometimes called "re-
peating coils." A
layer of insulation
should separate the
two coils.

SOK

STORAGE BATTERY PLATE PASTE
(1565) Charles Petrie, Canada, refers to an

item in the Oracle Department in May 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. I'latt, Akron. Ohio, says

that he has successfully used a dynamic braking
system on a D. C. motor and asks:

Q. 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 I). 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 lightsrated at 14 volts each with eight in series to
be used on a 110 volt circuit?

A. 1. The amperage drawn is about one-
fourth of an ampere.

Q. 2. What would these lamps draw in am-
perage if they were connected in parallel?

A. 2. If eight of them were connected in
parallel they would draw approximately two
amperes at fourteen volts.

Q. 3. 1 wish to design a step-down trans-
former to light these bulbs in parallel. How
should I design the secondary.

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.
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To the left is shown
the method of con -n ec ting ordinary
Christmas tree lights
in parallel and also in
series. The series
connection will work
directly on 110 volt
lighting mains.
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STAGE SMOKE
(MR) F. W. Pohl, Vashington, D. C., asks:
Q. 1. What combination of chemicals should

I use to produce great quantities of dense white
smoke for stage work, without any violent chem-
ical action whatsoever?

A. 1. If the fumes arising from ammonia
he allowed to mingle with those of hydrochloric
acid, the result will he dense clouds of white
smoke. No violent chemical action will occur.
This is probably the very best 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. I. How should the polarities of an electric

lighting circuit he connected when used for weld-
ing?
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ELECTRICITY?
HOW

many ways do you know in which
electricity can be produced? If you
are a radio man or are interested in,

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.

Highly Interesting Articles
to Appear in November

Issue of Practical Electrics
ELECTRO VENTRILOQUISM
PERFECTED X-RAY INSTALLATION
HIGH TEMPERATURE RESISTANCE
FURNACE By Allan P. Kenworthy
THERMIC TELEPHONES (Concluded)
DARK OR BLACK LIGHTNING

By Ferdinand Elk:man
MERCURY VAPOR ARCS
LITTLE KNOWN METHODS OF PRO-
DUCING ELECTRICITY

By Raymond B. Wailes
.11,1111.114

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.
If alternating current is used, of course, it will
not he 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-
rect current always
connect the work to
the positive side.

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
115701 Will Stone, South Rend. Ind., asks:
Q. I. How may I fasten sheet 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, Belau-, Md., asks:0. I. Why i3 alternating current used on near -

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.

ly all commercial electrical ighting systems in
stead of direct current?

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

DISSOLVING NITRATE OF SILVER
(1572) \V. J. Pettigrew, Raidsvillc, N. C.,

wants to know:
O. 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. :. 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. S., 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 isbased 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.

Q. 2. What solutions may be used in an
electrolytic rectifier?

A. 2. The following solutions may be usedin 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-
drochloric acid. A strong solution of ordinary
brine will also give satisfaction.

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.

it. , Di 1.1111 im 4i1o.loo...,...eeeiil$1111111110
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VENTURI ACTION
(1575) Walter S. Camp, Long Valley, N. J.,

asks:
Q. 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
for greater admit-
tance of air.
1.1111111i11111111111111111111111111101,011111111111

and of what value is it in a gasoline engine
carburetor?

A. 1. 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 :
Q. 1. Can you give me a hair tonic which will

stop dandruff and falling hair?
A. 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, 2% 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. I. 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. Ouickly take the jar of oxygen
from the tank ana 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. It can then be used over again
for performing the above experiment.

MERCURIC
OXIDE

BUNSEN
STAND

BURNER

WAILS

GLASS TUBE

PuBBER TUBE

OUYGEN

TANN
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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.
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TESTING ARMATURES
(1578) Geo. W. Ross, Huntington Park, Cal.,

wants to know :
Q. 1. How can armature coils be tested, using

a telephone receiver and a dry cell?
A. 1. 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 0. K.; if not, the circuit is open.

Q. 2. Is this method as good as the growler
method of testing armatures.

A. 2. 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.

In testing arma-
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.

1111.11,11rre

IMPORTANT
TO NEWSSTAND READERS

IN order to eliminate all waste and-°.un-sold copies it has become necessary to
supply newsstand dealers only with the ac-
tual number of copies for which they have
orders. This makes it advisable to place
an order with your newsdealer, asking him
to reserve a copy for you every month
Otherwise he will not be able to supply
your copy. For your convenience, we are
appending herewith a blank which we ask
you to be good enough to fill in and hand
to your newsdealer. He will then be in a
position to supply copies to you regularly
every month. If you are interested in
receiving your copy every month, do not
fail to sign this blank. It costs you noth
ing to do so.

To Newsdeale

Address

Please reserve for me copies of
SCIENCE & INVENTION every montk
until I notify you otherwise, and greatly
oblige.

Name

Address
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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 it the
accompanying illustration.

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.
311111111111111111.111.111.1.111.111111simlii

BAKELITE
(1580) Joseph J. Schwab, Columbus, Miss.,

wants to know:
Q. I. Would it be possible for an amateur to

compound a substance such as bakelite for use in
making radio panels?

A. 1. Materials similar to bakelite and celeron
are so difficult in details of preparation tha 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.

"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:

Q. 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
1111111111111111M11,11/Fitlirr lllll 111f1

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.

PorAs.sium SULPHURIC.
lllllll BUIP(10-CYAMIDE 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. I t 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. Roacly, Sunnyside, Wash., asks:
Q. I. 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 requc:ted by you.
The hides are soaked in a solution of sodium

carbonate of 10° Be 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°
Be. From this they are transferred to a bath
of hydrochloric acid (1 to 5° Be) in which they
remain for two hours.. 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° Be.

AVIATION PROBLEM
(1583) Robert \V. 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:

Q. 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.
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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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Be An Electrical Expert
At $75 to $200 a Week

Every up-to-date fellow knows what a future there is in electrici:y.
Big pay-fascinating work on land or sea-rapid advancement in a field where jobs are ten

times more numerous than t rained 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 sim?le, easy, A -B -C sort of a
job it is to get started.

.

You Can Start Right Now!
Yes, you. You don't need a thing you don't already have! You can read. You can write.

You can figure. You can think. And in your breast is the fire of ambition-the desire to
get ahead! All right, 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 help 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 Course an I lay a foundation for gn Electrical Contractir g or Repair Shop Business of
your own. When the proper time comes, we will tell you the easy way to go a3out doing it.

The Moat Practical, Thorough and Condensed
Electrical Course Ever Written

This Is the only home study electrical course that gives you the combined practical and theoretical training
you 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 Rbs-fits you right into the
kind of a job you want-and does it in shortest time-at lowest cost -wl .h the

Most Binding Guarantee of Results Ever Offered!
Satisfaction guaranteed or no male! We not only SAY we can make you an electrical expert, we Guarantee

it I If you are not absolutely satisfied when you have finished our Practical Electrical Course, we will refund
every nickel you sent us.F I ExperOutfitimental rth30Find out all about

lWorth $30 r:fer. Find e
thousandsBia Electrical Library Worth $25

have;mrthis
course in preference to

all others and MADE GOOD. F.nd out about the Electric Library-four elegant volumes-worth $25. ,:iir
but free. About the free Draftilg Course worth another $30. The free Exterimental and Demon-
stration Outfit. including a real, not a make -shift Electric Motor. Wheatstone Bridge, etc.-the most e
scientific. high-grade and complete Experimental Outfit ever supplied with a Course in Electricity.,
Get all the facts without obligation. without expense! Just send the coupon! , Electrical

Drexel Ave. and 58th Street,4, CouponAmerican School ArDept. E-82641/Chicago
v

American School,
j Dept. E-826 , Chicago,,,, Please rush all informa-,e tion relative to your Course

in Electricity. This obligates
me in no way whatever.

Name

# Address
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Agfifoney
inXusic

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: !sham 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

Mottolr Mints
Carburetor Action Explained

By TOM C. PLUMRIDGE
. .

r

NEEDLE VALVE SEAT

An essential part of good 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.

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.

GASOL /NE =

roar
I I

110.

To correctly check the gasoline level some arrange-
ment must be made so that there is a good pres-
sure of gasoline in the float bowl and also to allow
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.

(Continued on page 688)

We Teachl
COMMERCIAL

ART
Meyer Both Company, the largestCommercial Art Organization in the
World 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 news-

papers in your city. anywhere in the United
States, Canada. England or Australia about
the Meyer Both Company-let them tell

you about us. Write for our illustrated book
telling about the success of our students-for

one-half the cost of mailing-four cents in stamps

MEYER BOTH COMPANY
Depar'anont of Art Instruction

Micblgas Ass. al 211th SL,0011.64 CHICAGO, ILL

NIN-Ts Art sod Engrain Firms: Soars prodi-
gal artists mug oar gradoatos. Write in.

Tremendous big -paying opportunities
are open for ambitious men In Mod-
ern Plouograpl,y. This Is the picture
age. Magazine and newspaper Pub-
lishers buy thousands of photogranits
each year. Every manufacturer sends
out high priced pictures of his prod-
ucts. Every home wants portraits.

Photography Is a business run-
ning Into millions of dollars each
car. And there is a great short -
g t Milled photographers.

EARN $3,000 to 10,000 a Yea!
Hundred: elf men are earning
Ng looney and establishing their
awn businesses. Even during
..pare time, while training. Toil
,1111 make $75 a week easily-
,. matter iihere you tire!

Amazing New Easy Method
,1,,, at home. how to do

11.e kind of neck tuineI out by
ihe big studios in New York and
chleago! I show you how to
make Mg money within 30 days!

St. Cole bought a home with
money he had made when only
half way through his training.

well do I know what I can do
that I guarantee under

.iii If you are not

$100 for
Flood Pictures1 took plot ore,

of n flood awl
s o I d them for
$11111. I have been
able to !my toy

house a in d lot
from the sale of
pictures."

C. St. Cole,
Washington

597 in Two Days!
-I made $281 in
December. Went
out two days last
peek 0 II '0000
portrait mirk and
made 097...
A. G II .

bind
ti..

Professional View Camera FREE!
Offer

- I 1... II( -. -1,1111Ilid pro -
vines MCI a. l'uo will be

astonished and delighted. This (Mer
open for short time only - so act
quick. No obligation.
INTERNATIONAL STUDIOS. lee.

Dept. 7458
3671 Michigan Ave.. Chicago, U.S.A.

SEND NO NONEYAWM
LOWEST PRICES
IN THE COUNTRY

201.1TARY MODEL
32 cal. with Extra$

T
895

Magazine FREE

25 Cal. 6 -shot Blue Steel $6.25
25 Cal. 8 -shot Masser $11.95
32 Cal. 7 -shot Mauler 512.95
30 Cal. 9 -shot Luger $16.25
5W04010
ecuacu 35 or 32 20 cal. s1725

HAND EJECTOR l

32 or 38 Cal. 125-
Break -Open

32 cal.6 shot
$ REVOLVER

Brand New Guns
HAND EJECTOR

Use Standard
Ammunition.

Satisfaction Guaranteed or Money Back.
Pay Postman. Our Prie., Pins Postage.

EDWARDS IMPORT TRADING CORP.
268 Broadway Dept. 94- i i New York
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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

).

/ MONTGOMERY
WARD 6 Ca

OOOOOOOOOOOOO

 ffffffffff
10.0

; aliCag0 Kansas City St Paui Portland
Ora Pt Worth

MontgomeryWard Co.
The Oldest Mail Order House is Today the Mo st Progressive
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You Can Stain It
Any Color You Wish

ATTICS 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

WOOD 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 -This Book 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-
cities, etc. Use coupon below.

S. C. JOHNSON & SON. Dept. S.1.-11.
Racine, Wis. (Canadian Factors-Brantiord)

Please send rise free and postpaid Nelr Instruction
Book on Home Beautifying and Wood

The bast dealer in paints here Is

MY NAME

MY ADDRESS

CITY & STATE
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MOtOIT Hiretf5
CARBURETOR ACTION

EXPLAINED
(Continued from him' (&))

VALVE CU/DE

VALVE STEM

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. Oversize valve

stems often cure it.

&smite°

BUT rewsz. r VALVE

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.

C.2.0E. Heat

INTAKr

After a short while the gaskets between the in-
take manifold and cylinder 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. The experimental work
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, hut 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 he found in the
volumes entitled "Edison: His Life and In-
ventions."

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 JAll and RAGTIME
and play any tune you can remember, by ear
-without notes. Original method, wonderful,
easy. No do-re-mi-no scales -just a few
simple rules, a little practice - results are
amazing. Letters from hundreds of enthusi-
astic pupils 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, 601 Niagara Falls. N. Y.

Send for this Free Book

NEW TIRE
sumo% GUARANTEE'

i:2%
ACT 6.114' )0X3%2 00
NOW ":`CORD

2_

I NEW
S TIRES
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33:4 3.25 1.40 35:5 4.25 1.95

TIRES

WRITTEN GOLD BOND GUARANTEE
WIT EACH TIRE - -----=--)4

Greatest tire saie:n America now on !Goodyear, 
Goodrich, Firestone, Fisk and other fine makes of tires 5
going at record -breaking prices. These almost new
Ores will easily vivo thousands of miles of ratIsfactorraervIce.

TUBES

GUARANTEED 9 .MONTHS
TUBES

34:4 3.50 1.40 37x5 4.25 1.95
Just send S1.00 deposit for each tire ordered. Balance
C. O. D. subject to inspection. Our written gold bond guar-
antee with each tire positively assures you nine months
eatisfactory armies or another tire ill be glean t h If pice.
Sh daipy-ment Omade tame day order Is received. Order

1111 to Me

"114 EAS
INTERN

T 1
ATPONAL TIRE ICAGOCORP.

INOIS
a

4th STREET CH. ILLRInumasimil

FO' run3414iles
on Gallon of Gasoline

Low Gear SeldomUsed
vithAirFrictionCarburetor

presentW
gu ranuint000ma.11. opttewreerarssondeafirlyeridboiliubtyle.

make hilts on highs formerly difficult on
low. Models for any ear, truck, tractor,

1. marine a or stationary engine. Makes old cars better
then new. e wonderful mileage guarantees for other ears.

Buick 4... .30mL Chalmers 23ml. Maxwl(25) 30m1.
Buick 6... .24ml. OIds.6 23ml. Nash 6 ..... 23ml.
Hudsoo....20 ml. Palge 6. 20 ml. Lincoln 8... 17mL
Hupp

34 mL Reo

25ml. OakInd 6 24 StdbkrLt 6 .23mL

Ford 24m1, Chevrolet...32ml.

Dodge 28mL Overi'd 4...32m1. Cole 8 ..... 17mL
If your ear is not mentioned here send name and model for
particulars and our guarantee on it. AGENTS WANTED
SENTdri ONany 30in

h
DAY' tSffi FREEshifti TRIAL

You can ve ear eaviest rac wit out ng 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 bark if net entirely satisfied.
No strings to our guarantee. YOU ARE THE JUDGE.
Anyone who can handle a wrench can attach it. No boring sdf
new holies or changing of operating

CARBURETOR .CO
fader.

Raymond Bldg.
ION CARBURETOR

Dayton, Ohio. U. S. A.

r

.. ..

SENSATIONAL SALE
GUARANTEED TYPEWRITERS

u.Li mited quantity fully guaranteed stand-
ard make typewriters. Fine Days Free
Trial. Lowest prices ever offered. Easy
monthly payments.Sentl ltxlaY for FREE
le s ,Idet of VahethleTyi)ewriter Inforrna-
twn and Special Sale Itulletin.

SMITH TYPEWRITER SALES CO.
303-360E. Grand Ave. Chic, .111.
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Tom Brown
Director

Six Brown Brothers
Saxophone Sextet

Victor Reords

Ben Salvia
Director

SeIrin's Orchestra
Aeolian-Vcealion

Records

Dan Russo
Director

Oriole Orchestra
Brunswick Records

Bonnie Krueger
Director

Rennie Krueger and
His Orchestra

Brunswick Records

Thousands
Now
Find
It

EASY
To
Make

MUSIC
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
demand for dance orchestras.
Free Trial Six days Free Trial of any Buescher Grand Saxophone, Cornet, Trum-

pet. Trombone or other instrument. Easy terms of payment arranged.
Mention instrument interested in and complete catalog will be mailed free.

A Remarkable Saxophone Book-Free!
We have prepared a very interesting book on the history and development of the

Saxophone. It tells which saxophone takes violin, cello and bass parts, and many
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.

These Famous
Saxophone Players

whose portraits are shown-use and recont
mend Buescher TrueTone Saxophone,
Almost without exception, the great Profes-
sionals use Buescher Instruments exclu
sively. They are so flawless in scale, so
perfect in tone and so accurate mechanically
that more than 75 per cent of the popular
Phonograph Records are played with them.

Clyde C. Doerr
Director

Clyde Doerr's
Orchestra

Victor Records

lascha Gurewleh
Former Soloist

with Sousa's Band
Electric Records

Director
Nathan Glantz and

His Orchestra
Edison and

Other Records

Nathan Glantz Anthony Dortenzit
Lanin's

Roseland Orchestra
Edison and

Other Records

BUESCHER BAND INSTRUMENT CO.
Everything in Band and Orchestra Instruments

6099 Buescher Block, Elkhart, Ind.

Buescher Band Instrument Co.
6099 Buescher Block. Elkhart, Ind.

gentlemen: I am interested in the instrument
checked below:

Saxophone... Cornet... Trombone... Trumpet
(Mention any other Instrument interested in)

Name

street Address

Town State
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Price Cut 1/2 On
World's Greatest
ReferenceBooks

For
Any
Line
of
Work

Latest Edition
Let experts 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 immediately

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 bring
you an immediate answer and
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-
fully any job in yc.ur line.
These men know all the latest
methods and the newest and
best ways of doing things.
Let this pay -raising consult-
ing staff be YOUR SILENT
PARTNER.

Your Choice
75c a Week
5 vols. Carpentry andContracting -was

$37.50 now 19.80
12 vols. American Law

and Practice (including
free reading course and
250 page book of stand-
ard legal forms) -was
$97.50 now 49.80

8 vols. Applied Electri-
city -was 860.00 now

29.80
6 vols. Aut, Engineering

-was $45.00 now 21.80
9 vole. Civil Engineering

-was $67.50 now 34.80
8 vole. Business Manage-

ment -was $.52.50 now
29.80

7 vole. Steam and Gas
Engineering -was
$52.50 now 24.80

4 vols. Sanitation. Heat-
ing and Ventilating -
was $30.00 now 14.80

4 vole. Fire Prevention
and Insurance - was
$30.00 now 14.80

6 vols. Modern Machine
Shop Practice- was
$45.00 now 21.804 vole. Telephone and

, Telegraphy -was
$30.00 now. 14.81)

4 vole. Drawing -was
$30.00 now. 14.80

This free consulting
membership offer is
good for a limited
time only and can be
withdrawn without

notice.

Send No Money
It,,, is your opportunit y if

you scant 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 reatly increase
your pay. Isn't this about
the fairest proposition that
was ever made yout

AmericanTechnical
Society

Dept. X.825 Chicago, Ill.
A T S.192.

MMMMM MOM DM 11111111111111M=
AMERICAN 'FE( IINICAL SOCIETY.
Dept. X-825 Chicago.

Please send me a set of
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 S 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.
Name
Address.

Reference
(Please fill out all lines, give local m:rchant, banker, or

employer as ref crease.)

,,,,,, ,,,,,, ,,,,, 1.11,11..111.1.1.11.11.1111111/1101111 11111111 ,,,,,,,,

Book Review
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ELECTRIC FURNACES IN THE IRON
AND STEEL INDUSTRY. Fully illus-
trated. Hard covers, size 51/2"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 amount of work in that division of the
science of metallurgy. By the induction furnace
a metal can be melted without coming in con-
tact with the fuel. Again a furnace of compara-
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 a
coalless country, depends largely on the electric
furnace for its metallurgical work. Norway is in
the same position, and both of them are using
year by year, more and more of their great
hydraulic powers. So it is not too much to say
that the revolutionizing of the field of metallurgy
is in active progress now, and this hook describes
the present aspect of the movement.

LETTERS OF A RADIO ENGINEER
TO HIS SON. By John Mills. Profuse-
ly illustrated. Hard covers, size 51/2"x8TA".
Published by Harcourt, Brace and Co.,
New York City.
This is a very nice presentation in book forts

of the elements of wireless engineering. The read-
ers of our columns have followed the progress of
the wireless art from 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 resume of the science, which while
supposed to be addressed to young people, takes
cognizance of the fact that the young
the present day is a very serious proposition, and
the books written for him have to be correct.

DIE AQUARIENKUNDE. By Dr. E.
Bade. Fully illustrated. Paper covers,
size 6"x914". Published by Creutzische
Verlagsbuchhandlung, Magdeburg, Ger-
many.
Dr. Bade is an old time contributor to the

columns of SCIENCE AND 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
Is 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
ta1.1 ,,f content, is so good that the index is 1).1,11)
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, E.E., and F. W. Hehre,
E.E. 111 illustrations. Hard covers,
size 51/2"x8li". 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.

A TEXT BOOK OF MINERALOGY. By
Edward Salisbury Dana. Fully illustrated.
Hard covers, size 6"x9%". Published by
John Wiley & Sons, Inc., New York City.
The honored name of Dana appears in the titlepage of this book of mineralogy. Of this classicof science, Dana's Mineralogy, as we always calledit, no less than twenty-seven thousand copies havebeen issued. The first edition appeared in 1877.

The great merit of the book which immediately
became the leader of all standards, is shown inthe 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. ProfessorDana has written the preface, and it is veryinteresting to realize that when a young man
of some twentyeight 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 havesaid must be considered a tribute to the per-sonality of the most distinguished author, but isnot 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 non.

PRINCIPLES OF ELECTRICAL ENGI-
NEERING. By William H. Timbie and
Vannevar Bush. Illustrated. Hard cov-
ers, size 5T/s"x7g". Published by John
Wiley & Sons, Inc., New York City.
The Massachusetts Institute of Technology in

a way may be taken as responsible for this work,
a ripen by two of its Faculty, Associate Professors
of Electrical It is quite an ad-
mirable book for study, as each chapter, of which
there are thirteen, is followed by a series of probe
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-
ihg, and the subjects in general are most Wed
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 is

not at all lessened by the fact that it is anEnglish 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 eight)tyear-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"z
7"xY2". 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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N5354 I:.
and 3' curd

"BUILD YOUR OWN" WITH "RASCO" PARTS!
HE Radio Specialty Company-"RASCO" for short -now in it.; third year, is unquestionably the oldest and most unique radio parts supply house in
the United States, if not in the whole world. This Company makes a specialty of small orders. No order is too small to get immediate and promptattention. The reason is simple: 8UO of our orders are small.

The reputation of this house was built upon service. Ask any of your radio acquaintances what they think of "RASCO" service. "RASCO" promptness.
Thousands of unsolicited testimonials are in our files, to prove that we serve the public as it has never been served in radio merchandise before. Be sure
to get our great 84 -page catalog, containing over 550 different pa,. Catalog contains over 350 illustrations. "WE CAN °NIA' DISAPPOINT YOU
ONCE." Try us with a 50c. order and make us prove what we n., Prices include delivery to your door.

We pay all transportation chart's in U. S. ALL GOODS SENT PREPAID IN 2i HOURS

Money refunded if
goods do not satisfyfrom this page. I NOTE BIG

Order direct

RADIO STORAGE BATTERIES
These batteries are

guaranteed for two years
and any battery becom-
ing: defectit e dun rag
that time will be re-
placed. All of our bat-
teries are made of new
materials and ore posi-
tively not rebuilt as
some inferior makes.
Arid prof terminals,
patent stmts. Inde-

,structable Impregnated cabinets. Strung
carrying handles.
N2400 Two volt, 40 ampere hours...53.90
N640 Six ton, 40 ampere hours... 7.25
N666 Six volt, 60 ampere hours.... 9.50
Due to low price and weight of storage
batteries, shipped express collect only.

TAPPED "B" BATTERIES
We positively guar-

antee these batteries to
be of long life. We
carry only fresh storks.
Discharge very uniform.
Noiseless too. We guar-
antee results.
N2250 Small size.
22'.b volt S 85
N225I Medium Navy
size. 22% volt $1.20
N4500 Large size. 45 volt 2.30

N'076 Dial 4" ...
"RA8CO" SILVER

DIALS
Metal dials, silver

surface, black enamel.
inlaid lettering. Made
for ait" shaft. No net
screw required. held
by friction. Positive fit
that will not come loose.
All dials Vi" silo.
N800 Plate rarlometer;
N801 Primary Condenser; N802 Seconder',
Condenser; N803 Coupler; N804 Filament
Rheostat: N805 Grid Varlometer. : Earls
style, 5.20 each. Set of six $1.15

SERIES PARALLEL
SWITCHES

Quick change from one cir-
cuit to another. Black com-
position knob. fickle plated
fittings. Blade radius I'.".

142950 Series parallel switch $ 25

SOFT RUBBER EAR CAP
At last! Ear caps that will

relieve headaches. earaches. and
undue pressure on the ears. Fit
all receivers. Exclude all out-
side noises. Ear touches soft
rubber only.
N3500 Ear raps: per pair 50

THE RADIOGEM
The simplest radio

outfit made. The prize
Moiler of the age.
f..mest priced com-
title radio outfit on
the market. Includes
all parts for tuning:
coil, tapped switch.
crystal. ea twit taker
wire. A child can
1195CIIIIlle outfit 1 n
half hour.
N5353 Radlogem,

aerial or
me $ 75
1.,...I ohm phone

$2.00

MOLDED DIALS
We handle only the

very best molded
grades. Bushings ab-
solutely true; dials
cannot wobble. All
dials for 44" shalt.
Letters Inlaid In fast
white enamel.
143071 Dial 2" $.20
NI Dial 3" .25

5 40

SPAGHETTI , ,e
TUBING

We only handle
varnished flexibly
cambric tubing 1
No substitute. 319 takes No. 22 Mo.:
320 takes No. 18 to 20 wire; .121 taken No.
10 to No. 18 wire; 341 takes No. 22 to No.
28 wire.
141319-320.321 Spaghetti. per foot .3.06
N344 Flexible soft rubber tubing; 10
feet for $ 20

SPRING CLIPS
New! Thls nickel

Hip has  new
handy lug to slip
under binding post.
1%" long.

$.12142222 Clip

PRICE REDUCTIONS THIS MONTH
TUNED (Adjustable) LOUD -SPEAKER

PHONE
This "Rico" loud-

speaker phole h a s
rubber gasket under-
neath diaphragm,
making plume fully
adjustable. This
phone glies 11111.1Z1116

results as a loud -talk -
'5 er on 1 and 2 stages

of amplification. Must
be heard to be appre-

ciated. Mono'
refunded if not
satisfactory.
N2525 "Rico"
tuned Loud -
Speaker Phone
stilt 5 ft.

TO Mr marsz...00 cord .53.75
- -

CRYSTAL DETECTOR STAND
Has universal

swivel joint, ad
Suitable crystal
cup. All part
nickel plated
a n d polished.
For mounting on
base or panel.
NI350 Detector stand $ 35

4100 THROW SWITCHES
Mounted on :Imposi-

tion block. Small
enough for all radio
purposes.
N4I00 Single pole 5.25

144101 Double Throw W I' $ 35
BINDING POSTS

14030 Is our small size, used
for phone connector. %" high,
fickle plated and polished.
Each $ 04

Initialed Binding Pests 030 124
NI22 Antenna; N123 "B" Bet. -:
14124 "A" Bat. ; N125 "it" Bat.
-1-; NI26 "A" -Bat. -; N127 Ground;
NI28 Phone. Letters in white enamel.
Black composition 9-16" dia.; high.
Each style 12

SPRING BINDING POSTS
Nirkle plated. Ctitl.

nection. Particularly useful
with bus bar wire

44 N45 for panel
mounting a n d
N14 is tapped for
8-32 screw.

N45 Spring Post
Each 504.Dozen 5 40
N44 Post. Each 5.07. Dozen 70

TIN FOIL
Beat grade only. N850 has

1500 sq. Inches per lb. N851
Too sq. inches to lb.
N850 Tin foil
N851 Tin foil

lb 3.35
lb .35

SWITCH KNOB
N199 Knob Is a favorite.

1%" dia.' height er": 8-32
screw. has 8-32 or
10-32 bushing, no :crew.
NI99 Knob .........5 10
N4451 Knob 06

BRASS STRIP AND TUBING
Brass strip IV"

wide; 1.16" thick; 6"
long.
N 1430 Per length 5 10
N 1431 Brass tubing, dt" dia , ins Isledia. 3-16"; 0" long; per length 15

COPPER RIBBON
t'sed for connecting pur-

poses .001" thick
/4700 a." hide. N701
SS" wide; N702 3-16"
ide.

All sizes per foo....5.01

SILICON STEEL'
Used practically in

all audio - frequency
transformers. Better
than Iron. Extremely
soft. 234" wide and
007" thick.

N4900 Silicon steel per foot $ 08

BAKELITE 180°
COUPLER

Tubes a r e natusal
color bakelite, wound
stills green silk. Alum-
inum bracket, Flame -
stock connectors; 'a"
shaft. Primary 13 tints.
180 to 550 meters.

N3I50 Coupler $2.45
MOLDED VARIOCOUPLER

Best molded rano-
coupler parts made in
this country. Rotor Is
31/2" dia.; width
1%". Primers, tube
4'4" dla., 244" wide.
Complete wit h all
brass fittings but without wire. This coup-
ler usually setts from 54 to 86.
N2700 Molded varlocoupler $1.85
RHEOSTATS AND POTENTIOMETERS

Well made In all respects.
Thews rheostats come with
metal dial and composition
knob. Good merchandise
despite low price.
144210 6 ohm rheostat 5.27
N421I 30 ohm rheostat .30

144212 200 ohm potentiometer $ 45

SOLDERING IRON
The smallest and

handiest soldering iron
made. Fits am flat Iron, toaster or perco-
lator plug. Plug then becomes handle.
Size 5" long, Complete but without Plug
or wire. Extremely useful for solderirg
radio connections.
142200 Woldertne Iron $1.45

r-^" ,.GROUND CLAMP
Best ground clam/
n the market. Fits
Ia pipes from %"
to 3". No solder-
ing necessary. Non -
rusting metal strip.
Will give most
positive cum.

N2236 Ground clamp 5 5

SKINDERVf KEN BUTTON
Famous Microphone Fir

Transmitters
Sold all over for $1. This

Is the genuine article. No
imitation, Smallest and most
seteItlie m1(.1,1410110 made.
N9595 Nlicroplone 5.75...._C=3 COPPER - FOIL

Thin nest copper foil made;
.001" thick, 4" wide.
N5025 Copper foil; per
foot $ 10

115025 Copper foil; per 10 ft. length 5.80_
NICKLE PLATED BRASS

SCREWS
At last! Fully nlekle plat-

ed screws for die merit, :

er. We have the foli
sizes. 4-36; 8-32; 8-32: 1

flat and round head sty 1,
%": se: 54"; 9S" and 1"
lengths.
Price all size threads %";
04" : .7". l'er dozen ...... .s.raat" and I". Per dozen ,20

MAGNET WIRE
The following come on 8 -ounce Wools:

N2500, I). tide Cotton No. IN $ .50
N2501, It I,' Cotton No. 20 .60
N2502, 1 i , Cotten No. 22 .75
N2503, Is .,, Cotton No. 24 .85
N2504, It, e Cotton No. 241 .95
N2505, U--.--10 COMM No. 24 1.15
N2506, Double Cotton No, 30 1.65

The following come on 4 -ounce atimis:
N2507, Green Silk No. 21) 5.50
N2508, Green Silk No. 21. .55
N2509. Green Silk No. 24 .6D
142510, Green Silk No. 20 .65
N251I. Green Silk No. :10 1.05
N2512, Green Silk No. 32 1.39
142513, Green Silk No. 36 1.85

The following come on 8 -ounce anools:
N2514. Enameled No. 20 $ .45
N2515. Enameled No. 2' .55
N2516, Enameled No. 21 .60
N2517. Enameled No. 26 .55
1425I8, Enameled No. 30 .70
N2519. Enameled No. 32 .88
N2520, Enameled No. 31; 1.00
N752I, Enameled No. 38, 4 oz. .85
142522. Enameled No. 40, 4 oz. 1.15

DEALERS
Get Our SpecialOldest and Original Exclusive

PropositionRadio Parts House in U. S.
Factories: Brooklyn, N. Y. Elicridge. Md.

RADIO SPECIALTY CO.1
100 Park Place, New York City

.1121113.1112111.1.

MELOTONE LOUD SPEAKER
The best Poli-

tar loud speaker
on the market'
Has tuned fea-
ture the same as
all "Rico"
phones. Fibre
horn, heavy me-
tal base, five toot
cord. Nic k 1 e
gooseneck. Great-

est tuned loud talker. Compares favorably
with most expen.ive speakers. Size overall
11)4"; hem length 1144"; bell 6%"; to-
tal height 9".
N255 Melotone Speaker 54.90

REINARTZ COIL
Hard rubber center; double

silk hire; 15 taps and 3 leads;
with strew for panel or board
mounting. 444" diameter; 'a"
thick. Duo -spider web wound.
142660 Coll; 220-600
meters $1.90
N2N1 Coll; 150-300
meters $1.90

of Bureau of
tr1,4 strength.
N7100 Panel
N7120 Panel
N7I40 Panel
147180 Panel
N7210 Panel
N7240 Panel

DILECTRYTE
PANELS

Latest and best panels.
'letter than phenolic
materials as per report

Standards. highest dielec-
Smallest water absorption.

71100-16" $ .90
7x12x3-16 1.05
7x14x3-16" 1.20
7xlex3-16" 1.60
7x21:3-18" 1.83
7x2180 -iii" 2.10

ALCOHOL BLOW TORCH
Best small torch mule.

Gives Intense hot flame.
Needle flame can be directed
on any spot. Great for does[
wood:.

188981 Torch 511" ....$.85
N8982 Tench 3x%" .... .43..

isBAKELITE SOCKET
Octagon shape. Four nIrkle

binelin.; posts, phosphor bronze
contact springs. Best bake-
lite.
N6510 ILO:elite socket .5.40

"MONODYNE" TYPE
SOCKET

This socket takes up less
room than any srieket on the
market. Made for Panel orbase mounting. It occupies
25 percent leas room than all
other sockets. Sickle plated
and polished tube, Mire plate
and 4 aockettes. Guarantees
noiseless tubes. Wonderfull
action,
N6503 Socket with four
sockettes. $ 45
ROSIN CORE WIRE SOLDER

A non corrosive solder
with flux Inside.
N4104 Solder per 18"

length $ 10

JUST OUT THE "RASCO"
CATALOG

CONTAINS 75 VACUUM TUBE h10.10
HOOK-UPS. 350 ILLUSTRA-
TIONS. 550 ARTICLES, 134 PAGES

All Armstrong
Circuits: These
important circuits
a r e explained
clearly. all values
having been given
leaving out noth-
ing that could
puzzle you.

Just to name a
few of the Vac-
uum Tube dr-
, nits: The V.T.
as a detector and
one-step amPlia-
e r ; Armstrong
circuits; one-step
"die - frequency
amplifier and de-
tector;three stage
audio - frequency
amplifier; short
nave regenerative
circuits; 4 -stage
radio - frequency
amplifiers; radio
and audio - fre-
quency amplifier;
Inductively coupled amplifier; Armstrong
superaotodyne. etc.

Catalog mailed only upon receipt el
IS CENTS IN STAMPS OR COIN

42.Ciathr4,--4.

(018 laark.tairves)
Asc0 PAY, int PliriGMT.
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Learn
Electricity

I

Student Winding o Seater

Chicago
The Electrical Center

of the World
come to Coyne-learn electricity in S 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 83,000 to 820,000 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 3/2 Months

No books or useless theory. You are trained on
N.,0000 worth of electrical equipment. We give you
FREE a complete course in Radio-the marvel of the
age. Constructing, installing and operating. We
also give you FREE a life Membership which enables
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,
autos, batteries, radio, switchboards, power plants
- everything to make you an expert ready to step
right into a position paying from 846 to $100  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 earn a good part
of their expense while studying.

Send Coupon Now
Don't 41day a minute-send that coupon right now
for our hig free catalog and full particulars of spew
riot offer. N. ..!,.

ZY.NEtefteitzttezmil
1300-1310 W. HarrisonSt., Dept. 53-38 Chicago

Coyne Electrical School, Dept. 53-38
1300-1310 W. Harrison St., Chicago

Dear Sir : Please send me free your big catalog and
full particulars of your special offer.

Name

Address

IlliflITImfM/M0,110innomilmertr.11.0......r.. ,1111141,..rtyl litli i I. ,I I.

Book Review
(Continued from page 690)
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CHEMISTRY OF TODAY. By P. G.
Bull, M.A. More than 150 illustrations
and diagrams. Hard covers, size Pal.
Published by J. B. Lippincott, Philadelphia,
Pa.
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
say, 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. %Ye 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, C.E. Illustrated.
Hard covers, size 5"x71/2". 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 preeminently
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"51/2". 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
95year 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
author of ability, who knows how to keep the
reader smiling from beginning to end.

(Continued on page 694)

1,4 11. P. - 110
colt, 60 cycle
1725 speed.
complete with
cord, plug and
groov ed p u I -
ley ....$13. 00
Sams motor
equipped withbuffer and
grinder $27.50

You, Too, Can Play the
HAWAIIAN.GUITAR
Just as the Natives 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 natives dot

Only Four Motions.-
and You Master Them Quickly I
In  few minutes you acquire the four motions memoirs tooter tins
lece.st ter that  short period of practice, and u will haven

this weirdly sweet music. Complete course of 62 lyoewous Includes rase
beautiful Hawaiian Guitar. necessary picks. steal bar, etc. No extras.

Ne Previous Musical Knowledge Necessary
If you never read a musics/ sots in your life --it you haven't even the
slightest knowledge of music. we can quickly and positively teach. you

rrR igiehnisyZ=rcuLT,Pd:r,!z::::, t bLPyti.:
Just Mail a Post Card for Details

of our remarkable FREE Hawaiian Guitar Offer..
Lonny write: -lam itatorested"-but do it todo

Address
First Hawaiian Conservatory

of Music, Inc.
Desk 60B'dway

(Woolworth Bldg.'
New York City

Special arrange-
sroiswit hfwoyoeugro s.wn

Hawaiian Guitar.

FREE
A Beautiful

Hawaiian
Guitar

Standard
Spanish

ARMY
Used by French
During World War
Buy direct from sole U. S.
Importers and SAVE 1/2 on this
GENUINE ASTRA AUTOMATIC
Your chance to have the finest European pistol -
the equal of any similar American gun -- at about
3$ the price. Order direct at these special prices.
$7.75 25 calibre -7 shot-C. 0. Q. Automatic.

8.96 25 calibre -7 shot-Astra AutomatiC.
9.95 25 calibre Astra with triple safety.

10.96 32 calibre -10 shot Astra. extra magazine.
16.96 32-20 and 38 cal. swing -out cyl. revolvers.

We guarantee every gun against defective work-
manship: brand new: of Drop Forged Steel Through-
out. Before buying any weapon INSIST on this
guarantee. SEND NO MONEY unless you
wish. State model desired-pay postman on delivery
plus postage. Satisfaction guaranteed or money re-
funded. Write for new firearms catalogue.

CALIFORNIA TRADING CO.
Dem. 2511. Terminal Bldg., Los Angeles, Cal.

New Single Phase A. C. Motors
REBUILT
MOTORS

ONE YEAR
GUARANTEE

All sixes. direct
and alternating.
We repair and
exchange motor'
and generators.
Let us quote es
Your needs.

Satisfaction guaranteed or money refunded
Illustrated Cataleg of Motors and Supplies FREE

HYRE ELECTRIC CO.
631-H So. Dearborn St., Chicago, Ills

500LookstWrumont.

est thins
yet. Nine
separate
articles
in one.
Everybo-

dy delighted
3 we with I t. Odd.
Of curious and interesting. Lots

$1.25 of pi as well as very use-
fuL It is a double Microscope toe examining the
wonders of nature. It is also en Opera Glass. a

Stereoscope. a Burning Lens. a Reading Glass. a Telescope, a
Compass, a Pocket Mirror. and  Laryngoscope-for examin-
ing eye. ear, nose and throat. It is worth all the cost to locate
even one painful cinder in the eye. Folds flat and fits the pock.
et Something great-you need one. Don't miss it. Sent by
mall. with 360 sass Novelty Catalog. ONLY 30e or 3 for 51.23
JOHNSON SMITH & CO., Dept. 13. Racine, Wis.

EARN MONEY
AT HOME

YOU can make $15 to $60 weekly in your spare time
writing show cards. No canvassing or soliciting.

Vie 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.
WEST-ANGUS SHOW CARD SERVICE LIMITED

Authorized Capital $1,250,000.00
67 Colborne Building Toronto. Can.
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NATIONAL
The Monodyne circuit is one of the most

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.

All Wave Lengths NATIONAL Entirely New
Circuit

2 coils are fur-
nished with each (MONO DYNE) Storage

No
Batteries

set.

NATIONAL
Apparatus of Simplicity and Perfection

For Reflex and Crystal Sets

INTERFERENCE
ELIMINATOR

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 outfit.

K

TUBE SET
MODEL GT-I

Including
Two

Inductance
Coils

Without
Tube

Amplifies As It Detects
ONLY ONE CONTROL!

THE SINGLE TUBE

Performs the Function of 2 -Tubes
AS RADIO FREQUENCY AMPLIFIER

AND DETECTOR

V
,ii, .-1.
,',MIL ,u,

7As a ...:.:- -,..,...z_.. 1 7

INTERr FEPf NCE

E___

LLstirNitrof?

An Absolute Necessity to Clear Reception
Eliminates broadcasting and code -signal interference

Can be used to increase or shorten wave lengths
Dealers, Jobbers and Distributors-Send for Samples

and Prices

OVER

1000 Miles

Dear Sirs:-When your Monodyne sample arrived. to he
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
Place: 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 -I2
tube wth two 22.'2 "El" batteries.

Your Monodyne is certainly a wonder and we should be
very glad to stock and advertise it locally.

We are enclosing our initial order. which kindly rush.
Yours very truly,

The Radio -Electric Shop. Inc.
225 East Tenth St.. Kansas City. Mo.

SEND NO MONEY
National Airphone Corporation

20 Hudson Street. New York City, N. Y.
Gentlemen:

Please send me prepaid the
articles crossed, for which will
pay postman upon delivery the
advertised price.

NAME

STREET

S. I. 11-23

One 0 National Monodyne
One 0 interference Eliminator
One 0 Panel Detector

20 HUDSON ST. NEW YORK CITY STATE
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"The $3700 Coupon"
"When I enrolled with the 1.t'. 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 I. C. S.
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

YOU CAN earn $1 to $2 an hour writing show cards
at home in your spare time. Quickly and eerily
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.

LEARN WATCH REPAIRING
You can learn by our modem and orlte
foal system of Instruction every part
of the Watch Repairing Trade at home
as good or better than at a shop. You

?tagUbaott.::::rtna
coma prerinnu our course of inetruction. Goma
watch repairer. are Iveas In &amend and sus
from 330 to Ss% per week. Fa. pardculaggi
apply to the

MILWAUKEE SCHOOL OF WATCH REPAIRING. 166 Mason St MILWAUKEE=

®®k ReviewReview
(Contillucd front page 692)

DIRECTION AND POSITION FIND-
ING BY WIRELESS. By R. Keen, B.
Eng.. A.M., I .E.E. Cloth covers, size
51,/2")1,,12". 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
Lion 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 hear-
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 53/4"
by 83/4", 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,
but 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 is with
regret that we state it has no index.

ASTRONOMY FOR YOUNG FOLKS.
By Isabel M. Lewis. Fully illustrated, hard
covers, size 53/4" x 83/4", 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
inake 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 hook will be of special
interest to them. We regard it as a great pity
that it has no index, for it certainly contain.
a mass of information.

THE BOOK OF RADIO. By Charles
William Taussig. Profusely illustrated, hard
covers, size 5%2" x 83/411, 447 pages. Pub-
lished by D. Appleton and Co., New York
City.

The descriptive title page in this book state.
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 deducible from the fact that its alleged sim-
ple explanation fibs upwards of four hundred
octavo pages. When we examine the hook. 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)

Sharp turns
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.

Auto :Wive el
Coasters' and (Auk() -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 deale-s and
we will give you a
year's subscription
FREE to the "Auto -
Wheel Spokes -man"
a dandy magazine
for boys.

Anse Cart

cfluto.Cart

AUTO WHEEL COASTER CO., Inc.
North Tonawanda, N. Y.

FINE OLD VIOLINS
On Easy Payments

0lin

30 Days Free Trial
ed, matte r where you live. If

not more than pleased with our values- return violin AT OUR EXPENSE-
and no harm done. Ability to play the vio-

. brings social and financial success. Get a
violin with a rich, mellow tone and it will

create in you a desire to muter it.

Free! Magnificent
Album -Catalog

containing portraits of the
world's greatest violinists since
Paganint's time. a half -tone of
"Stradivarius in his Workshop"
and the romantic 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 ex-amination. We may be able to make a very valuableinstrument oar' of it at small cost. Many violins that
were considered worthless brought high prices after
they left our repair shop. No charge for estimates.

CREMONA VIOLIN SHOP. CHICAGO
PORTY-THIRD & SHIELDS AVE., DEPT. M -5I

BATTERY CHARGING

$20RECTIFIER and LARGE
STO RAGE BATTERY

Battery Charger of well known make connects toany lamp socket. Recharges battery overnight at5 amp. rate. Furnished with long charging cable withbattery clips. Battery Is 8 volt, largo capacity.Specify whether used for auto or radio. Guaranteedfor one year. Act at once, as we have only a limited
number of this romblnatIon offer at this bargain price.
Send nomey order. or will -My C. (i. D. on 25%
depo=ts

BELMONT BATTERY CO.
3231 Sheffield Pre lout

2 Chicago, Ili.
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This ONE -TUBE Set
Operates a LOUD TALKER

Build It With Consrad Pattern No. 8
How to Make an Autoplex Receiver

wry
,11

I

1111 RA010 CONSTRUCTOR SERIES.NMING411$0111.

No. 8
How to make

hAutok
Receiver

IlleOnerube
Loud Talker

Set

The toutred Co..ktc
MasitYerk City

0..01,01D mrrcm wr

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 withir its range is amplified sufficiently
for a loud speaker. Tuning is very simple, there being but two
controls. It :s 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 5Of`a four -page instruction pamphlet giving complete de-
tails even as to tuning. Price complete.....

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.
tube Neutrodyne receiver. This type of receiving outfit was brought out after
extensive experimenting and is noted for its very efficient radio frequency amplifi-
cation. 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
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 th.e set are shown
plainly, so that the nrvice 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.

How to Make a Co:kaday 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.

All 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 11V2x11 inches and
one four -page instruction pamphlet 8,4x11
inches.

50c.

'THE RADIO CONSTRUCTOR tints
MMUNGYOUROWN

No ?
How to make

jiNeutrocbrite

rhf.FeWS.F.11,1,

How to Make a Reflex Receiver
The plans for the reflex receiver were gotten
nut only after considerable research work by
our ergineers. Most people have trouble with
reflex receivers. It takes an expert to build
one that will work satisfactorily. The trou-
ble 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,
13,4x111/2 inches, and together with REY
CHART OF SYMBOLS and pamphlet "How
zo READ DIAGRAMS", are contained in a heavy
twocclor envelope.

50c.
For other patterns we publish see page 718 of this issue

5-4-----rai/
Publishers of Consolidated Patterns and Sales Agents

New York City_.........4.00x00001

11 your dealer cannot iurPly you, order from us, pi: imp his name and address

233 Fulton Street,
Consolidated Radio Call Book Co. for E. I. Co. Books
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Weight only
about
8", lbs.

The FOLDING Hammond
has all the features described

Revolutionizing
the Entire World's Conception

of Typewriter Performance

THIS is the most important and
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

Ti)ammonb
VARIABLE SPACER

TYPEWRITER
Write for Descriptive Booklet illustrating

the many unusual uses of the New Hammond,
.iiol giving name of nearest Branch or Dealer,
who will gladly demonstrate the machine to you.

Hammond Typewriter Corporation
544A East 69th Street New York

Book Review
I Continued from page 694)

ICE AGES. By Joseph McCabe. Hard
covers, size 5" x 7V2", 134 pages. Published
by G. P. Putnam's Sons, New York City.

This little work is quite interesting. It iswritten entirely from a popular standpoint, the
author attempting to cover the subject in onehundred and thirty-four pages. It is quite an
interesting presentation of a subject. which might
he 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 5V2" x 81/4", 326 pages.
Published by Little, Brown and Co., Boston,
Mass.

This is preeminently a practical little book,
enough science being mingled with it to give it apleasant 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. A
shovel driven into a solid tree to a depth of six
inches. is an example of what the wind can do.One chapter i= 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 hook.

ORGANIC CHEMISTRY. By W. H.
Perkin, Ph.D., and F. Stanley Kipping,
Ph.D. Illustrated, hard covers, size 444" x
7,4". Published by J. B. Lippincott Com-
pany, Philadelphia, Pa. Two volumes, total
pages 666.

if our readers are interested in Tetramethvl-
pdiaminotriphenylmethane 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 impossible to
review it in the !mace allotted to us for individual
hooks, but we can only say that it seems to he
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 7Yt", 106 pages. Published
by E. P. Dutton & Co., New York City.

There is something fascinating in watching a
glass blower at work, one always desires to do
the same, and it is for people having that am-
bition, that this book is written. It 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 he 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 43/4" x
71/4", 95 pages. Published by D. Van Nos-
trand Co., New York City.

Determinants on their face represent a very
interesting and curious mathematical process;

SEND NO MONEY
THE
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Regular Swing -Out. Hand- -i hi) -*
Revolver

32.20 or 38 Cal.
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6 Shot

A powerful six shot gun,$ 1 44150made specially for Rangers,
mountaineers and men working in unprotected plan,. requir-ing a safe and efficient weapon. Quirk as a theft snit greatpenetrating poser and true marksmanship. tarry this gunwith you, and you will feel fully protected. Made of bestblue steel, rifled barrel. Hammer with safety. Fires regu-lar. short and long 32.20 or 38 caliber aimuunitten. $14.25.

20 Shot Automatic Pistol

a20 Shot -32 Cal.
The biggest bargain erer offered.
Built of best blue steel, check-
ered grip, safety. Esery one
brand ittw and inspected. Shoots
all standard 32 cal. cartridges.
10 shot, with extra mai:elate.
making 20 quick, hard and straight shots.
Buy several 011ie they last, at our unheardof
price. $8.511 (regular $35). Pocket size. .25
cal. 7 shot, $7.80.

Send No Money Pay on arrival. our harcain price. plus few
rents postage. Sail.fartion guaranteed or money back. Order
today. NOW.

THE PRICE CUTTING CO., Dept725, 55 B'way, N.Y.

A practical man will lead you to success. Writeonly 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
TODAY. Romance of real success on every page.

Practical Course Easily Applied
No frills or feathers; no mystery: no bunk Justhonest, 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 duringand utter InstrUCtior .

Endorsed by Leading Engineers
For Instance: Ts Ow electrical Engineers of BigPublic Utility Corporation critically examined ourcourse-approved It thoroughly.
Result: Fifty -aye young men In that plant be-
came students. The course for you It you mean
business. Wilkie for fully Illustrated book

New Radio Course Now Ready
BURGESS ELECTRICAL SCHOOL

YORKE BURGESS. Superintendent
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their evaluation as applied to the solving of simul-
taneous equations, 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, hard covers, size 4/2"
x 7'A", 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 5/2" x 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, it is 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 and Professor
Poor gives a wonderfully good description of the
experimental and observational basis of the Ein-
stein 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 authority. 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 hook will
repay not only one hut several careful perusals.
It has an excellent index and is very well made
up. Professor Poor makes a very usual mistake
in taking the Pythagorean proposition of the
square of the hypothcneuse 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 8%"x57", 300 pages. Pub-
lished by The Macmillan Company, New
York City.

Dr. Berman's book, GLANDS REGULATING
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
sex traits), the Parathyroids (Controllers of lime
metabolism), and the Pancreas (Controller of
sugar metabolism). The relative strength and
weakness 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 he governed by the House of
Glands. It is the invisible committee behind the

No Matter What Your Vocation

Whether Professional Man
Business Man or Daily Worker

A Thorough Training In

CHEMISTRY
Will Help You To Get Ahead

TO be successful t.,.1.0 i, ti know ( hem,
try I Every line of business, every branch
of industry depends upon Chemistry in

sonic 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 clerical 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
your business. There is nothing remarkable
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. Our
heritage from the World War has been 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 owe line of busi-
ness.
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And our methofs are so simple that we can teach you
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Hundreds of letters from students testifying to the
benefits they hive derived from our trailing are here
for your insper.lon.

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
:nurse with this Wert In view. If you want to know
more about what Chemistry will do for you. if you want
to know what our home study cootie offers, sign and
mail the cooper. today for FREE ROOK "Opportunities
for Chemists."
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DR. T. O'CONOR SLOANE Will
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any individual help you may require. He will person-
ally go over your papers, correct them, point out your
faults, teaching you in a practical and interesting way.
No special education required other than the ability
to read and write English. One student ha; rimeacterized our lessons course that takes the mas-
tery chit of Chemistry."

Read What One of Our Recent
Graduates Reports

"I u ought I would let you know of my success. I
finished your course about two months ago now base
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touch. It was through your course alone that 1 have
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payments-so small that you won't feel them. The cost
is very moderate, and includes everything. even the
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Learn
Electricit
How would you like to earn two or three dollars
every evening after school and prepare yourself for
a fine big job at the same time? Here's the oppor-
tunity of a lifetime for you fellows who like Elec
tricity. Begin right now to prepare yourself for a
regular man's size job in this fascinating field. Your
chances for a big success are simply wonderful -
the pay is big ($70 to $200 a week) and advance-
ment comes swift and sure.

I Will Train You at Home
Look What
This Boy
Is Doing

"Although the School
term is coming to 
close, and I am pretty
busy with my exami -
nations, I manage to
keep up with inS elec-
trical studies a n d
stork.
"I guess I forgot to
tell you I um now in
business for myself.
Am doing tine, h u t
owe it all to you. I!
It had not been for
your Course. I. being
under age, could not
have secured my li-
cense in this town.
But I got it, and moss
have all the work I
can do, averaging $211
to $30 a week thru
spare time work.
-I went out on a job
tonight after school.
on which I made $3
and !troughs home an
°User on which I made
$2.50 - $5.50, for 4

hours' stork and no
material furnished by
me." Roger Smith,

1215 Chestnqt St.
Greenville, N. C.

With toy easily learned, spare
time Electrical Course I will
train you at home like I have
trained hundreds of other boys
who are now big successful
men. It will not interfere with
your school work and you can
earn more than the small cost
of the course doing odd electri-
cal jobs in your spare time. The
Course pays for itself. I will
show you how to get this work
and how to do it. Some of my
boy students make $10 to $15
a week this way.
Tools, Apparatus and
Radio Course FREE
Senil me the coupo'n below and
I will tell you all about the big
outfit of tools, apparatus and
instruments and a new Radio
Course that I am giving to my
students for a limited time. I
will send you my big interest.
ing Electrical Book and a sam-
ple lesson, too- all Free. You
will be tickled with the things
I will send you Free. Mail the
coupon right now.
L. L. COOKE. Chief Engineer
Chicago Engineering Works

Dept. A-28, CHICAGO

Use this Free Outfit Coupon!
S L. L. COOKE, Chief Engineer,

Chicago Engineering Works,
Dept. A-28, 2150 Lawrence Ave., Chicago
Send me your Free Outfit Offer, your big Elec-
trical Book, Sample Lesson and particulars of
sour Electrical Course and Free Radio Course.
This will not obligate me In any way.

Name

Address
For use of boys 13 years old or more.

$4.00 ADDING MACHINE
The GILSON ADDER .111 do your
figuring easily, quickly and with abso-
lute accuracy. It adds, subtracts, mul-
tiplies and divides and automatically
carries from one column to the next.
Capacity 109.989.999 nr $1,099,999.99.
Size 314"26"24:". Made with alumi-
num case and steel operating Parts.
Written Two -Year Guarantee. Cata-
logue free.

Price. postpaid. $4.00
Your money bark If
you are not satisfied.

GILSON SLIDE RULE CO.. NILES, MICH.

A THRILLING CAREER.
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Become A Reporter! FREE BOOK Tells All

Become s reportr e and news writer at home.
Praal New York newspaper men quick's
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Personal IllafftlftloO ID Reporting,
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:krone. 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 714". 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 confplicated 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-todate 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 73"" x 51/4", 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." In
the present one it treats of the Himalaya Moun-
tains, and puts the question as to whether Mt.
Everest or TschmoMungma 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 5%" 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
Leonard 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 wonderful 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 a --e covered, besides the data contained in
the table.

METALS AND THEIR ALLOYS. By
Charles Vickers. Hard covers, size 6" by
91/$", 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
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remembers how Mr. Baird himself once told him
that he and one of his assistants were the best
of 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 arc
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 book
brought up to date, although it is based on the
third edition of Brandt's well-known hook "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. Mond 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 ha,
an entire chapter devoted to it, and the last chap-
ter gives foundry data, even to such details as
first aid in the foundry apd treatment of bruises,
sprains, burns and gassing.

INDUCTION COILS IN THEORY AND
PRACTICE. By Prof. F. E. Austin,
E.E. Hard covers, size 51/2" x 8k". 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. -B y
Hanns Gunther and M. U. Schoop.
Fully illustrated, 263 pages, size 53/4" by
83/4". Published by Franck'sche Ver-
lagshandlung, Stuttgart, Germany.
Although this hook 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 hook 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
Ehowing a cabinet for carrying off the fumes. The
metal spray is produced by melting wire at the
apex of the blow 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
the melted metal, which, dropping down into thetip of the blast, is atomized and deposited as
desired. The familiar liquidgas 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 71/2". 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,
andrst 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 a trans-
lation from the very definite German language.
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knowledge has been gained by shirt -sleeves
contact with electrical problems. He
has worked his way up from the bottom
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
electrical world. He is the or.e man
above all others who can show you the
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More than pleased v. I th THE BOYS' MAGAZINE.

My Name Is

My Address Is
(Please write plainly)

Brings you a Genuine
U N DERWOOD
T. Y P E W R IT ER

10 DAYS FREE TRIAL TAUT ts.oqopeonditionally
&es you nre net satisfied with thi, tato. moddel'fartog-MoV
typewriter rebuilt Cy the famous Shiptnan Ward process.

GREAT PRICE SAVING rirr,rt from the

tory in the world by our money eaving mr7.thiUlt-
typewriter

EASY MONTHLY PAYMENTS sr, small that
notice it while you enjoy the use of this wooderfurgactnie."

FREE BOOK OF FACTS Explaining ShipmanWard's wonderful
'0`.22h7MV.11,21%1.70:17P1:11:1411r,,=:111==

Act Today!
Mail

Coupon

11.

Year
Guarantee

A
Shipman Ward 7,7

ropy n yourMfg. Company free honk orr faetm
2168 Shipman Building explalnieg bargain offer.
Montrose & Ravenswood
Ayes., Chicago
Name
St. and No
City State

Radio Wrinkles
Edited by A. P. PECK, A. M. I. R. E.

CONTINUATION OF RADIO
DEPARTMENT

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
for 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.

5,21t In
panel

--Binding post

Collor with
set screw

Bross rod
Bare/'te disc

Resistance wire. -
one era con-

nected tv
shaft

No/
Support -

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 weD rotor

A simple method of winding and mounting a spider -
web coil rotor 'n 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 Ohm
Rneostot

Bind/hg Posts

\ fibre strip
Nwauna with

rheostat wire/2.5'0/7ms)

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.

am Big Money
earn the
utomobile
winos .1(0 Think

of the re-
pair work on

ihirteenmillion
cars! Engines,

electrical systems,ba teries,
tires, etc. There are not nearly

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 NI. S. A. S.
practical training now.

UNLIMITED OPPORTUNITIES
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. niany 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 Su ful!
Write today for 100 -page catalog describing
school, Detroit. opportunities. Address
A. G. Zeller, President. Write today.
MICHIGAN STATE AUTOMOBILE SCHOOL

671 Auto Building Detroit, Michigan

'O soviet vsTe0.N.

Everybody UAW
Can DancenU
Learn In ONE HOUR at Home

There's now no nerd of being a wall-
flower. In one hour-at 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 popular dancers of Fox Trot, One
Step, Waltz and all the latest up-to-the-
minute society dance steps through my new
Foto-tell and Fono-tell Method set to
music. Amazingly easy - fascinating. No
other course like it. I teach you perfect
time and rhythm - the secret of good
dancing. Your success Guaranteed.

SENT FREE -No
ON TRIAL

Deposit
Convince yourself at my expense how amazingly

easy It is to learn modern (lancing with the Brety nw
method. For  short time only I'll send the first
Mx lemons of my course (in plain wrapper). In-

cluding t0 -inch dance Instruction record. free
and prepaid for five days trial. See, teat and
prove this remarkable new method In your own
home. Then, if not delighted at your success,
siply return record and lesaiins within five dam.
thyou'll owe me nothing. Write quick before

is unusual offer expires. Please mention make
of phonograph you have.

WILLIAM CHANDLER PEAK, M. B.
Studio 251

4601-4611 Broadway Chicago, 111,

FREE LFEIsRST
O

Nitz
RD

Learn to Play
Violin. Mandolin and BanioMandolin quickly.
No emilarrasoment. You learn play or pay
nothing. Play for money In Moo mto

Beautiful Instrument FREE
No charge for instrument to one pupil in each
I .eality. Few cents a week pore for lemon..
Write for First Canard -Sent without coot on
I week.' approval with complete detaile of sr-siffif.. "Iti
Porsoeal Instruction Raeford C

SCHNEIDER SCHOOL OF MUSIC
G11.231 Vermont Streit', else island III. ( A suburb at Chimp)

Clip
this Ad
Learnt() Play bye
In One Bond

rzirnamgn-ow

copyright course. No months
of practice-just one hour.

Send No Money
for course and FREE Ukulele outfit. On
arrival deposit with postman only $2.98 plus
a few pennies postage. We guarantee com-
plete satisfactIon or money refunded. Send now.
MERRY Is GO. 78 W.Van Buren. Dist. 1256 ChIcease..fire

Ukulele Free!
Genuine Koa Wens'

finish Hawaiian Ukulele. Sweet ringingr tone. Given free with Short -Cut
.,137,a, Ukulele Instruction Course-

'. fir f-- . Teaches i Ltay:,nill

popular I
latest

Plea

hits
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84:f -elite base

/to/es for
/prongs- Ito/es f.)

lugs on
socket

Cal,act 5frips
.5/0t,

Meta/ str,;0, same /8179th as
circumference of tube be25e

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.

Panel --51107V0174f7rg CO/7

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.

troll

Lead-in
to set

Poor ,

knob

Erx
bait

/0 antenna

Strop iron
Switch
arm

Wood
mounting

Grourid /vie
Very often an amateur desires to control his light-
ning switch from within the house. By installing
a switch as shown above this can 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.

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 alwa) s 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.

SCHOOL of ENGINEERING
pF Milwaukee

SI1123

SCHOOL OF ENGINEERING.
SI.1123, 415-417 Marshall St., Milwaukee, Wis.

Please send me your 72 -page book for "Men
of Action", telling me how to get into a big
paying ele:trical position in 12 months.

415-417 Marshall Street,
Milwaukee,
Wisconsin.

Name

Address

Cite State
Age Education
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Study and Experiment
with the

ULTRALENS
MICROSCOPE

TYPE MS -II

$5.00
Magnifies 225 Diameters or
50,625 Times Surface Area

The ULTRALENS MICROSCOPE is a practical in-
strument made possible by the recent development of u
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 $L00 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

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.

W11110/ Send For
'/Christmas
q. Catalog

li 'SYLVIA"Of. Diamond Ring
_,\ lilue white, radiant,
-..,,, perfect cut Diamond.
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17 as: and sell direct to you by mail. ARNO FOR RATA- it.T,--,:-';D.,,'
is j....h.. LOG:There are over 2.000 illustrations of Diamond- t,4,:i-..,e-- --

129 . Yours Jewelry, Wstches.Wriet Watches Pearls,11e. jig .41 ........

t h e xi - MOO s You will al be eembered. lect es one -
1,V e a k u n t i I Present. as you wish and have all charged in one Dorms 13.25
0.'de Catalog explains everything. Send for it today. $1.00  Week

account. Sent prepaid for your Free Examination. Dow n , t h a n
/'
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,../LOFTIS BROS. & CO. National Jewelers

Dept. F22 208 N. state se., Chicago. Ill.

I 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.

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.

By scratching a deep groove in a semi-circulai
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.

Pulley

Mast

/figa/ator

Antenna

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.

falaop

4`8ox 051105e
A good support for a loop aerial may be made
as shown. An open circuit jack is moun ed 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
and 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 iugs 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.

, g. 2
A loop antenna may be made so that it can be
readily folded for transportition 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.

spa: gap Spark co/I Sy bait.
Lightning arresters of the vacuum tube type may
be tested as shown above. If a small stringy
spark discharge is observed .t is not satisfactory,
but if a peculiar characteristic glow is perceptible.
the arrester is in good condition. --John M. Avery.

(Continued on page 708)

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 construc-
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"
AAMERICAN TELEPHONE AND TELEGRAPH COMPANY

AND ASSOCIATED COMPANIES

14"°-0.4turcc" One Policy, One System, Universal Service, and all directed toward Better Service

Bi0 Profits in 8Hour Battery Charging
START YOUR OWN MONEY -MAKING BUSINESS

You can make big profits charging batteries with HB Constant Potential 8 -Hour System.
No experienee needed. You Can Clear $150 to $300 Every Month. 1111 outilt, funk, corn -
plete, ready 03 connect and operate. New Built-in Patented HB Voltage Regulating Wind-
ing Absolutely Eliminates Reversing. Saves current and labor; runs all night without at-
tention. (1.3rges 6. 12 or 21 volt batteries. Better, longer -lived charge than old 3 -day
systun. Quick service builds trade, satisfies customers, makes big, steady profits for YOU.
S20 MONTHLY PAYS FOR YOUR HB CHARGER. sn,,11 cash ;Payment brings your
Hit Constant Potential Charger. Easy Terms of Only 320 Monthly Quickly Pay Balance
from Your Profits. 30 Days' Free Trial on Money -Back Guarantee Lets You Try HB
outnt at Our Risk. Oversize 1111 construction Insures 1.3 More Output Than Any Oth-
er Out/It of Similar Rating. Start now to make big battery charging profits. Write to-
day for information. Ask about other lilt money-makers-air (orunre.sors, buffers,
motors, etc. All sold on easy payments. 'HOBART BROS CO. Box SI I, Troy: Ohio.

Small Cash Payment -Your Profits Quickhj Pau Balance

I Insure your copy reaching you each month. Subscribe to Science and Invention
-$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
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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.

PATENTS
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 be
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; promptly upon receiving
your idea I shall write von 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. I offer you efficient, reliable and prompt service-based upon practical
experience. Highest references.
WRITE TODAY for free book "How 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 exclusively to United States and Foreign Patents and Trade Marks.
Write me freely, frankly and with full confidence; it is very probable that I can help you.
Write TODAY.

CLARENCE A. O'BRIEN, Registered Patent Attorney
304 Security Savings & Com'l Bank Bldg., Directly across street from Patent office. Washington, D. C.

CLARENCE A. O'BRIEN, Patent Attorney, 304 Security Savings & Com'l Bank Bldg.
Directly across street from Patent Office, Washington, D. C.

Please send me your free booklet "How to Obtain a Patent" and blank form
"Record of Invention" without any obligation on my part.

Address
(IMPORTANT: WRITE OR PRINT NAME CLEARLY)
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Ediqea by .

oseph Idle Kraus
In this Department we publish such matter as is of interest to inventors and particularly to those who

are in doubt as to certain Patent Phases. Regular inquiries addressed to "Patent Advice" cannot be answered
by mail free of charge. Such inquiries arc published here for the benefit of all readers. If the idea is
thought to be of importance, we make it a rule not to divulge all details, in order to protect the inventor
us far as it is possible to do so.

Should advice be desired by mail a nominal charge of $1.00 is made for each question. Sketches and
descriptions must be clear and explicit. Only one side of sheet should be written on.
NOTE:-Before mailing your letter to this department, see to it that your name and address are upon the
letter and envelope as well. Many letters are returned to us because either the name of the inquirer or his
address is incorrectly given.

COMBINATION TAP AND DRILL
(741) A. R. Nlandon, Ouray, 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 shirt
manufacturers who would undertake the construc-
tion of such a shirt. We do not advise patent
procedure.

FLAT IRON SWITCH
HAN Di ETUPNS IN NICKEL -7

talritti'

ANN 1
SWITCH

The switch for flat irons shown here 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.

A. 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 be
several hundred dollars on each device, the in -

1114 Tacoma Bldg.

Rams..

ventor may be fortunate indeed if his bank -roll
increases to the amount of $200.00 or $300.00 a
year. Ten per cent is a very good royalty, al-
though we know 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
utility devices and such things which sell
extensively, the royalties can be considerably
smaller, one to five per cent being very fair. The
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 lenses you
should receive $5,000 to $10,000 in cash, if of
course, they are as good as you claim. On the
royalty basis, $1,000 with 20 per cent royalties
would be a very fine proposition. Even a 5 per
cent royalty I ere could be considered fair, pro-
viding the concern will agree to manufacture
a definite number of the headlights, so that
your returns will not be less than $5,000 a year.
The auto signal should sell for much less, as it
is a relatively poor proposition.

TICKLES& CLOCK
(745) David Bone, Somerset, Pa.. requests our

advice on a tickless clock enclosed in vacuous
sound -proof chamber.

Vacuum

-Walls otVacuum
Chamber

-Glass Crystal

Mountins

Manufacturing cost of the tickless clock makes it
valueless for commercial purposes.

U.S. PATENTS
..."

111w.

(..

FigEND FOR
kJ THIS FORMPe
Don't Lose Your Rights

Before disclosing your invention to any-
cne tend for blank form "Evidence of
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
before filing application for patent. As
egistered patent attorneys we represent

hundreds of inventors all over the U. S.
end Canada in the advancement of inven-
tions. Our schedule of fees will be found
reasonable. The form "Evidence of Con-
ception" sample, instructions relating to
obtaining of patent and schedule of fees
sent upon request. Ask for them,-a post
card will do.

255 OURAY BLDG
WASHINGTON. D. C.

"Originators of form Evidence of Conception"

TO THE MAN WITH
AN IDEA

I offer a comprehensive, ex-
erienced, efficient service for
is prompt, legal protection and

the development of his proposi-
tion.

Send sketch, or model and descrip-
tion, for advice as to cost, search
throne' 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
today.

RICHARD B. OWEN, Patent Lawyer
164 Owen Building, Washington, D. C.
2276-8 Woolworth Bldg., New York City

NZOIV(11.0111. -swareetilk

pATENTS
TCROAPD,,RITHR TKSS

Before disclosing an Invention, the inventor should write
for our blank form, "RECORD OF INVENTION." 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
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

VICTOR J. EVANS & CO., Patent Attorneys
Chicago Offices: Pittsburgh Offices: Philadelphia Offices: San Francisco Offices,

514 Errpire Bldg. 714-715 Liberty Ride. Hobart Bldg.
New York Offices: 1001 Woplworth Bldg.

MAIN OFFICES: 779 NINTH. WASHINGTON, D. C.
Address   
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FREE Lesson

DRAFTING
Mail the coupon and we will send you his 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
is 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

one.

Send the Coupon
Ask now for the Trial Lesson. We 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".
1-1DRAFTING. (The Dlit Salary Course). No experience
I-I necessary. Free Lesson wet now.

BUILDING TRADE COURSE.
I-1 For men in the building lines.

Name

Address

Post °Mee State

Play this Jazzy Sax
Without Practice
Any one can play this imported Jazzy
Sax right away. No knowledge of cl
music required, no lemons. Pier br num-
ber. Instead of notes. /tit instructions
and lb songs picnic.r

B popular at
parties, dances. entertain
manta. Glistentote whetted brass all
over. except nickel mouthpiece. a
Looks just like Qt.swirls+ saxr
MOO
Mae.

..trest-
ttful. clear.
tronesing and`
delightful
berme's,.

Supply
Limited.

V.D.Beatty
soya: "Thin is
easy. I played

tunes after fifteen
minutes and am de-

lighted."
Nu need to spend $85

when you can own a
Jazzy Sax.

Send No
Money

Send just your name. when the rex
arrives vac the areitmen 08

XXI ::7.7.Prz::r.:Pg..1.;,::,;".1.
funded. Don't delay, act now I

FERRY & COMPANY, Dept. 1255
75 W. Van Buren Chicago. moms

Print Your Own
Card,ei nillarti.labels book. pane, rres. 512.
Larger !X, Jot, pref. 5150. Save money. Print
for others, big profit. All easy, rules sent.
W rite factory for prees eatalog.'FYPFLeards.
eta. Tilt PRESS CO.. D-47, Marilee, Caen.

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.

-

/ -
INLET PIPE PUMPS STORAGEBATTERIES 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
sends in his own design of a futuristic motor
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, se

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 sone
time ago in the article to which you refer ard
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 need's..
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

CAN YOU
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
Right Now. Your brains can help.
Send today for our great new book
-"Inventions and Trade Marks,
Their Protection and Exploitation"
and learn more about making
money from ideas titan you ever
knew before. It tells many

things that are wanted, too.
A postal will do-

h is free.

tte help our clients,
c :moot charge, to get
the dollars out of their
ideas havingfacilities
none others possess.

Advice Free.
Don't delay-get the

I. at ones-.

AMERICAN
INDUSTRIES, INC.

225 Patent Dept..
WASHINGTON D.C.

PATENTS
ADVERTISED

For SALE FREE

In Invention and
Manufacturing
Supplement.

Published for the
man with an Idea.
Send for free sample
copy. One year's sub-
scription 50e.

it

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
Scientific American should be read
by all inventor,

MUNN & CO.
618 Woolworth Building, New York

Tower lilda., Chien, III.
Scientific American Ride Washinaton. D. C.

Hobart Bldg.. 582 Market St.. San Francisco. Cal.

'11WMI8NIIONIMMISI

PATE NTS
BOOKLET FREE HIGHEST REFERENCES
PROMPTNESS ASSURED BEST RESULTS

Send (rowing or model for esainination
and report as to patentability.

WATSON E. COLEMAN, Patent Lawyer
621 F Street N. W.. Washington. D. C.

PATENTS
consistent charge, a

service noted for results, evidenced by many well known
Patents of extraordinary value. Book.Patent-Sense.,free.
Lacey & Lacey. 644 F St., Wash.. D. C. (stab. 1869.

C. L.

Corps.

ER -FL

latent Offices.
PATENT LAWYER

McGill Bldg., Washington. D. C.
Patents,Trade Marks, Copyrights,Patent Litigation

I I doilliook for Inventors. "Protecting. Exploiting
and Selling Inventions." sent upon request.

PATENTS
rade- Marks. Copyrights and Patent Lithiation

Write for advice and instructions how to proceed.
costs. etc.

Hand Book with illustrations of 100 Mechanical Mone
menu sent free on request.ALBERT E. DIETERICH

Patent Lawyer and Solicitor
Successor to Fred G. Dieterich & Co.

601 OURAY BLDG. WASHINGTON. 0. C.

PATENTS, TRADEMARKS
PROTECT YOUR INVENTION !
II in doubt as to patentability send me descrip-
tion of invention far FREE OPINION.

New Booklet "PATENTS" sent FREE to every inven-
tor upon request.

AMBROSE T. BUCKLEY
150 NASSAU ST. NEW YORK CITY
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READ!!

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

Advertising 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 hate an Invention and desire to secure g
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 nature.

RANDOLPH & CO.
Dept. 172 Washington, D. C.

MODEL MAKING
When jou have made your Model
you will naturally shill to mount It vs ith the
boot Steam Fittings obtainable. We can
supply accurately made miniature Steam
and Water Gauges, Steam Valves. Pump,.
etc., also finished Engines and Boilers suit
able for Model boats and stationary pun
poses. Special alai* to order. Largelu,
trated catalog 20e (refunded on first ord..,

BATHE MFG. CO..
Dept. 2. 5214 Woodland Ave.. Phila. Pa.

LATHES
9 to 18 -inch Swing
List peke $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. ILLINOIS

Selenium Cells
ENTIRELY IMPROVED

Porcelain base, Platinised wire permanent action up to
2000 per second Instantly. 3 -year guarantee. Ve manu-
factured selenium cells since 10113. Ve also manufacture
a very small sensitive, quick actin:: polar Isla)

Write for circular.
F V. MADALER. Hampton Bays. L. I.. N. Y.

STUDYAT HOME
trecte y

Xbe Ziniberssitp of Cbicago
Courses in English, History, Chemistry, Business,
Mathematics, Education. Psychology, and 35 other
subjects command credit toward a Bachelor degree.
Begin any time. Address 22 Ms Hall. University of
Chicago. Chicago. III.

needle would have to be turned as it is sharp-
ened. and a system for polishing would have
to be employcd. If 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 Xray 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 filamer t.

PERPETUAL MOTION
(749) H. N. Bagley, Stockton, Calif.. requests

our opinion on a perpetual motion machine.

waTel4 FIE SE ra,. Ly.

-"0 3C1.1.0,o,

eniPrr Of "Ji.,

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?
(7501 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
eau, 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 fotir 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
continually supply it with excess of power.

AIR FUEL SUPPLY

ENGINE
ELECTRIC

GENERATORE
his perpetual motion will not work since it re-

delivers only 32 per cent of energy used.

FREE
$500.00

ELECTRICAL
LABORATORIES

Sent to Your Home
NOT toys-but real actual -size, expensive

units of electrical apparatus are mailed to you
without extra charge while learning. The illus-
tration shows one of the new home -laboratory
outfits. As fast as you have completed the
work of one laboratory, another is sent, until
you have mastered the entire field. You, there-
fore, advance step by step, from simple elec-
trical experiments to complicated, intricate, im-
portant practical work.

Learn Electricity this New
Quick Way

You can get the finest electrical training at
home in your spare time. You need not leave
your job, your friends, your home. This won-
derful new home -laboratory training course in
Practical Electricity brings this great, big tech-
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
1)cir 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 its a surprisingly short
time you will have made yourself a 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 he purchased by you. We
furnish everything needed.

EXTENSION -DIVISION

SCHae$of ENGINEERINGMilwaukee
41i Marshall Street Milwaukee, W is.

E stension D ivision,
School of Engineering,

Dept. FII, 415 Marshall St., Milwaukee, Wls.
Please send me full details of :tont- new wonderful

laooratory method" of homestroB In Practical Elec.
tr city. This request obligates me lu flu 00.

Name

Address

Town State
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Posed by Miss
Ann Forrest,
Famous Movie
Star, and Arthur
Murray, the
Vanderbilts' in-

structor

Why Good Dancers
Are Popular

TIIGUSANDS of men and women are compelled to
pass up many a good evening's fun just because
they don't know how to dance. Yet there Is no need
for anyone to i.e a yr-aline, er. Arthur Murray, Amer -

lea's foremost authority On OM i II llaileing. 'rag perfected a
method by which you (.111, learn the steps of any of the latest
dances in a few Ildindes. You  !.in't need to go In a dancing
clans-you don't need to take pr Irate lessons-you don't need
to bore your friends icy getting them to teach you. Through
Arthur Murray's method of easily understood diagrams and
amplified Instructions you can quickly learn to become a
perfect dancer right In tire privacy of your own room without
either music or partner. And lust as quickly as you have
mastered the steps you car dance perfectly on any floor to
any kind of 11111,1C and ki .r step or follow correctlY with
the beat dancer In your set.

FIVE DANCING LESSONS FREE
Even If you don't know one step from another, send for

these live free lessons and let them prove that you earl learn
to dance at home in one evening through Arthur Murray's
new methods. More than 90,0101 person pare learned this
way and there Is no reason wiry you 1110111d 110i MI as well.

The fire free lesson. ore How To Gain Confidence. The
Secret of Leading. A Lessen hi Fox Trot. the Correct Danc-
ing Position. and 1101, To Follow. These lessons are grill
free, but to Par for Mailing and wrapping i II St Poo ..,....
cents. Learn In prirate-surnrise your frlends-wrIte today
for the FREE LESSONS.
ARTHUR MURRAY, Studio 883. 290 Broadway, N. Y. City

i, r -Ala

MONT liS I;t;- '`) $ AND

4 DOWN
A

i

ALL
SLUE
WHITE
DIAMONDS
Perfectlyeut,
quadding.
brialant.gen-
Wm diamonds.
Set In 11 Kt. and
18 Kt. solid gold
rings. 8% yearly
neresse harmer

Wowed. Guar
antes certificate

earn sole.

TO PAYS
NEW LOW PRICES-SAVE1/3
You can now buy on credit atlower Nice.

than even cash jewelers charge, because
we los port our diamonds from A at werp and
sell at wholesale prices. Your dealingr with
tuareettictly confidential. There is no red

tape nor delay. Your credit is good.

30 DAYS FREE TRIAL
Eteleet article desired mid Ned deposit
toshowgood firth. It you are not sat.

lolled we will return your money.
This is teen.st liberal offer ever
made. Yortl cannot lose.

ORDER FROM THIS LIST
A- 151.00 send tuLee Dawn
11-111.00 " 2.00
C stg.00 " 2.00
0-1911.00 " 10.00- A-111.00 " 5.00
F-$17.00 4.041 1.

24 le. PEARLS -DIA. CLASP
WRITE FOR CATALOG NO.1245
It brings a big jewelry store ight into your horn.

14 at. Geld
PLATINUM c's
FINISH 4
$16.00 2%. -7.:'

912.00
Oros st.00

Dees
maw me. 1245

4 Con*.01
141.00

I
fj 63 PARK ROW

sT11,(M) ._.a.
(Y. WATCH CO..

WORLD BLOG.NEW YORK

Ford Rung 57
Mil On Galt Ron

Of Ga§.oRiine
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.

roro, ,,,000rrororr000rooloomorommtoontitoroinori vvvvv otr lllll 111.11.1.,11111111111111.110...

Radio W'rinils.Res
(Continued Iron! page 703)

11/05,1er

5fring
lloneyco(171,--

Cobs

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.

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.

STATOR

TinfoP,

6/ass tune

Dowel

Tinfoil
ROTOR

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

Plug to fit in-
side of stator

Brass shaft

xav a,  6rlow
Ore do  osikel .

di. mamma&voo....
705 C swors

I 1 I.: A C fil. :\.1 A L
; r,r arr

or coo at corn. horror dot iug
spare time, no 'natter where you lire or
how poorly you write. MY sininlined
system has shown thousands the way to
good penmanship during the past twentY-
fire years-It VAN and WILL do the
swine for 1'01".

My beautifully Il-
lustrated 22-nage

Ito -k.
"How to Become a

Good Penman."
FREE!

It rontaing !tidily
beautiful speci-

mens of pet11111111shin showing what other
hare accomplished by the Tamblyn System.
with testimonials and general Inform:am
about our courses. (Your napne deg:1'1W
mitten on a card If you enclose sterol' to'
hostage.) Ladies taught as Successfully a.
men. Write Today. Address

F. W. TAMBLYN.
424 Ridge Bldg., Kansas City, Mo.. U.S.A.

AGENTS:
$6

AND UP
S. !hog concentrated, non-senholie
Iced flavors. Always fresh. Put 111,
it collapsible tubes. Ten time.
the strength of bottled flavors.
Waranteed under U. B. pure food
laws. All flavors. Bella in every
borne. Used every day. Not sold
in stores. Big demand. Big repeat -
00. 100 profit.

Menor Women
en snake big money. Haut mold
one Moo In one month. You wilt
tied this  big. an.ey seller and

ure repeater. Must ..lists
Web1 ror if,rrTs abn't k
ample outfit. Get a hie
lire of customers. Get
repeat orders every month
and have  ste.dr Income.
Write Quick

litier.can Products Co
48:8 leafless sus.. Piestassti.&

mei
tuna"4"

"ELECTRO - CONDITE ff
STARTLES THE WORLD

Thousands of people are marveling at
the wonderful performance of the "Elec-
tro-Condite" Converter. Clarifies, puri-
fies, sterilizes, matures and mellows
most kinds of beverages. Makes hard
water soft, etc. May prevent poisoning.

Send $5.00 fur device with 5 days'
trial money -back guarantee ur ask for
circular.

Best grade Proof Hydrometers, $1.00
each prepaid.

"Klietro- A -It -C LABORATORIES, INC.
.Condite" Dept. X.. 100 Lawrence St..

CONVERTER (W. 126th St.) New York

$8(Lc'apay
Write quick for new proposition.
You can earn $8.00 a day in spare
time and get fine new Buick tour- .%_aBNIFI)ing car. Be the representative
for Comer All -Weather Rain- 1
coats. Noerperienee required.

t GIVEN Sample outfit free. Write now.
Comer Mfg. Co.. Dept. 12 -BR, Dayton, (1

STAMMER MORE'.

Kithe fear of ,t amms-ing Ile -education the
key. The widely Tamed HatOeld Method fully
outlined In an accurate, dependable. worth,.
while book -"HOW TO STOP STAMMERING." It
has inspired thousands. Free copy today.

THE HATFIELD INSTITUTE, 109 N. DAHL ChkigIji
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1.0005 Mid C017a:
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.

EL -

:Ct STUD

HOLE IN PANEL
TAPPED SAME
THREAD A9
SHAFT.

COPPER FOIL IN
CONTACT WITH SHAFT

BAKELITE
DIAL

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 3, inch dial as
shown above. -Sydney Bond.

Panel --

friction dutch

5haft

Bakelite strip

Brass strip-

Eccentric-

--Vernier shaft

Vernier 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 prevent 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 tso:don.

:he $12 a week mechanic
who became a millionaire!

TWENTY-THREE years ago,
John C. Wahl was working as a

mechanic in Peoria, Illinois, 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 Wahl 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. S. 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 how 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! -
INTERNATIONAL CORRESPONDENCE SCHOOLS

Box 6210-C. Scranton. Penna.
Without cost or obligation on my part, please tell me

how I ran qualify for the position or in the subject Deere
which I have marked an X:

BUSINESS TRAINING COURSES
Business Management Salesmanship
Industrial Management Advertising
Personnel Organization Better Letters
frank Management Show Card Lettering
Business Law Stenography and Typing

0 Banking and Banking Law Business English
DAccountancylincludingC.P.A.) Civil Service

HCost Accounting Railway Mall Clerk
Bookkeeping Common School Subjects
Private Secretary High School Subjects
Spanish 0 French Illustrating

TECHNICAL AND INDUSTRIAL COURSES
Electrical Engineering Architect
Electric Lighting Blue Print Reading
Mechanical Engineer Contractor and Builder
Mechanical Draftsman Architectural Draftsman
Machine Shop Practice Concrete Builder
Railroad Positions Structural Engineer
Gas Prigine Operating Chemistry aPharmacY
Civil Engineer Automobile Work
Surveying and Mapping Airplane Engines
Metallurgy 0 Mining Agriculture and Poultry
Stearn Engineering 0 Radio Mathematics

Name
Street
Address.

rr.3-23

City State

Occupation
Persons residing in Canada should send this coupon to the
international Correspondence Schools Canadian, Limited,

ilontreal, Canada

WANTED
Railway Postal Clerks

$1600 to $2300 Year
MEN-BOYS 18 OR OVER
SHOULD WRITE IMMEDIATELY
Steady work. No layoffs. Paid vacations FRANKLIN INSTITUTE. Dept. CI83. Rochester, N. Y.
Travel-Sea the country en Government this

SP
questions:i without charge (1 I Sample Railway Postal Clerk Examine.

4i 1011 (2) List of Government jobs obtainable; (3) Tell me bow I
0Common education sufficient : Ci

can get a position.

Send coupon today-SURE / AdNdarevm:

Wrestling Book FREE
fie an expert wrestler. Learn at home by mail.
Wenderfullessonspreparedhysvorld'achampions
Farmer Burns and Frank Catch. Free book
tells you how. Secret holds, block. and tricks ',-
reeled. Don't delay. Be strums, healthy. Ilandl
busmen with 01.0. Writejot free book. State ace.

laver guns Coe4.1258 Railway Bldg. Omaha, Neb.

Slake money chalk talktn,z Send $1 .00 for snappy
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Olivers
Rebuilt like new, right
in Oliver Factory, only

145°
Never before an offer like this, and prob-
ably never again! Only the great Oliver
Company itself could do it. Famous
Model No. 9 Oliver at the slashed price

Free Trial-A Year to Pay
Act quick before the 1.000 machines are gone. 'fry, how-
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not satisfied.

PERGANSON NOVELTY CO.
108-N. 5th Street Springfield. III

Dr. Tilack.ensaw's
!.§ecrets

By CLEMENT FEZANDIE
(Continued from page 645)

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-
o 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 I'cp," said he, "this must be the
entrance to the habitations of the intelligent
beings on the moon. And see! Here is one
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 Ilindoos 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-hut men, no! Intelligence, like wings,
could he 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 we are the
passengers expected. Our arrival has been
seen and prepared for. Unquestionably, the
Selenites are intelligent beings. It would
have been 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.

Tfr' COS
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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 come. 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 he 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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the same as if you were working in his
studio. Your mistakes are not only pointed
out, but each correction is illustrated right be-
fore your eyes. You see exactly where your
faults lie and you never make the same
mistakes twice. The speed with which you
progress will amaze you. Through this
wonderful method many of our students are
now making handsome incomes, and the
same opportunity to enter this splendid pro-
fession is now yours.

No Talent Is Needed
The most astounding part of this wonderful method
is that you don't have to know anything about draw-
ing to begin with. The old idea that only those
with "inborn talent" could be successful Cartoon
ists is exploded. If you can hold a pencil you can
learn Cartooning this new easy way. Starting with
first principles-straight lines and curves-you pro-
gress step by step through shading, action, compo-
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splendid position as Cartoonist almost before yourealize it.
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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 he 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."

"I 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.

"I 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.

Rf sw to Hook - Up A
TransEraitter lilutton to

Make all Efficient
Loud Teaker

A Transmitter button with a few dry
cells and a telephone receiver will make a
remarkably simple and efficient loud
talker. A Microphonic amplifier of this
type is just the thing for use with a radio
set. The weak music and signals may be
amplified many times their original value.
It is possible to entertain a large audience
with a simple radio equipment if a trans-
mitter button is used in the circuit as ex-
plained in diagram A.

The cost is extremely low and the re-
sults are comparable with those produced
by highest grade of expensive loud talkers.

As may be seen in the diagram, two
dry cells or a small storage battery are
connected in series with the transmitter
button and a 4 to 75 ohm telephone re-
ceiver. The transmitter button is secured
to the diaphragm of the telephone in the
radio receiving set. To accomplish this
properly, scrape off the enamel (if dia-
phragm is enameled) on the face of the
diaphragm and solder the small hexagon
nut supplied with the button to the exact
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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.

-Adv.
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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?"

"Its 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.

LUNA': 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 arc 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

hack 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 hack 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!

THE 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 marb.
of hakelite 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 is 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. PAULSON.
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of landing big are those who enter this field

NOW while Radio is
growing so rapidly.

Just consider the pos-
sibilities of Radio. The
shores of every Cntlt i
tient are dotted with
radio stations. Every
ship has its radio
equipment. Hotels,
railroads, government
departments, and com-
mercial houses are
flashing their message.;
'cross rivers, moun-
tains and seas. At
night, millions a r c
"listening in" on radio
programs.

This amazing growth
of Radio has created a
tremendous demand
fur radio experts. Fac-
tories, banks, the ship-
ping industry, news-
papers a n d business
houses arc employing
Radio Experts in every
branch. And the de
mated for trained men
is far snort of the
supply.

Pick Out the JohYou
Want We Will
Help You Get It
This is a brief

list of the posi-
tions in the Radio
field today. and the
salaries paid-

Radio Mechanic,
$1.500 to $4.000 a
year.

Radio Inspector,
$1.800 to 54.500 a
year.

Radio Salesmen.
$2.000 ts S10.000 a
year.

Radio Engineer.
$3.500 a year and
up.

Radio Executives
up to 515.000 a
year.

Radio Instructor.
5200 to $500 a
month.

Radio Draftsmen
S7 to $15 a Pay.

First Class Ship
Operator_ $105 a
month. all CX11,11-
Its paid

Second Class
Ship Operator, $95
a month all ex
penses paid.

Third Class Op-
erator, S35 a month
all expenses paid.

Commercial Land
Station Operator.
$150 a month and
up.

Broadcasting Sta-
tion Operator. 5125
to $250 a month.

You Can Qualify
at Home

Easily and Quickly
If YOU are sick of

plodding along in the
daily grind of motiot-
(mous office routine-
held down by thou-
sands of men doing

(Patent Pending)

THE PERFECT SYNTHETIC CRYSTAL DETECTOR
SENSITIVE OVER ENTIRE SURFACE

N. Hunting for "Spots." Limit and Clear.
Entors,,I by Thousands of Satisfied Peers.
Sensitiveness Price 50cGuaranteed Mounted

14 K. Gold Supersensitive
RUSONITE CATWHISKER. Price 25c

Permanent. Will not Oxidize.
RUSONITE REFLEX CRYSTAL

Manufactured Expressly for Reflex Circuits
Will Stand Up Under Heavy Plate Voltage

Price
Guaranteed Mounted $1.00

Order from your dealer or direct from
RUSONITE PRODUCTS CORP.

15 Park Row New York. N. Y.

is why the chance:, 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!

TRAINED MEN
work you tic t Otto of the rut

into a big paying profession. Learn Radio
at home. A short course of training will
quickly enable you to he 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 ally man who is eager to better his con -

slut is interested in the remarkable
..pnortunities in Radio, we will gladly send a
copy of our newly published book on radio-
ohsolively free. You assume no obligation
whatever in sending for this interesting
h7lpful book. It is yours for the asking.

Send for your copy of "How to
Learn Radio at Home" and learn all
afoot the wonderful opportunities
that are opening in
Radio, how we train 111(11 1
for themand help them
to the best positi,:
Read actual exnerien.
of many of our stutle.o
since we have trained
them. "Tune in" on a
real job. Mail the
coupon for this inter-
esting Free Book to-
day. It will pay you!

National Radio
Institute,Dept.
141, Washing-
ton, D. C.

National Radio
Institute

Dept. 141- Washington. D. C.
WIthoot any obligation on me part, please setu I

me a FREE copy of your hook. "flow to Lear.,
Rodin at Home." Also tell me how your Free Ern
ployment Sees -ire sell help me to a position arc I

send details of your special short -time offer.

-13

77

Naive

street

city Male
gm MMMMMM oommmatimmoomm mmmmmm

The Real Melal Solder in Paste Form

SOLDERALL
Introducing Our Ne.'

SOLDERALL BLOW TORCH
of /frau Solid Brass

Indispensable in the Home, Garage
and to the Electrician. For Solder-
ing Radio, House Wiring. Jewelry.
Ignition. Kitchen Utensils. Etc.

',LA "254
SOLDERALL CO. Dept. S Newark . N.J.
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1 2th Edition

WIRELESS COURSE IN 20 LESSONS
By S. GERNSBACK, A. LESCARBOURA and H. W. SECOR

Very Greatly Enlarged

WIRELESS COURSECOURSE
20 LESSONS

S GRNSBACK.
A LESC WARSECOR.B011RA

/2m Edition
errEolue.fecl

Size of Book
6x9 inches

264 pages. 500 illustrations, diagrams and photographs.
Binding de luxe; black leatherette cover, genuine gold
stamped; red edges; round corners; semi -flexible covers; multi-
colored jacket.

This new edition contains over 100 pages more than the
previous editions, of which over 100,000 were sold. It is
printed in a larger type, on better paper and has better and
more illustrations.
Lesson No. 1: Principles of Electricity:

History and Explanation of Electricity, etc.
Lesson No. 2: Principles of Magnetism:

The History and Explanation of Magnetism, etc.
Lesson No. 3: Dynamos, Motors. Generators, and Wiring:

Explanation of Construction and Operation of each of the above, etc.
Lesson No. 4: Principles of Wireless Telegraphy:

History and Explanation of the Wave Transmission and those con-
cerned in the development of early radio, etc.

Lesson No. 5: Amateur Transmitting Sets and Apparatus:
Apparatus and Circuits used by Amateurs in the early days of -adio
telegraphy, etc.

Lesson No. 6: Transmitting Sets (Continued):
Apparatus and Circuits of Transmitting Apparatus, etc.

Lesson No. 7: Commercial Transmitting Systems:
Apparatus and their operation, etc.

Lesson No. 8: Aerials and Underwriters Installing Regulations:
Explanation of the Antenna System and Constructional details of the
various types used. Official regulations, etc.

Price

$2.00
Post paid

Lesson No. 9: Radio Receiving Apparatus:
Description of the Various Types of Receiving Apparatus with an
explanation of their operation, etc.

Lesson No. 10: The Detector:
An explanation of the various types of detectors used for reception
purposes, including circuits, etc.

Lesson No. 11: The Vacuum Tube as a Detector:
Principles of operation of the vacuum tubes, etc.

Lesson No. 12: Regenerative Receiving Set:
Description and explanation of various vacuum tube circuits, etc.

Lesson No. 13: The Vacuum Tube as an Amplifier:
Operation of the types of amplifiers as in conjunction with tuners.
Loud Speakers, etc.

Lesson No. 14: Practical Vacuum Tube Circuits:
An explanation of various up-to-date Circuits used in Radio, etc.

Lesson No. IS: Super -Regenerative Receiver:
Operation of the Super -Regenerative Receiver, etc.

Lesson No. 16: Vacuum Tube Transmitter:
Vacuum Tube Transmission and Broadcasting Systems, etc.

Lesson No. 17: Radio Compass-The Wavemeter-Radio Control:
The Radio Compass. Principles and operation of the Wavemeter and
Radio Control, etc.

Lesson No. 18: Learning to Operate-The Codes-The Wireless Law:
Methods of learning the International Code. Appendix: Detailed
regulations of the wireless law, etc.

Lesson No. 19: History of the Development of Radio:
A progressive history of radio and those concerned in its progress. etc.

Lesson No. 20: Mathematics of Wireless Telegraphy and Appendix:
Formulas for the Calculation of 11"ave-length, Inductance, Capacity,
and other measurements, etc.

$ent postpaid upon
If your Dealer cannot supply you, order direct

receipt of $2.00
from us, giving Dealer's name and address

Experimenter Publishing Co., 53 Park Place, New York, N.Y.



Science and Invention for November, 1923 715

Around 4he Uni-
verse

BY RAY CUMMINGS

(Continued front page 043)

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 15% 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 large 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!.2 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! Even the orbit of Mars would
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 visual
phenomena-the firmament blazed with stars

Nothing speaks so eloquently of HOMCHARGER satisfaction as the fact that
thru sheer merit alone it has become the standard by which all other battery
chargers are judged. Over 125,000 HOMCHARGERS already in use offer the
most convincing proof that it is the most efficient, economical and fool -proof
battery charger at any price.
A NEW TRADE -MARK FOR A TRIED AND

PROVEN PRODUCT
Its phenomenal success has led to the introduction
of many inferior and make -shift imitations To
insure our reputation and protect the buying
public against substitution, the Radio De Luxe
HOMCHARGER henceforth will be sold under a
new Trade -Mark, viz.:

GOL.6mgEAL

WW1
Retaining the same fundamentally correct oper-
ating principle and beautiful appearance of our
Radio De Luxe model, it is a step nearer ultimate
perfection through adoption of several construction
refinements dictated by the policy of Progress.

HOMCHARGER'S 10 POINTS OF
SUPERIORITY

1. Simple-Only one moving and wearing part.
replaceable after thousands of hours use for
$1.00. Willlastalifetime.

2. Eff icient -Uses I ess than one-halfthecurrent of
any bulb or liquid type rectifier. Will charge
any radio or automobile battery for a nickel.

3. Quick-Its high charging rate of 7 amperes
eliminates long waiting for battery to become
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over night, or three times as fast as a 2 -ampere
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tinuous operation-prevent sticking and stop-
ping.
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9. Unqualifiedly Guaranteed.
10. Popularly Priced-Retails at $18.50 complete

($22 00 Canada). buy. Sold by
all dealers.

FREE BROADCASTING LIST. Send
day for Free List of Broadcasting

Stations, and Circular Describing the Gold
Seal Homcharger.

DEALERS! JOBBERS!
coup SEAL HOMCHARGERS will outsell any other radio device this season. "GOLD SEAL
Business Builders" illustrates many attractive sales helps and explains how we are prepared to co-
operate with the Trade in making this a "110MCIIARGER Year." Send for your copy and Trade
Discounts, TODAY.

Snsist
on the GOLD SEAL
Itis your protection against substitution. When buying
order by name and verify by the GOLD SEAL, which appears
on the carton as wel l as the nameplate.

7AeAutorna.ticElectricalDevicesCo., 1 16 West Third St.:Cincinnati.O.
Largest Manufacturers of Vibrating Rectifiers in the World

GETS 'EM1500
MILES
AWAY

At the low prices shown below you get the efficient,
of sets costing three times as much.
These radio frequency receivers-pick up stations over
1500 miles away under good conditions-everywhere
Operate either on DRY CELLS or storage hatters
Cabinets of solid mahogany and workmanship tli..
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Trained men in demand at highest salaries.
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Be a Radio Experf
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American Electrical Association
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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
droppedinto 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, IA
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 immensity 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, and a
little later, Ameena appeared, the Milky
Way lay glistening above them. Below,
only a few stars showed; beyond that,
darkness-blank, unfathomable.

Sir Isaac greeted his friends with a wan
smile; he was on the verge of physical ex-
haustion, but his spirit remained undaunted.

"We are beyond the stars," he said. "It
is as I always thought. Even from Earth
I have telescopically observed a perceptible
thinning out of the Celestial bodies. We
have reached the limits of our Celestial
Universe on this side. We have now below
us only empty Space-unless we encounter
another Universe."

Sir Isaac quite evidently had his own
theories as to what lay beneath them in that
void of darkness. But he smilingly resisted
all Tubby's efforts to make him talk
about it.

Finally in desperation, Tubby exclaimed:
"We ain't got no business goin' much far-

ther. The opposition of Mars comes off in
forty-two days from 6 P.M. tonight-an'
we're gettin' a fair distance away from the ,
excitement."

Sir Isaac smiled confidently. "We shall
return without a stop-quite in time, even
at our present speed. That isn't worrying
me. It's-"

"Your calculations?" supplied Ameena.
Your great plan of which you will tell us
nothing? How are they progressing, Sir
Isaac?"
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His face clouded. "I have been so busy,"
he said somewhat anxiously. "But I'm
making progress. Now that we are beyond
the stars, I will have more freedom-will
redouble my efforts."

Poor Sir Isaac, for all his eagerness to
work, was forced to retire immediately after
breakfast for a few hours of much needed
rest. They awakened him for luncheon-
which he gobbled in haste-retreating at
once to the instrument room, where by the
light of the table electrolier, he became
instantly immersed in his interminable fig-
ures.

Thus, in similar fashion, while the vehicle
plunged onward through Space at a velocity
sufficient to take it across the 5,593,056,000
mile diameter of the Solar System in very
much less than one second, fifteen more days
and nights of interminable voyaging went
byl

EXPLORING OUTER SPACE

The Universe of which our Solar System
is so minute a portion, had long since faded
into invisibility. Others had been distantly
sighted on both sides, and passed overnight
-reduced by comparison into mere nebular
regions, though each may have been as
large, or larger than our own Universe.

On the fifteenth day, skirting alongside
a smaller Universe-possibly no more than a
thousand light-years in diameter, Sir Isaac
announced that they were approaching the
end of their outward voyage.

The vehicle was still dropping into that
vast void of silence and darkness with a
velocity now quite beyond calculation. It
was a decreasing velocity, now, however, for,
sometime since, Sir Isaac hA begun to re-
tard it.

Overhead, the last starry firmament was
visible, though every hour with perceptibly
lessening brilliance. Tubby and Ameena sat
together in the observatory, the
receding stars, and wondering how, among
all these Universes, Sir Isaac would ever set
his course going back, in order to reach
that particular one of the Solar Systems to
which they belonged.

The temperature of the vehicle was now,
curiously enough, very comfortably warm-
so warm indeed, that Tubby wore his white
clothes and Ameena that dainty costume in
which he had first seen her on Venus. This
paradox of temperature-for here in outer
Space it should have been insufferably cold
-Sir Isaac had explained to them the eve-
ning before. Their velocity was so great,
he said, that even the minute, widely separ-
ated atoms of the ether, pounding against
the vehicle's base, were heating it-just as
it had been heated before when passing
through the atmospheres of the several plan-
ets upon which they had landed.

Sir Isaac, alone in the instrument room.
worked over his figures incessantly, fever-
ishly, all that afternoon. It was nearly five
o'clock when, with a cry of triumph, he
dropped his pencil and staggered to his feet.

"I've solved it! Tubby, Ameena, my
friends, at last the problem is completed.
We shall save our Earth now-nothing can
prevent us!"

With head reeling, he groped his way out
into the dim hallway and up the stairs, look-
ing for his companions. In the starlight of
the observatory he found them-Tubby lying
prone with his head in Ameena's lap, she
stroking his hair gently, singing softly a
tender love -song of Venus.

"I've solved it !" Sir Isaac cried. "We
cannot fail now to save the Earth! My cal-
culation is completed at last, down to the
smallest decimal."

Tubby turned his head slightly ; Ameena's
song died away.

"Oh, is that you, perfessor? Come on in
an' congratulate us. Ameena an' me just
got engaged !"

(Continued on page 719)
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The Dollar
Radio Receiving Set

The Simplest Radio Outfit Made
-Vet as Practical as the Most

Expensive!
You need know absolutely nothing about wire
less to operate and enjoy the RADIOGEM. I:
is so sturdy, so simply constricted that it is
small wonder radio engineers who have tested
it have pronounced the RADIOGEM a brilliant
achievement. The RADIOGEM is a crystal
radio receiving set for everyone at a price any-
one can afford.

Why The RADIOGE111 Can Be
Sold For Only $1

Here's the secret: The RADIOGEM Construc-
tion eliminates all unnecessary trimmings, cab-
inets and the like, which do not play any part
in the operation of a set. You receive th:
RADIOGEM unassembled, together with a
clearly written instruction book, which shows
you how to quickly and easily construct the set,
using only your hands and a scissor. The out-
fit comprises all the necessary wire. contact
points, detector mineral, tube on which to wind
the coil, etc., etc. The instruction book ex
plains simply and completely the principles of
radio and its graphic illustrations make the as-
sembling of the RADIOGEM real fun. Re-
member the RADIOGEM is a proven, practical
radio receiving set and will do anything the
most expensive crystal set will do.

The RADIOGEM is the Prize
Winner of the Age

Out of hundreds of radio models submitted re-
cently in a great nation-wide contest, radio en-
gineers, the judges, unanimously chose the
RADIOGEM as the winner-the simplest radio-
receiving set made! And the RADIOGEM
costs you nothing to operate; no form of local
electricity is required.

Sent Postage Prepaid on receipt of El
-stamps, money -order or check.

Order Your Radiogem To-day-
or send for Free Descriptive

Circular

DEALERS
The EADIOGEM is the wonder item
of the radio age. It is storming the
country, for the RADIOGEM'S price is
so low everyone is able to buy one.
Write immediately for full particulars
before that shop across the street beats
you to it.

`The RADIOGEM
CORPORATION

66.5-WEST BROADWAY
NEW YORK CITY

-.6

without
PHONE or

AERIAL
(Patent Pending)

What They Say About RADIOGEM
I am enclosing herewith $1.00 to pay for the Radio -
teat. l had it carefully wound by our wireless
opelstor and find that It works beautifully-fully
as geed as any crystal sat we knew ef.

Radiogem received, which we assembled and were
rt- much astonished at results obtained and the

clearness and volume of tone produced.

The greatest distances I heard on one of your sets
is 1000 miles, having heard WGY at Schenectady,
N. Y. I think your sat is the best I have ever sold
at any price.
On an aerial 160 feet long and 20 high one of my
customers has heard WOC and WHB, KBD. WMC
on one of your sets using a Peerless headset.

Herewith P.O.M.O. amt. 51.00 for another "RA -
MODEM." The one received is O.K. Placed
about 15 ft. of picture cord under front porch and
erowided to a gas meter. and heard the Sacramento
liee and Sacramento Broadcasting Union min* bet-
ter than with my large crystal set.

)'oar RADIOGEM RECEIVER is a wonder. I have
received every station in Philadelphia with It mush
louder than with a high-priced crystal set.

Your two Radiogem sets received last night, and
one was wired up for testing. WOC Is about 90
miles away, and their signals could be heard with
headphones on table. After they quit KYW at
Chicago about 170 ,miles east was heard. Every
word could be plainly heard here. WMC at Mem-
phis, Tens- could also be easily heard and under-
stood.
We find that this set does a great deal more than
you claim for It. We took WEAR on our audion set
last night; this being the Baltimore American
Broadcasting station, and then cut in the Radio -
gem and got excellent results. After the Balti-
more concert was over, we continued to use the
aud.on set and about ten o'clock were listening to
WEAR-New York-and a little later we discon-
nected the audlon set entirely and hooked up the
Radlogem, very clearly hearing both piano music
and announcement of name of station and its loca-
tion
You claim a radius of 20 miles over your -Radio -
gem" is sometimes a possibility. You should ad-
here to the truth. I constructed one for my mother.
installed It with an aerial, and she listens not once
in a while, but at her will, to Schenectady, New-
ark. New York. or Providence. R. I., and her home
is Attleboro, Mass. 1 can't give your set tee much
prake,

(Names and Addresses en Request)

Con receive and more.
yourleaarnme
to nbo yon getb a

Vacuumca Tube
Radio Set
ABSOLUTELY FREE
1>,.nt delay; write to
day for FREE RADIO
PLAN.
HOME SUPPLY CO.

Dips. 19
131 DuanSt..M.Y.C

IMPROVED GROUND CLAMP

Equipped
with

Fahnestock
Patent

Wire
Connectors

Easily
Attached

No Soldering-For Radio Use Only
AT YOUR DEALERS.

FAHNESTOCK ELEC. CO.
Long Island City, N. Y.

MONEY for You-Add to your Salary-Make extra Pin Money. Start a lucrative business of yourown. Spend an hour each day taking subscriptions for the "Science & Invention." We'll pay youwell and you'll enjoy the work. Write for full particulars. Circulation Dept., SCIENCE &INVENTION, 53 Park Place, N. Y. C.
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Thousands Have Built Their
Own Radio Apparatus

With Consrad Patterns Nos, 1 and 2

Read What They Say
"I built one of your No. 1 Short -Wave Radio
Constructor Sets with detector amplifier units
and I wish to inform you of the splendid re-
sults that anyone can get if properly con-
structed and operated.
"I use a Magnavox and the following stations
are heard clear, distinct and throughout our
entire house:
Newark. Now York, Pittsburg. Columbus, Indianapolis,
Annaeostla, It. C., Kansas, Milwaukee, Missouri Sta-
tions, Havana. Cuba, Fort Worth, Texas, Other Texas
Stations, St. Louis, Schenectady. Springfield, Mass.
Detroit. Minneapolis, Ohio Stations, Atlanta, West
Virginia, Indiana Stations, Chicago. Fall Riser, Mass.
Memphis, Anthony, Kansas, Louisville. lows stations.
and many tnore too numerous to mention.
"These stations can be gotten any time they
are in the air, weather conditions excepted.
"I can also tune out completely, WLW the
250 \Vatt Station and hear Detroit. G. E.
:,clinectady, Newark and all other high power
=rations.
"This set if properly built is the equal of any
on the market today and good enough for any
I eginner to have.
"E. STOCK, 795 Delta Ave., Cincinnati3O."

"Some time ago I received from you a set of
1.atterns Nos. I and 2 and closely following
them I have put up a radio set with which

Kansas City and Davenport. Iowa; and this
during a heavy rainfall. high wind. lightning
in the air, and with the additional handicap
of not having my antenna up any higher
than the top of the garden fence.

"('. R. MINCER, Zwollel, La."

"I cannot refrain from writing you to let you
know what wonderful success I ant having
with a radio set built from your drawing.
'The Radio Constructor' No. 1 and No. 2. I

have a one -wire aerial (stranded wire) less
than 100 ft. long, two 1500 ohtn Rec. (3000);
one Vac. Tube UV200, and live Dry Cells,
and let me say now that both parts worked
on first trial.
"What prompted me to write, is that I de-
cided to construct the set and when finished
I was so pleased that I decided to take illy
next step and build the amplifier for volume
of tone. The completed outfit proved to he
all that can be claimed for it.

"EDW. A. RICHARDSON."

"I have just completed a new receiving set
front your plans No. 1 anti I thought you
might be interested in hearing about it.
"I have already received from New York to
Los Angeles. and Seattle, Minneapolis, Mem-
phis, Tenn., Fort Worth, and Sall Antonio,
Texas.
"There is a high priced set here that I think
was ordered from New York. My little home
made set is so much better than that-there
is hardly any comparison.

"WM. L. BOSTOCK, Palisade, Nebr."

These Are The Two Most
Popular Patterns of Our

Whole Line
Each Pattern P.., ket ....tidos complete Instructions
mid blue print patterns which enable you to construct
the apparatus with only a screw driver and a pair
of pliers.

Pattern No. I How to Make a

Short Wave Regenerative
Receiver

Tldn et WWI dcvi gne,l by a foremost radio engine. -
to fulfil the wants of all all-round broadea.t
reiver. It covers ware -lengths up to 800 50cmeters.

Pattern No. 2 How to Make
Detector and Amplifier Units
Thli pat 1.1. 1, , ; 11141410r and a 1111 I I I f Y.
i II 1: units e,,pet 1.013 adapt, ior u'e with our regen-
erative receiver. It Is strongly recommended when
the attachment of a loud speaker to that set 50ci red.

Both Patterns for Sale at All Dealers

Lle RADIO lel APP.( tra

6.....strisrassoasm.eaba

eel of five handsome Lecture Rooks are a complete radio library. To
..vu them Is like having a ttained engineer or instructor at >our side, wi-
ntering questions. pointing the way. No slitter what your interest in radio.

cake advantage of this attractive special user and tie the owner of this lineet of books.

- Learn All You Can About

Radio
Take this short reading course

All the technical details and a thorough explanation of radio reception, written In easily
understood. non -technical language by a foremost radio engineer and Inventor. The five
Lecture Book.; with user 100 graphic &au logs give you the knowledge to intelligently hub.
design. build. operate and maintain radio receiving apparatus. Tells you how to locate
and correct trouble,. bow to make your apparatus more efficient and gives you a thorough
knowledge of radio serene.

SEND NO MONEY
By speelni arrangement you Can own this $10 Course comprised in the set of fire born
for only $1.07-if you act at once. Simply send us your name and address. Upon receh,'
trip the podman only $1.97 phis postage and the books are yours. The supply is 11m1te

1101, at our v.

A Complete Radio Reading Course-- Order Direct From Us

233 Fulton Street, New York City l\

Formerly
The Consolidated Radio Call Book Co.
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We maintain the same high quality material and Wuhan -
ship found on the most expensive batteries and still are able
to allow our remarkably low sale price by greatly reducing
Our overhead and sale costs.

COMPARE THESE PRICES

World Radio
Autolliiteries
SAVE YOU

50%

Auto Prices

6 Volt, 11 plate $12.25
Ford, Cher., Mitchell Ilutc.
Grant, Elgin, Velle, Saxon.

6 Volt. 13 plate $14.00
Overland. Buick, Ron, Paige,
Hudson, Nash, Stude., Dolt.

12 Volt. 7 plate 917.00
Maxwell, Dodge. Regal.
Franklin, Briscoe and Crow -
Elkhart. Give year and
model of car.

Radio Prises
Special 2 -volt Storage Bat-
tery $5.00
For WIM I and W1)12 tubes.
Will run 200 hours on one
charge. Iterhargeable.
Special I volt Storage Bat-
tery $8.00
For I'V199 tubes. Same fea-
tures as 2 volt.
0 volt, 60 amp. $8.50
C volt, Au omit. 10.00

volt, 100 amp. 12.50
6 volt, 120 amp. 14.50

volt, 110 amp. 16.00
SEND NO MONEY!

We ship C.O.D. subject to inspection or will allow 5 percent
discount for cash with order. Shipment made same day order
is received. Save 50 percent on your next battery and get
better service and longer life. Written 2 -year ironclad
guarantee is your proof of satisfaction. Order NOW!

WORLD BATTERY CO.
Dept. 19. 1219 S. Wabash Ave. Chicago. III.

NEON SIMPLEX RECEPTOR

Tube and
if eud Phone

Not
Included

Vacuum Tube Receiver for Price of CrystalSe
NEW INVENTION REVOLUTIONIZES RADIO

Have heard stations 1500 miles. This set after a rigid test
by the New York Tribune Institute was given the Certificate
of Approval. One dial controls everything. Uses an ordi-
nary dry cell battery. So simple can be worked by a child.
Start receiving 10 minutes after arrival. Iron Clad guineas
m.o. Will exchange if not satisfactory'.
$15.00 set for $8.50 Complete instructionsNEON Phones...15.00
Special Tube $5.00 accompanies each set.
SPECIAL OFFER s,.,1 $13.00 and we will send you com-

plete outfit, including phones and tube.
Send $3.00 with order, pay Postman balance upon

delivery. Order yours today.

ROYAL MFG.
CO NE
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YORKLD
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Read'em
Binding Posts

With Knchs
That Won't Come Off
Anyone can "read 'ern." All

prpolar styles-Antenna. Ground.
l'ones. A and Li Battery plus and
minus-abbreviations of different
Lames engraved on knobs. Ash
your dealer for "Read 'em"-the
kind for real Radio fans. If your
dealer does not hare them-write
direct. Set of 10 sent for 81.511
postpaid.

The Marshall -Gerken Co.
Manufacturers

Dept. G. Toledo, Ohio
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RADIO FANS
Rejoice when uainh these
pneumatic phone Cad,
ions. They hently huh
the ears, ahuttinh out all
room noises. Fits any
type headset Money back
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satisfied

FREE
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Around
The Universe
(Continued from page 717)

CHAPTER X.

IN WHICH THE VOYAGERS REACH
THE INNER SURFACE AND SPEED-

ILY DEPART THEREFROM
AFTER A MOST AMAZING

EXPERIENCE.
The silent, lonely, little vehicle plunging

through the darkness of Space, a world to
itself, now rang with the gay laughter of
its three inhabitants. Sir Isaac had success-
fully completed his complex calculation,
using therein every intricate device known
to higher mathematics, with a verified re-
sult correct to seventeen decimals. Tubby
and Ameena were engaged to be married.
What stupendous events to have occur sim-
ultaneously. No wonder the little Celestial
wanderer was the scene of rejoicing.

It was an evening of the gayest festivity.
Sir Isaac, proud and happy as a boy, kissed
the radiant Ameena, fending off Tubby who
tried to stop him. Then the girl went into
the kitchen and prepared the evening meal.
And such a dinner it was. For two hours
they sat over it, laughing and discussing
their plans.

"We must hasten now," Sir Isaac said in
a moment of comparative quiet. "Nothing
remains but for me to show you the edge of
Space, which I want very much to do.
Then we must hurry back and put my plan
for the downfall of Mars and his allies into
operation. I fear nothing now. We cannot
fail."

"You can't get back to quick for us,"
Tubby declared. "This here outer Space
ain't no place to go lookin' for a minister
in. Where we goin' to get married,
Ameena? The Earth or Venus?"

The girl had not yet made her choice;
and the question was left open.

The penny -ante poker game in the instru-
ment room-a game at which Ameena had
now become extremely proficient-lasted
well into the night. When it was over Sir
Isaac made a brief calculation and concluded
that the "Edge of Space"-as, with a
slight smile he still insisted on calling it-
was still considerably below them. The ve-
hicle therefore, needed no attention.

After this pleasant discovery, Ameena lin-
geringly parted from Tubby and retired to
the upper floor. The two men made up
their beds in the instrument room. Within
fifteen minutes all three were fast asleep.

Evidently nothing unusual occurred dur-
ing the night, for when the three voyagers
awoke about ten o'clock next morning they
found themselves still silently dropping into
the abyss of blackness. Overhead the stars
of that last Universe were still visible.
though now extremely faint.

SOCIAL LIFE BEGINS
During a lazy breakfast the three friends

fell to talking personalities(
"You got a lot of names, ain't you per-

fessor ?" Tubby said.
"Quite a good many," responded Sir Isaac

pleasantly. He was obviously pleased at the
question. "I am usually known merely as
Sir Isaac Swift' DeFoe Wells-Verne-but
I have other names-Stockton, for instance."

"What's the 'Isaac' for?" Tubby asked.
"I ain't never seen that on your books."

Sir Isaac frowned. "Well, to tell you the
truth, my friends, I am just a little ashamed
of that. Even in my early infancy my
marked scientific bent was apparent, and my
grandfather insisted on my being named

let an Experienced Newspaper

Man Show You How to Break

Into the News-

paper Field

NEWSPAPER work offers countless opportuni-
ties for the young man or the young woman ho
realty wants to amount to something. The his-

tory of Journalism shows innumerable Instances
where bright young Reporters have been graduated
from newspaper staffs to high places in the Indus
trial and political world. Ex -President Harding %a 
an old newspaper man. Thomas W. Lamont, one of
the senior partners of J. P. Morgan & Company. wsis
a reporter on the New York Tribune. Senator Wal-
ter E. Edge of New Jersey was, and Is, an editor;
Is ex -Senator James K. Vardeman of Mississippi
Augustus Thomas, America's foremost playwright.
wad a reporter on the St. Louis Post Dispatch
Arthur Hopkins and Brock Pemberton, theatrical
producers, were newspapermen. Arthur Woods, ex
police commissioner of New York, was a reporter.
Newspaper work, in itself, is  field that offers un-
iiiialgtede. opportunity-and it often leads to better
things.

FASCINATING WORK
Salaries of I40 to $125 a week

There Isn't any profession that offers the thrill
that Journalism does and there is always room for

live, wide awake young fellow in this exciting
field. Regular Reporters earn from 840 to $125 a
week. Good deskmen on  daily paper are paid
from 960 to 9100 a week. A "Star" Reporter can
command his own salary.

Part Time If You Prefer
Hundreds of ambitious men and women make extrs

money by corresponding for newspapers or wrItInit
Dc magazines in their spare time. Many of tie
most successful reporters of today started In this
neY. If you have the ability to write, there i.
always a market for your efforts.
We Will Teach You Journalism

At Home
Henry J. Brockmeyer, Assistant City Editor of

the New York Evening i'ost, will give you a dim
orgh training in Journalism In six short easy le, -
ems. Mr. Brookmeyer is well qualified to teach you.
He has trained hundreds of men and women, many
of whom have, under his guidance, developed hit,
front rank reporters or feature writers.

Mr. Brockmeyer's course In Practical Journalism
will teach you what it would take months of actual
newspaper work to learn. The course is complete.
authoritative, easy to understand. In it Mr.
Ilrockmeyer has incorporated everything that his
long experience of over thirty In the

newspaper field has taught him. It shows not
only the way a newspaper is run, giving a
detailed explanation of the reportorial ant
administrative staffs, with the duties of each, but It
trains the student in every phase of Jounialisni.
Instructing him how to develop a "nose for news",
hoer to write, how to prepare his copy and edit
for publication and drills into him the development
of style, with countless references and actual es
atuples.

The complete course comprises six comprehensive
lessons just brimful of everything a reporter ,0
correspondent must learn. And It's all interestlii
reading-more fascinating than any novel. To::
ston't want to stop studying once you start.

Five Days Trial
To actually prove to you the merits of the course

we will send it to you on five days' trial. If at the
end of that time you do not feel that you have re-
ceived more than your ten dollars' worth (the prim,
of the complete course is only $10) you may return
it to us at our expense and your money will be lot
mediately refunded. We won't even ask you for a,
explanation-we guarantee to refund your money in
full within twenty-four hours after receiving the les-
sons back.

Just pin a check, money order or ten dollar bill
to the coupon below and mall it to us. Then
tate five days after the course arrives to decide
whether you want to keep it or not. Tim, alone.
will be the judge. We know that you will Omit fir'
course worth many times Its price.
1HE PRESS GUILD. lac.. 66 -R -W. B'way. N. Y.

THE PRESS GUILD, Inc..
66 -R -West Broadway, New York City.
Enclosed find $10 for which you are to ship we

at once, prepaid, Henry J. Brockmeyer's complete
course in Practical Journalism with the distinct un-
derstanding that If I return the course in five days
my full $10 will be refunded and no questions asked
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(Address)

(State)
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Isaac. He was a great admirer of Isaac
Newton, you see. Of course Newton was,
in a way, a brilliant man. I would have
preferred Jules, or Herbert George how-
ever. I often use both those names. I think
Herbert George is rather natty, don't you?"

Ameena agreed that it was.
Sir Isaac might have pursued this inter-

esting topic indefinitely, but Tubby cut him
short.

"Won't you please tell us about this here
Edge of Space we're headed for ?"

Sir Isaac, in view of their imminent ar-
rival at the Edge of Space, evidently con-
sidered that the 'proper dramatic moment
had come to tell them about it.

"I'm sorry you are not familiar with my
scientific narrative, the 'Golden Atom,'" he
began somewhat poupously. "However,
that is immaterial . . . In it I explained
that every atom of the Universe is really
a world in itself. Its interior is a void of
ether, an infinitesimal core of Space, sur-
rounded by a shell of matter. That is an
atom. I do not mean the old-fashioned
word atom, but the inner nucleus which the
professional scientists of Earth have just
managed to discover. Do you follow me?"

"Sure," declared Tubby. "An atom is like
a cocoanut, only with ether where the milk
ought to be."

Sir Isaac beamed; Ameena regarded
Tubby with admiration.

SIR ISAAC'S THEORY UNFOLDS
"Exactly," agreed Sir Isaac. "There are

electrons, of course, which Sir Ernest Ruth-
erford most doggedly insists are particles
of disembodied electricity --negative, you
know-spontaneously liberated from the
atoms. However, in this Golden Atom
which I described, there revolved, in its
central void of ether, an infinite number of
minute worlds, stars, planets, comets; a com-
plete little Universe of its own. Do you
still follow me?"

His two auditors nodded somewhat dubi-
ously.

"What's this got to do with the Edge of
Space?" Tubby demanded.

"I'm coming to that. You must under-
stand now, that just as all distances and all
motions are relative one to the other, so
also is size. I have brought to your imag-
ination the golden atom containing a minute
Universe in its central void of Space. That
to our minds, is almost infinite smallness."

Sir Isaac hesitated impressively.
"Now, my friends, remember, size is only

relative. Conceive now another atom, an al-
most infinitely large atom. Within this gi-
gantic atom, revolving in its central void of
ether, place a Celestial Universe-the Celes-
tial Universe in which you and I live, the
stars and planets among which we have
been voyaging for many days past."

"Yes," said Tubby faintly. "An then-"
"Then you will realize that we are soon to

reach the limits of this atomic void. We
shall land upon the inner, concave surface
of the atom which contains us!"

Sir Isaac's smile was triumphant.
"Is that not wholly logical that we shall

land upon this inner surface shortly? But
we will not stay there, or proceed further.
We must return at once to our own tiny
little planet. So much for facts. If you
wish to imagine beyond that, I shall say
that were we able enormously to increase
our bodily size, we might pass through the
shell of our Atom, which possibly is as thick
through as it is across its central void of
Space. Then we should emerge on the
convex outer surface. By still further in-
creasing our bodily dimensions, we WOUIG
outgrow this Atom and find ourselves in
another world, an infinitely larger, incon-
ceivably large world, of which this Atom
of ours may quite well be an atom of some-
body's wedding ring, or the atom of a col-
umn in a King's castle, or the minute frag-
ment of a grain of sand in a vast desert.
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You asked me about absolute motion. Sup-
pose our atom is in a grain of sand of some
vast desert and is now being blown in a
storm-or that-"

"Never mind any more," Tubby cried.
"We got the idea, ain't we Ameena?"

"It is very wonderful," the girl declared
slowly. "But a little difficult to follow, just
at first."

"You'll get used to it," sail Sir Isaac.
"Just keep on thinking about it a while.
It's my own theory. I'm going to tell Sir
Ernest about it because my atom is really
that inner nucleus, that portion, around
which his electrons revolve. So you see
this theory of mine will help him out a lot
. . . Ankena, you do make very good
coffee. Can I have another cup?"

When. after breakfast, they gazed down
through the floor window, a \Try faint lum-
inous glow seemed growing in the blackness
far below them. Sir Isaac regarded it in-
tently a moment, then with a cry of satis-
faction hastened to the keyboard.

"That is light diffused throughout the
atmosphere of the Inner Surface," be said.
as he altered the positions of several of the
keys.

"I am checking our velocity very rapidly
now," he added as he straightened up. "We
will arrive at our destination this evening."

His prediction was correct. All that
afternoon the luminous glow beneath them
grew in intensity. By supper time it gleamed
like a pale phosphorescence, spreading out
in all directions to the visual links of the
floor window. Shortly after supper they
entered the atmosphere of the Inner Sur-
face at an altitude which Sir Isaac calcu-
lated to he several hundred thousand ;stiles.

It was nearly nine o'clock when Tubby,
peering downward, saw what might have
been the broad plateau of a mountain -top
coming of the yellowish, luminous
haze. It was a flat surface extending out
of sight in three directions. But its fourth
side, almost directly beneath them, ended
M a sharp line with a dimly yellow abyss be-
side it.

"Look at the cliff," Tubby called to Sir
Isaac. "You better slow up some mire an'
figure out where we're goin' to land."

They were then some ten thousand feet
above the top of this "cliff," as Tubby called
it. Sir Isaac, after a careful inspection of
it which was difficult in the very (Inn, hazy
yellow light, finally decided to descend very
slowly close beside its perpendicular face
and thus reach the lower level of land
adjacent.

They made the descent in the dim star-
light in an increasing yellow glare from
below a thousand feet away from the face of
the precipice. The wall of rod: extended
in a direct line as far as they could see as
straight as though it were hewn ')y a rule.

AT THE OUTER SURFACE
It was a descent of some fifteen miles.

Tiny points of light now showed beneath
them. Through the side window of the in-
strument .room, the dim face of the huge
rocky wall slid swiftly upward, as though
the vehicle were a silently dropping elevator
car. Occasionally, rectangular openings in
the rock wall went up past the window, open-
ings five hundred feet long, from which a
lurid glare of yellow -red light blazed with
blinding force out into the night.

"Say," whispered Tubby. awe-struck.
"What sort of a place is this?"

A brilliant ball of tire, seeming hardly
more than a hundred feet away, came ver-
tically up past the side window. a ball of
blazing flames ten times the size of the ve-
hicle itself. The heat from it was tremen-
dous. From the lower window, an even
brighter though diffused light was stream-
ing in; and a deafening, roaring noise filled
the room.

(Continued on page 723)

Earls E. Loldorman as Ito Is to -day.

If You Were Dying To -night
and I offered you something that would give you 1

Years more to live, would you take it? You'd grabWed fellows, I've got it, but don't wait till you
dying or It won't do you  bit of good. It will thentoo late. Right now is the time. To-niurrow or ..
day. some disease will get you and if you have I

equipped yourself to fight it off. you're sone. I du'ellien to cure disease. I urn not a medical doctor. tI'll put you in such condition that the doctor
lane to death waiting for you to take sick. CanImagine  mosquito trying to bite a brick wall!

fine chance.

A Re -built Man
I like to get the weak ones. I delight in getting hold
.4 A man who has been turned dean as hopeless hy
'them. It's easy enough to finish a task that's more
'ban half done. Rut' give use the weak. sickly chap and
oaph him grow stronger. That's what I like. It'sfun to no because
give the other fellow the laugh. I don't lust give you

v. veer of muscle that looks good to others. I work
ou both inside and out. I not only put big, Mils-

.- arms and legs on you. but I build up. those inner
-les that surround your vital organs. The kind that

you real pep and energy, the kind that fire you
ambition the courage to tackle anything set

All I Ask Is Ninety Days
Who SaY9 It takes years to get in shape? Show me the
man who makes any such claims and I'll make him eat
his words. I'll put one full inch on your arm In lust
30 days. Yes. and two full inches on your chest In the
same length of time. Meanwhile, Um putting life and
pep Into your old back -bone. And from then on, loot
watch 'em grow. At the end of thirty slays you won't
know yourself. Tout whole body will take on an en-
tirety different aPnearance. nut you've only started
Now comes the real works. I'se only built my founda-
tion I want Just 60 days more 1911 In all, and you'll
make those friends of yours who think they're strung
look like something the cat dragged in.

A Real Man
I'm through with you' you're a real man. Thekind that can prove it. You will be able to do things

that you had thought impossible. And the beauty of It
is you keep on going. Your deep, full chest breathes in
rids pure air, stimulating your blood and making you
lust bubble over with vim and vitality. Your huge square
shoulders and your massive muscular arms have that
craving for the exercise of a regular he man. You have
the lash to your eye and the pep to your step that will
make you admired and sought after in both the butinessand social world.
This Is no idle prattle. fellows. If you doubt me. make
me prove it. Do ahead. I like It. I have already done
this for thousands of others and my records are unchal-
lenged. What I have dime fur them, I alit do for you
Come then for time files and every lay counts. Let this
very day be the beginning of new life to you.

Send for My New 64 -Page Book
"MUSCULAR DEVELOPMENT"

This will show you some of my remarkable achievements.
sixte-four pages with dozens and dozens of full -page
photographs of myself and a number of my pupils. Read
what they Say about toy system. Don't take my wordfor It. This book will be an impetus. an Inspiration to
every red-blooded man. All I ask Isthe price of wrap
ping and postage -10 cents. Remember. this does nut
obligate you In any way, so don't delay one minute. This
may be the turniog point in your ilte. Tear off the rout.
ton and mall at once- now, while It is your Mind

EARLE E. LIEDERMAN
Out. 211. 305 Broadway, New York City

EARLE E. LIEDERRIAN.
Riot. 211, 305 Broadway, New York RIB/Dear Sir:-I enclose herewith RI cents fur whicilYou are to and me, without any obligation on myPart whatever, a copy of your latest book, "Muscular

Dave opment." (Please write or print plainly.)
Name

Address

ter State
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The Complete Book of $200All Radio Information

PRICE. POSTPAID
PRACTICAL ELECTRICS COMPANY

RADIO FOR ALL
By H. GERNSBACK
Editor "Radio News," "Science and -
Invention" and "Practical Electrics"

With over 130 illustrations and diagrams, and 12
photographs, 300 pages, site sg" x 51/4".

What the novice in radio needs is a book in which he can get all the information
necessary for him to understand radio telephony and telegraphy, to make or buy a
receiving set suitable to his means, to know how to operate his set, and after he has
an understanding of the radio art, information that will enable him to advance and
get the most out of his outfit. All this must ordinarily be dug out of text -books.
pamphlets and government publications, but the aim of this book is to have all the
data and information that the beginner will need from the time that he takes up radio.
It is a permanent, comprehensive reference book for the dyed-in-the-wool dabbler in
Radio.

What the Book Is.
A combination of a radio course for the no, ee in radio telegraphy and telephony with a refer-

ence book for the more experienced amateur. Halt a dozen books in one.

For the Beginner.
The theory of radio carefully explained with drawings.
Description of and instruction for operating instruments of receiving and sending sets, with all

picture diagrams of the wiring of the apparatus.
How to make your ov n receiving set, costing from $3.00 to $50.00.
How to read diagrams; for every picture diagram there is a corresponding technical diagram

using the symbols instead of drawings.
]low to tune sharply and eliminate interference from other stations.
How to protect your set from lightning and the laws regarding Installation.
Explanation of time and weather signals.

For the More Experienced Amateur.
How to make a practical vacuum Who detector, two stage amplifier set costing less than $50.00,

that wilt work.
How the radio compass works.
All about underground aerials, loop aerials and directional aerials.
Formulae for finding wave length miscellaneous formulae for finding capacity of condenser and

Mho. instruments. Tables of wire resistances, wave lengths and their corresponding frequencies,
approximate view lengths fur different aerials, tuning coil data, and much more invaluable in-
formation.

!pecial Features.
Lists of alP the broadcasting stations in the United States and Canada for concerts, time

signals, weather reports, press, stock market reports, m.o., with their call, wave length and time
of sending.

Detailed description of Washington weather signals and their translation.
Description of a modern broadcasting station and its operation.
Large map showing location of all U. S. radio telephone broadcasting stations suitable for

banging up in radio room.
Collection of miscellaneous radio information for the amateur.

In Other Words.
The Information that you ordinarily have to dig out of government publications, text -books,

pamphlets, etc.. is handily combined in this one book.

53 PARK PLACE, NEW YORK CITY

Each a Leader In Its Field

RADIO
NEW S
'C I I 11P^1.1)

-t! Oil 110 R.:

25 CM.:
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Science & Invention
Is one of the most interesting magazines published.

It is more interesting than fiction.
It is profusely illustrated and covers in word and

picture the latest achievements in the sciences-in In-
vention, Astronomy, Physics, Chemistry, Electrics, Me-
chanics, etc.

It has a large section devoted exclusively to Radio.
SCIENCE & INVENTION has the distinction of

being more often quoted than any other magazine in
the world.

More than 100 large pages-with over 300 illustra-
tions, drawings, etc.

Special prize contests are offered each month.
On all newsstands, 25c a copy.

Radio News
"The 100 Per Cent Wireless Magazine"

The Largest Radio Magazine in the World
Is read by more than a million Radio enthusiasts

each month.
Its position as the leader of all Radio publications is

universally recognized by dealers, radio manufacturers
and every branch of the radio industry and its pages
reflect their confidence.

RADIO NEWS contains more articles by Radio Ex-
perts-more specific information-detailed drawings-
illustrations and news-than is published in any other
magazine.

More than 200 large pages monthly. Profusely illus-
trated.

On all newsstands, 25c a copy.

Subscription Prices
Science & InventioniOne Year

12 Issues
1 $2.50

Each
Radio News

(Add 50c to the cost
of each magazine

for Canada or
Foreign)

FREE PRESENTS FOR
SUBSCRIPTION

RAISERS.

Write for our
Premium Catalog

containing valuable
rewards given away

FREE.

Premium Dept.
Experimenter Pub. Co.
53 Park Place, N. Y.

Experimenter Publishing Co., Inc., 53 Park Place, New York,N. Y.
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Send for FREE story
Interesting, illustrated folder "How to Set
Greater Desk Efficiency" shows how to keep
your desk cleared for action. Thousands of
Kleradesks are giving entire satisfaction. Saves
time locating, distributing or sorting papers.
Takes less space than a tray. Sent FILES trial.

Kleradesk
Steel Sections

ROSS Gould Co
300 N. 10th
ST. LOUIS

TM*
model
f

Mailing Lists
Will help you increase sales

Send for FREE estlog showing
details cowering names of tour
beat prosperte custoreers.
Count. risesentip eise given ee

thousands of aliff.rentaaallioa Ls.
99%G

br
uaranteed 5

ROSS-Gould Co ES. St. Louis

CHRISTMAS DINNERS
and Winter's Relief Work

among the poor
The Volunteers of America under the
personal supervision of General Bal-
Iington and Mrs. Maud Booth, are con-
ducting Rescue Missions; Children's
Homes; Rescue Homes; Helping Hand
Homes for Mothers and their babies;
Prison work, Relief departments where
the sick and destitute are given assist-
ance.
Will you have a part in this great
work by mailing your check today for
any amount you may desire to contrib-
ute. Make check payable to the Vol-
unteers of America, and mail to the

VOLUNTEERS OF AMERICA
District Headquarters,

271 LENox AVEN IT, NEW YORK CITY.

CATALOG
E19-112
PAGES
FREE

EVERYTHING IN RADIO
One of the largest complete stocks in the
world. 40 diagrams of latest Hookups.

DEALERS ALL OVER THE U.S.
Making big profits handling our supplies. 24 -hour
service. Goode shipped same day order received.

WHOLESALE RADIO DISTRIBUTORS
Dept. F. 107 E. 13th St. Kansas City, Mo.

Make $10 a Night
Be a Drummer 1.,..r. drummer,

1,. .1.111.1 everyalipre
and make big money. You can liulckly and
easily leant III PLY IMO, lirrilt,ir& and
dance Music through my home study course.
Write for particulars Today. NOW ! Write
for folder of special snare drum offer.

The Herman H. R inne Correspondents
School of Modern Drumming

3156 Park Ave. Indianapolis

ANYBODY -CAN PLAY

fl

So .ample a child can '
play-by numbers rn

of notes.

BPS

at partis. en-
tertaintmita. tc.

SEND Vo teoNEY"ia,
$2.79 7,..:,"arrritrWeauay

PUBLIC ritalpise- co.N. re
261...41 th Ave., Dept. 443

FREE ---' /5 SONGS

Around
The Universe

f rom pan' 721 )

It all happened within the space of a few
seconds. Sir Isaac, who had been hovering
anxiously between the .9WS and the key-
board, became suddenly co. used. He started
toward the table, then chani,-0 his mind and
leaped to the side window, half falling over
Ameena, who was in his path.

"Look!" shouted Tubby, above the roar.
"Hey, look out, perfessor! Let's get up
out of here!"

An enormous, swiftly moving black sur-
face, completely obstructing the side win-
dow for an instant, went past close outside.
Sir Isaac leaped back to the table just as
the vehicle struck something soft and yield-
ing-a glancing, sidewise blow. Tubby and
Ameena were hurled to the floor. Sir Isaa'c,
clinging desperately to the table, fumbled
for the keyboard, and altered several of the
keys. There was a gigantic swishing noise;
the room trembled-tilted sidewise. Then
silence.

Tubby raised his aching head. "Where's
Ameena? Ameena! You ain't hurt?"

Her faint voice reassured him. He raised
himself to a sitting position. "Oh, perfes-
sor-you hurt? \Vhat happened? NN'here
are we?"

They were none of them more than badly
shaken up. The room was level again, vi-
brationless, soundless. Through the floor
window shone the faint stars; out of the
side window. high above, the yellow glare
of the Inner Surface was fading. The ve-
hicle had. turned over, and was again drop-
ping out into Space !

Tubby lifted Ameena to a chair and kissed
her reassuringly. "'Sall right. We ain't
hurt none. What happened, perfessor?
What was all that?"

Sir Isaac did not know. For an hour they
compared notes on what they had seen. It
had idl happened so quickly; it was so con-
fusing, so unexpected. Their view through
the little windows at near objects was so
limited they found that each of them had
seen things differently.

"Well, an)how." Tubby declared with a
shrug, "we landed on that there Inner Sur-
face, an' we got away again without gettin
smashed up. Now let's get home an' fix
this Mars business. We only got twenty-
six days left."

With the entire repellent force of the
Inner Surface above it, and the attraction
of several of the celestial universes at its
base, the vehicle rapidly gained velocity. It
was nearly midnight when Sir Isaac, coming
out of a profound meditation, suddenly
exclaimed.

"I know what happened to its on the Inner
Surface! Fancy that! How I could have
!Well So St lipid ?4

"What ?" demanded Tubby.
Ameena, who just at that moment was

preparing to retire to bed, stood poised with
a bottle of liniment in her hand.

Sir Isaac said excitedly:
"The inhabitants of the Inner Surface,

relative to us, must be gigantic in size. How
silly of me not to have realized that!"

"Well?"
"Well," Sir Isaac continued, "that was a

gigantic building alongside of which we went
down-a 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, probably, with the
coat -sleeve of a pedestrian!"

(To Be Continued.)
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HIGH ,SCHOOL
COURSE IN

TWO YEARS
You Want to Earn

Big Money!
And you will not be satisfied unless
you earn steady promotion. But are
:,ou prepared for the job ahead of
you? Do you measure up to the
standard that insures success? For
a more responsible position a fairly
good education is necessary. To write
a sensible business letter, to prepare
estimates, to figure cost and to com-
pute interest, you must have a certain
amount of preparation. All this you
must be able to do before you will
earn promotion.

Many business houses hire no men
whose general knowledge is not equal to a
high school course. Why? Because big
business refuses to burden itself with men
who are barred from promotion by the lack
of elementary education.

Can You Qualify for
a Better Position?

We have a plan whereby you can. We
can give you a complete but simpli-
fied high schoo! :ours- 'n two years,
giving you all the essentials that form
the foundation of practical business.
:t will prepare you to hold your own
where competition is keen and exact-
ing. Do not doubt your ability, but
make up your mind to it and you will soon
have the requirements that will bring you
success and big money. YOU CAN DO IT.

Let us show you how to get on the
road to success. It wilt not cost you a single
working hour. It costs you nothing but
a stamp.

American School
Dept. H.825 Drexel Ave. & 58th St.,Chicago

mmk

1

American School
Dent. H -82 S Drexel Ave. and 58th St., Chicago
Sena me lull information on the subject checked
and how you will help me win success.
-.Architect
-.Building Contractor
..... Automobile Engineer
-.Automobile Repairman
....Civil Engineer
__Structural Engineer
--Business Manager
.....Cert. Public Accountant
--Accountant and Auditor
-.Bookkeeper
-.Draftsman and Des!.iner
-.Electrical Engineer
.....Electric Light & Power
.....General Education
__Vocational Guidance
__Business Law

-.Lawyer
..-Machine Shop Practice
.....Photoplay Writer
....Mechanical Engineer
....Shop Superintendent
....Employment Manager
....Steam Engineer
--Foremanship
....Sanitary Engineer
....Surveyor (& Mapping)
....Telephone Engineer
--Telegraph Engineer
--Nigh School Graduate
.....Fire Insurance Expert
....Wireless Radio
--Undecided

Name

Address..
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Opportunity Ad -lets
You will find many remarkable opportunities and real bargains in these columns. It will pay you to read and investigate the offerings

made every month by reliable firms, dealers and amateurs from all over the country. No matter what you may be seeking, whether
supplies, automobile accessories, the opportunity to make money, or anything else, you will find listed here the best and most attractive
specials of the month.

Advertisements in this section twelve cents a word for each insertion. Name and address must be included at the above rate. Cash
should accompany all classified advertisements unless placed by an accredited advertising agency. No advertisement for less than 10 words
accepted.

Ten per cent. discount for 6 issues, 20 per cent. discount for 12 issues. Objectionable or misleading advertisements not accepted.
Advertisements fur the January issue must reach us not later than November 15.

The Circulation of Science and Invention is over 160,000 and climbing every month
EXPERIMENTER PUBLISHING CO., INC., 53 l'ark Place, New York City, N. Y.

Agents Wanted
Agents-Best seller; Join Rubber Repair for tires and

tubes; supersedes vulcanization at a saving of over 800 per
gent; put It on cold. it vulcanizer Welt in two minutes.
and is guaranteed to last the life of the tire or tube; sells
to every auto owner and accessory dealer. For particulars
how to make big money end free maniple, address Amazon
Rubber Co, Dept. 601, Philadelphia. Pa.

Big minty and fast gales. Every owner buys gold
initials for his auto. You charge $1.50; make $1.35. Ten
omen daily easy. Write for particulars and free samples.
American Monogram Co.. Dept. 71. East Orange. N. J.

Make $25 to $50 week representing Claws' Famous Phila-
delphia Hosiery, direct from mill-for men, women, children.
Every pair guaranteed. Prices that win. Free book "How
to Start" tells the story. George Clown Company, Desk 27,
Philadelphia. l'a.

Success in Business and Personal Affairs! Bead character
by handwriting and features. Conlin System. Low price
bur entire course. %Vrite. IL E. Conlin, Dept. U. 21 St.
John's Place, Buffalo. N. Y.

Men's Shirts. Easy to sell. Big demand everywhere.
Make $15.00 daily. Undersell stores. Complete line. Ex-
clusive patterns. Free samples. Chicago Shirt Manufac-
turers, 241 W. VanBuren, Factory, 115, Chicago.

Wonderful Invention-Eliminates all needles for phono-
graphs. Saves time and annoyance. Preserves records.
Lusts for years. 12.000.000 prospects. $15.00 daily. Free
sample to workers. Everylay, Desk 117, McClurg Bldg..
Chicago.

We want Salesmen and Agents, either whole or side line.
to all our low priced radio books to the trade. Excellent
proposition for live wires. The E. I. Company, Publishers,
i33 Fulton Street, New York City.

Write and learn how to start profitable liminess without
capital or experience. SItiering mirrors, refinishing auto
headlight,. tableware. plating. Outfit furnished. Inter-
national Laboratories. Dept. 25. 309 Flfth Ave . New York.

Earn big money rest applying gold Initials to autos.
Every owner buys-$1.35 profit on $1.50 sale-particulars
and samples free. Write quick. Lithogram Co., Dept. 19,
East Orange. N. J.

Only one gale  day means $200 per month! Tiro sales.
$1,000 per month! Marvelous new adding machine. Retails
$15. Work equals $350 machine. Adds, subtracts, multi-
plies, divides autornatically. Speedy, accurate. durable,
handsome. Five-year guarantee. Office'. stores, factories,
garages, buy one to dozen. A fortune for lire agents.
Write quick for protected territory and free trial offer.
Lightning Calculator Co.. Dept. W., Grand Rapids. Web.

Big Fast Profits For Agents. Repeater Six Fuse Plugs
sell on sight sh there is electricity. Do away with
lighting troubles. Welcomed everywhere. Get details.
Sample 25c. Moss-Schury Manufacturing Company, Inc.,
18-A Detroit, Mlch.

$60-5200 week. Genuine Gold Lettere for store
windows. Easily applied. Free samples. Liberal offer
to general agents. Metalit Letter Co., 433 B. North Clark.
Chicago.

Sell Madison "Better Made" Shirts direct from our factory
to wearer. No capital or experience required. Easily sold.
Big profits. Write for Free Samples. Madison Mills, 503
Broadway. New York.

Agents-$15 a day-Easy, quick Sales-Free Auto -111g
weekly bonus - $1.50 premium Free to every customer.
Simply show our Beautiful, 7 -piece, Solid Aluminum
Handle Cutlery Set. Appeals instantly. We deliver and
collect. Pay daily. New Era Mfg Co.. 803 Madison St..
Dept. F, Chicago.

A -Big returns, fast office seller; particular' and
samples free. One Dip l'en Co., 12 Daily Record Bldg.,
Baltimore. Md.

Rummage Sales make $50.00 daily. We start you. Rep-
resentatives wanted everywhere. Wholesale Distributors,
Dept. 32, 609 Division Street. Chicago.

Earn $10 daily slivering mirrors, plating and refinishing
metalware, chandeliers, bedsteads, headlights. Outfits fur-
nished. N. Deets Laboratories, 1133 Broadway, New York.

Agents-Our soap and toilet article plan is a wonder; get
our free maniple case offer. Ho -Ito -Co., 119 Locust, St.
Louis.

Live Agents make $10 Day selling Eureka Strainer and
Splash presenter for every water faucet. Takes on sight.
Widely advertised and known. Get details today. A. J.
Seed Filter Co.. 73 Franklin. New York.

Start your own business as our sole agent, selling 100
famous home products. All or spare time. Dr. Blair
Laboratories. Dept. 535. Lynchburg. Va.

300 Percent Profit: Free Auto. Whirlwind Seller. Tre-
nte..dous Repeater. Smote Free. Bestever Products Co.,
1943-K Irving Park. Chicago.

Agents Wanted-(Continued)
We pay $50 a week taking orders for INSYDE TYRES

inner armor for automobile tires. Guaranteed to give
double tire mileage. Any tire. Prevents punctures and
blowouts. Big demand. Low priced. Write quick for ter-
ritory. American Accessories Co., B384 Cincinnati, Ohio.

Agents-Quick Sales, Big Profits, Outfit Free. Cash or
I relit. Sales In every home for our high class line of pure
food products, soaps, perfumes, toilet articles, etc. Vs'rite
today !or money -making plans. American Products Co..
9065 American Bldg., Cincinnati. Ohio.

Agents-Free sample Dr. Elliott's Vegetable 011 Soap -
19 Full-sized packages right out of stock. Tea, Coffee, Ex-
tracts. Spires, Food Products, Laundry and Toilet Soap
samples. Everything furnished. Send postal today. Depart-
ment 61, Harley Company, Dayton, Ohio.

Agents-$4.25 Profit on every sale of Nlbeu Service Set.
Needed Inevery home and building. (let particulars quick.
A. F. Silver -Chamberlin Company, Clarton, N. J.

."11.1,",,,,,,,11.111,"111..,,1111111 ...... 1 ..... ......1.,,...1,1111, .......... .I.,,,,,, ....... 1111.111.11.11

American Made Toys
Manufasturors on large seals. also homeworkers, wanted

to manufacture Metal Toys and Novelties. Millions needed
of Barking Dogs. Wag -Tail Pups, Wild Animis. Automo-
biles, Indians, Cow -(lops. Baseball Players, Cannons. Toy
Soldiers. Crowing Roosters, Statues of Liberty, Miniature
castings of Capital, Bathing Girl Souvenirs and others.
Unlimited poaslbillties. Guaranteed Casting forms fur-
nished manufacturers at cost price from $5.00 rm. with
complete outfit. No experience or tools neeeseary. Thou-
sands made complete per hour. We buy goods all year and
pay high prices for finished goods. Cash on Delivery. Con-
tract orders placed with manufacturers. Catalog and in
formation free. Correspondence invited only If you mean
business. Metal Cast Products Co., 1696 Boston Rd.. New
York.
MORI ..... 111111111111111111 ..... 11111111111.1.1.1.11.1111111111011111.111.111. ..... Iff....111111111,11110.1111111.91

Automobiles

Automobile owners, garagemen, mechanics, send for free
copy America's popular motor magazine. Contains helpful,
money -saving articles on repairing, overhauling. Ignition,
carburetors, batteries. etc. Automobile Digest, 541 Butler
Bldg.. Cincinnati.
1.,..1".111,1 ...... ^1.1",,,, ..... 1,,,,,-,". ...... 111,1m"".."""111l,"" ..... 1"111,11,11 .......... 1,1 ...... 11.".,

Business Opportunities

Dollars yearly in your spare time. indoors or outdoors
I'll show you how. Particulars free. 5. 1. Metz, 313 East
89th, New York.

Sell us your spare time. You can earn Fifteen to Fifty
dollars weekly writing show cards at home. No canvassing:
pleasant profitable profession, easily, quickly learned by our
simple. graphic block system, artistic ability unnecessary: we
instruct you and supply work. Wilson Methods. Limited,
Dept. 51-L, Toronto, Canada.

You can have a business -profession of your own and earn
big income in service fees. A new system of foot correc-
tion: readily learned by anyone at home in a few weeks.
Easy terms for training, openings everywhere with all the
trade you can attend to. Ne capital required or goods
to buy. no agency or soliciting. Address Stephenson
Laboratory. 18 Back Bay, Boston, Mass.

Stop PloddInel Be S . ul. Operate  Tire Repair
Shop. Make big profits in any locality. We teach you and
furnish complete equipments $100 up. Book of Opportunity
free. Ilaywood's 1312 South Oakley Avenue, Chicago.

Money Making Opportunities-particulars free. Lemke,
Bo! 572, Cincinnati. Ohio.

Succeed With Your Own Products-Formulas, Processes.
Trade -Secrets. i4ifferent, dependable, profitable. Catalog
free. D. Thaxly Co., Washington, D. C.

Get ahead of the other fellow. Start a manufacturing
business. Very little capital needed. Write for particulars.
Universal Scientific Laboratories, Box 1871, Richmond. Va.

Free Book. Operate little Mail Order business home eve-
nings, Pier, 288-A. 74 Cortland St., N. Y.

$10 daily silvering mirrors, plating and refinishing lamps.
reflectors, autos, beds, chandeliers by new method. Outfits
furnished. Write Gunmetal Co., Ave. D, Decatur, Ill.

Wanted-County Distributer. for World's Fastest Selling
Automobile Accessory. Write A. Benross CO.. 384 East
144th Street, New York.

Make Big Money. Spare or full time. Everybody loves
Popular 'Music. Few hours a day with unique plan builds
cumulative income. Representatives cashing In. Reserve
territory. Get particulars quick. Crocker-Steinkamp, Dept.
R-11, Hulsey. Ill.

Books

Free-Upon request will send you my literature illustrat-
ing the following books. Astrology, Character. Clairvoyance,
Concentration, Healing, Hypnotism, Magnetism, Medium.
ship, Personal Magnetism, Personality, PhYsiognoMY, Sales-
manship, Seership, Success, Sex, Will, Yogi PhilosophY,
Gazing Crystals, etc. A. W. Martens. E.E. 6, Burlington.
lows.

"Lights, Colors, Tones and Nature's Finer F " in-
cluding Vibrations; Odle -Auras; Electro-Magnetons, Cold.
lights; Radio; Coming inventions. 270 pages. Satisfaction
Guaranteed; 82.00, Circulars Free. Stevens Research Labo-
ratories, 242 Powell Street, San Francisco, Calif.

Perpetual Motion, by Percy Verance. A Motor, of the
efforts to discover same from earliest days to the Dreamt
together with a scientific discussion regarding the Detail -
Mitts of its ultimate achievement. Profusely illustrated.
357 pages. Price postpaid, $2.00. The Enlightenment
Specialty Co.. 305 Fourth St., Edwardsville, III.

Send for New Illustrated Catalog of Beaks en Meehanisal
Subjects Free. Spun & Chamberlain, 121 8 Liberty Street.
New York.

"Master Key" $2.50. "Power of W111" $3.00 Coua's
Free. Phipps. 1014 Belmont, Chicago.

..... ................

Chemistry
Experiments-Book of over 10o chemical experiments only

25c. Oliver Shiner. Oshawa, Ontario, Canada.

Learn Chemistry at Nome. Dr. T. O'Conor Sloane,
noted educator and scientific authority, will teach you.
Our home study correspondence course fits you to take a
position as chemist. See our ails on pages 697 and 719 of
this Issue. Chemical Institute of New York, 66 W. Broad-
way. New York City.

"Popular Chemistry." "The Experimenter's Monthly."
Six months' trial -50c. A. Wright Laboratory. Caldwell,
New Jersey.

Chemical Laboratory Supplies. Catalog 5 rents. Union
Laboratory Supplies, 518 Syma St.. West Hoboken, New
Jersey.
OnOn101.1.10.1111001111111.01ininaLlinillinninniininintrtrnnOtinneirnento .....

C pondence Courses
Used ...... pondenee courses bought and sold. Bargain

catalogue 1000 courses free. Students' Exchange, Dept. 4,
47 West 42d St New York.

Dollars Sawed. Used correspondence courses of all kind'
sold, rented and exchanged. Llit free. (Courses bought.(
Lee Mountain, Plegab, Alabama.

Duplicating Devices
"Modern" Duplicators save Time. Labor and Money.

Gets Business. Reproduces Typewritten or penned letters,
Drawings. Lessons, Music, Menus, Bids, Notices. Speci-
fications, Maps or anything in one or more colors. Prints
two per minute. Special Sale On. 30 Days Free Trial.
12.25 up. Booklet Free. B. J. Durkin -R Co., Pitts-
burgh, Pa.

Exchange

Gibson Tenor Banjo. with plush case, value $132.50. Will
lake $75.00 or exchange for a Telescope, will pay difference.
John Brash. 1009 Meadow Ave., Charleroi, Pa.
ellinnenenninni ....................... n ..... 1111111111111111011111111.iiiIIIIIIM1111111,1011,111111111111MAITRIMII1141.

For Advertisers
25 words -355 Rural Weeklies, $14.20. Ad -Meyer A.11M141,

4112S1 Hartford. St. Louis.
inn.ntrrnttinertt ..... 111,1111111111111..,11,1, ..... off sumnrrtrrynnmmtr

Ford Owners
Sport Cars. Fast. saucy, hug the turns and stick to the

road-make you glad you're a Ford owner. Can easily be
built by aid of life size "Red-i-Rut" patterns and picture
instructions. The "Pal" system delivered complete with
pressed metal streamline tail for $6.40. Garage men make
big money building them. Send for prospectus on making,
sport cars-Jifdy Tops and Gosum windshields. Huempol
Co., 1100 Huempel Bldg., Guttenberg, Iowa.

.....,..1".11,,.11.-"11-,,m ..... 1,11"1,11,11" ..... I111,1.11,1.,..1.1.., .....

Games and Entertainment
Tricks, Puzzles, Joke,. Magical Apparatus. Plays. Stage

Supplies, Mind -Reading. Acts and Sensational Escapes.
Send 10c for 160 -page illustrated 1922 professional cata-
logue. Oaks Magical Co., Dept. 549, Oshkosh, WIe.
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For Inventors
Get your own patents. Application blanks. complete In-structions $1. Cutting Bros.. Campbell, Calif.

Patent application blanks, sample drawing, complete In-
structions all for $1. Will Watt. Box 31 South Pasadena,
Calif.

If you have a practical, useful inventien to sell (patented
or patent pending), write us Pslay. American Patents
Corporation. Barrister Bldg., Washington, D. C.

Invention Magazine. Helpful advice. Send for circular.
K. Iturckett, 1130-1 University Ave.. New York City.

Commercialize your ideas according to My Cooperative
Plan. Booklet free. Ralph Burch. Patent Lawyer. Jenifer
Building. Washington.

Inventions Developed to Commercially Practical shape.
Machine Designing. Working Drawings for Models. Patent
Drawings. H. Weitstein, 51.E.. 1511 Nassau St.. New York.

Your Chemical problem solved and working process fur-
nished for Five Dollars. Write me. W. Stedman Richards.
Consulting Chemist, Box 2102, Itiiqton, Mass.

111",...111,1",..."1",.., ..................

Formulas

Moneymaking Becks. Plans, Formulas. Catalog Free.Ideal stook Shop. 5501-E. North Rainy, Chicago.
...... ..... ...11.111110..1111111111111111.1911.. ..... ..... 11/1.1.tn n111.11111v

Health
Free to Men-Information of  scientific nature that has

brought physical vigor and happiness to thousands. N.charge; no obligation. Enclose stamp for reply. C. 1.Wood & Co., Colorado Springs. Colorado.

Asthma and Hay Fever Cured to Stay Cured. Write forparticulars. A. Butterworth, 374 DeWitt, Belleville, N. J.

"Christians-Red-Feed-Salt"-For Stamina and Pep. $1.
$2 sizes. postpaid. Guaranteed. Vegetarian Food Co., St.Louis. Mo. Literature Free.

Help Wanted

We wont Salesmen and Agents. either whole or side line
to sell our low priced radio books to the trade. ExcellentProposition for Use wires. The E. I. Company. Publishers,
233 Fulton Street. New York City.

°datives Earn Big Mersey. Travel. Excellent oppor-tunity. Great demand everywhere. Experience unnecessary.
Particulars free. Write, American Detective System. 1971
Broadway. N. Y.

Be a Mirror Expert. $3 to $10 a day; spare time home
at first; no capital; we train, start you making and silver-
ing mirrors French method. Free prospectus. W. IL. Derr,
Pres. . 26 McKinley St.. Baldwin, N. Y.

Be a Detective; Excellent opportunity; good Pay:
Write C. T. Ludwig. 1417 Westover Bldg.. Kansas City.

Make Money in spare time mailing letters. Rare opporSanity now. Men, send addressed envelope for special plan.Normande R. 147 W. 23d St.. New York.

All men. women. boys. lids. 17 to 65. willing to accept
Government positions. 21174250. traveling or stationary.
write Mr. Ozment, 293, St. Louis, Mo., immediately.

Silvering Mirrors. French plate. Easily learned. im-mense profits. Plane free. Wear Mirror Works. Excelsior
Springs. Mo.

Earn 225 Weekly, spare time, writing for newspapers.magazines. Experience unnecessary;details free. PressSyndicate. 5665 St. Louis. Mo.

Railway Postal Clerks-Start 0133 month. Railroad Pass:
expenses paid; questions free. Columbus Institute, 11-4,Columbus. Ohio.

Firemen. Brakemen, Ba men. Sleeping car, trainporters (colored). $140-8200. Experience unnecessary. 897
Railway Bureau. E. St. Louis, Ill.

Carp 8110 to $250 monthly, expenses paid as Railway
Traffic Inspector. Position guaranteed after completion of
3 months' home study course or money refunded. Excellent
opportunities. Write for Free Booklet G-57 Stand. Busi-ness Training Inst.. Buffalo, N. Y.

U. S. Government wants Railway Mall Clerks. Commence
2133 month. Steady position. Travel-see the country.
List positions free. Write immediately. Franklin Institute,
Dept. C21, Rochester, N. Y.

$300 Profit Weekly-Installing automatic advertising di-
rectories in hotels, etc. The 12 ads sell quickly. Automatic
Information of train schedules-road maps. etc. Flash il-
luminated on opaque glass. Secure particulars and booklet.
Sterling Specialty Service. Oreanotew. Virginia

11111111,1rterlin..11.11NRRIVIIIiierniesni.

Languages

World -Remit System. Masterkey to All Languages. Primers,
23 language.. SI Si each language English. French. Ger-
man. Italian, Portuguese, Spanish Pronunciation -Tables
102 languages. 30c each language. Languages Publishing
Company. 8 West 40th Street. New York.

Machinery and Tools

Concrete Building Block Machines and Melds. Catalogue
free. Concrete Machine Co . 305 South Third St., St.Louis, Mo.

Manufacturing
Something special in metal? Models. Tools. Patterns.

Experimenting. Manufacturing. Inventions developed.
Derma Engineering Works, Brooklyn Station, Cleveland,
Ohio.

Improved Made Toys
We show you by.. to earn big money easily with ourtasting forms flaking Whistling Birds, Wild Animals.

Crowing Roosters, Automobiles. Baseball PI Statue ofLiberty, Indians, Toy Soldiers. Cowboys. Barking Dogs.
Wag Tall Pups, Miniature castings of Capitol, Bathing Girl
Souvenirs and others. No experience necessary. We furnishMN with mold, and n outfit from $3.50 up. Webuy large quantities of finished goods at highest prices.
Spot cash. Rend for catalogue and information free. The
Improved Metal Casting Co., 342 East 145th St.. New York.

 ...... nereemionilmirrnrIMIVITIMAIMMIltnntrInirrtelm Inion110111011110119Inflan/11111/1111101.111.10,19

Instruction

Instruct Yourself for desired Successes. Illustrative chart
shows Surreys live) Steps. Postpaid 50 rents. J E Nforvey.

.111ox 304. Madison Sq. Sta., N. V.

Learn Chemistry at Mame. Dr. T. O'Conor Sloane,noted educator and scientific authority, will teach you.Our home study correspondence course fits you to take aposition as chemist. See our ads on pages 697 and 719 ofthis issue. Chemical Institute of New Tor!, 66 W. Broad-
way, New York City.

Miscellaneous

Radial Mystery of the 20th Century Complete, simple ex-planation of this mysterious communicatior. with instruc-tions for making sets. Cloth bound, 350 pages. Special81.10. Avery Co.. Zionsville. Ind.

Questions Answered. SI.00 each, any subject. If answerimpossible. money returned. Dept. 2. 31 N. E. 11thStreet, Miami. Florida.

$50 to $150 Weekly Writing Jokes, Epigrams and Humor-
ous Stories for publications. Write for details. American
Institute of Humor, Office E. 414 Park Bldg., Cleveland.
Ohio.

Questions Answered on any Ballot One dollar each.
Money returned if answer cannot be given. Fee for elabor-
ate Investigations and reports arranged by correspondence.
Technical Associates, P.O. Box 1478, Boston, Mass.

Phrenslegy Taught-Become an expert character snalyst
In short time. Write Ernest Needle,. 980 Eddy St., San
Francisco.

Tricks. Magic, cards, books. novelties. puzzles. Cata-logue free. Clifford Fenner, 2101 Jefferson, Louisville, Ky.
..... In11111.1111111 ....... 1111111.111,111.111.1.1111, ..... 111.111.1111111111t ..... .itiPirt...1.1 ..... loll. ..... 

Motion Picture Business
$35 Profit Nightly. Small capital starts you. No ez -

prudence needed. Our machines are used and endorsed by
Government institutions. Catalog free. Atlas Moving Pic-
ture Co.. 470 Morton Bldg., Chicago, III.
.. ..... ....... " ,,,,, ,,,,, 11^1". ,,,,, ,.."11,11.1",,,..111.,11 ,,,,,, ^",." ,,,,,, 1, ,,,,, ......

Motorcycles-Bicycles
Don't buy Bieysie Meter Attachment until you get our

catalogue 11114 prices. Shaw Mfg Co., Dept. 6, Galesburg.
Kansas.

Orchard Lands
Big returns from Pecan. Orange. and Fig Groves. Guar-

anteed rare. Small monthly payments. Dept. I. Suburban
Orchards Co., Biloxi. Mississippi.

Patents
Inventions Commercialized. Patented or unpatented.

Write Adam Fisher Mfg. Co., 205 St. Louis, Mo.

Unpatented Ideas can be sold. I tell you how and help
you make the sale. Particulars free. Write W. B. Greene.
Jenifer Building. Washington, D. C.

Patents For Sale

B rush's Pad for cleaning and spotting any garments, etc.
No. 1.224.581 for $16,000.00. C. B. Twyford, 617 Bailey.
Zanesville, Ohio.

Personal

Exchange Interc,ting Letters with new Mends, Wrl'e
Dolly Gray Club. Box 186K Denver. Colorado.

Exchange Cheery Letters with new friends. Write Betty
Lee. Inc., 4254 Broadway, New York City. Stamp Ippre-riated.

Pepularity-Pleasure-Profit-far you. Be Handcuffexpert. Make big money, travel and see the world. 5..ndfor free circular. J. Mello, 376 Central St Lowell, Mass.

Exchange jelly letters with new friends. Leta fun! Sendstamp. Eva Moore. Box 908, Jacksonville, Fla.

Correspondence Club-Many wealthy members everywhere.
Fascinating particulars free. Smith, Box 1187Y, Denver,
Colo.

Lonely Hurts. join our Club. be happy: correspondence
everywhere; many wealthy, descriptions. Photos free. Stand-ard Club, Box 609 Grays Lake, III.

Phonographic Supplies
B uild Your Phonograph. Quality phonoparts. FamousSerenade Motors. Also original Perfection Motors. Etas-(ric Motors. mums, reproducers, amplifiers. case mate-rial, accessories. Free blueprints and building instructions.Big Saving. Wonderful results. Prompt deliver, Cata-log mailed for ten cents. Hoosier Mfg. & SUDO) Company,

221 Baldwin Block, Indianapolis. Indiana.

Patent Attorneys
Inventors-Send for form "Evidence of Conception"to be signed and witnessed. Form, fee schedule, in-formation free. Lancaster and Aliwine, 242 OurayBldg., Washington. D. C.

M ill lens spent annually ter Ideas! Hundred, nowwanted! Patent yours and profit! Write today fmfree books-tell how to protect yourself, how to Invent,ideas wanted, how we help you sell, etc. 212 KresgeBldg American Industries. Inc., Washington. D. C.

Patents. Send for free booklet. Highest references, Bestresults. Promptness assured. Send model or drawing for
examination and opinion. Watson E. Coleman, Patent At
torney, 624 F Street, Washington, D. C.

Inventors write me about patents. My fees payablemobil ly. Booklet free. Frank Fuller. Washington, D. C.

Herbert limner. Patent Attorney and Mechanical Expert.
021 F Street, Washington. I). C. I report If patent obtain-
able and exact cost. Send for circular.

Lacey Patent -Sense. "The book the inventor keeps."Free. See page 706.

Patents Procured, Trade Marks Registered. A compre-
hensive, experienced. Prompt service for the protection end
development of your ideas. Preliminary advice gladly fur-nished without charge. Booklet of Information and form for
disclosing idea free on request. Richard B. Owen, 130Owen Bldg., Washington. D. C., or 2278-T WoolworthBldg., New York.

Inverters! Record invention legally before disclosing to
others. Our Invention Record and Data Sheet shows how.
Sent free and valuable information given on patent proce-dure. costs. etc. Report on patentability Includes copies of
patents nearest your idea. O'Connell & O'Connell, 400Jenifer Building. Washington, D. C.

Metres Miller, Ouray Building, Washington. D. C.. pat-
ent attorney, mechanical and electrical expert. Best qualityof work and results. Moderate charges.

Inventors. Send sketch or model of invention for opinion
eancereing patentable nature and exact cost of patent. Book."How to Obtain a Patent." sent free. Tells what every in-
ventor should know. Established twenty-eight yearn. High-est references, prompt service, reasonable charge,.Chandlee
& Chandlee, 153 Seventh Are., N. W., Washington, D. C.

"Inverters' Guide" free on request; gives valuable In-
formation and advice for all who have original idea, or
Improvements. Flank Ledermann, Registered Attorney and
Engineer. 15-E Park Row, New York.

H. F. Low in. Registered Patent Attorney, Radio Ex-
pert, 825 McLachien Building, Washington. D. C.

Unpatented ideas tan be sold. I tell YOU how and help
you mete the sale. Particulars free. Write W. J. Greene.
Jenifer Building, Washington. D. C.

Inventors: Protect your invention by Experts, skilled in
Redlo-Electrical, Chemical. and Mechanical fields. Newillustrated Itooklet, giving much necessary and very useful
information which every inventor should know, sent free
upon request. Write tmlav to A. M. Wilson. Inc.. (Radio
3ARH) 312 Victor Building. Washington. D. C.

Before or after filing your application for patent. It will
pay yis to rend over my "Inventors Advisor No. 4." Free
for asking-Write: M. Labiner, Registered Patent Attorney,
3 I'ark Row. New York.

Photo plays, Stories, Etc.
Wanted. lien and women ambitious to mate moneywriting Stories and Photoplays. Send for wonderful FreeBook that tells how. Authors' Press. Dept. 131, illnirn.

N Y.

$ 9 For Ideas. Photoplay Plots accepted, any form; re-
vIsed, criticised, copyrighted, marketed. Advice free. Uni-versal Scenario Corporation, 223 Security Bldg., Banta
Monica & Western Ave., Hollywood. Calif.

Big Money in Writing photoplays, short stories. poems.
songs. etc. Send today for ties copy America's greatest
magazine for writers. Filled with practical help In writing
and selling. Writer's Digest, 637 Butler Building, Cin-
cinnati, Ohio.

MilentlivnionillinninlIIVIITTIMInalTIMIIII110111111111410111111 ..... Mtn,. ..... 1104.1141 ....... 1..1.1161 ......... Ihsil1/1111011111110

Printing
Printed Stationery: 200 Letterheads and Envelopes print-

ed wits your name and address for only $2.00, prepaid.
State whether plain or English letters wanted. Cash with
order. Address King Supply Co., 335 Taylor Street, Topeka.
Kansas.

Radio .Equipment
Genuine Edison Elements (new) for making "B" Bat-teries, Alain.' from U. S. Government. A positive and

negative element -6c; glass tube -3c; all other parts at
reasonable prices. Postage, etc. 50e extra per order. Free
instrortions. Todd Electric Company, 109 %Yost 23rd St.,
New York.

..,...,,,,, ...... ,^,^1.11^. ,^1,.-.11111"11-1,,,..,1.^-ry-1.1.-

Salesmen Wanted
$742 Last Month for Beck of Buffalo introducing latest

eiherthing plan; nothing else like it: every merchant wants
it. easy sales; no deliveries; no collections: specialty sales-
men write quick for offer. National Adv. Burke, P.O.
Box 43. I.a Grange. Ind.

,Shor I Stories, Manuscripts Wanted
Earn 225 Weekly Spare Time writing fir newspapers,

magazines. Experience unnecessary; details free. PressSyndicate. 566 St. Louis. Mo.
Stories. Poems, Descriptive Articles. Plays, etc. AreWanted for Publication. Monthly cash prize. Submit Mss.or write Literary Bureau, 165, Hannibal, Mo.
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Deafness'
Perfect hearing is now being re-
stored in everycondition of deaf-
ness or defective hearing from
causes such as Catarrhal Deaf-
ness, Relaxed or Sunken Drums,
Thickened Drums, Roaring and

t Hissing Sounds, Perforated,
Wholly or Partially Destroyed
Drums,Dischargefrom Ears, etc.

Wilson Common -Sense Ear Drums
"Little Wireless Phones for the Ears" require no
medicine but effectively replace what is lacking ar
defective in the natural ear drums. They are simple
devices, which the wearer easily fits into the ears
Where they are invisible. Soft, safe and comfortable.

Write today for our 168 page FREE book on DEAF-
NESS. giving you full particulars and testimonials.

WILSON EAR DRUM CO.. Incorporated
231 Inter -Southern Bldg. LOUISVILLE. KY.

PIMPL mmL1
When a few applications of this won-
der working lotion has cleared faces

of pimples, blackheads,
aeon eruptions on the face or
body. enlarged pores, oily or

shiny skin, you can realize
why CLEAR -TONE has been
tested and approved in over
100,000 Test Cases.
The simplicity of the treatment.
The Story of How I Cured Mu-
se(/' are all explained in my
free booklet. Write for your copy
ay and learn of the results got-

ten by thousands of men and women.1\
E. S. GIVENS

168 ONEMICAL BLOC Wilt CITY, MO.

SE
hart. 0010 sex liooks don't dare
disco, :ire pie hay told in
.'Where Knowledge Means Hap-
piness." Creates a new k Ind 01
married lose. One reader says:
If contains more real in.
jormation that. all other se.r
books put together.

From 'll'here Knowl- Sent in plain cover, by re.
edge !Ikons Happiness" turn mail, for $1.00. cash,

Copyright 1921 money order,check or stamps
Dept. 39 COUNSEL SERVICE, 257 W. 71st St. N.Y.

SEXUAL-
KNOWLEDGE
320 Pages ILLUSTRATED Cloth
By Winfield Scott Hall. M.D.. Ph.D.

SEX FACES MADE PLAIN
What every young man and

Every young woman should know
What every young husband and

Every young wife should know
$1.00 What every parent should know

Postpaid. Mailed
Table contents and

in plain wrapper.
commendations on refine it

AMERICAN PUB. CO.. 1145 Winstnn Bldg.. Philadelphia

Straightens Shoulders
--Inereases Pep

THE NATURAL BODY ISHACF.-Corrects
stooping shoulders. straightens the back, gives
the lungs chance for normal expansion, induces
proper breathing. Brings restful relief, comfort.
energy. and pep. For men and women.

Costs nothing to try it
Write for 80days free trial bfff r ,r,,1 free book.

NATURAL BODY BRACE CO.

lieWardedblholt286SashBldg.,Salina,Kassas

tD-
DEAFNESS IS MISER
I know because I was Deaf and 1,..1 Head Nol
for over 30 years. My invisible Abu retie Ea
Drums restored my hearing and stopped Hea

sm. Noises, and will do It for you. They ate Tiny
Megaphones. Cannot be seen when worn. Wee-.llr . five when Deafness is caused by Catarrh or by
Perforated, Partially or Wholly Destroyed Natural,
Drums. Easy to put In easy to take out. Are
"Unseen C Iomforts." nexpensive. Write foe
Itnoklet and my sworn statement of bow I recov-
ered my hearths.

A. 0. LEONARD
Suite 369, 70 Sth Avenue -- New York City

t'St SELF-CONSCIOUS?
Embarrassed in company,lacking in sclf.control? Let
me tell you how you can overcome these troubles.
VERITAS, Desk 15, 1400 Broadway,New York City

ADULTS SEX KNOWLEDGE BppopusKeiS,

Illustrated In natural colors, etc. Not
the cheap sort. Contains everything one should know both before
and after marriage to Insure health and happiness. Larpecataloo
free. L. F. SMETANA A COMPANY. OWOSSO. MICH.

Song Poems Wanted
Write the Words for  Song. We compote MUSIC.

Chief of Staff wrote many big song -hits. Submit
songpoem to us at once. New York Melody Corp.,
Remus Bldg.. Nest York.

Out
lout
912

Prominent London Music Publisher Is open for available
songs by American Writers. Amateur or Professional: Songs
311,11,41 1111 merit -lint writers' reputations. For furrier
particulars Write to American Representative. Jack Mahoney
Dept. 1, 113 West 15th St., New York.

Stammering

StStu-tttering and Stammering cured at home. In-
structive booklet free. Walter McDonnell, 105 l'otomac
ltank Bldg., Washington, D. C.

Stamps and Coins

Stamps Free --Variety Packet. Foreign Stamps will. Cata-
logue -2r postage. Gray Stamp Company. Station E5,
Toronto, Canada.

Free packet. !quanta. Bulgaria. Turkey. etc., with re-
quest for 50 percent, 60 percent sheets. Enclose 2c post-
age. 50 Var. S. America. Australia, etc.. 10e. George
Flagg, 270 Wyoming Ave., Melrose, Masa.

Stamps -20 Unused. All different. Free. Postage 26.

Mention paper. Quaker Stamp Co.. Toledo. Ohio.

California Geld, quarter size. 27c; nett -dollar size. 53e.
Columbian nickel and catalogue. 10e. Norman Schulz, Box
146. Colorado Springs. Colo.

Free 10 different unused stamps, sent to approval appli-
cants at 66-2/3. J. de Jong, 516 West 162 Street. New
York City.

Typewriters

Typewriters sold en garments. Free trial. Payne, Com-
pony. Rnsedale. Kansas.

All standard makes. $10 up. Fully guaranteed. Free
trial. Write for complete illustrated lists. Northwestern
Exchange, 320 Goethe St., Chicago.

Wanted

Detectives Earn Big Money. Work home nr travel. Ex-
perience unnecessary. Particulars free. American Detective
System. 1974 Broadway. N. Y.

Rattle Photos and War Relics

For Dens: Relics Collected from Europe's Battlefields.
Firearms, medals, helmets, etc. Illustrated catalogue and
sample War Photographs 25c. Lieut. Welch, 2117 Regent
Place, Brooklyn, N. Y.

Wireless

Cunningham, Radiotrons. Detector Tubes $1.35. ACIPII
iler Tubes $5.50. Guaranteed new. Harold Lynn, Cheboy-
gan, Mich.

Radio Generators -500 Volt 100 Watt 828.50 each Bat-
tery Chargers 812.50-High Speed Motors. Motor -Generator
Sets all sizes. Motor Specialties Co., Crofton. l'enna.

Motors-G. E. ti HP. $15.00-14 HI'. 832.50-1 HP.
262.50. Generators 8 volt 10 amp $15. 32 volt 500 watt
$30. Other sizes. Low prices. Motor Specialties Co.,
Grafton, Penna.

Attention! 50 Vacuum Tube Hook -Ups. The greatest
collection of Vacuum Tube Circuits ever brought undo: ire
....s at such insigniticant cost. These diagrams will be

found In the great "Basco" catalogue which contains run
materials and parts in a greater profusion than any other
catalogue. 15e in stamps or coin will bring the catalogue to
you. Radio Specialty Company. 100 Park Place, New York
City.

Bays. don't overlook this! The "Basco" Baby Detector.
Greatest detector ever brought out with molded base. Fully
adjustable. See (muter advertisements in this publication
or oar catalogue. Detector with Galena Crystal complete.
Sue; the same Detector with Radiocite Crystal. 75c. pre-
paid. Send for yours today. Radio Specially Co. 100 Park
Place, New York City.

The How and Why of Radio Apparatus, by H. W. Secor,
E. E. This newest book on rudiu matters fulfills a dis-
tinct gap in wireless literature in Mat. while the treat-
ment is made as understandable 11111.1 as free from mathe-
matics as possible, It at the same time incorpoiates a
wealth of technique and instruction tor the Radlo Amateur
-the Itudiu Operator-the Installution and Designing Ex-
pert-as well as teachers and students of the subject in
general. A very broad field has been covered by the author.
at the same time giving a great deal of information not
tumid in other text books. II you ale engaged In any
branch of the Itadlo or allied arts at all you will surely
need this latest contribution to radio litetatute, which is
destined to be found on esery radio nion's book shelf before
long. A glance at the following list of chapters gives but
a very scant idea of the extensive and useful radio knowl-
edge provided In Its text: The Induction Coll: The Alter-
nating Current Transformer; Radio Transmitting Conden-
sers; The Spark Gays: Radio -Transmitting inductances:
Radio !teething Tuners; Radio Receiving Condensers; De-
tectors; Telephone Rereleers; Radio Amplifiers; Construc-
tion of a Direct Reading Wavemeter and Decreineter: An-
tenna Construction: The Calculation and Measurement of
Inductances: Appendix containing very useful tables, eov
cling all subjects treated in this very 111111511111 book. This
newest of Radio Works, cloth bound in Vellum de Luxe.
Gold Stamped and Hand Seised. has 100 pages. Size
of book, 0x9 inches. The How and Why of Radio Appara-
tus. Postpaid. $1.75. Experimenter Publishing Co.. Book
Dept.. 53 Park Place. New York City.

Bound
Volume No. 9

May, 1921-April, 1922
CONTAINS

1200 Pages wth over 1500
Illustrations

and

Over 700 Articles by the
Foremost American and

Foreign Writers
We have also a limited amount
of the following Bound Vol-
umes of Science and Invention
(Electrical Experimenter):
Vol. No. 6-May, 1918, to

April, 1919.
Vol. No. 8-May, 1920, to

April, 1921.
Each volume bound in stiff
hoard covered with green vel-
lum and gold stamped.
Price for vol. No. 9 $2.25
Price for vol. 6 or 8 2.00

ALL THREE VOLUMES 6.00
Send Express Collect.

mmn MIM MEM M

EXPERIMENTER PUBLISHING Co.
53 Park Place, N. Y.

Gentlemen:
Enclosed find for

which send me bound vol. of S. & I.
No. 6 ( ), No. 8 ( ), No. 9 ( ),
by express collect.

Name

Address

Tows Stott
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This magazine is
edited by

H. GERNSBACK
also Editor of

RADIO NEWS
115(1

SCIENCE and
INVENTION

100 Articles
Over

100 Illustrations

FOR SALE AT
ALL NEWS STANDS

20c. the Copy
$2.00 a Year
Canada ancl Foreign

$2.50 a Year

SEND FOR

FREE
SAMPLE COPY

TODAY

See Coupon Below
for SPECIAL OFFER

"The Electrical Magazine for Everybody"
pRACTICAL ELECTRICS is probably the

most novel magazine of its kind ever con-
ceived. It is personally edited by H.
Gernshack, editor of SCIENCE dr IN,VENTION and RADIO NEWS. Mr. Gems -

hack, who founded the old "Modern Electrics"
as well as the "Electrical Experimenter,'
knows thoroughly what his readers want and
have wanted for many years. PRACTICALELECTRICS, the 100% electrical magazine
eclipses the hest that was in "Modern Eler
tries" and "Electrical Experimenter."

Electricity covers such a tremendous field
that the man who does not keep abreast with it
does himself a great injustice. PRACTICALELECTRICS covers that field from everyangle. It is written in plain every -day lan-
guage that all can understand. It portrays theentire electrical development of the monthfaithfully in non -technical language. It caters
to everyone interested in electricity, be he a
layman, an experimenter, an electrician or an
engineer-each will find in this magazine a de-
partment for himself and plenty more.

The November issue now on the news-stands
contains 48 pages, over 100 different articles
and over 100 illustrations, with an artisticrover in three colors. Professor T. O'Conor
Sloane, Ph.D., is associate editor of the magarite.

INTERESTING ARTICLES IN NOVEMBER
"PRACTICAL ELECTRICS"

Electro-Ventriloquism
Perfected X -Ray Installation

High Temperature Resistance Furnace
By Allan P. Kenworthy

Thermic Telephones. (Concluded)
Dark or Black Lightning
By Ferdinand Ellerman

Mercury Vapor Arcs
Little Known Methods of Producing Electricity

Br Raymond 8. Wailes

PRIZES
Thu magazine offer. . number at prizes, asfollows:
Our $50.00 Prize Contest for Junior Electri-cians and Electrical Experimenters includes as It,

elements simplicity, as great a degree of noveltyas possible, aid practicability.
Also a new prize contest giving four prizesamounting In $::;.50 for the best account or or/.H electrical experience.
$3.00 for the best article on Elee-Tricks, thenew departmert.
$3.00 for the best "short-circult." the semi -humorous department.
In addition to this, the magazine pays highPoo - In,. all elprtri -al ,a.

.- . L.

PRACTICAL ELECTRICS CO., 53 Park Place,NewYork

This issue also contains articles by someof the greatest electrical writers, workers andstudents. The magazine will prove a revelationto any one interested in electricity.
Every issue besides its many other featurescontains the following departments:

"New Things Electric"
"Experimental Electrics"
"Electrical Digest"
"Junior Electrician"
"Elec-Tricks"
"Motor Electrics"
"Short Circuits"
"How and Why" (Questions and An-swers.)

Make all checks payable to: "PracticalElect-ics Co."

SPECIAL OFFER
Gentlemen:

Alt -lough you, r, gular price is $2.00 per year,ion will accept my subscription at $1.75 per yearCani.ila and foreign $2.25). I enclose the moneyherewith and I have written my name and ad-dress in margin below.
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What Radio Problems Have You?
You'll Find the Answer In This New Book

Radio Questions Answered
By A. P. PECK, A.M.I.R.E.
Radio Editor, SCIENCE & INVENTION

This book will prove as welcome to the radio public as our "100 Radio Hook-ups", which

is now the fastest selling radio publication on the market. "Radio Questions Answered"

was gotten up after a thorough canvass of dealers to find out which topics troubled most
of the amateurs. Almost 100 questions are answered very fully and in language so simple

that even the most inexperienced layman can easily understand. Put up in
the style which has made the E. I. books famous all over the world.

52 Pato v. 2 Color Cover, 25 Illustrations

100 Radio Hook-ups
By M. L. MUHLEMAN

A book for both the novice and advanced radio amateur containing a varied selection of hook-ups
from the simple crystal to the more elaborate circuits, with a circuit for every requirement. Crys-

tal hook-ups, combined crystal with radio and audio frequency amplifiers, non -regenerative, and re-
generative vacuum tube circuits with and without radio and audio amplifiers. Amplifier units, with
straight jacks, filament and switching arrangements, power amplifiers, choke coil, resistance coup-

led and transformer coupled radio frequency amplifiers.

Includes all of the latest one and multi -tube hook-ups including the numerous types of Reflex,

super -regenerative, super -Heterodyne, Neutrodyne, Reinartz, Flewelling, and Bishop. The

values and constants of all apparatus employed in the hook-ups are given. A list of radio symbols
is included, which is of material help to the reader in determining the meaning of the
conventional hook-up diagrams. The text includes much helpful jnformation.
52 Pages-Two-Color Cover

LOUD
TALKERS
HOW TO BUILD THEM

ry
KWINflUO MORA C
0111MOIMOIMI101.1,1"..

If

This book covers in comprehensive
form the fundamental principles of
tuning. The characteristics of radio
waves are fully described and illus-
trated. Illustrations are used so that
the non -technical reader can easily
understand the identical actions as
applied to radio. Several chapters arc
devoted to the use and functions of
all radio apparata. The book describes
bow' to tune such sets as the Reinartz,
Flewelling, Ncutrodyne, radio fre-
quency amplifier receivers and others.

52 pages,
25 Illustrations
Prepaid 25c

This book describes and gives com-
plete data for building two distinct
types of loud talkers. One chapter
deals with improvised loud talkers,
and gives complete instructions on
how to build suitable horns for use
in loud receivers of the Baldwin and
other types. In preparing these de-
signs, the point has been constantly
kept in mind to use the simplest parts
possible, so that anyone can build a
successful loud talker, equivalent to
the commercial types, costing $40
or more.
48 pages, Profusely
Illustrated 25cPrepaid

25c

A non -technical honk for the be-
ginner. Gives complete constructional
data on the building of a complete
Crystal Detector Set, Tuning Coil.
Loose Coupler and a Single Audion
Tube Set with Amplifying Units. It
furnishes all dimen'sions and working
drawings of every part that must be
constructed by the amateur. Written
in plain. simple language that anyone
can understand. The opening chap-
ter gives a complete description of
the theory of radio and tells what it's
all about, teaching the principles of
wireless so that the constructor knows
what he is doing.

48 Pages, 26 Illustrations
Bound in Beautiful Two -
Color Cover. Size, 25cx71 in. Prepaid

This book is for the more advanced
amateur, showing the construction of
the Radio Frequency Amplifying
Transformer and giving complete
constructional data. It shows the
application of Radio Frequency to
amplifying units that the amateur
may already possess and gives 15
hook-ups showing practically every
use Radio Frequency Amplifyitw
Transformers can be put to.

32 Pages, 15 Illustrations
Bound in Beautiful Two -
Color Cover. Size, 5,4 25c.8.7% in. Prepaid

your dealer cannot supply you-order direct from us-giving dealer's name and add.'

25c

HOW TO MAKE
RADIO -PHONE
RECEIVING SETS

COMPIEC OIAGOM't PAD conasu.nori DATA

P.A.MCMOLT
IWO& W. WWI

RADIO FREVENCY .

AMPLIFIERS
AND HOW TO MAKE THEM

JOHN M. AVERY

THE E. I. COMPANY (THUOnNgSARgAenDtsCO.) 233 Fulton St., N.Y. City
THE PERIODICAL PRESS, NEW YORE
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AUDEL'S ENGINEERS & MECHANICS GUIDES

aD
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4750 pages -8754 Illustrations- A, 5',.$1*

Po:ket Size-Flexible Binding w

4.
 C7' aqty

Complete ,4* 44?8

.

Per
Month

Every Engineer, Mechanic and Electrical Worker will wel-
come this new Master Set. It will answer your problems.
It will help you with your daily work. A sure source of
advancement and higher pay. Complete up-to-date in'orma
lion that is thoroughly and easily explained on every branch
of Modern Engineering and Electrical Practice.
A dollar a month is all it costs to have in your possess on all
the latest information on engineering.

THE GUIDES TELL YOU ALL ABOUT
Theory. Practice and Operation of ALL Steam Engines.
Vive, Motions, VALVE SETTING; CORLISS EN-
GINES. lNIFLOW and POPPET VALVE ENGINES.
LOCOMOBILES--Loromotive--Marine Engines; Tur-
bines; Rotary Engines-the Indicator-Lubrication-
PRACTICAL MANAGEMENT. How to use Indicator-
GAS. OIL and DIESEL ENGINES-Aeroplanes, Avis-
tIon-HOW TO SELECT AN ENGINE. STEAM EN-
GINE DESIGN. Theory and Constniction of ALL
Steam Boilers; Heat -Combustion; Fuel and Flue Gas
Analysis -120s Recorders-Characteristics of Boilers -

`.;
* 4`t..;` ,e;, ".

 i"Cib 1°?1' ..Materials. Boller Construction-Mechanical Stokers -011 Burners-Set- cC..

tint;--4111rtineys-Nferhanlral Draught -110W TO SELECT A BOILER.*
BOILER DESIGN based on A. S. M. E. BOILER CODE-OPERA- .
TION of Steam Boilers-Pipes and Noe litting-Heating and 41'' v.. 

° . VentllatIon-Refrigeration-Coollrg Towers-Condmsers-Distill- ter ....;...44,,,, .
Ing Apparatus-Elevators-Cranes and Hoisting Machinery- . C,,t,, '.> ../topes and Cables-SplIckg-Con3pendlum of Practical Eke-

15* r 4, t., . .[Neal Engineering-Beady Reference Index, covering entire #4. .

field of Modern Electricity. ., co a° ',.41p b.9 c., 4 .' *0 ..,,e,'It. A. 1

* 1. 7 S1..i: > 45) .... ...".. A"? tf ..... ...°
SHIPPED TO YOU FREE, Send coupon now-today. and get this new 41. 44;747 c, .4..

No obligation to pay Lnless you are satisfied.
Net a cent to pay until you see the books.

Master Set for Engineers end see If It Is not Al, o'worth 1100 to you. l'aY enly $1.00 a month.



Radio Course

FREE
My new $45.10 Radio
f'ourse, just com-
pleted. given FREE
when you enroll for
the Electrical Course.

BE A CERTIFICATED
ELECTRICAL EXPERT

You, Too, Can Learn To Boss This Job

"ELECTRICAL EXPERTS" Earn $12 to $30 a Day
WHAT'S YOUR FUTURE?

Trained "Electrical Experts" are in great temam- at the highest sa a ries, and the oppo-tunities for advancement and a big success in this
line arc the greatest ever known. "Electrical Experts- tart 570 to $20tt a week. Fit yourself for one at these big paying positions.

Be an "Electrical Expert"
-rodsy even the ordinary Electric:an-the 'screw eriver" trizking money-big money. But it's the trained man-the man who knows
the whys and wherefores of Electricity-the "Ele.strical 1-Isuert--,s?to is picked out to "boss" ordinary Electricians-to boss Big Jobs-the jobs
that pay.

$3,500 to $10,000 a Year
Get in line for one of these "Rig Jt.los" enrolling now for my easiy learned, quickly grasped, right -up-to-the-minute, Spare -Time Home_
StUdy (Vase in Practical Electricity.

Age or Lack of Experience No Drawback
You don t have to be a College 'Kan; you t'ou't 'lave to he a Hig'i School graduate. Nly :'curse in Electricity is the most simple, thorough,
and successful in existence, and cffers ever; man, regardless of age, education or previoas experie'vee chan'r to become. in a very short
lime, an -Electrical Expert,- able to make from $70 to $2t0 a week.

l Give You a Real Training
As Chief Engineer of the Chicago Engineering %Yorks I know ettacdy the kind of training a mail neets to get thy best positions at the highest
salaries. Hundreds of my students are note earning $3,501 to $1.1,001). Many Are now s iccessful ELECTRICAL CONTRACTORS.

getisfact ion Guaranteed
Sri sure am I that you CJII learn Electricity-so sure ant I that titer stud, ieg with Me. you, too, can get into
the "big ntrney cliss n electrical work, that I will guarantee under bond to return every single penny
paid me in tuition. :f. when yuu have finished my course, you are not satisfied it was the hest investment
you ever nxcle..

FREE ---Electrical Working Outfit FREE
I give each student a Salendid Outfit or El7ctr:eal Tools, Materials and Measuring Instruments absolutely
FREE. I also furnish them with all applies examination pal-cr. :mil -,atty other things other schools

furnish. You do PRACTICAL v ork--AT 11051E. N., n start right in after the tirst few lessons to
',YORK .VT YOUR !"'IROFF.SSION in a practical way.

Save $45.50 By Enrolling Now
Yon can ,ave 845.50 in tuition by enrolling n toe . full particulars of to,. in eat l4pecial
Offer, anti Free ltoriclet on "11,,w to Recoil e An Electrical Expert."

L. L. COCKE, Chief Engineer

Ose This Free Outfit Coupon
L. L. COOKE. Chief Engineer

Chicago Engineering Works
Dept. 28, 2150 Lawrence Ave., Chicane, Ill.

Dear Sir: Send me at once full particulars of
your great Special Offer; also your Free 'took -
let on "How to Be, ome An Electrical Expert.**
No obligation on my part.

Name

Address

Occupation Age

CHICAGO ENGINEERING WORKS
Dept. 28

tocorporated
2150 Lawrence Avenue Chicago, Ill.

ThetookiTrained fin is the Pay'Man




