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Electricity Needs You
I WILL TRAIN YOU AT HOME

Stop right here. This is YOUR opportunity ! Electricity is calling you, and the Electrical
Business is in for a tremendous increase. But it needs more trained men-at big pay.By my Home Study Course in Practical Electricity I can train you for these positions.

Earn $70 to $200 a WeeK
You've always had a liking for Electricity and a hankering to do electrical
jobs. Now is the time to develop that talent ; there's big money in it. Even
if you don't know anything at all about Electricity you can quickly grasp
it by my up-to-date, practical method of teaching. You will find it intensely
interesting and highly profitable. I've trained and started hundreds of
men in the Electrical Business, men who have made big successes. YOU
CAN ALSO

BE A BIG PAID
ELECTRICAL EXPERT
What are you doing to prepare yourself for a real success? At the rate you
are going where will you be in ten years from now? Have you the special-
ized training that will put you on the road to success? Have you ambition
enough to prepare for success, and get it?
You have the ambition and I will give you the training, so get busy. I am
offering you success and all that goes with it. Will you take it? I'll make
you an ELECTRICAL EXPERT. I will train you as you should be trained.
I will give you the benefit of my advice and 20 years of engineering experi-
ence and help you in every way to the biggest possible success.- V

\ come an Electrical Expert," has started many a
Chicago Engineering \ man on the way to fortune. I will send a copy,

Works / free and prepaid, to every person answering
Dept. 21 2150 Lawrence Av. this advertisement.

CHICAGO, ILL.
Dear Sir: You may send me entirely \ Act Now ! Good intentions never

free and fully prepaid, a copy of your x get you anywhere. It
book. "How to Become an Electrical Ex- \ is action, alone, that counts. NOW IS
pert," and particulars about your Sonia \ THE TIME TO ACT.Study OHM* in Electricity.
Name \

CHIEF ENGINEER aluable Book Free ,How to Be=to
k

COOKE

Address

City q.Ate

Occupation Age_

L. L. COOKE. Chief Engines:
CHICAGO

\ ENGINEERING
\ WORKS\ 2150 LAWRENCE AVE,NUX

Dept. 21 Chicago. U. S. A

FREE !
BIG ELECTRICAL

OUTFIT
.1 fine outfit of Electrical Tools,
Instruments, Materials, etc.,
absolutely FREE to every stu-
dent. I will also send von
FREE and fully prepaid-
Proof Lessons to show you how
easily you can learn Electricity
and enter this splendid profes-
sion by my new, revised and
original system of Training by
Mail.

RADIO COURSE
FREE

Special newly -written wireless
course worth '45.00 given away
free.

Free Use
of Laboratory

I have a large splendidly
equipped Electrical Laboratory
where you can come at any time
for special instruction without
charge. Several competent
assistants - practical engineers
- are in charge.

Earn Money While
Learning

I give you something you can
use now. Early in my Home
Study Course I show you how
to begin making money in Elec-
tricity, and help you get
started. No need to wait until
the whole course is completed.
Hundreds of students have
made several times the cost of
their course in spare time work
while learning.

The Cooke trained man is thai*.Patiinan
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In every mans life there is one Big Moment when he makes the
decision that either robs him of success-or leads on to fortune.

Your One Chance Earn
TheBiwestMoneyonourLifti

HAVE yOu ever considered why our
richest men come from our poorest
boys? Isn't it a strange thing that

it is almost invariably a young fellow who
starts life without a cent in the world.
vithout education, without influential
friends-in short, without one single soli-
tary advantage-who accumulates millions
of dollars? Isn't it a miracle that inside of
a comparatively few years a man can rise
from abject poverty to fabulous wealth?

Astonishing. certainly-but more important
it is wonderfully inspiring. For it means that
no man need he held down by circumstances.
Once he knows the "millionaire's secret." he
can put it into operation regardless of all oh -
stacks that seem to block his path. His fancied
handicaps simply vanish into thin air. lie sud-
denly finds that everything be touches turns to
gold- -money flows in upon him-fortune showers
him with its favors. Everything he wants seems
to come to him just as surely and easily as day
comes after night.

The Secret that Makes
Millionaires

But millionaires are not the only ones who
use this secret. It has made every great nian
of history. Think of Napoleon-an unknown
Corsican soldier in the ranks-then suddenly
startling the world with his meteor -like rise.
overthrowing empires, reshaping the destinies of
nations!

What is this amazing secret that can work
such wonders? It is just this: Thr thing be-
hind all hig achievement. whether in husincss,
political or military life. is opportunity. The
man who wins is the man who sees his oppor-
'unity and seizes it. The man who never rises
above the rut is the man who lets his opportuni-
ity pass.

To every man there comes one BIG oppor-
tunity-the golden chance of his life. And in
the moment he decides for or against that op-
portunity-whether he will seize it or let
pass-he decides the whole future course of his
life.

Hew often you hear a man say: "If only I
had recognized my opportunity when it came-
if only I had taken advantage of it-I would be,
a rich man today."

The world is full of such men-they plod
along year after year- -slaying away. hoping
that somehow things will take a turn for the
better. But their chance for success is gone-
it lies buried in the graveyard of neglected op-
portunity.

On the other hand, let a man sec and grasp
his Big Opportunity-no matter how obscure
he may be. how poor, how lacking in advantage
-and his sudden rise to success will astonish
the world. People will gasp at the amazing
transformation in his fortunes. Read the life
of any millionaire and you will find this to be so.

Choose Between Low Pay
and Magnificent

Earnings
This very minute you may he face to face with

your Big Opportunity-your one chance to earn
the biggest money of your life! Right now
your decision may Mean the difference between
a life of plodding, routine work at low pay and
a career of inspiring success and magnificent
earnings.

For now you are offered the very opportunity
that has made other men rich, that has brought
them more money than they ever dreamed of
earning.

It is the same opportunity that lifted Warren
Hartle, of Chicago. out of a job in the railway
mail service. where in ten years he had never
gotten beyond $1.600 a year. and landed him in
a $10,000 a year job. It jumped Charles Berry.
of Winterset. Iowa, from $60 a month as a farm-
hand. to $1.000 a month. It brought to C. W.
Campbell, of Greensburg. Pa.. a clerk on the
railroad, a position that paid him $1,562 in thirty
days.

These men and hundreds more have found
their Big Opportunity in the wonderful field of
Salesmanship. They are all Master Salesmen
now. They are earning the biggest money of
their lives-more than they ever thought possible
-they are engaged in the most fascinating work
in the world-they are independert, come and go
as they please-they meet big men-every min-
ute of the day is filled with thrilling variety.

Your Big Opportunity may he here. too. it
the wonder field of Salesmanship. Perhaps you
say you have never even thought of becoming a
Salesman. But before you decide one way or
the other, examine the facts for yourself. See
what Salesmanship offers you-why it is the

hest paid of all vocations-why there is no limit
to what you may earn. Read the amazing proof
that, no matter what you are doing now, vote
can quickly become a Master Salesman in your
spare time at home-read how the National
Salesmen's Training Association in its nation-
wide search for men to fill the great need of
Salesmen, has devised a wonderful system that
reveals to you every Secret of Selling without
interfering in the least with your present work.
See how this famous organization helps you to
a good position in the line of Selling you are
best fitted for.

The opportunity that the N. S. T. A. offers
you may be your one chance to earn the big-
gest money of your life, as it has been for hun-
dreds of others. But whatever you do, don't
pass it by without getting the facts.

Facts that Will Amaze You
-Sent FREE

Mail the coupon below. This will not cost
sou a penny-it places you under no obligation.
It simply means that you will receive, entirely
FREE, a wonderful, illustrated Book, "Modern
Salesmanship." and Proof that you can be a
Master Salesman. You will receive, also, the
per,onal stories of men throughout the country
who to -flay are enjoying magnificent success and
earning five, ten and fifteen times as much
money as ever before.

Send NOW-this minute may he the turning-
p..int in your life. Address,

National Salesmen's Training
Association

Dept. 42-A Chicago, Ill.

NATIONAL SALESMEN'S TRAINING ASS'N
Dept. 42-A. Chicago, Ill.

I simply want to see the facts. Send me FREE your
Rook "Moern Salesmanship" and larval that I can !m-
emo,. a Master Salesman. Also DM how you ran help
me to a position and send list of lInes with openings for
Salesmen.

Name

Addre-m

r it. Mate

Ag- Occupation
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A Startling MemoryFeat
Thatcifiu eanDo

How I learned the secret in one
evening. It has helped me every day

WI-1EN my old friend Faulkner invited nic
to a dinner party at his house. I little
thought it would be the direct means ..t
getting me a one -hundred -and -fifty per cent.

increase in salary. Yet it was, and here is the
way it all came about:

Toward the close of the evening things began to
drag a bit, as they often do at parties. Finally
some one suggested the old idea of having every-
one do a "stunt." Sonic sang. others forced
weird sounds out of the piano, recited, hold stories,
and so. oil.

'Them it came to MacDonald's turn. Ile was a
quiet sort of chap, with au air about him that
reminded one of the .1.1 saying that "still waters
run deep." Ile said he had a simple "stunt" which
he hoped we would like. lie selected me to assist
him. First lie asked to be blindfolded securely to
prove there was no trickery in it. Those present
were to call 001 twenty-five numbers of three fig
tures each, suck as 161. 240, and so on. lie asked
toe to write down the numbers as they were

This was done. MacDonald then astounded
everyone by repeating the entire 'list of twenty-five
numbers backwards and forwards. Then he asked
people to request numbers by positions. such as the
eighth number called. the fourth number. and so
on. Instantly he repeated back the exact number
in the position called. Ile did this with the entire
list- over and over again, without making a single
mistake.

Theo MacDonald asked that a deck of cards be
shuffled and called .out to him in their order. This
was done. Still blindfolded. he instantly named
the card., in their order bacgwaro:. and forwards.
And then. to further amaze us. he gave us the
number of any card counting front the top, or the
card for ally number.

You may well imagine our amazement at Mac -
Donald's remarkable feat. You naturally expect to
see a thing of this sort on the stage. and even then
you look upon it as a trick. But to see it done by
an everyday business man. in plain view .of every
one. blindfolded atpl under lit which make
trickery impossible, is astonkfilim to say the

ON the way home that
night I asked Mac

Donald how it was dotic
Ile said there was realb.
nothing to it-simply a
memory feat. the key
which anyone could ea,
ily learn in one oVellitig
Then he told me that the
reason most pe.ople has,
bad memories is because
they leave memory de
vehopment to chancy.
Anyone 041,141d. what he
had done. and develop
good memory. lie said. by
hollowing a few simpl.
rules. And then lie told
me exactly how to do it.
.\t the time I little
thought that evening
would prove to he one of
the most eventful in 1,,
life, but such it pro%
to loc.

\\*hat MacDonald hold
nie I took to heart. In
one evening I made re-
markable strides toward
improving my memory
and it was but a question
4.f days before I learned
to do exactly what be
had done. At first 1

amused myself with my mew -found ability by
amazing people at parties. My "memory -feat." as
my friends called it, surely made a hit. Everyone
was talking about it. and I was showered with invi-
tations fur all sorts of affairs. If anyone were to
ask me how quickly to develop social popularity.
I would tell him to learn my me y "feat ---but
that is apart from what I want to tell pm.

The most gratifying thing about the improove
meat of my memory was the remarkable way it
helped me in business. Much to my surprise I dis-
covered that my memory trainiing hail literally put
a razor edge 4111 my brain. My brain had become
clearer, quicker, keener. I felt that I was fast
acquiring that mental grasp and alertness I bad so
often admired in men who were spoken .of as "won-
ders" and "geniuses."

The next thing I noticed was a
marked improement in my con-
versational powers. Formerly my
talk was halting and disconnected.
I never could think 44f things to say
until the comersati.on was over.
Anil then. when it was too late. I
would always think .of apt and
striking thing,. I "might have
said.- But now I can this k like a
(lash. When I am talking I never
have to hesitate for the right word,
the right expression or the right
thing to. say. It seems that all I

have to do is to start to talk and
instantly I find myself saying the
very thing I want to say to make
the greatest intiore..-. on people.

It wasn't long before my new-
found ability to remember things
and to say the right thing at the
right time attracted the attenti
of our president. Ile got in the
habit of calling me in whenever
lie wanted facts about the lou

loess. .\s he expressed himself to
me, "You et:it always tell me
instantly what I want to know,
while the other fellows annoy me
by dodginig out .of the office and
aying. 'I'll look it up.' "

.

I FOUND tied my ability to re
member helloed me wonderfully

in dealing with other people, par
titularly in c mittee meetings.
When a discussion opens up, the
tnan who can back up his statements quickly with a
string of definite facts and figures usually domi-
nates the others. Time and again I have won peo-
ple to my way of thinking. simply because I could
instantly recall facts and figures. While I ant prowl
of my triumphs in this respect, I otten feel slurry
for the ill -at -ease look of the other men who cannot
11-1.1 up their end in the argument because they

cannot recall facts in-
stantly. It seems as
though I never forget
anything. Every fact I
now' put in my mind is
as clear end as easy to
recall instantly as though
it were written before
me in plain black and
white.

We all 'tear a loot about
the importance of sound
judgment People who
ought to know say that
a man cannot begin to
exercise sound judgment
until he is forty to fifty
years of age. But I have
disproved all that. I
have found that sound
judgment is n o thing
more than the ability to
weight and judge facts
in their relation to each
other. Memory is the
basis of sound judgment.
I am only thirty-two but
many titres I have been
complimented on having
the judgment of a man
of forty-five. I take no
personal credit for this

it is all due to the way
trained my memory.

HESE are only a few .of the hundreds of ways
I have profited by my trained memory. No

longer do I sutler the humiliation of meeting men I
know and not being able to recall their names. The
moment I sec a man his name flashes to my 111111i1
together with a string of facts about him. I always
liked to read, but usually forgot mod of it. Now
find it easy to recall what 1 have read. Another
surprising thing is that I can now vaster a subject
in considerably less time than before. Price lists.
market quotations. data of all kinds, I can recall in
detail almost at will. I rarely make a mistake.

My vocabulary, too. has increased wonderfully.
Whenever I see a striking word or expression. I

memorize it and use it in my dictation or conversa
tion. This ba.s put a remarkable sparkle and pull
ing power into my conversation and business let-

400,000
,;,le I an t paid S -o S7 III, 41110 4.: Ow Self im-

oiotement t s --and remember no olio nun Milted
11/111 hr hail too daps to examine the sours, In

. tm home.
ell! the Independent t'orporation published the

Nlemory Course." "Paragon Shorthand."
of Spetiell,"Itrawirs, Alt and l'artoolt-

I'liararter at slight." "flow to Write
ssiiii..." "Super -Salesmanship," said other personal
deselopment rout are. Where 1140141 an>ooe but aunt tar
toUlara for leas than $15 to $75?

Because we want to told two 'matins! thousand
11441114.4 to ram- 11,11 441 satisfied rustomere at an

.,n It dal i ,or makilig a

SPECIAL PRICE $
( Regular Price $5.00)

Others Sell for $15 to $75
Art quickly as tills special

open for tall3 a short time. Nfitm Purchasers haf,
written letters similar to Itehert P. Downs. of Detroit.
Siell., who recolab wrote:

11114.1 1.104. how sou asi so little. while others wIti
far infetiiii itel limo $20 to Pal to- theirs."

ters. And the remarkable part of it all is that I
mow do my day's work quicker and with much less
effort simply because my mind works like a flash
and I do not have to keep stopping to look things
up.

All this is extremely- satisfying to time, of course.
But the best part of it all is that since my memory
power first attracted the attention of our president,
my salary has steadily been increased. Today it is
many times greater than it was the day MacDonald
gut me interested in improving my memory.

wilAT MacDonald told me that eventful eve-
ning was this: "Get the Roth Memory Course."

I did. That is blow I learned to do all the remark-
able things I have told you about. The Publishers
.of the Roth Memory Course-The Independent
Corporation ---are so confident that it will also show
you how to develop a remarkable memory that they
will gladly send the Course to you on approval.

SEND NO MONEY
Sum confident is the Independent Corporation, the

publishers of the Roth Memory Course, that once
yoou have an opportunity to sec in your own home
how easy it is to discover in a few short hours how
to Louble. yes, triple your memory power, that
they are willing to send the course on free ex-
amination.

Don't send any money. Merely mail the coupon
or write a letter and the complete course will be
sent, all charges prepaid. at once, so that you may
take advanttage of the special price and save $2.00.
If you arc not entirely satisfied send it back any
time within five days after you receive it and you
will owe nothing.

On the (other hand, if you are as pleased a, are
the thousands of other men and women who have
used the course. send only $3 in full payment. You
take no risk and you have everything to gain, so
mail the coupon now before this remarkable of-
fer is withdrawn. Independent Corporation. Dept.
R-1101, 15 West 37th Street. New York.

FREE ENAVINATION COUPON

Independent Corporation
Dept. R-1101, 15 West 37th Street, New York

Gentlemen-Please mall mr the Roth Memory Conrail
for 5 dame free trial. if I decide to keep it I will remit
53. the Special Price. Otherwise I will return it to you.
It is understood that this coupon puts me under no obi: -
gallon whattmeter.

Naar

Address
Sr. & Ins. 1-23
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A Chemistry Laboratory for $7.00
Think of it, fellows! Here is a real chemistry outfit with regular

chemical apparatus that performs those fascinating, actual chemical
experiments.

This outfit is not a toy, put up merely to amuse, but a practical
laboratory set, with all the chemicals, apparata and reagents neces-
sary to perform real work and to teach the beginner all the secrets
of inorganic chemistry. With this outfit we give free a book con-
taining a Treatise in Elementary Chemistry, useful data and recipes.
and 100 instructive amusing experiments.

DESCRIPTION OF THE OUTFIT
The outfit consists of forty-four (41 t chemi-

cals all C. P. (chemical pure) put up in ap-
propriate wooden boxes. glass bottles and her-
metically closed jars. The acids are put up in
glass bottles, with ground -in glass stoppers.
and there is a sufficient quantity of chemicals
supplied (mostly one to two ounces) enough to
make dozens of experiments with each.

The apparata furnished are all of the best
obtainable make and of standard laboratory
size and shape. 17 pieces of apparata furnished
with this outfit.

The instruction book is a real Chemistry
Course for the Beginner. Some of the Contents

are: Division of Matter: This is a Treatise on
Elementary Chemistry, and deals with the theory
of the Elements. Molecules and Atoms. etc.

100 EXPERIMENTS
How to make chemical tricks : how to make

invisible and magic inks; how to test flour
how to test soil: how to make chlorine gas and
smoke (German War Gast : how to bleach cloth
and flowers; how to produce oxygen and hydro-
gen : how to make chemical colors : how to test
acids and alkalies. and hundred.; of interesting
hints and formulas.

c
-- MOMME -- -0

Instruction Book
CHEMISTRY

)so
CHEMICAL

111.1.01.41,11.

ERPER IMENTLR

THE to LABOR 1,,,RY 0, TM

$700 ELECTRO

Instruction Book

A TREATIE OY ELEMENTARY
ELECTRiCiTy

100 Electrical Experiments
a pima.. sr,.

Ede Nos s Utast) doss

CTRO 114e0RTINt. CO

MST MEW VOIUL

Every Fellow Wants
the

BOY'S
ELECTRIC

TOYS
The Boy's Electric y contain,: Enough material to made and complete over

wenty-five different electrical apparatus without any other tools except a screw-driver furnished with the outfit. Student's chromic plunge battery, compass -
galvanometer, solenoid, telephone receiver, electric lamp. Enough various parts,wire. etc.. are furnished to make the following apparatus:

Electromagnet, electric cannon, magnetic pictures, dancing spiral, electric ham-
mer, galvanometer. voltmeter, hook for telephone receiver, condenser, sensitive
microphone, short distance wireless telephone. test storage battery, shocking coil.
complete telegraph set, electric riveting machine, electric buzzer, dancing fishes
singing telephones, mysterious dancing man, electric jumping jack, magneticgeometric figures. rheostat erratic pendulum, electric butterfly. thermo electricmotor, visual telegraph, etc.. etc.,

This does not by any means exhaust the list, but a great many more apparatus
can be built actually and effectually.

With the instruction book we furnish one hundred experiments that can be
made with this outfit, nearly all of these being illustrated with superb illustra-
tions. No other materials, goods or supplies are necessary to perform any of
the one hundred experiments or to make any of the 25 apparatus. Everything
can be constructed and accomplished by the means of this outfit, two handsand a screwdriver.

The outfit contains 114 separate pieces of material and 24 pieces of finished
articles ready to use at once.

We guarantee satisfaction.
The size over all the outfit is 14 x 9 x 2%. Shipping weight, 8 pounds. "TheBoy's Electric Toys" outfit as described. $7.00. Immediate shipment.

SEND FOR YOUR SET TODAY
REMEMBER

JUST CLIP THE COUPON-DON'T SEND MONEY

ELECTRO IMPORTING CO., 233 Fulton St., New York City

I ELECTRO IMPORTING CO.. I

I
, ELECTRO IMPORTING CO.,

1 233 Fulton St.. New York. I 1 233 Fulton St.. Neu. York.

like it I need not
eflE.MICAL LABORATORY. It I don't

need v11CCI'llt Ii If I want I volt accept It If I mint it I crib' I
ELE1 'TIM' TOYS. If I don't like it II!I Please send Tile by cspres, TIlt: I I Please send me by est, .sa THE BOY'S

express charge.
calAv aro$7.110 plus the few ssvents expreI I

It I only pay $7.00 plus the Sc,; .cents 1

I
I I I

I. I
I.

S.& 1. I 2:;
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Free Proof
You Can learn to Dance
In One Evening at Home!

Why be a wallflower? Why miss most of
the real fun when you can so easily learn
to dance in a single evening right in the

privacy of your own home?

Week -end parties-little social affairs-for
mal and informal occasions-regular dance,
-the phonograph or orchestra utting with
toe -tickling music-couples whirling antund.
dancing the very latest steps-everyhody
happy, carefree. and having a fine time:

It's a shame for you not to know how to
dance. when it is so easy to learn. Arthur
NIur-ay, America s gruatst daticing teacher,
has pert ected a wonderful 1...w method that
enables you to learn any of the very latest
dances in t few minutes-pi d to learn all
of them in a few hours.

Even if }on don't know :dep from an-
other. you can very quickly learn to dance
in a single evening through this method
You don't need to leave your home to learn
--you can master any dance in your own
room after a few practice steps. And you
can now prove it-at Arthur Murray's ex-
pense. He will teach you to dance in one
evening or your lessons Wu 01'1 oust you a
(-eat. Then, at the very next affair when
dancing begins, you can step right out with
absolute confidence that every movement you
make is perfectly correct, whether you are
dancing the Fox -Trot. One -Step. College
Rock. Conversation \Valk, Walt?, or ally of
the newer steps.

Here's What a Few Say:

I alll atoll sal finned .1, Iu.w v. a I uul In:11.111n la
bent. I Irate taken less nun 110111 dauel tear/lanai
In 1111111tingt1111. W. . CUM? lanuenta. Tenn.. and
IiIrmInghatm l'cue turn urinals ale Inullel than
Inn lielS.111111 In. I... s. and 111111 3 nal' 111011.dg 1 alt
11 1.0111111g It 1.Intiul unitive, I o ill du all in ins lout's
in eel taw pupils tot sets

1. 1'.
.I/a.

I want U, 101 Noll Ions nonderful 5,:ut cours. is.
was taught by Slur darning texchets, Inn I Ire

fen- tiller lessens lierause I aromildished 111111' and
a at c,.1 Mule Allied\ tlil U 3.111 It saints than 113

ur . I nun 01)03 int: 1113 nelf 3C1.3

Ulna 1111.1 au Is IS.' all Ilium, Mho 1101111 lit kiline the
II II. et aa, et lie I.. I al" vnut less.... I am

is., mail 1.1,11sitta
I. 1'. MORRIS.

I4V5 1i111in .-fve..
Irinuipea, Manitoba. Can.

and delighted 1%i111 the lessons. Tropic. are
alnaZed at the ease a 1111 a11101 illie grasps the
nlea fruit. your diteethats. I feel grateful to Iuu.

GR.0
ll'ash.

I hate Illade Use tuf all the liestrueti..ns sent me
And alit well pleased with the course.

131::11..-111 .YOGER.V.
44.47 Monroe Street. Chicago. III.

four Oaten.. has gilt.. life a gun.' 11111,111111te of
.:ancing I am getting along fine.

11'11.1.1:131 K01.1C11.
Elizabeth, .V. J.

knew Neuf lessiins pretty well. I atteniksi a

dance Ti.ursdas and got a compliment on fits danr-
Mg. You Mum I nes, danced before and when I

gut into the balltoom I was tile equal of them all.
They sure wen. surprised.

ARMOND 31.4ROH1..
Alayville,

I must say that your dancing course is lust
simply great'. Last 'dolt was the nrst time 1

danced. 1 Peen danced n1111 till hest datleina 111.0111111

Imre, and they all marvelled at how well I danced.
111LD.4 R TH.

Hampton, Neb.

Learn
II itliout
Partner
or Music

11'itII Arthur
NIurray's remark
able correspond-
ence method, you
don't need anyone
to explain the sim-
ple instructions-
neither do you
actually require
music. After you
have learned the
steps alone in
your own room,
you call (lance
perfectly with any-
one. II Wil: also
be quite easy for
you to datwe in
correct time on
any floor to any
orchestra or plan
Lograph music.

.Nrthur Murray
IS recognized as

.Nmerica's f ss r e
most autism -1y on
social (lancing. Such people as the Vanderbilt,.
ex-Covertior Locke Craig of North ('arolina. atv 
scores of 0:her socially pronlitient people chow
Mr. NI urray as their (lancing insttuctor. In fact,
dancing teachers the world over take lessons

from him. And more than 60.000 people have
sneer...dull) learned to become wonderful danceis
through his learn -at-home system

This is Arthur Murray.
Dancing Instrtrctor to the
I'anderbiitx and many other
lash itt isa ble people. He has
taught -e than 60.000 people
11(ne III dance Orono!' his ttniy.le
easy harn-atImme methods.

Special Free Proof Offer
Private instruction ill \I r. NIurray's studio would

cost you $10 for each lesson. But through his
new method of teaching dancing in your own
home, you get the same high class instruction at
a ridiculous') low price. And ii you aren't de-
lighted, it doesn't cost you a penny.

Here is Mr. Murray's special offer-made for
a limited time and the right is reserved to with-
draw it at any time without notice. He will send
sou the following five lessons free: 1, The secret
(.1 leading; 2, How to gain confidence; 3. How
t.l follow successfully; 4. The correct danciug
position ; S. A fascinating new Fox Trot step.

Mail Coupon For Your Five
Free Lessons

All you need to do to get these tive lessons

is to simply fill in and mail the coupon, enclos-
ing 25 cents to help pay cost of mailing, etc.,

Aren't they foolish to envy
wonderf ttl dancing ability
when they could so easily
and quickly learn to dance
in their own home?

and the complete five lessons will be

promptly. sent. Examine the lessons care-
fully for five (lays, follow the easy instruc-
tions and prove to yourself that they show
you the quickest. easiest, most delightful
tnethod to learn to (lance. If, within live
day s you desire to do so, velum) the

live: lessons and your 25 cents will be promptly
refunded to you. But if you decide to keep the
lessons as you surely will-they are yours with-
out any further payment.

You positively cannot fail to become a per
feet (lancer if you call follow a few easy instruc-
tio,is. In fact, your satisfaction is guaranteed.
Jut sign and mail the coupon, and the five les-
sons will come to you by return mail. But mail
the coupon now together with 25 cents-you
tray Ines ee St this offer again.

ARTHUR MURRAY
Studio 559. 801 Madison Avenue, New York

FREE LESSON COUPON

ARTHUR MURRAY, Studio 559,

801 Madison Avenue, New York.

To prove that you can teach me to dance in
one evening at home you may send the rive les-

sons. I enclose 25 cents to help pay cost of
mailing, etc. If within five days I decide to

return the lessons I may do so and you will
refund my money promptly and without question.

Name

Address

City State....
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KNOW WHO IS SENDING
Get twice the pleasure and usefulness out of your receiving set.
Look up the name and location of any ship or land station
whose messages you pick up-learn the name and address
of that amateur whose sending set you just heard.

4th Edition of the

CONSOLIDATED RADIO
CALL BOOK

In a new large size -280 pages --88 more valu-
able pages than the 3rd Edition and featuring

7 Two -Color Radio Maps
Five of them are Continental Maps showing all stations throughout the world hand-
ling commercial traffic, with their calls; one showing the amateur radio districts of
the United States and the principal radiophone broadcasting stations with their calls;
and a map of the United States Weather Forecast Zones. Seven wonderful, two-
color radio maps with a wealth of information that will give you a great deal of
pleasure and knowledge.

Every Amateur Call in the U. S. and Canada Is Listed Besides Other
Valuable Information Contained in This New Book

And every vessel and land station in the world
is represented and listed alphabetically, according both
as to name of vessel or land station, and to call letters.

The Consolidated Radio Call Book is the
only book in print officially listing all the
Radio calls as issued by the Bureau of
Commerce. And the New Radiophone
Broadcast Section is particularly complete
and gives all available information con-
cerning calls, wave lengths, PROGRAMS,
etc.

All Amateur Radio Calls of the United States and
Canada; Every Vessel, Coast Station, and Radio -Compass
Station in the World; Radiophone Broadcasting Stations of the
United States; Every High -Power Station in the World; Special
Land Stations of the United States; Time Signals,
Hydrographie and Weather Reports of the United
Statcsand Principal Foreign Countries; International
Abbreviations; Assignment of International Calls;
Press Schedules; Radiogram Rates; Cable Rates;
International Morse Code and Continental Signals;
and Complete General Information covering Distress
Calls, International Safety Signal Use of 800 -Meter
Wave Length, Amendments and Changes in Various
Governmental Regulations, How to Determine
Charges on Radiograms. Free Medical Advice by
Radio to Vessels. and much other useful information.

The third edition of 10,000 copies was exhausted in two weeks. The fourth edition is selling just as quickly.
Don't wait until it is all gone. Order at once, either direct from us or from your favorite dealer.

Published by

Consolidated Radio Call Book Co., Inc.
96-98 Park Place, New York City

Great 40 -pale Supplement FREE to all
who have the 4th Edition Call Book

As a special service to the readers of the Fourth Edition of the Radio ('all Book, we have printed, at great
expense, a 40 -page supplement containing the latest amateur radio calls of both the United States and Canada,
and other calls issued very recently. It is absolutely free to all those who write for it, provided you have
bought a copy of the fourth edition of the Consolidated Radio ('all Book. This wonderful supplement brings
the call book up to the very last moment and on account of the many changes that have taken place and which
are fully covered by this supplement, every radio amateur or professional is urged to send for his free copy of
this supplement today.
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THE HALL OF FAME
Will There Be A Niche For You ?

NO man knows what is in store for him. \ Icn now famous in business
and scientific worlds were obscure only ye.1,rday. Men today unknown

may leave their names in the HALL OF F.\ NI E. Great discoveries have
been born over night-marvelous scientific deeds sometimes were the re-
sults of decades of labor, other times the outcomes of a scant week's re-
search. Truly, no man can tell what the future holds for him. But it is
within the power of each and everyone of us to control our own destinies.
by self -training and diligent study to fit ourselves to render a lasting service
to the world-a service that will bring reward, perhaps in fame, perhaps in
riches. You control your own future.

Great Growth of Chemistry
If 'hat It _Weans to 1.01

It is the growth of chemistry that has made the past century the most
wonderful period in man's history. In a few years the chemist has changed
the industrial customs of the world. In a little more than one century he
has advanced civilization by ten centuries. Do you know you can learn
chemistry at home in your leisure hours? You can-hundreds of others
are learning now!

Experimental Equipment Furnished to
Every Student

give to every student without additional charge
liemical equipment. including forty-two pieces

lahoratiiry apparel us and supplies. and seventeen
different chemicals and reagents. These comprise
the apparatus and chemicals used for the experimental

of the course. The fitted heavy wooden box
Ves not only as a ease for the outfit but also as a

..eful laboratory accessory for performing counties-
,periments. Full particulars about this special Ica
lire of our course are contained in our free book
-Opportunities for Chemists. -

Dr. T. O'Conor Sloane
Will Teach You Chemistry

in Your Own Home
The Chemical Institute of New

York, of which Dr. T. O'Conor
Sloane is Educational Direc:or, was
found,' to fill Ole need of ambi-
tious. far-sighted non who realize
and tecoguize the splendid future
cheini .try offers them. bat %%Ito

canto.: spare the time nor the
mono to attend college. Dr.
Sloane. a foremost authority on
chemistry. will teach you atiti
give you any individual help you
'nay require. Ile will personally go
surer your papers. correct I hem.
point out your faults. and place vott
..n the path which bears foot -print,
..1 mans wil4. have trod it on to th.
II Lt OF r.\ NI I.:

Easy Mcnthly Payments
\.,u rl..ol 11.1,. I k

-mall mare ..f the course to stair
You can pay for it in small month',
payments-- so small that you won'l
feel them. The cost of OUr cour,
is very low. and includes every
thing. even the Experimental Equip
mem- there are no extra, to Int,
with otir course. Our plan of
monthly payments places a chemi
cal education within the reach of
everyone.

Chemical Institute of New York, Inc.
Home Extension Division 1. 140-D Liberty Street, New York City

Industries Need
Chemists ---

Pay Them Good Salaries
Industrial plants of all kinds have

awakened to the need of skilled, trained
chemists. Good salaries are paid them.
There is no reason why you, too, cannot
join this small army of trained men who
are reaping material benefits from their
knowledge that guards and advances
civilization!

---and Special
30 -Day Offer!

Besides furnishing the student with his Ex-
perimental Equipment. we are making an
adil.tional special laTcr for a short while only.
You owe it to yourself to find out about it.
%\* rite today for full information and free book.
"Opportunities for Chemists.- Send the coupon
right now while it is fresh in your mind. Or
in -I write ...our name and address on a postal and
Mali it to us. But whatever you do. act today.
Signing the coupon may prove the most important
event in your life-mail it at oil- and let our
book give con the facts.

Act Now!
CHEMICAL INSTITUTE OF NEW YORK
Howe Extension Division
140-0 Liberty St., New York City

I'lease send me at once without any obliga-
tion oat ma part, your free Book. "Opportunit
for Chrtnists.' and full particulars about the
perimeotal Equipment given to every student. Also
tell me about your plait of payment and special
3n -day offer.

NAM F.

\ DDRESS

CITY

STAT.-

Mal
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New York Electrical School
29 W. 17th St., New York, N. Y.

Please send FREE and w:tin,nt
me your 64 -page hook.

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 tobe 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 (4 -page book-it's FREE to you.

New York
Electrical School

29 West 17th Street, New York
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So_,vhag the Eleztfing neeallera
T,,E winter heating problem is ever with us. We
have mentioned before in the columns of this journal
that the present way of heating our houses is archaic.
and highly uneconomical. Now comes Professor

Reginald A. Fessenden, who offers to demonstrate to the
city of Boston that he can heat the houses of that city by
electricity for the price it would cost to produce the same
temperature if coal were selling at from $2.00 to $3.00 per
ton.

This statement seems impossible at first blush, particu-
larly when coal is selling for $12.00 to $15.00 per ton.

From Boston, let us say, to Scranton. the big coal center,
is some 250 miles. The freight rate for a ton of coal is.
roughly, $2.50. Now Fessenden offers to transport the
same amount of calories over a wire, at the rate of about
$1.00.

There is nothing new in this, and the idea of burning
the coal at the mine, where the electric energy k generated
and then transported over high tension lines, hundreds of
miles away, is an 01(1 thought. The thing, however. has
never been done on a grand scale, and there is, moreover,
no reason why it should not be done at once. It will be
!&en that by this means we first do away with transporta-
tion of the coal. The plant can be right at the mouth of
the mine, where large power plants can be located, and the
coal can be fed into these plants with the same wagons that
ceme from the interior of the mine, discharging the coal
on conveyors and, therefore, doing away with all second,
third, and more handlings of the same coal. The energy
is then transmitted through comparatively thin wires to
the distant centers. The lines are all high tension, of
250,000 volts and over, as the loss of energy in high tension
lines is much smaller than in those of low tension. Strange
to say, three such wires, although not thicker than your
finger, would be able to heat all Boston. without the wires
themselves even becoming warm.

.\t the distant distribution center, let us say Boston, we
step down with transformers the high tension circuit to
500, 220, or 110 volts, or any pressure that we wish to use.

Now heating houses by electricity does not at all mean
that we are obliged to have the familiar open coil incan-
descent heater. Nothing of the sort. The present steam
plants call remain. Our houses will be heated by steam or
by hot air, the sane as before, but instead of feeding coal
into the furnace, we shall have electric coils that heat the
water, so it will not be necessary to change any present-day
installation. There are on the market now very efficient
electric boilers, where metallic plates heat the water by
direct contact. These electric boilers are highly efficient,
as a matter of fact, much more efficient than coal boilers,
which are always dependent upon the human agency, and
are efficient only when there is a good tire. The minute the
tire goes down low, the coal is burned just the same. but
very little heating results. In other words, when we heat
our houses today, by means of coal, mach of the heat

goes out through the chimney, and not into the radiators,
where we want the heat. The electric boiler does away with
L11 this, as there is no chimney used with the electric boiler.
The heat goes exactly where you want it to, and that is into
your radiators, or out of your heat registers.

The future will no doubt see great changes in the heat-
ing of our houses. The present construction of our dwel-
lings is scientifically all wrong, as we pointed out before in
this journal. They are constructed wrong for summer use,
and just as wrong for winter. In the summer our houses
are hot-in the winter they are cold, for no reason at all.
Our architects have still a lot to learn in physics. Slowly
the thought is percolating through that a building built with
solid walk is a monstrosity. A solid stone wall, particu-
larly if reinforced with steel, is an excellent conductor of
both heat and cold. When it becomes NA, the wall is hot ;
-when the temperature falls, ill the wintertime, the walls
and consequently the house are cold. I f our architects
would take the trouble to study a thermos bottle, they
would soon change the construction of our dwellings.
Slowly, bricks with air pockets are coming into use. This,
however. is not enough. A Canadian engineer built a
house along scientific fires, and heated it in the coldest
winter with a total energy that represented less than the
expenditure of ten tons of coal. The entire house was
heated by electricity, and was comfortable at all times, not-
withstanding the fact that in this particular section of
Canada the temperature for a great part of the winter
varies around 20 degrees below zero. The secret is in the
walls, which were all double, the spaces between the walls
having all been filled.with cork dust, which is a notoriously
poor conductor of heat. Air pockets were done away with
entirely, and not only the walls, but the ceilings and the
roof of the house were thus cork -insulated, on the prin-
ciple of an ice box.

This, however, is only half the story. The important
part is the construction of the windows. Our present day
windows are wrong, both for winter and summer. Glass
is a fairly good conductor of heat and cold. Moreover, the
radiation which we get from our big glass windows is tre-
mendous. A window should he constructed of two or three
panes of glass, with air pockets between the panes. The
panes should he about an inch, or even half an inch, apart
from each other. If three such panes were used. we would
have an ideal window, and our houses would become livable
in the hottest, as in the coldest weather. In the summer
we throw our windows wide open. This is a mistake. A
small opening. to secure enough ventilation, is sufficient,
the same as in winter. With triple glass insulation, the
house would be cool in the summer and hot in the winter,
and when electric heating conies into use more and more.
such changes will surely be brought about. Our houses
will then he far healthier to live in than they are at present.

GERNSBACK.
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Above is shown a photograph of a very inFenious model of an amusemen
railway. in which all of the actions taking place in the la:ge.r machine may

be observed. Note the introducing tracks at the very top.
The amusement seekers having been properly introduced, meet in
front of the block signals, where one car awaits the arrival of its
companion. It is at this point that the cars are locked together,

proceeding side by side on the rest of the journey.

The 7ziPmetAc
ANEW pleasure railway which is to

be the most popular of any now
gracing the many summer amuse-
ment resorts, will probably make its
debut at Luna Park, Coney Island,

during the coming summer season. This
device differs materially from the many
railways now found, in that it sanctions
promiscuous "flirting" between individuals
practically unknown to each other. The
riders seat themselves in small cars, each
equipped with an electric motor, or if the
space permits, they are arranged so that
a continuous cable will draw them up to the
top of the track.

The girls occupy all the cars on one track,
the gentlemen occupying the cars on the
other track. Side by side they ascend to a
lofty pinnacle, where they continue to ride
around and around on two continuous cir-
cular tracks close to ,---
each other. the cars
moving in opposite di-
rections. Each of the
cars is equipped with
a selective mechan-
ism in the form of a

At the right is a general
lay -Out picture showing
lie construction of the

tracks, and the various
separating features on the
course. If one companion
does not please the other.
pressing a button in the
car flashes a lamp on the
selective switchboard. the
operator of which auto-
matically switches the
car into one of the sep -

arating systems.

number of buttons in-
dicated by numerals.
Should the girl see a
gentleman who would
seem to be a pleasing
companion, she prestses
Ole button cor-

responding to the number of his car. Im-
mediately a light flashes at the master oper-
ator's switchboard. indicating that the patron
in car N'o. 5, in which this young lady is
riding, would like to meet the gentleman in
car No. 6. So she is side-tracked and starts
her downward course in the second part of
the journey. At the same time or perhaps
a fraction of a second later, the gentleman's

(my
car switches from the circular track and
wies diving downward. The girl's car is
stopped at the first block, until her male
companion reaches her. An extension arm
on his car now automatically lunges out-
ward. and links the two cars together, and
they go rambling along over the course of
the paradise railway, side by side. Ii on
the other hand, the gentleman desired to
tneet a young lady on the other introducing
platform, he must press the button, it being
a case of "first come, first served." Who-
ever presses the button first secures the com-
panion he or she desires.

During the rather un-
conventional introducing
ceremony. and the sub-
sequent passage to one
of the "paradise -apple"
domes, the young lady
must determine the
qualifications of the
gentleman to tell :m she
has been so informally
introduced. Perhaps a
lovelight will he shining
in each of their eyes
before they reach the
cozy passage in the cir-
cular dome -like .true -
tune called a "paradise
apple." or on the other
hand, slw may find that
he does not possess ally
of the qualiticati.ns she
expects to find in a gen-
tleman. She will then
press initialer button, in-
dicating to the operator
that a separation from
her companion is de-
sired. When they reach
the (Ionic. Iii. car is sud-
denly shunted off Lin a
sidetrack, but she keeps
on going ahead. Reach-
ing the end of his lit-
tle passage on one
of the legs of a V--
shaped detour, his car
hacks away and joins
the track, thereafter
continuing over
the original course. hut
in a backward &rec. 'on.
This indicates to all .of
the patrons of the rail-
(Cont. on page 906)
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A Yankee genius has proposed a new scheme for illuminating Niagara Falls at night, utilizing for the purpose submerged searchlights fitted with culor
filters, the light rays being reflected down through the falling waters, on the principle we used to study in our physics books. The manner in which
these light rays are reflected back and forth down the stream of water, is indicated by the dotted lines in the upper left-hand detail drawing. The lamps

are held submerged by means of the device shown at right. The magnetic release permits the device to float the instant the bulb is damaged or burnt out.

Su'amerged. Spoqlighqs TOT HAZg9WITD,
ONE of the proudt-t sights of which

America boasts. and the name of
which has resounded from ocean
to ocean, all over the civilized
world, and from the snow-covered

fiekls of the northern to those of the south-
ern hemisphere. is Niagara Falls. Variou,
atterap:s have been made. by illuminating
the falls at night. to beautify the natural
giantic masses of water which rush over
the precipitous bed of rock, dashing them-
selves into a foam and rushing onward to
join the waters of the Atlantic. Up to the
present time flood lights have been employed
for this purpose, the waters of the Niagara
r % et Y. truing immense turbo -generators, part
of whose power was used to light up banks

of lamps. and  illuminate the scenery at
night. These flood lights cause objects.
such as trees and hanks, to stand out bril-
liantly illuminated against the dark sky, giv-
ing them a ghastly appearance. and the falls.
although taking un a silvery sheer, lose their
effectiveness.

A New York genius has made a sugges-
tion for illuminating these falls which
should be more effective in conveying to the
visitor their splendor. Large incandescent
lamps for this purpose are mounted in globe -
like metal containers, which are provided
with vanes, so as to keep them headed in the
right direction into the stream. These
globular casings are made similar to depth
dombs, having a small water ballast com-

partition and ;di anchor. tiigether with the
proper chains for securing them to that
anchor, and a sinking arrangement which
will cause the electric light containers to be
drawn below the surface of the water. A
cable is stretched across the falls, from
which the leads to the lights below the sur-
face of the water depend, or a sunken cable
may be employed. We thus have a whole
series of projectors located below the sur-
face of the waters of the falls, so placed
that :heir beams of lights will be projected
directly through the rushing torrent. Each
individual projector will be colored differ-
ently, and if properly placed there would he
a possibility of securing, if not a total, at

( Continued on page 909)
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Futurce WET5 and, the Long
Range Gun

MONG all the murdenius con-
1//"\`1trivances that were newly born
or developed to a new potency
during the European war, none
carries more appalling possibili-

ties for desolating effect than the super -
cannon or long-range gnu. We refer of
course to the diabolical ' Ilertha- that
lay hid in the woods Of St. (iohain, and
day after day. through those sunshine
summer months of 1918, dropped down
Oil l'aris with deliberate German regu-
larity steel shell. that exploded in mar-
kets and homes and churches without
discrimination, and in a twinkling con-
verted them into heaps of ruins.

The "1 tun ha- ti as an unprecedented
and a sensational accomplishment. No
one has ever doubted that : but its
notoriety as an accomplishment will for-
ever be tainted by mortifying memories
of its ghastly effect. Over against every
picture featuring the phenomenal giant
of ordnance we can nut help setting one
of its cruelly mutilated victims, many of
whom were inoffensive civilians.

Not many people arc worrying about
hing-range guns nowadays, nor is it
probable that they ever shall until the
time again comes for them to aim them, or
to he aimed at by them. Vet not a few of
us feel a little justifiable curi-
osity, and still fewer of us a
little justifiable apprehension :
we want to know what we
may expect our experts of
the War Department to pro-
;Ince.

Everybody knows that the
harder you throw a stone the
farther it will go, but not
everylkoly knows that under
conditions it will go more tha:i
twice as far when you throw il
at twice the speed, or that. in
other words, the range ill -
creases more rapidly than the
vehicity ill vactio and at a defi-
nite range of elevations. This
fact is more strikingly true at
the higher velocities, and as we
shall see, particularly when the
vii' cities become of the order

20

25

15

30 MILES

- /0

may.NOEL DEM'Citi

of those produced by a supercannon.
Take a cannon whose projectile

has a velocity of 2.000 feet per
second. It would shoot 24 miles
if the conditions were mathe-
matically ideal. lint a gun

Fig. 3. Cross-section of the super -
cannon that will fire around the earth.
The barrel is 500 feet long. although
its bore would probably be only
about 12 inches. A very large
powder chamber is necessary to
hold the enormous charge of
powder required. The move
able framework that supports
the barrel is counter -balanced
at the lower end by means
of a heavy weight. which
makes the tower stable at
all angles of inclination.
The rotating platform is
supported on oil under
heavy pressure, so that
the whole gun may
be easily moved,
for training in azi-
muth.

HYDRAULIC
LOADING
MACHINE

AEROPLANE
---7MILES

TR iNNION

RODS TO RELIEVE
BARREL OF LONGI-
TUDINAL STRESS

SOUNDING
BALLOON

PvWDER CHAMBER

GEAR TO
MOVE BARREL
IN EVATI ON

22 MILES

CIRRUS CLOUDS

MILES

CUMULUS CLOUDS
-""'2 MILES

24 MILES

---6 MILES

giving a velocity of 4.000 feet per sec-
ond, just twice as great, would reach
94 miles or nearly 4 times as far. If the
velocity of the projectile be pushed much
beyond this figure we will get a rather
surprising result. Only 1,00o feet per
second added to our previous 4.000 feet.
that is, 5,000 feet or nearly a mile in all.
ii ill make the projectile go 147 mile..
Not to become tedious it may he stated
that it can he proved mathematically that
a bullet with a velocity of 25,000 feet per
second, or a little under live miles, would
go all the way around the earth if it
traveled above the atmosphere, and that
hence, if aimed correctly, it could be
made to fall on any part of this earth
that might he desired. In fact, if
the shot were fired at a velocity of
seven miles per second it could be
in* to go as far as the moon, or
to any other body out in the sky, and
never come back at all,-but that is
another story. We are interested just
now in projectiles that do come back,
and in the fact that anybody who had
a gun that would discharge them with
a velocity only a little over live times
greater than that which has already
been attained by artillerists. would he
in a position to drop a shell on any

part of this little globe of ours
that it might be his good pleas-
ure to choose.

There are of course very con-
siderable difficulties in the way
of transferring a gun of this
kind from an engineer's work-
ing drawings, which rest on a
basis of pure theory, to a prac-
tical structure of steel, resting
on a basis of reinforced con-
crete. Vi thy,* tliffieulties
have not appeared in any way
insurmountable to some artil-
lerists.-to Major J. 'Maitland -
Addison, for instance, who, in
a long article in the Itmrnal of
the Royal Artillery, published
during the war, spoke very
hopefully of the future of the
Ilertha.

(('ontinued fin page 894)

Fig. 1. In its 3 -minute flight from the Forest of St. Gobain to Paris, 76 miles estant. the shell fired by the "Big Bertha" rose 24 miles into the air,far above the highest mountains, the highest clouds, and the highest Nights made by airplanes or balloons, whether manned or free.



The energy in two cups of coffee.
steaming hot, is sufficient to raise a
kitchen range and coal to the top of

a ten -story building.

A ten -story building could be lifted
fifty feet into the air, by the energy
required to boil away a kettle of

water.

SEVENTY-NINE years ago. in 1843,
to he more exact, a young English-
man. James Prescott Joule by name.
learned that water can be heated by
stirring it and that the more it is

st:rred the hotter it gets.
Keenly alive to the significance of this

simple fact, he set about to determine the
exact relation existing between the work
done in stirring the water and the amount
of heat developed. Iron weights, suspended
over a system of pulleys, were used to fur-
nish the power and the water was stirred
by a sort of a paddle wheel run by the fall-
ing weights. With such apparatus Joule
discovered that a pound weight deQe-ndai!
778 feet exerted enough energy to raise the
temperature of a pound of water 1 degre:
Fahrenheit.

Thinking of a British thermal unit
(B.t.u.) as the amount of heat required to
raise the temperature of a pound of water
through one degree Fahrenheit, and a foot-
pound (ft. lb.) as the amount of energy
expended in raising a pound weight through

Fitty pounds of ice melted away
could lift a carload of people to the
top of the Washington Monument, if
the energy required could be com-

pletely converted.

By 1, C. PACKARD
a distance of one foot, we may say, in mod-
ern parlance. that:

1 B.t.u. = 778 ft. II,.
herein lies a marvelous principle

If we can figure the amount of energ.
required to melt ice, to boil water, and to
make steam or water vapor, we may be able
to get a new line on the invisible giant,
Heat, and to discover how much work he
is performing daily, without fuss or worry,
in our kitchens and about our home grounds.

Let's see. Two more facts and we are
ready. To change one pound of ice into
water at 32° F. requires 147 B.t.u. To
change one pound of water at 212° F. into
steam or water vapor calls for %0 B.t.u.

Then, 1. "Two cups of cotTm, steaming
hot." call for: a pint of water (11b.) to be
raised from about 50° to 212°F.: 162 B.t.u.:
126.000 ft. lbs. of energy. Energy enough
to lift the whole outfit, coal, range and all.
to the top of a ten -story building.

2. "The tea -kettle has boiled away":
two quarts of wat:T changed into water
vapor and poured into the atmosphere, while

The energy required to melt six
inches of snow on a lawn 5,000
feet square could drive a seven
car train to Chicago and back at

fifty miles an hour.

a friend was being entertained at the break-
fast table: 3840 B.t.u.: 2,980.000 ft. lbs.
Energy enough to lift the whole house,
Bodily, fifty feet, straight up into the air.

.3. "The ice is all melted": fifty pounds
of ice changed into water in the refrig-
erator: 7350 B.t.u.: 5,718,100 ft. lbs. Energy
enough to lift a carload of thirty men to the
top of the Washington Monument.

4. "The snow has all disappeared": six
inches of snow and ice melted away on the
lawn (5.000 sq. ft.) : 25 tons: 7,350,000
B.t.u.: 5,718,300,000 ft. lh. Energy enough
to run a seven -passenger car from New
York to Chicago and hack at the rate of
fifty miles an hour.

What a giant Heat is. How quietly he
works. I f we could harness him completely
what couldn't we accomplish? He is already
hart: at work for us in our furnaces, in
our locomotives, and in our automethiles.
But we are using only the merest fraction
of his vast energy. Some day we may he
able to use a greater proportion and waste
less.

linstaIll snug Detecteirs to Foil Subway Cheaters
No longer will the New York subway tin I

pounds of iron scraps, brass hat checks,
pfennigs and hammered -out pennies in a

day's turnstile receipts, as the company is
installing a device known as a hull's -eye slug
detector on the automatic turnstiles.

Since the inception of the automatic turn-

stiles the company has been trying to com-
bat the proWein which arose when misplaced
genius discovered that a nickel wasn't the
only thing that would provide an open ses-
ame to the train platform. The new device
has been described by engineers of the
Transit Commission as a pocket or box in

the turnstile containing an electric light
with a bull's eye lens in front, so that a
vastly magnified image of the nickel-or the
junk-is projected through the glass and is
readily visible several feet away. It will
thus he easy for the station agent or an in-
spector to detect a cheater.

845



RECORDING THE VOICE AND PICTURE
SIMULTANEOUSLY ON THE SCREEN

V T AMPLIFIER

j STORAGE
BATTERY

NEW VOICE
TRANSMITTER

PROJECTOR
LAMP

LAMP

110 VOLTS

LENS ,r1

CAMERA
LENS

5 WATT V.T.
OSCILLATOR

Ellk1H
LENS

PHOTION' FOCUSING
LAMP DIAFRAM

CABINETS SCREENED
BY COPPER COVERS
GROUNDED

PICTURE PRO-
JECTING LENS

PICTURE RAYS

FILM

PHOTO- E.LEc- )
TRIO CELL * 9 5 STAGE V.T.

STORAGE
BATTERY

REPRODUCING THE"PHONO FILM" VOICE

4)V%

fPICTURE RECORD
VOICE RECORD

v__
..,...,_

Arc LOUD TALKERS
1

MOTION PICTURE
ON SCREEN

The various details of the new de Forest talking motion pictures. which he calls the "Fhonofilm." are clearly shown in the above illustration. As willbe seen, the pictures of the actors are photographed on the same film with the voice. The voice record appears as a series of light and dark bands besidethe picture record. A strong light thrown through the film voice record falls on a photo -electric cell, as shown in the lower diagram, which causes vari-
s'ions in the amplified current supplied to the loud -talkers distributed about the motion picture theatre.

vTies3 TchmA
THE DE FOREST TALKING MOVIE

IN7 a recent interview with Dr. de Forest,
he told the editors several interesting,
things about his latest venture in the
realm of applied science, namely, talking
movies. We have pu'ilished several

articles describing talking motion pictures.
and herewith we puloli,h the description of
.three other similar inventions. which are
interesting for comparison porpoises. Dr
de Forest believes that he has a system of
talking movies superior to those devices so
tar invented. and for several reasons. One
f the principal reasons lies in the fact, as

pointed out by the Doctor-no moving part

HORN

HOT NA'IREI

ENS

LAMP

it SLIT

FILM'

BATTERV- 4

111111

SLIT

LENS

I

GLOW LAMPTv\
BATTERY

RECORDING' -

PHOTO -ELECTRIC CELL

'AMPLIFIER

AMPLIFIER

FILM

4
ELECTROSTATIC
LOUD TALKER

4 REPRODUCING' -

The system of talking movies evolved by three
German inventors and commonly known as the
Vogt System, is shown above. Here the voice
air waves cause changes in the ionized field about
a hot wire at the end of the horn, which causes
variations in the glow lamp before the recording
film. A photo -electric cell and amplifier inter-
pret the photographic voice record, by the aid

of an electrostatic loud -talker.

having inertia to overcome and thus cause
lagging in the circuit, is involved from the
time the voice waves strike the mouthpiece
of the transmitter or recorder, up until the
time when the fluctuating electric currents
corresponding to the undulations of the
-voice, pass into the loud -speaking telephone
or telephones. placed in the auditorium.
Think what this means! Inertia -less elec-
tric currents and light rays coupled with
photography and radio as well as audio-
frequency currents, have solved the problem
under the clever directorship of Dr.
de Forest.

Referring to the diagram herewith. w''
see how the speaker's voice is picked up
by the recording mouthpiece, and the inven-
tor cannot disclose details of this device just
yet for patent reasons. but he states that it
embodies a new principle in electro-physics.
and that no nuiving parts are involved in
its construction and actilm. The modulat-
ing device causes the electric current pass-
ing through it to undulate and mold itself.
so to speak. to the voice or sound waves
coming from the speaker's mouth, and the
electric current fluctuations are amplified in
a well-known manner by a five or higher
stage audion amplifier. When these currents
have been increased several thousand fold
ill this manner, they are passed on to a
Live -watt radio frequency vacuum tube oscil-
lator. as shown in the figure. From here
the voice waves in the form of radio -fre-
quency oscillations are impressed upon a
new lamp -like device perfected by the in-
ventor, and called the Photion.

"For patent reasons. details regarding the
Photion cannot be disclosed just yet." said
Dr. de Forest. "hut in general the device
consists of a clear glass tube or bulb filled
with a certain gas, the brilliancy of which
is caused to change in accordance with the
voice fluctuations." While the inventor

found in his earlier experiments that lie
could make very good voice records on the
picture film without a lens, he now inva-
riably uses a lens placed between the Pho-
tion tube and a specially built focussing dia-
phragm. having a slit shaped opening. This
diaphragm slit is placed close to and in
front of the film.

The idea of the voice recording scheme
is eventually to have this apparatus made
very compact, and to have the Photion tube
mounted inside the motion -picture camera.
so that the voice record will lie made on the

DIAPHRAGM

\ MIRROR

HORN

LAMP

LENS

,
SLIT /

FILM

SLIT -

LENS 0-1)
LAMP

4 RECORDING' -
PHOTO -ELECTRIC

,CELL

AMPLIFIER

4 REPRODUCING

FILM

The Hoxie talking movie system is shown in its
general form in the diagram above. A small
mirror mounted on the diaphragm of the record-
ing horn varies a beam of light focused on to it
through a lens; the photographic record of the
voice on the film is interpreted by a photo -elec-
tric cell, amplifier and loud -talkers, as shown in

the lower part of the diagram.
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film simultaneously with the record. It
will be seen from the accompanying illus-
tration, that the voice record occupies only
about one -tenth the space normally occupied
by the picture. The bands or striation.
along the film and representing the voic.
record are continuous, looking at the film
crosswise, and not peaked, as in some other
talking movie records of this nature which
have been made previously. The voice
record and the picture record are staggered
a few inches, so that the former is not sub-
jected to the jerking of the film at the
point where it passes through the intermit-
tent motion mechanism. This was rather a
hard problem to solve satisfactorily, but it
seems to he the best method, and is giving
very excellent results in the experiments now
being conducted by Dr. de Forest, and he
hopes to be able to demonstrate his talking
movie in a jNiew York theatre in a couple
of months. It is interesting to mite that a
potential as high as 5.000 to 7.0110 volts is
applied to the Motion tithe when the viiice
modulated, radio -frequency currents pass
into it.

The reproducing action of the de Forest
talking movie takes place as follows: A
powerful light and reflector together with a
lens, serves to focus a beam of light through
an adjustable slit, upon the positive film in
the projector, which contains the voice rec-
ord, as well as the picture record side by
side. The film is of standard width. and it
passes down through the projector without
any intermittent motion at the point where
the photo -electric cell and light ray device
are situated, as this would interfere with
the smooth reproduction of the voice, and
the succeeding light and dark hands corre-
sponding to the voice waves, cause the ray
of light to he constantly changed in strength
as it falls upon the photo -electric cell, and
the changes in the cell's resistance cause
corresponding fluctuations in the current im-
pressed on the vacuum tube of the five or
higher stage V. 'I'. amplifier shown. The
output circuit from this amplifier is con-
nected to one or more loud -talkers of a
well-known type.

Dr. the Forest's experiments in recording
the voice necessitated several changes in
his laboratory, one of the most interesting
being that he had to cover the walls. ceiling
and fluor with felt, to eliminate all echoes
from the voice. It is most uncanny when
one speaks in this silent room, as the voice
....mid. so dead. When talking movies come
into their own, as they undoubtedly will in
the next few years, the details involved in
photographing the actors and scenes will
be quite different from those of the present
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The Vogt System of talking movie, is shown in part by the photographs above. The photo at left
shows recorder with hot wire element used in place of microphone: center picture shows film with
pictures of singer, and voice record on the extreme left-hand edge of the film; the right -hands

picture shows the projector.

time. For one thing, the megaphone and is
accompanying well-known shouting director
or stage manager, will be no more.
director, in talking movies, will have to em-
ploy the sign language, or else use electric
flashlight signals. Another scheme might
well be to have a drum provided with a
number of signs, such as "stop," "start."
"talk louder," etc., which could be spun
around and stopped electrically whenever the
director pushed the proper buttons. An-
other peculiar problem met with in produc-
ing talking movies is that of proper.y pro-
portioning the strength of the voice for
actors standing at various distances from
the camera. A man standing thirty feet
away in the center will naturally not be
expected to have the same strength of voice
as an actor standing in the immediate fore-
ground; and when we come to close-ups,
good -night! By the natural mathematical
law, a close-up of Mary Pickford with her
eyes about two feet in diameter on the
theatre screen, would call for a voice sound -
leg like Niagara's roar.

V. A. 11:)X1E, RADIO EXPERT. DEVISES
"TALKING MOVIES"

.11 ingeni.:us apparatus for recording
sounds upon a photographic film.
so that the sound may afterward
be reproduced in ordinary tele-
phones. hind speakers, etc., in-
vented by C. A. Hoxie, has been
developed in the General Engi-
neering Laboratory of the Gen-
eral Electric Ciawiany, and
brings immeasurably nearer the
day of the practical talking
movie.

Here is a new American "talking
movie" machine developed by Mr.
Hoxie of the General Electric Com-
pany, of Schenectady, N. Y. This
machine employs a vibrating mirror
mounted on the diaphragm before the
horn, into which the speaker talks. A
beam of light passes through the lens
shown, on to the diaphragm -mirror
element, and thence on to the film

passing before it.

It also means a holm to radio
broadcasting studios. From a
eemmtral studio. say in Ncw York
City, the world's greatest artists
can perform before this machine
which produces the film. Copies
of this film may then be made
and sent to other stations and

reproduced with exactly the same clearness
;:s if the artist were himself present.

It makes possible the talking movie, for
on a film of the normal width, can be the
picture of the voice of the actor, as well as
the photographic record of his action, both
voice and action absolutely synchronized be-
cause they are part of the same film.

C. A. Hoxie is the man credited with the
invew ion of the device which is called the
Patio -Photo -Phone.

The record is made by causing the sound
produce vibrations

ingly minute and very delicate mirror. A
beam of light reflected by this mirror
strikes a photographic film which is kept in
continuous motion. The film when developed
shows a band of white with delicate mark-
ings on the edges which correspond to the
sound which has been reproduced. On ac-
count of the exceedingly small size of the
mirror, its low inertia, etc., it is possible by
this means to produce a sound record which
includes the very delicate "overtones" which
give quality to speech and musical sounds.
This has not been so successfully accom-
plished by any other method of recording
....und waves.

The reproduction of the sound from the
film is accomplished by moving the film in
front of an exceedingly delicate electrical
device which produces an electromotive
f.irce which varies with the amount of
I,ght which falls upon it. In the past at-
tempts have been made to produce these
results by means of selenium cells, but a
seleniutn cell. though it responds to the
changes in the 'amount of light which it
receives. does not respond with sufficient
promptness to produce good results; there
i. a sluggishness in the response which seri-
ously interferes with the quality of sound
whicn is produced.

By an ingenious combination of vacuum
tubes, there has been produced an apparatus
which responds to variations in the light
f thing on it with a speed which is so high
:hat it can only be compared with the
speed of light itself, or with the speed of
propagation of wireless waves in space.
Therefore, when this film is moved continu-
ously in front of such a device, the appara-
tus produces an electric current which corre-
sponds very accurately to the original sound
wave. This electric current may be used to
actuate a telephone or loud speaker. It was
actually used recently to operate the radio
transmitting statical 'GY of the General
Electric Company. The well-known voice

(Continued on pow R98)



Motion Ft.ctuire JahoncgTimph,
YANKEE inventor. Harry N. Butz,
of ('hicago, has applied for a pat-
ent on an extremely clever motion
picture phonograph, intended for
use in the home or elsewhere. The

accompanying illustrations will help to make
clear how Nit-. Butz combines not only mov-
ing pictures and music in one cabinet. but
also luiw he has provided a In -and nets idea
in phonograph records, in that he advocate
the use of a ..igle transparent record made
from celluloid or other suitable material.
which shall contain at once not only a pro-
gressive spiral of miniature pictures on one
surface, but on the opposite surface en-
graved or stamped shall appear the music
record grooves. At first thou!ilit it would
seem that a beam of light passed through
the record, so as to flash the picture on the
screen by means of suitable lenses and
oscillating mirrors as the diagram show..
would project undesirable shadows or bands
on the screen picture, due to the music
grooves on the repird. and through which
the light is to pass before it produces the
picture. In view of the fact that the record
would be fully transparent. the music
grooves would not interfere, however.

As will be seen by studying the illustra-
tions. the inventor has provided a clever
arrangement of the music tone -arm, and a
second moving arm carrying a lens and
powerful light with reflector, so that as the
record plays, the tone arm, thanks to a
second ball and socket joint. it moves inward
as the tone arm and sound box rotate, so
as to permit the light and lens arm to move
inward simultaneously, in order to follow
the spiral string of pictures on the record.
The tone arm is fitted with a knife and
slot joint, so that it can he instantly re-
moved from the center driving shaft in order

to replace the record with a new one. The
lamp arm is also provided with a ball and
socket joint, so that it can he moved out
of the way in order to facilitate the re-
moval and replacement of records.

The glass turntable and celluloid record
are driven through a double shaft drive, so
that the hollow shaft rotating the 'urn
table revolves clockwise 0 2/3 revolutions
per minute. while the inner solid shaft is
geared to drive the sound box and tone arm
around counter -clockwise at 531/3 turns per
minute. Thus the relative speed of the
sound box needle around the record is made
(limy:dent to sixty turns per minute.

As the perspective view of the turn table,
tone arm, mirrors, etc., shows, the beam of
light from the lamp and lens arm which
moves over the top of the record, passes
down through the pictures on the record
and glass turn table as it rotates; thence
through a revolving cut-off shutter, and a
second lens, which moves in synchronism
with the upper lens, this last lens and the
shutter being placed under the turn table.
Following the rays of light on downward,
we tind that they carry the picture linage
down to an oscillating mirror placed at an
angle of 45*, and the picture is then reflected
on a second oscillating mirror, and from
this on to the screen, mounted in the phono-
graph cabinet. where the opening- of the
sound chamber is usually found. This screen
may he of cloth, when the sound from the
tone arm and amplifying chamber can hence
pass through it ; or if the screen is of glasss,
suitable openings for the sound can be ar-
ranged for in some other place.

The purpose of the revolving shutter
driven by suitable gearing from the elec-
tric or spring motor which drives the turn
table and other parts of the apparatus, is

ROTATING ARM --_+

HINGED SHAFT I04 ROTATING
SOUND BOX COUNTER -CLOCKWISE

CENTER SHAFT ROTATES
COUNTER -CLOCKWISE

TUBULAR SHAFT ROTATES CLOCKWISE

rwric.vnar ARM ROTATING REPRODUCER ARMS

BALL Poo SOCKET JOINTJOINT

HINGED .51.9V T roa
POINTING PEPROOKER
TRANSPARENT RECORD

PLATE CLASS TURN -TA
MUSIC OUTLET_

ELECTRIC BULB

NUTTER -..

OSCILLATING LENS
BENEATH RECORD

OSCILLATING MIRROR

SCREEN

to cut off the light in the interval between
two pictures and prevent the border line
in the pictures flashing across the screen
The oscillating motion of the mirrors com-
pensates for the effect usually obtained in
the orthodox movie projector, where an
intermittent motion device stops each pic-
ture for a sixteenth of a second before the
lens. The oscillating motion of the mirrors
is taken care of by suitable gears.

In making the records for this movie
phonograph after the plans formulated by
Mr. Butz, the inventor, several methods
may be used for imprinting the pictures on
the record. The record may, for example,
be coated with a sensitized emulsion, so that
the pictures can he photographed upon it,
and the record then developed and fixed.
The inventor provides another idea whic) is
somewhat simple to carry out, and also
involves the commendable feature of having
the pictures on one record and the voice
record on another disc, two turn tables being
used, one alongside the other. The tone
arm is driven over the first turn table on
the voice record, while the light projector
arm, lens and shutter system, is propelled
across the second turn table containing the
picture record.

The data as given by the inventor for a
12 -inch combination and picture record,
prove interesting. On a 12 -inch record, he
finds that he can place 180 turns of music
grooves; 2.880 individual pictures, each of
the size 9/64 inches by 3/16 inches, or in
other words, twenty turns in the picture
spiral. The size of the picture on the screen
he proposes to he 9 inches by 12 inc;ies,
giving a magnification of sixty-four
diameters. The number of pictures pro-
jected per second is sixteen.

TRANSPARENT RECORD

MUSIC GROOVES POW OVER
TOP OF MORO

STATIONARY ARM

TOP VIEW

SOUND BOP WORMS INWARD me
LIGNI TUBE FOLLOW IT

RECORD

BALL RNA SOCKET JOINT

SOUND BOX

MOVING
LIGHT Aro LENT UNIT

One of the clevereFt motion picture phonographs for the parlor that we have seen in some time. is that here proposed 'by Harry N. Butz, who hasapplied for a patent on it. As will be seen the inventor utilizes transparent records, on one face of which are the pictures running around in spiralformation, and on the upper surface we find the voice record grooves. A traveling electric light arm and lens system operates in synchronism with therevolving tone arm, as the diagrams show, so that as the sound box travels inward on the record, the light arm and lenses also move inward, so that
eventually all of the pictures in the continuous spiral are flashed on the screen in the front of the cabinet.
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A large bold sign printed in foaming letters, appearing on the surface of the water of river or lake, is an awe-inspiring sight, and although at
first such an installation seems impossible, it is a very simple effect, easily produced. Compressed air is the agent and submerged perforated pipes

constitute the letter forming ievices.

Advertising Signs On Water's Surface
WE were motoring along the banks of a

river enjoying the scenery of the sur-
rounding country, when my com-

panion suddenly grasped my arm almost
tearing it away from the steering wheel ex-
claiming, "Look at the river." I glanced in
the direction indicated, and there in the
center of the stream, made in white foam
were the gigantic letters of an advertising
sign. Even as I watched, these letters dis-
appeared. It was the most wonderful spec-
tacle I had ever witnessed. We proceeded
to move away slowly, but before we could
pick up any speed, we again saw the foam
letters, which must have been at least 8 feet
long appearing on the surface of the water.
A steamer passed across the letters, dis-
turbing for the moment their shape, but they
reappeared again, and then disappeared.
We continued our trip, and coming down in
the evening saw the whole water ablaze,
the same sign appearing on the surface.
This time it was made in fiery letters, the
flames burning on the surface of the water.
What surprised us the most was the fact that
although the wind and current at this time
were rather strong, the letters maintained
their position. Being of inquisitive turns of
mind, we decided to investigate. The next

day haviiig procured a boat and rowed to
the spot where these letters were being
formed, we found that although the water
here was relatively clear, we could see
nothing; the foam was lashed up by air
bubbles, but we could not determine the
source of these bubbles. We eventually were
put in touch with the engineer of the scheme
through the advertiser; this is what we
learned.

A large frame made of steel tubing has
mounted upon it and connected to the tubing
gigantic hollow letters, the shels of which
letters are drilled with myriads of minute
holes. This frame has two buoyant members
at either end which tend to make it rise and
float, but it is being retained to its present
position by means of anchoring arrange-
ments. A tiny buoy at this spct actuates a
release for permitting the frame to ascend to
the surface of the water, and thus allow for
the changing of the advertisement. By
means of a relatively short section of flexible
hose and connected to other pipes, the frame
communicates with a compressed air blower
located on the shore, which intermittently
forces air into the letter forming pipes. The
air escaping from the minute holes, produces
letters in water lashing it up to a foam.

These bubbles further serve to raise the sur-
face of the water at that particular point, so
that they may be observed at greater dis-
tances, and in no way is the scenery on either
side of the river interfered with by objection-
able signs, nor is navigation on the river
impaired. For forming the luminous night
signals, acetylene gas evolved by the action
of water upon calcium carbide, is permitted
to bubble through the regular piping system,
and intermittently phosphine is introduced.
Phosphine on coming in contact with the air
and the acetylene gas causes the latter gas
to ignite, burning on the surface of the water.
Even when the stream is moving rather
swiftly, and the wind blowing strongly, the
letters maintain their relative positions.
This device is the invention of Helmut
Junghams and Fritz Glogauer, and promises
to become a very wonderful and unique
advertising feature.

The pipes are painted a dull gray, com-
pletely camouflaging them when at a depth
of more than three feet. The special relation
of the letters as well as their relative size
depends on the width of the river or stream,
the speed at which it flows and the depth to
which the signs must be submerged.

Sees New Flight Era In Huge Oil Engine
A promise of astonishing developments

in cheap transport in air is held out by a
new oil engine for flying machines evolved
secretly after long research by a famous

armament firm in conjunction with the
British Air Ministry. The engine will soon
undergo tests in the air. It is said to be
no heavier than a gasoline airplane engine
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and to burn crude oil, a fuel whose cost
is not more than half that of first grade
airplane gasoline.

The engine is a 6 cylinder 750 H.P. m,,nstcr.



X -Rays and lectric Current
To Kill Cotton Weevil

THE cotton growers of the Southern
States are up in arms, and ready
to spend valuable time and money
in an effort to annihilate the ravages
of the devastating boll weevil, some-

times called cotton weevil, which according
to an estimate made by Dr. L. 0. Howard,
Chief of the Government Bureau of Ento-
mology. caused a crop loss in five years of

through the plants, via streams of dilute salt
water, sprayed over them from a suitable
wagon or tractor, as the other picture
shows Regarding these two methods, Dr.
Hutchison stated:

' It is known that sterility can be induced
in the male and female of the entire animal
kingdom and in all kinds of eggs by the
intelligent and local application of X-rays.

Dr. hfi,'!r Reese Hutchison, famous electrical engineer
formerly with Thomas A. Edison. here proposes two schemes
for annihilating the cotton weevil. The first scheme he pro-
poses is Lim involving the treatment of the cotton plants
with powerful X-rays, as shown above; a second scheme
is to spray the plants with salt water and to pass an elec-
tric current through the spray of water, thence througn the
plants and earth, and back to the battery as the arrows

in the insert diagram clearly show.

more than one billion, six hundred million
dollars. A number of different inventions
have been patented and devised for the
purpose of killing the boll weevil, but so
far there does not seem to he any effectual
method of overcoming this pest. Two
methods of killing the boll weevil recently
suggested by Dr. Miller Reese Hutchison.
formerly chief electrical engineer to Thomas
A. Edison, are illustrated and described
herewith.

Of Dr. Hutchison's suggestions one is
the treatment of the plants with powerful
X-rays by drawing a cart or wagon over
several rows of the plants simultaneously,
this wagon being fitted with X-ray tubes
and the necessary high voltage exciting
apparatus, as shown in one of the pictures:
while the second suggestion here illustrated
involves passing a low voltage electrical
current from a storage battery or dynamo

"The boll,boll, and in fact all parts of the cot-
ton plant, are transparent to X-rays. There-
fore, why could not the eggs laid by the
moth and the weevil hatched from the egg
he made sterile by the application of X-rays
from a battery of tubes mounted on a high -
wheeled vehicle straddling several rows of

plants, and drawn along by a properly con-
structed and equipped vehicle?

"Heavy sheets of lead, properly bent and
placed over the tubes, would shield the
operator, concentrating the X-rays down and
producing sterility in every egg and weevil
on the plants.

"Some genius has discovered that adult
weevils are killed by an electrical current
having a potential of six volts. If such is
the case, it would be a very simple matter
to spray the plants. A little experimenting
would be required to determine how much
electricity should he passed through the
spray. but this is a matter of detail."

If either of these electrical methods were
to be adopted as a regular feature on a
cotton plantation, the spacing of the rows
of plants could be specially arranged to per-
mit the X-ray or electrical tractors or
wagons to he hauled or propelled over the
plants, leaving an extra wide path every five
or six rows for the purpose Further. the

C 1922 by Se!once and In 'gentian

current for propelling the specially built
tractor, equipped with extra large wheels,
could be taken from overhead trolley wires
and poles similar to those used for trolley
cars. On some of the German electrified
farms tractors and other farm machines are
propelled over the fields in this way.

Oyster Changes Its Sex Three Times
Although an oyster's existence is usually

a shut-in one, yet there is one oyster, hailing
from the River Blackwater, near Colchester,
England, who has seen much of life.

He has changed his sex three times in the
past twelve months.

This fact is vouched for by Dr. J. H.
Orton, a well-known scientist of West
Mersea. He found a male oyster in June,
1921, and kept it, even going so far as to
give it the pet name of Oliver, being, of
course, unaware of the curious twist in the
creature's nature.

Young Oliver, according to a letter written
by Dr. Or.on to the British Medical Journal,
was a happy, contented, Pgectionate little

bivalve until July 3. 1922. On that day Dr.
Orton found that Oliver had presented him
with thousands of young oyster children.

Oliver's name was immediately changed to
Olivette, but a fortnight later it was found
that he or she had again joined the male sex.
So that within twelve months Oliver, or
Olivette, accordineas he or she may be to-
day. has had three experiences of sex.

Oliver is now taking a vacation in the
Marine Biological Laboratory at Plymouth,
where numbers of scientific men sit at his
feet, and in order to avoid confusion, he is
now commonly addressed as "Oily."

Dr. Orton thinks that the sex change is
due to changes in the environment and that
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Oily can please himself whether he will be
a male or a female. He hopes to learn a
lot more yet about the oyster.

But 011y sits tight and says nothing.
Wherefore all the investigations and scien-

tific researches by men of worldly fame who
attempt by means of X-rays, diet, freezing,
and other natural and unnatural means to
change the sex. As a matter of fact, a
German scientist has recently produced hun-
dreds of hermaphroditic guinea pigs, but
here is an oyster who actually changes his
or her sex at will, if an oyster may be said
to have a will, or as previously outlined,
when given a nice warm bath becomes male
or female, dependent noon temperatures, etc.
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C 1922 by Science and !mention

Some months ago we published n article on a proposed pipe line for translorting coal from the mining regions in New York. and now we have theproposal of  Canadian expert for piping grain across a great part of Canada, or to h tkolit for  distance of some 1,400 miles The expert in back of-this scheme suggests that a pipe line, through which the grain will be blown at a vetoes( 01 three hundred miles an hour -,Id or built for approxi-mately one -fiftieth the cost of a railroad, and that it could be used to transport wheat, oats, barley, corn, or flax. The territory cu.ered is shown in themap. At various points along the pipe line, grain could be brought in from adjacent territory in the manner illustrated, by motor truck, railroads, etc.

A

Grain Pipe Line 11,40 Miles Long
PIPE line to blow grain 300 miles
an hour for a distance of 1,400 miles
has been proposed in Canada to
carry grain from Winnipeg to Mon-
treal.

Mr. R. Patrick of Galt. who has made a
study of the situation for the past two years,
says that such a pipe line could be built for
about one -fiftieth the cost of a railroad,
and could bes used to transport wheat, oats,
barley, corn or flax.

The pipe line would be heavy concrete
smoothly enameled inside, one foot in diam-
eter, laid three to four feet under ground
over hill and dale, at river crossings on sup -

By RAY I) Y NI EN lr
ports costing less than one -twentieth of a
railroad bridge, right of way costing little
in comparison. and maintenance of way
practically nothittn.

A steady stream of air at the rate of
300 miles per hour would be forced through
the pipe with a possibility of 400 mi'es per
hour being developed.

At 300 miles per hour the grain would
travel five miles per minute or 26.403 feet.
The grain is fed into the pipe at the rate
of one pound to every foot of that rushing
tornado, or say rot over a few grains to
each of the 1.728 cubic inches in that foot.
Wind at 100 miles per hour will carry sand

hundreds of miles over the desert, and the
same hulk of sand is two and a half times
the weight of wheat-the heaviest of grains

What will stop wheat in a 300 mile blast?
It means that the minute you start feeding
in the grain at Winnipeg in a little over
four hours it will start discharging in Mon-
treal 26.400 lbs. of wheat per minute, 26.400
bushels per hour, or 633,600 bushels per day.

It is well known that a pea may be shot
almost clear across the street with a puff
of the breath, while it has air resistance to
overcome the minute it leaves the tube,
whereas ±e grain in this pipe would have
no air resistance to overcome.

Re-ducing Hematite To Magnetite With Methane
During recent experiments on the reduc-

tion of iron ores with fuel gases carried out
at the Pacific Experiment Station of the
Bureau of Mines, Berkeley, California. it
was noticed that at temperatures up to 800°
C. (1472 F / the methane in these gases was
practically inert as compared with hydrogen
or carbon monoxide. A number of experi-.
ments were then carried out with mixtures

of methane and hydrogen over a wide range
of temperatures to find out when the methane
would begin to function actively as a re-
ducing agent. While it reacted slowly at
all temperatures tested, its reaction in the
reduction of hematite to magnetite. Cm first
stage in the reduction of iron, did not be-
come sufficiently rapid to be of industrial
importance until temperatures of over 900° C.
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(1652 F.) were used. A rough approximation
of the velocity constant of this reaction was
made for all the temperatures at which tests
were made in order to obtain some unit fig-
ures of value in designing industrial appara-
tus for carrying out this reaction. The de-
tails of these experiments are contained in
Serial 2332, which can be obtained from the
Bureau cf Mines, Washington, D. C.
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The air liner shown above is a new type of craft recently patented. It combines the lighter and heavier than Air machines. and is so arranged that dam-
age to either the gas bag or the wings will still permit the Vessel to continue on its journey without danger to the occupants thereof. Note par-

ticularly the streamline design of the gas envelope.

Airplane -Dirigible Can't Fall
Airliner Arranged to Combine Advantages of

Both Types of Craft
E we heading toward this type of

aircraft? It would seem from the
numbers of patents which have been
recently taken out on combination
lighter and heavier-than-air ma-

chines, that eventually slow passenger liners,
that is slow in comparison to future speeds,
will be hovering everywhere, not only be-
cause of their comparative comfort and
safety, but also because of their smoothness
of operation, their speed, and their general
defiance of weather conditions.

Orphee Langevin, a British inventor, has
patented the type of aircraft shown in our
accompanying illustration. The description
which follows will be of great interest to
those who look forward to departures from
the heavier-than-air and lighter -than -air
machines. The device resembles a dirigible
having its nacelle equipped as an airplane,
thus obtaining a combined dirigible and air-
plane, having the features and advantages
of each, and avoiding any disadvantage at-
tending the use of either alone.

The fuselage of the airplane is the nacelle
of the dirigible, as is clearly shown in our
illustration. The upper portion of. the di-
rigible itself is substantially semi -circular
in cross-section. and its bottom is flattened
and cambered to provide a plane that co-
operates with the planes of the airplane, to
sustain the aircraft while in flight. Although
the under surface is flat transversely, it is
so curved as to produce convex surfaces at

the front and rear ends, with an intermedi-
ate concave surface. This peculiar curva-
ture gives a general streamline surface to
the gas balloon. Of course, the angle of in-
cidence of the surface must be carefully
regulated. The bottom of the gas bag is
made of thin aluminum, and the entire body
of the plane could be constructed of the
same material. At any rate, cross bracings
and struts throughout the gas bag are pref-
erably made of this material.

The combined nacelle and fuselage ex-
tends for the entire length of the dirigible
envelope, and is equipped at its forward end
with a tractor propeller driven by the usual
engines. In addition to that, amidships we
find other propellers, each driven by indi-
vidual engines. In order to permit this
craft to descend on land, a framework is
arranged at the front and rear end of this
nacelle. A pair of wheels are secured to
the forward end of this landing gear, and
one single wheel is placed at the rear. A
pair of pontoons are mounted beneath the
front and rear wings at their ends to permit
the craft to alight upon or rise from the
water.

A decided advantage in this type of craft
may be noted in the mounting of the anlid-
ship propellers, which Can he swung
through an angle of 90 degrees from their
present or running positions, permitting them
to act as helicopters.

The interior of the nacelle is equipped
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to comfortably carry a relatively large num-
ber of passengers in addition to the crew,
for whose convenience portholes are found
throughout the ship. A companionway, or
promenade, protected by a guard rail on
either side, permits either passengers or crew
to walk from one end of the ship to the
other. In event that any part of the gas
balloon be ruptured, the ship could still
maintain its position in the air and even con-
tinue its journey, as it is so designed that
the planes themselves could lift the entire
weight of the ship, or the dirigible could
lift the plane if the wings were broken.
There is little danger that both plane and
gas balloon would he damaged simultane-
ously, while the ship is in flight.

As is well known, when a gas balloon
reaches the higher air strata, the cold air
causes the gas in the balloon to contract, the
balloon consequently loses its buoyancy. In
order to overcome this objectional feature.
heated gases from the exhaust of the mo-
tors are delivered to the spaces surrounding
the several gas compartments. These pipes
are so distributed that the gases will heat
to an even temperature the entire contents
of the dirigible compartment. The bottom
of this dirigible may be ripped open, so
that should the machine fall because of
insufficient buoyancy and broken wings, it
would still act as a parachute, its descent
being relatively slow. The details of this
ripping arrangement are given in the patent.
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By CLEMENT FEZANDEi

( AUTHOR'S NOTE.-Our most advanced
chemists nowadays. believe that the large
majority of our so-called elements-if not
all of them-are really compounds of sim-
pler entities, and that the time is not far
distant, when we shall be able to change
any element into any other. The fact that the
sun and stars contain very few elementary
substances, seems to show that if we could
obtain sufficient heat, we could decompose
any of our present elements into the primi-
tive particles of which it is composed.)

H1ST, Shrimp! This is the place!
Here's where the old geezer makes
the stuff, and it ought to be an
easy job for us to cart off a whole
load of it. Why, the windows

aren't even fastened!"
As he said the words, Dago Jake. with

a deftness that betokened long experience,
noiselessly pushed up the sash, and a
moment later, the two burglars had entered
the room.

"It can't be real gold then," whispered
the young fellow called Shrimp. "You can
bet your life the window wouldn't be left
open, if this was the real stuff !"

"It's gold all right, Shrimp; I know. be -

No. 112 --The ec3-et of
the Philoso-pherp

Stone
cause 1 got hold of some of it and had it
tested. Old Doc. Hackensaw makes it him-
self, and as he can make it by the cartload.
he doesn't think it worth while to have
it watched. Besides, he thinks that no one.
outside of his own men, knows the secret.
He doesn't know that some of the fellers
have blabbed. But hush! I hear somebody
coming. Let's slip behind these boxes in
the corner!"

The two rogues had scarcely time to
conceal themselves before the door opened,
and Silas Rockett and Doctor Hackensaw
entered the room.

"Yes, Silas." said the doctor, continuing
the conversation he had already begun. "I
have found it! I have found the 'Phil-
osopher's Stone' that the old alchemists
vainly sought-the secret of making gold.
and better yet, the secret of transforming
any element into any other !"

"Whew !" whistled the reporter, "That is
a discovery and no mistake! I i 1 under -

.tang von, you have found means of chang-
ing tht common metals into gold?"

Doctor Hackensaw's lips curled contempt-
uously. "Yes," said he, "but that is only
a minor part of my discovery. Personally I
wouldn't give a snap of the fingers for a
hundred tons of gold. This room we are
in, is chuck -full of gold that I made from
lead, and yet I am going to change it back
into lead again !"

"What !"
"Yes," continued the doctor, purposely

misunderstanding his companion. "An atom
of gold is nothing but an atom of lead with
two helium atoms knocked out of it. Or.
as another man states it, if you expel one
'alpha' particle from lead, you get mercury;
and if you expel a beta particle from mer-
cury you get thallium. Then expel another
alp/ta particle from thallium and you get
gold.

"Well, I have accomplished the change.
This room contains several millions dollars'
worth of gold-but as I said before. I'm
going to change it all back into lead again."

"What in the world are you going to do
that for?" asked Silas, in surprise.

"Simply because this gold would do more
harm than good if I tried to make use of
it." ( (*math:tied on page 899)

0 prr?. by Sebriee and Invention"With the greatest haste. the doctor donned a radium -proof suit, and giving another to Silas, he rushed back to the store -room to see w:iat was thematter. He pushed open the metal door to the radium chamber, and a single glance told him the whole story. The two charred bodies were beyondany earthly help. . "
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By He GERHS)BACC:a

Picture below: side sectional view of ver-
tical bath tub proposed by Mr. Gernsback
as a departure from the time -worn hori-
zontal bath tub, which frequently occupies

a great deal of valuable space.
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Below is illustrated a top view of the ver-
tical bath tub, and the arrangement of the
water pipes and lets in the two folding
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C 1922 by Silence and Invention

The center picture shows Mr. Gernsback's idea of the ideal bath tub de Luxe-it's a vertical affair which requires but a fraction of the space now
occupied by the large sized horizontal tub, and should thus prove a boon to apartment dwellers. Every kind of a bath can be taken in this one tub,
including hot air and shower baths. The invigorating effects of a shower all over the body can be obtained by means of the norizontal shower jets in
the aide walls, or the body may he totally ummi:rsed, or again the bather may spray himself with electrified water jets, simply by turning the proper valve

in the back wall of the vertical tub and manipulating the insulating cords dependent from the ceiling.

FOR centuries we have been accustomed
to the horizontal bath tub. Evi-
dently former designers have thought
it necessary to provide a tub whereby
the bath is taken when the body is in

a horizontal position.
The present idea does away with this, and

has several distinct improvements. Here we
have the vertical bath tub. It is not only a
bath tub, but a shower, mechanical bath,
Turkish bath, hot air bath, and, if wanted,
electrical bath, all combined in one. It is of
particular interest for apartment houses
where space, these days, is at a premium, and
where the present bath tub takes up at least
five or six times the amount of room that the
one we here describe requires.

The new bath tub is to he made of glazed
metal, or enameled the same as the standard
modern bath tub. The construction is to he
such that the device opens up lengthwise, as
shown in our illustration. The bath tub is pro-
vided with the usual hot and cold water fau-
cets. and there is also the usual tweak shower
arrangement, as clearly shown. The problem
of making a bath tub of this kind watertight
is not very difficult. The main front opening
is, of course, to be provided with soft rubber
lining so when the rims come together they
will close hermetically, and by means of an
interior catch; similar to the ones used on ice
boxes, enough pressure is brought upon the
two halves to produce a watertight joint.
Similar means are necessary at the hinges,
which can also be made watertight without
much trouble.

Even should there  be some leakage, as

there is always apt to he, or some splashing,
there is provided a setting for the entire
bath tub so that the surplus water collecting
on the outside from condensation or leakage
is carried off as shown in the illustration.

Now let us see what happens: The future
user of this bath steps into the interior and
closes up the two shells. If he wishes to
take a full bath he turns on the hot and cold
faucets, and lets the water run full force until
it reaches up to his neck. By means of an
overflow, practically the same as used in
present day bath tubs, the water level can rise
only up to a certain point, and will overflow
into the waste line as soon as the height of the
water has reached a certain predetermined
level.

It will be noted that at the bottom is a
motor which has a propeller to swirl the water
around rapidly. By this means a sort of
massaging effect is obtained. The idea is
similar to that of a dishwashing machine,
where plain water with soap powder cleans the
dishes :lutematically. The same thing can
be accomplished in the vertical bath. By
means of soap powders and the rapidly swirl-
ing water it will not be necessary to use any
brush on the body at all, as the cleansing will
be done automatically by the rapidly swirling
water. The electric motor that operates the
propeller, by the way, can be turned on by
means of an insulated cord, the switch being
located at the ceiling. Merely pulling the
cord operates the motor. It can be shut off
by pulling the cord once more. No shock
from defective insulation can thus be ex-
perienced, as it is recognized that unless
such a shock was guarded against a bath of

this kind might become an electrocution
chamber.

After the water has been let out, by means
of the usual waste opening faucet. the needle
shower can he turned on for a few minutes.
Then the water which has drained off entirely
l.y this time, leaves the bath chamber empty.
We now turn on the motor once more, also
operate another switch which turns on
electric heat at the bottom. A bath of hot
air is then circulated around the body, and in
less than a minute the bather steps from the
bath entirely dry. It will be noted that no
bath towel, or, for that matter, no towel
whatsoever, is necessary. If, on the other
hand, the owner wishes to take a Turkish
bath, an attachment can he furnished whereby
a sort of circular collar is placed over the
head, which collar fits around the neck and
fairly tight to the interior sides of the bath.
The electric heat is then turned on, which can
Le regulated to any degree, and the owner can
tell by a portable thermometer what heat he
is obtaining. A twenty -minute stay will give
him as effective a Turkish bath as he desires.
If he wishes, he can then turn on the shower,
which is the usual firishing touch to such
bath.

Electric light should, of course, he pro-
vided from the top, to throw enough light
into the interior so that the bather sees what
he is doing. Other refinements, such as, for
instance, a waterproof container for the soap,
can easily be arranged, as well as a container
for the hand brush: if such are necessary.

The subject of this description is supplied
by a patent specification by the author.
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Runc)gume
yEARS ago an enthusiastic inven-

for laid claim to the fact that
he had been able to produce
terrific heat by simply burning
water and oil. He claimed to

have made his original discovery by
watching fire fighters attempting to
smother flames of a burn-
ing oil well, and noticed
that as the streams of
water were played upon
the oil, the flames instead
of decreasing their fe-

a

gators have tried to do. This device
actually develops gases in the form of
oxygen and hydrogen and sprays these
gases into the furnace with a small
quantity of oil. developing in this man-
lier a most terrific heat, So great is
the temperature attained with the rather
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JI

AIR
COMPRESSOR

WATER
TAN K

rocity, became more violent. He then
assumed that the reason for this in-
creased violence was, that the intense heat
developed by the flames decomposed the
water into its component gases oxygen
and hydrogen, leaving two gases in
proper proportions to assist combustion
rather than destroy it. Accordingly he
set about and developed a device which
was supposed to do this work. but which
did not prove very successful.

A New York inventor, Mr. Joseph W.
Prosser, recognized as an authority in
automotive work, has developed a ma-
chine which will do what other investi-

KEROS:INE.
STARTER.

simplified machinery, that when the
burner was placed in an ordinary water
heater which supplied a garage with
hot water, not only for washing pur-
poses but also for heating, the water
could be brought to the boiling point
within twenty minutes; on actual test
it has even been brought to this tem-
perature in ten minutes, which in com-
parison with coal is nearly one -tenth of
the ordinary required time. Even with a
forced draft, it would take an hour and
a half to heat un the water to the boiling
point on cold winter days, using coal.

That the device is economical cannot

he doubted. Last year when coal was
a great deal cheaper, than it will he
this year, the garage averaged nearly
$9.00 per day for coal cost. It is es-timated that less than $5.00 will easily
cover the heating expenses for this year.

This siphon heating apparatus consists
primarily of a connection to the city
water service pipe or large tank similar
to the reservoir of the home hot water
supply systems, into this, water at or-
dinary pipe pressure, as found in the
city is permitted to flow. When tilt:
level of the water has reached a cer-
tain height indicated on a gauge. pref-
erably a little more than half full, air -
pressure is supplied to the air tank, the
city water supply being cut off. This
air pressure is permitted to enter until
the gauge reads 120 pounds per square

but this arrangement is not ab-
solutely necessary as ordinary pressures

The upper left photo shows Mr. Joseph W. Prosser
dem mstrating his plant, which disintegrates wattr
into its constituent gases oxygen and hydrogen.
and at high pressure directs them toward the
heat_ng coils, siphoning oil simultaneously, pro-
jecting it at the coils. The close-up photograph
above shows the arrangement of the coils in the
fire box of the furnace, and at the left, a dia-
grammatic view of the apparatus as it appears in

the experimental installation is given.

as delivered by city water mains are
absolutely satisfactory. The water then
passes through a pipe to a coil of cop-
per tubing wound in spiral formation
starting to flow in at the top of the
coil, and circling until it reaches the
hot-.om. Here the copper coil is coupled
to a steel coil which finds its location
wit tin the copper convolutions. This
latter coil spirals up and down several
times. and then a coupling to the same
passes out to a siphon sprayer which
seems to resemble the barrel of a minia-
ture piece of heavy artillery. The noz-
zle of this is directed toward the copper
and steel coil. From the other side of
this barrel another pipe leads to a tank
of light fuel oil or, for that matter, kero-
sene may be employed. The coils of
tubing rest upon an asbestos sheet be-
neath which is a metal plate.

The action of the device is very simple.
Having ascertained that water under
pressure is in the pipe. and that there
is plenty of oil, Mr. Prosser demon-
strated to the writer how quickly the
steam could be gotten up. He simply
squirted a small amount of kerosene
upon the asbestos sheeting, and set a

(Continued on page 896)
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Stereopticon motion
pictures actually
seem to leave the
screen as shown at
the right. Synchron-
ous motors drive a
shutter in front of
two projectors and
also those held by
the individualsview.
ing the picture.
Vision of the right
eye is cut off simul-
taneously with rays
from the correspond-
ing projector. Two
films and two Pro- r

lectors are used.

The apparatus shown at the right in
which only one film is employed as in
the use of the machine immediately
above, is also claimed to produce re-
markable results. The sta-eoseopie ef-
fect is produced by projectiog the image
upon an opaque screen which reflects the
rays of light to a curved mirror, result-
ing in the formation of a s irtual image
at a variable distance behind the mirror.

01922 BY SCIENCE AND INVENTION

To the left the two pintos show the
method of Wisp stereopticon motion
pictures on two individual films, the
front and back views of the camera
being displayed. One film is tinted
red, the other blue. and both are
projected simultantoudy and viewed
through spectacles sorreAssndingly

!ollred.

VISION THROUGH RIGHT EYE CUT OFF
SIMULTANEOUSLY WITH RAYS FROM
MACHINE ON RIGHT

-4a

LE FT EYE RESPONSIVE TO LEFT
PROJECTED IMAGE

SUPPLEMENTARY SHUTTER
CASTING RIGHT EYE IMAGE
Jr"'

- 441. - SUPPLEMENTARY SHUTTER
CASTING LEFT EYE IMAGE

SHUTTER ATTACHED TO EACH
SEAT. SUPPORTED BY FLEXIBLE
GOOSENECK SHAFT, DRIVEN
SYNCHRONOUSLY IN STEP
WITH SPECIAL SHUTTER ON
PROJECTOR

A peculiarly constructed glass prism
which splits the image from one film
into two distinct images and projects
them in rapid sequence is the basis of
the third system illustrated at left.

which Is advocated by a stereoscopic
motion picture expert.
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DCRING the past few years rapid

strides have been made in the de-
velopment of stereoscopic moving
pictures, so that to -day there are at
least two well known concerns pri-

vately exhibiting stereoscopic motion pic-
tures, and perhaps the forthcoming year will
see a score or more of others. The motion
picture field seems to run in eras. First
talking motion pictures, then color photog-
raphy, and during the past year and a half
talking pictures have been attracting a great
deal of attention again in their sudden re-
vival, and now the stereoscopic pictures hold
the center of the stage.

Ever since 1895, when the first American
patent application for a stereoscopic motion
picture was made, a considerable number
of patents have been granted to both Amer-
ican and foreign inventors for processes in-
tended to produce true stereoscopic effects.
Some of these required the use of goggles
to be worn by each individual of the audi-
ence, others depended upon double screens.
still others on combinations of motion pic-
tures and still photographs, or the projec-
tion of motion pictures from in back of and
its front of the screen. The newer advances
in this field differ considerably from the
above.

One of the finest motion pictures demon-
strating 'true stereoscopic effect, which does
not necessitate the use of lenses for viewing
the object, is a machine invented by Lorenz
Hammond called the Teferiew. Although
the patent has been applied for less than
two years ago, the machine is already very
popular. When pictures are taken for use
in this device, a camera having two lenses
separated from each other by a distance of
2% inches, the normal distance between the
eyes, photographs the scenes from two dif-
ferent points of view on two separate and
individual films. Both cameras are coupled
together, consequently they are driven in
perfect unison. Both films are then de-
veloped, titled, cut and edited in the usual
manner, care being taken to see that titling
occurs at precisely the same corresponding
place in both films. If either one of these
pictures are exhibited in a motion picture
theatre, they appear to be ordinary flat mo-
tion pictures. For the stereoscopic effects.
a film is placed into each of two motion pic-
ture projectors separated from each other
by a distance of about 21/2 to 3 feet, the
exact distance does not matter, it depending
entirely upon the available space found in
the ordinary motion picture operator's
room. Both these films being watched, arc
projected upon the screen at the same time.
are thrown one upon the other in such a
manner that the images on the flat screen
appear to be approximately 1 foot apart.
at the edges but overlapping in the center
as our illustrations clearly show. The pic-
ture seems to be blurred completely, but
when the same is viewed through a small
attachment mounted on a flexible arm on the
side of each chair perspective pictures are
seen. Objects appear to be three or four
feet from the observer and right over the
heads of the audience in front of him.

In addition to two ordinary motion picture
machines driven from the same shaft and
motor so that they run synchronously, the
picture, interrupted by the ordinary shutter
before being thrown upon the screen, is fur-
ther interrupted by a large shutter having
three apertures. This revolves at such a
speed that each frame of motion picture film
is thrown upon the screen three distinct
times with the projector at the right and
also three times with the projector at the
left, making in all six distinct pictures

By JOSEPH KRAV..75

which are projected in the short space of
time usually occupied by but one frame. A
synchronous electric motor drives this sec-
ondary shutter. Synchronous motors of the
three-phase type likewise drive a small
aluminum plate which spins before the eye
of each observer. This plate is also shaped
like a motion picture shutter, and because
of the fact that it operates on the three-
phase circuit, having a permanent iron arma-
ture connected to the shutter, it rotates
exactly in step with the shutter on the
projecting machine. Thus first one eye of

Febir u.ary IFeauire
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zand ffnvention
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able Photos. By Charles Frederick
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Wells. Don't miss this story by ,are
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The Leis/man System of Telegraph-
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By D. 11'. lsakson.

Oscillatory POW?' and the Tickles.c
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the observer is covered, at the same time the
picture from the corresponding projector is
interrupted; then immediately thereafter the
other eye is covered and the picture from
that machine is interrupted by its respective
shutter and so these interruptions continue
rapidly, first permitting the picture to be
viewed with one eye, then with the other,
giving in this manner the true stereoscopic
effect outlined. The longest period of time
through which either eye can see the pic-
ture on the screen without interruption, is
1/196th part of a second, but because of the
retention of vision of the eye, two steady
impressions in both eyes are obtained, and
because these pictures are slightly different
in respect to their relative positions on the
screen. the aspect of solidity is obtained.
The screen itself vanishes while the charac-
ters and the foreground seems to move for-
ward through ;he air to within grasping dis-
tance. In addition to the shutter on both
the projector and the disc through which
the observer looks at the screen, there are
no changes made in the apparatus used for
projecting pictures ordinarily. Two projec-
tors are operated simultaneously and corre-
sponding films are employed. Alternating

current is used to actuate the shutters be -
causes motors can he synchronized with
greater certainty and more easily by this
means. A strange effect was demonstrated
to the writer while visiting the theatre.
when two pictures were thrown upon the
screen at the same time. By closing one
eye one of the pictures could be seen, and
by closing the other the other picture was
seen.

The motors in each hand instrument are
of the six -volt type, consequently there is
practically no danger of electric shock, and
little fire hazard.

H. K. Farrel. of Los Angeles, has at-
tempted to solve the stereoscopic motion -
picture problem in a different way, accord-
ing to Hogg & Ford. In a review recently
held in Los Angeles under the auspices of
the Perfect Pictures Corporation, each
patron as he entered the theatre, was pro-
vided with a small pair of spectacles made
of paper, with red and blue celluloid sheets
as lenses. On entering the theatre and look-
ing at the picture projected upon the screen
with the naked eye it was practically impos-
sible to understand the strange figures in a
bewildering mixture of blue, red and gray.
When the spectacles were put on, however,
a stereoscopic effect was obtained.

This was due to the fact that the films
projected by the camera through the red-
dish tinted celluloid film strips, are not vis-
ible through the red lens, and the blue films
are invisible through the blue lens of the
goggles; therefore the impressions showing
no color of two images on the brain, resem-
bling very much the ordinary motion pic-
ture film in black and white, render the
characters visible and produce the relief
effect as though viewed through the stereo-
scope. In our photographs we show the
methods of taking the film by means of a
compound camera, two pictures being taken
at the same time. Incidentally, on projec-
tion, both pictures are thrown upon the
screen, one previously tinted red and the
other blue during the developing process.

Another ingenious method of producing
stereoscopic photographic films and project-
ing them upon a screen is the one invented
by Mr. Leon Forrest Douglass, of Cali-
f orn:a.

An ordinary photographic motion -picture
camera provided with its usual shutter and
stop motion mechanism, is fitted with an
additional shutter and a prism of peculiar
construction, as shown in our illustration.
This prism is so arranged that the image
of the object is first caused to pass straight
through the prism with but slight refrac-
tion. Two and five -eighths inches away from
the center of this prism is the center of the
second prism, and as both shutters (the one
on the camera and the additional one in
front of the prismatic attachment), revolve,
a second image is photographed, which
passes through the prism just mentioned and
is reflected and refracted. again passing
through the lens and acting on the photo-
sensitive salts of the film. It will thus be
seen that frame No. 1 is taken straight
ahead of the camera. Frame No. 2 is pho-
tographed as though the camera were shifted
in its position two and five -eighths inches
to one side of its original location when the
first frame was taken. Frame No. 3 has
registered upon it a scene corresponding in
position (with reference to the point at
which it was taken) with frame No. 1, and
so on. The series is repeated along the
entire length of the photographic film, which
un projection causes the images to affect
the retina of the eye as though the picture

(Continued on page 918)
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C) 1922 by Science and Invention
There are several ways in which this unusual loud -talker in the form of a"talking newspaper," may be presented-it may be used to form a part of amagic entertainment, as shown in the left-hand picture, or it may take the place of the usual electro-magnetic loud -talker, as shown in the right-hand
photograph of Mr. Fitch, and the apparatus he actually used in demonstrating this scientific novelty. One of the most interesting things which Mr. Fitch
tells us about is how he discovered a way to procure high potential direct currents from a low voltage A. C. circuit, by means of a bank of condensers
and a few electrolytic rectifier tubes, without a transformer. A diagram and full description accompany this story of the talking newspaper, as presented

herewith.

THERE are many people who have
heard of newspaper talk and know
just what it is. but how many have
actually heard a newspaper talk?
How many have seen a newspaper

lying on the table. or hanging on the wall,
and talking as loud and distinctly as an
ordinary person would in ceinversation?
How many have actually touched the news-
paper while it was talking and felt the
complex vibrations of the human voice all
over the paper? This is not so fantastic
as it may seem. In fact anyone who has
a well-equipped radio receiving station can
make a newspaper talk. He can startle a
large audience by hanging an ordinary news-
paper on the wall and let it read it. own
news. It is not necessary that the experi-
ment he performed with a newspaper: pic-
tures, books, or even this magazine can be
made to talk. Radio concerts can by re-
produced with exceptional clearness and
without the mechanical sounds inherent in
most loud speakers.

Very little equipment is required in addi-
thin to a one or two stage audio frequency
amplifier, which is part of most radio re-
ceiving sets. For reproducing radio con-
certs, a one, two, or possibly three stage
amplifier will be necessary, depending of
course upon the strength of the incoming
waves. For reproducing the human voice.
that is, of some person concealed in another
room and talking into a telephone micro-
phone, a one stage amplifier is sufficient.
In addition to the amplifier. an iron core
reactance, or modulation choke, such as are

used in the plate circuit of low power radio-
phone transmitting sets will he required.
The i unction of this will he taken up later.

The next and most important item on the
list is a source of plate voltage of from 200
bi 400 volts direct potential. This voltage
is absolutely essential to successfully per-
form the experiment. Very few radio fans
have this voltage. and do not wish to invest
in a barrel of B batteries. However, it can
be easily obtained from the 110 -volts house -
lighting circuit as shown in the diagram,
Figure 1. Five two-microfarad paper con-
densers are required. and an electrolytic rec-
tifier made up of four test tubes, about 1

inch by 6 inches, filled with a saturated solu-
tion of borax. or baking soda, in water.
The positive electrodes consist of strips of
aluminum. and the negative electrodes of
either tin, iron, or lead. Ordinary stove
pipe iron gives excellent results. A thin
layer of oil will keep the electrolyte from
evaporating. The "talking condenser" phe-
nomenon was found years ago and has been
put to no practical application. However.
the characteristics of the vacuum tube are
such that when used ill connection with the
talking condenser there are possibilities of
developing a very efficient loud speaker.

Figure 2 shows the connections used to
make the newspaper talk, The experiment
is performed by having someone concealed
in another room read a similar paper into
the telephone transmitter or microphone.
This causes a fluctuation of the current
through the primary of the modulation
transformer, corresponding to the sound
vibrations impinging on the microphone dia-

phragm. The modulation transformer may
be a standard transformer. such as are used
in radiophone transmitting sets, or it may
be all ordinary telephone induction coil.
The purpose of this transformer is to step
up the voltage of the speech currents in
the microphone circuit and impress them on
the grid of the vacuum tube. For repro-
ducing radio concerts this transformer may
be an ordinary amplifying transformer. A
telephone plug connected on the primary
winding will enable you to plug in on either
detector, one, or two stages of amplification.
The "C" battery is important. It should be
ariable in I1/2 -volt steps from fi to 22/2
volts. This battery operates the tube on the
straight portion of the characteristic curve
and prevents distortion.

The iron core choke coil is connected in
the plate circuit as shown. This tends to
keep the current ill the plate circuit. but as
the impedance of the vacuum tube varies in
accordance with the voltage fluctuations im-
pressed on the grid, the current through the
tube will not remain constant. This causes
the voltage on the plate to rise and fall in
proportion to the voltage fluctuations im-
pressed on the grid, but many times greater.
The talking newspaper, or rather talking
condenser, is connected directly across the
plate and filament and is therefore charged
by this fluctuating voltage. Since two metal
plates have a tendency to attract each other
when charged in the opposite sense, the two
tinfoil sheets will attract each other, the
amount of attraction depending upon the

(Continued on page892)
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SteefAliA Vineez LEN
WI I EN .\ oil first glance at the head-
line it sounds like another perpetual
notion pipe dream, doesn't it?
Or about the same logic as that
involved in the immortal fable of

the man who lifted himself by his own
hoot straps. However. when we make a
closer investigation of this new self-con-
tained water lifting machine which requires
no pumps, engines, or waid-mills, to make
it work, and which is known as the
hydrautomat, we find that it is based on the
logic of basic mechanical laws after all, for
only part of the stream of water is lifted.
In other words. this apparatus. devised by
an American, Thomas G. Allen. graduate
of Washington University, St. Louis. and
now a British subject. converts the kinetic
energy of a large quantity of water flowing
at a low head, into that of a smaller quan-
tity of water at a high !wad. and part of
the water is discharged hack into the stream
again (luring the pumping cycle.

Mr. Allen's invention has been hailed as
one of the greatest advances in many years
in the realm of hydrostatics, and has been
highly praised by no less a scientist than
Sir Oliver Lodge himself. The illustrations
herewith show several possible applications
of Mr. Allen's invention. The first one
shown is for house and outbuilding water
supply on a farm or el wwhere. The
hydrautoimat is placed near a brook or
stream. and connected with water impitinde I
by a dam or with som. supply. s !hat a

NEW iVMEN-ESS
WATER LIFTER
(NYORAUTOMAT)

OPEN TANK C.
ceristo TANK

Alitable working head is made available.
The water from the bottom of the device
then discharges periodically into a tail -race
which leads into the stream below the dam.
all of which will be undersbi,id be follow-
ing the detailed description of the device
and its action given below, and illustrat,d
in detail in the fourth figure.

This method of raising water will no
doubt find many applications in arid parts
of the country, for irrigation purposes, as
shown in Fig. 2, and among many of its
other possibilities we find that of utilizing
the power of the tides as they rise and
fall. One of the illustrations given here-
with shows the hydrautomat, or rather a
battery of them, arranged to utilize the
power of tides. or ocean waves. employed
in connection with a large storage reservoir
equipped with suitable outlet pipes and low
pressure water turbines. along the same lines

the tidal power schemes now being tried
.itit and advocated in Europe.

Broadly. the apparatus devised by Mr.
Allen converts the contained energy of a
large quantity of water at a low head into
that of a smaller quantity of water at a
high head, compelling a stream to hoist up
part of itself over the laud at higher levels
for agricultural or other purposes. It may
also be arranged to operate on pressure
from a muddy river in order to lift the
clear flow of all adjacent clean stream.
Suppose that is a river there is an available
fall boween an upper level. which may be
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callet; the head -race, and a lower level, or
tail -race. Half way between them is con-
structed an °pending chamber which is
supplied by an intake pipe from the head -
race. while from it goes a discharge pipe
to the tail -race. Above it. and to the re-
quired height, is constructed a series of
tanks, closed and open alternately, which
may either be placed one directly above
the other or arranged like steps up a hill-
side. These are inter -connected by pipes.
Each closed tank is also coupled to the op,r-
ating chamber by an air -conducting pqw,
and their combined capacity is equal to that
of the operating c:tamber. Operation is
confined to two strokes-pressure and then
suction. The pressure is created by the
weight of the water column flowing into
the operating chamber from the head -race.
Its effect is to compress the air in this cham-
ber and force it out along the air -conducting
pipe, from tvbich it enters the overhead
closed tanks. The water in these tanks,
which has been lifted by the preceding stroke.
is thereby forced out and pushed up into
the next tanks. which are open ones. Thu:.
at the end of this pressure stroke the oper-
ating chamber and open tanks arc full of
water, but the closed tanks are full of air.

During the suction stroke the contents
of the operating chamber are discharged
downwards into the tail -race, the inlet from
the head -race being at the same time closed
automulically. Vacuum is thus produced in

( (Mid hilted nu r51111. 892 )
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The picture; abcve show the latest invention for raising wr.er by utiliz.ti t'e energy In a stream or other body of water, without the of turbin2,
water wheels. etc. Figs. 1. 2 and 3. show various pract;-al applications of the "Hydrautomat." as it is caned. while the sectional drawing of the
apparatus actually installed. and working at the present time in England. is given in Fig. 4 at right. As will be seen, it is not a perpetual motioa
ecneme. and part of the water from the stream or supply i.: wasted in causing the apparatus to lift a certain part of the water which flows into the
operating chamber. The operating chamber is also located a fair distance below the level of the water supOy, as the diagram shows, to obtain the
"working head." The accompanying article explains fully just how this device works, and while it is novel and ingenious in the extreme, the careful

reader will see that it is not a perpetual motion idea as might be imagined at first, but simply a clever adaptation of the laws of nature.
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F.Ellectrokc TAgha-Rope WellhAng
"SHOCKING" is the explanation one

would make after having viewed the new
electrical tight -rope walking act in the

public theaters, designed by Edna IL Acker.
The act itself isnot shocking,
but its effect on the perform-
er probably is. \\'e see the
curtain rise ---a tight -rope is
stretched between two tow-
ers. The girl, dressed in
gaudy, abbreviated cos-
tume, ascends one of the
ladders leading to the top
of a tower. There is, of
course, nothing unusual in
this. Nearly every tight-
rope walker does the same.
Stopping for a moment on
the pedeAal, she commences
her gyrations. Fancy steps
and tricks upon the tight-
rope win more than the
usual applause, because the
young lady is exceptionally
well gifted, or, rather, well
trained in her art. Finally
the band strikes up :t snappy
jazz piece. The lights on
the stage are gradually dim-
med until they are extin-
guished entirely, while a
spotlight illuminates the
performer. Suddenly a long
flash is seen to dart out from
beneath her foot; another
appears almost immediately
thereafter. She is dancing
on a veritable live wire.
The sparks of different in-
tensities continue to flash
out from beneath her feet
every time she takes a step,
and when she slides upon
the wire, or gracefully slips
into a different position, the
flames become very vivid.
When she tries to (10a hand-
stand or swing upon the
wire, sparks dart out from
lieneath her hands. This is
caused by the performer
wearing gloves having metal
short -en cuiting strips. She
finally reaches the pedestal
as the band is closing its
piece. Here livid tongued
flames arise. The perform-
er disappears from view
seemingly in their midst.
A 'wonderful finale to any
tight -rope walking act and
something very unusual is
this. The applause indicates
that the audience has been
very well pleased with the
perform:up.e.

A question as to how the apparatus is built
brings forth several interesting features in
tight -rope design. The steel cable upon which
the performer walks has been covered with a
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The Latest Novelty in Tight -Rope Walking for Stage Performers Is That Shown Above,
Where the Rope is a Composite Affair, Comprising Two Oppositely Charged Bare Electric
Conductors, Which Are Short -Circuited by Metal Bars on the Performer's Shoes, as the
Vations Steps Are Taken Along the Rope. The Waving Flame Effect Is Produced in the

Manner Indicated, With Fans, Silk Ribbon, and Colored Lights.

Competition ©f Enditsin Micak

o

AFEATURE that renders it almost im-
perative for the American mica pro-
ducer to develop more efficient meth-

ods 14 the competition with cheap Indian
labor according to Oliver Bowles. min-
eral technologist of the Bureau of
Mines. Labor costs in India are ex-
ceedingly low. and it is difficult, therefore,
for Americans with their higher standards
of living, and consequently higher wages, to
compete successfully with the Indian product.
Mining methods in India are very crude and
laborious, and it is only by taking advantage
of superior methods that America can hope
to succeed. So long as mica mining in the

layer of insulating tape. Upon this two bare
iron wires are wound in a spiral the full length
of the wire; and between the spirals
asbestos cord is pktced to hold these bare

wire turns apart. The en-
tire tight rope is then cov-
ered with a rubber coating
which has been scraped off
along the outer surface of
the spiral iron wire. This
tight rope is suspended from
t wo pedestals or stands, also
of unique construction; they
are made of iron girders, an
angle iron for each side,
held in position by cross
iron braces. They are easily
knocked down, thus making
transportation very simple.
Compoboard panels are
placed around the pedestals,
so as to conceal the rough
iron structure. Within one
of the pedestals is an elec-
tric fan and a spotlight
provided with moving color
filters, and attached to a
mesh screen work in the
top of this pedestal are thin,
sheer ribbons. The two
wire spirals twisted around
the tight rope are connect-
ed to spark coils or trans-
formers, which in turn are
in series with a rheostat
and the power supply. The
shoes which the performer
wears are fitted xvith metal
strips, so that. as she walks
along the wires, she short-
circuits two or more ad-
jacent turns of the spirals,
which are charged by means
of the spark coils. It is
evident that as the perform-
er raises her foot, a gap is
produced between the wires
and the metallic foot pads
across which a spark flies.
The intensit y of the sparks is
regulated by means of the
rheostat. In the finale the
fan is turned on and the
ribbons ascend upward.
The cob xe.1 lights projected
upon them from below give
these ribbons the appear-
ance of being livid flames
into which the performer
seemingly enters, but in
reality behind which she
descends, because she walks
to the stage floor by means
of the ladder back of the
pedestal.

Mellen ItkuTned ItkecoTas LegibRe

United States follows similar though loss
striking crudities than in India. there is

little hope of establishing a flourishing
mica industry. Wages being the chief Cost
feature, it is important to modify mining
methods so that more mechanical equipment
may be employed, for the production per
man per day may thereby be greatly in-
creased. The continuance of the industry
may depend to a considerable extent on the
development of deposits in a more system-
atic manner through the activities of large
(.rganizations having competent engineers
Alai not only understand the mining but
who understand mica.

RAYMOND DAVIS. chief of the pho-
tographic laboratory of the Bureau of
Standards, has perfected a method of

deciphering burned records which ordinary
chemical means have heretofore failed to
make legible.

The .chemist of the Bureau of Standards
effected his purpose for the restoration of
burned records in this way:

He laid the charred sheets between two
photographic plates with the emulsion side
next the paper. After two weeks of contact
the developed plates gave a plainly readable
record. Where there was contact between
the charred paper and the plate the latter
was affected, but where the ink had been the
chemicals of the plate were unchanged.
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Several Very Interesting Exj,eriments in Taking Photcgraphs With Polarized Light Are Here Popularly Described and Illustrated by Prof. Pyle. The Black Polarizing
Mirror and Method of Attaching It to a Camera Are Shown in Figs. 2 and S. Note the Remarkable Cloud Effect Due to Polarization in Fig. 1, the Reflection in the
Water Being Much Clearer Than the Actual Sky Photo Notice the Greater Contrast of the Sky and Clouds in Fig. 4, With Respect to Fig. 6, the Former Being Taken
With the Polarizing Mirror. Figs. 6 and 7 Show Two Experimental Pictures Taken With the Black Mirror and Camera to Show the Difference Obtained by Facing

the Camera in Certain Directions

tPhotoaWith Poliarized. TLykoifh

pHOTOGRAPHS of sky reflections in
still water frequently show very fine
cloud effects as viewed in the water,
compared with the cloud effects as
seen directly in the sky. For example,

in the accompanying photograph of Mirror

Pleof. LIINDLEY PYLE
Lake in the Yosemite Valley, Fig. I , the detail
of cloud against sky as seen in the image cast
by the water surface is most striking, whereas
most of this detail is lost in the direct photo-
graph of the sky as seen in the upper half of
the picture.

Now it is well known that the light of the
sky is clue primarily to the scattering of sun-
light by the molecules of the air, and the
blue color predominates simply because the
light of short wave length is scattered more

(Continued on page 928)

Daylin MovAn1 INictuge5
By MAURIICE E. PELGRIIMS

AT LAST a practical solution to
the problem of daylight projec-
tion of moving pictures has been
found and the trials, which were
recently held, clearly proved the

claims of the inventor to be justified.
We shall thus be able to enjoy our
"movies" next summer, comfortably seated
in the open, with fresh air constantly

(I)
tiso

about us, away from the crowded, hot and
badly ventilated halls of the present. The
inventor, Mr. Ernest Bertron, a French citi-
zen residing in Brussels. Belgium. con-
structed the arrangement illustrated in the
accompanying photographs, which permits
the spectators seated in the garden, in full
daylight, even with the sunshine flooding the
seats, to clearly see and follow the animated

IE

PLAN VIEW OF DAY _I Ulf
"MOVIE" PROJECTOR

pictures on the screen, just as clearly and
easily as these same spectators would if
seated inside a darkened theater.

The first open air movie theater was con-
structed in the gardens of the Kursaal of
Vilvorde, Brussels. and as may be judged
from the photos, the pictures were plainly
visible. This is due to the fact that the

(Continued on Page 920)

PIC iLIRE
SCREEN

SEMI -DARK
CHAMBER

The Latest in Motion Pictures Is the French Daylight "Movie" Theatre Here Shown, the Seats All Being Outdoors, and Providing Just the Thing
Season. The Pictures Are Projected on a Screen Midway Along:a Darkened Chamber, as the Diagram Shows.
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Photos A, B, C and D Above
Show Successive Views of
the Western Cloud of the
Austin Tornado,Described in
Detail in the Accompanying
Story. These Are Probably
the Most Remarkable Pho-
tos Ever Taken of a Tornado.

s's

Picture Below Shows Wreck-
age Left in the Path of the
Austin Tornado; the Rail-
road Water Tower at Penn
Field Was Destroyed by the
Eastern Cloud and Large

Trees Were Torn.

IteumAcRA:ble Toaonndo OkacAo
THE liv, aecotnpanying pictures show

successive stages of the Austin.
Texas. tornado of May 4th. 1922.
and the following vivid description
is taken from a report by Mr. Fred

Morris, co-operative U. S. Weather Bureau
observer, at the University of Texas. The
four photos show progressive stages of the
western cloud wind spout, while the fifth
photo shows the damage to the water tower
at Penn Field destroyed by the wind spout
of the eastern cloud. Large buildings were
wrecked by this tornado and houses were
lilted up bodily and smashed in much the
same fashion as the destruction here pictured
of the water tower. We learn from Mr.
Morris :

At about 3.15 p. m., what appeared to be
cumulus clouds at a very high altitude and
moving rapidly were observed coming in
from the southwest. Below these and com-
ing in from a point somewhat east of south
could be seen ragged patches of dark cloud.
The scud floating rather low and at a high

velocity was coming in from all directions
south of a line drawn east and west through
the university. These clouds formed rapidly
into a huge ugly looking mass with a very
km. densely black base and high pink sum-
mit. This new cloud was building up at a
pint somewhat east of the original cloud
and about half way between it and the town.
The development of this second cloud was
very rapid : also, it seemed to be moving
::outhward as it developed. At about 3.45
p. In. the first sharp peal of thunder was
heard. Up to this time the sky below the
bases of these cl. ills had remained prac-
tically clear, but now began to show dark
streaks. indicating that precipitation had
begun.

By 3.50 p. m. a definite movement south-
ward of both clouds was in progress. The
eastern portion of the original cloud had
become obscured by the second cloud, and
lightning was more frequent. It had grown
dark enough to make artificial lighting neces-
-ary in the buildings.
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As the second cloud moved southward
there was a visible lowering of the central
portion of its base. There was a violent
churning action about this protuberance. and
the whole base of the cloud seemed badly
agitated. No true tornado funnel had as
yet developed in connection with this cloud.
but the projection was lowering and the agi-
tation becoming more violent as it moved
southward.

The destructive winds from this cloud
were first felt at the State Cemetery, where
s!.me branches were torn from trees. At
this time it had the appearance of being
only a fierce whirlwind.

From this point on the funnel -shaped
cloud could he clearly seen. Viewed from
the high downtown buildings it had the ap-
pearance of being a whirling, churning mass
of clouds. Observers could clearly see the
materials of the structures thrown high into
the air as building after building* was struck.

(Continued on page 914)
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M GETTING
\f-1 UNDER WAY -----

OBOTH PLANES
IN FLIGHT -molgo=-

DISENGAGING
TRIGGER

X

OPILOT PLANE
LEAVING WATER

PROPELLER -LESS
TRAILER PLANE

PILOT

TOWING PLANE

cliff:OP

A TRIPLE HYDROPLANE TRAIN

IN EVENT OF ENGINE TROUBLE'
TRAILER PLANES CUT LOOSE
AND VOLPLANE DOWN; REGULAR
LANDING ACCOMPLISHED IN

SAME WAY

Airplane Trains. Made up of a High Powered Land or Seaplane Hauling One or More Engineless Trailer Planes Behind It, Promise to Beco.ne a
Familiar Sight. Especially in View of the Experiments of Mr. Glenn H. Curtiss. Whose Seaplane Glider Was Recently Towed With a Regular Seaplane
Until Both Were Adrift From the Water. The Glider Was Then Cut Loose, and Its Pilot Was Able to Fly Some Distance and Volplane Safely to the
Surface of the Watet. Figs. I, 2, and 3 Show Seaplane Getting Urder Way With Trailer, Then Leaving the Water, and Finally Adrift From the vVater

With Its Trailer.

ATe AnTplizne Tranlegos
THIS i- not the first time that air-

plane trailers have been suggested.
but it was only recently that any
confidence in the idea could be enter-
tained by practical minds. when \1r.

I ilenn H. Curtiss. pioneer in American
aeronautics. made a trial flight in his new
s:!aplane glider. This glider weighing but
140 pounds. and \VIII) a Nving spread of
28 feet, was towed by a high si)ved motor
hunt at about 30 miles per hour. The
glider rose in the air and was handled very
nicely indeed by Mr. Curtiss in the seat.
The sail -plane reached a height of 15 to
20 feet at times. and the experts present
were impressed with the perfect control
under which the pilot had the glider. which
led those present to think that one or more
trailer planes could be pulled through the
air by a high powered air or seaplane.

The accompanying drawing shows several
stages of the experimental seaplane glider
flight as carried out by Mr. Curtiss. These
same stages would apply to a seaplane

trailing .mother plane without au engine
behind it. only in Mr. Curtiss' case the
motor beat pulled his engintless plane
instead. When the seaplane left the water.
the trailer plane would follow in good order,
so far as can be seen, and in landing the
cable connecting the engined plane to the
trailer could be disconnected bt means of
a quick release lever on either plane. The
trailer plane or planes could then be
maneuvered so as to volplane down at a
safe angle by the pilot or pilots. It will be
seen, of course, that seaplanes or those
flying over and landing on water, are much
better adapted. perhaps, to these require-
ments than are land planes. It is interesting
to note at this point, that the tnodern
seaplanes are so well balanced and designed
that at an altitude of 1.000 feet or more.
the engine can he shut off and even the
c. fit roil tapes jammed. but they may be
volplaned down at a safe angle and landed
safely on the water.

Mr. Curtiss said that the tests had opened

Fooelbile?
up a new line of aeronautical thought,
namely, the possibility of using sail -plane
flying boats forming what might be termed
an a7r train. The idea grew out of the
discovery that the glider pulled very lightly
on the line connecting it with the speed
boat. W. I.. ( iilmore. who was in the speed
boat, took hold of the towline to ascertain
the amount of strain. He was astonished
to find he could hold the sail -plane with one
hand. At the time the glider was riding
20 feet above the water. Another fact noted
was that the sail -plane occasionally gained
on the speed boat and the line was slack.
On the trip to the hangar after the public
tests had been abandoned for the day a
puff of wind moved across the water and
pushed the glider ahead of the motor boat.
Mr. Curtiss said he found that the sail -plane
rode evenly and easily under the wind
pressure. slight though it was, and he
decided to cast off the towing line. The
plane then glided for nine seconds before
alighting on the water.

Seence Esowerr, Cost Cua Gll
Aside from chemical control in producing

!he very dense and brilliant lead glass blanks
used in making cut glass. chemistry formerly
had little to do with producing the finished
r-roduct. All operations were mechanical. Pat-
terns were marked out on the blank, and steel
wheels, with mitered edges and armed with
trickling sand and water, were used to make
the deep cuts and the finer tracery. Stone
wheels next smoothed the roughly cut sur-
faces. Wooden wheels with pumice and water

gave an approach to a and filially rap-
idly revolving brushes with putty powder
I tin oxide) gave the high finish. The men
who operated these four types of apparatus
were all highly skilled and highly paid.

About 1895 attempts were made to utilize
the action of hydrofluoric acid on glass, in
order to eliminate the two final processes
almost entirely. Many difficultes were en-
countered hy the chemists who attempted to
control this reaction. Finally, however, they

were overcome, and one or two men can now
polish the output of a large factory, permit-
ting the laying off of perhaps forty highly
paid workers and the selling to the public of
fine cut glassware at much less than it could
otherwise he marketed.

A: in all such cases the advance is hard,
for the time being, on the men laid off, but
they eventually do something else for the
world, and society in general benefits from
the advance.
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Myafic Music DTZW5 CuEstomelr5
AMUSIC dealer in New York City re-

cently thought of a novel idea for
attracting customers to his phono-

graph shop. By means of a phonograph

placed under a coal chute grill on the side-
walk, and another talking machine with the
horn placed flush against the window
of his shop, music was delivered in

An Enterprising Phonograph Dealer Conceived a Clever Idea to Attract Passersby, and the Way He Worked
It Out Is Illustrated Above. The Phonograph in the Show Window Is Fitted With an Electric Motor and
Repeating Device, and People Are Attracted the Music Through the Plate Glass
Window. A Separate Phonograph Operated by an Attendant in the Basement Actually Supplies the Music

Which Floats Up Through the Grating in the Sidewalk.

all directions. Passersby were naturally at-
tracted by the mysterious music, seemingly
emanating from beneath their feet, but as they
peer in the window they are mystified indeed
to see the record revolving on the phonograph
inside. Can it be-they ponder-that science
has perfected a method of transmitting sound
thr9ugh glass? The dealer had attached a
repeating device to the phonograph, together
with one of those special needles that play a
hundred records without changing. An elec-
tric motor drive kept the machine going for
hours. Further mystery was produced by the
fact that while the same record was played
over and over in the window, different songs
were heard at each repeat, by those on the
sidewalk. The people naturally turn to the
phonograph store in order to determine where
the music is coming from. When they look
in the window of the shop, they are confronted
by a large display of all the latest records, and
the newest models of phonographs, which, of
course, is the object of this unique idea. As
most of the people today possess phonographs,
they are tempted to come in and boost sales.

Another variation of this mysterious
phonograph trick which can be used for
sales or amateur magician stunts, is worked
out as follows : A conduit, such as a tin
speaking tube, leads down behind the pho-
nograph in the show window to a sound
chamber or horn placed in the cellar window,
in the space occupied by the second phono-
graph in the accompanying illustration. In
the case now under discussion. and which
the writer saw in actual use a short time
ago, an attendant steps in the window peri-
odically and puts on a new record. People
are greatly mystified, of course, to hear the
music coining apparently thru the plate glass
window. The tin speaking tube is thor-
oughly concealed behind the phonograph
cabinet, or if necessary it can pass through
a hole in the bottom of the cabinet, and
thence through the floor. The speaking tube
or pipe connects with the base of the tone
arm.

Photogn-aphnng Staff5 by Dayafight
MR. MAURICE HAMY has described

for the Academy of Sciences experi-
ments of great interest which he has

carried on in the photographing of stars in
daylight.

The experiments of Lord Rayleigh have
shown that the light of the sky is produced
by the diffusion of the solar light by the
earth's atmosphere, but the quantity of light
dispersed from each region of the spectrum
is inversely proportional to the fourth power
of the wave length. The sky, therefore.
emits very little red light, and if it is ex-
amined closely through a screen of this color,
which will only let light of long wave
lengths pass, the light of the sky will be
greatly diminished. The stars, on the con-
trary, radiate for the most part a greater
or less quantity of red light and still retain
a sensible amount of illumination.

It is possible then to photograph stars in
daylight, if there is placed before the photo-
graphic objective a deep red color screen and
if we use special photographic plates, sensi-
tive to extreme red light. A. F. and F. A.
Lindemann have thus succeeded in photo-
graphing stars of the third magnitude within
20 or 30 degrees from the sun.

Mr. Hamy now proposes the determining
of the limiting size of stars, which it is pos-
sible to photograph in full daylight through
a deep red color screen.

His method consists in photographing at
the one time the expanse of sky through a
red color screen and an incandescent tungsten
filament through a photometric wedge. The
filament is arranged with its long axis par-
allel to the axis of the wedge. so that its
brightness is such that at such point where
it barely can be seen without absorption,

the filament figures as a minute point. emit-
ting the same quantity of light as a star of
the first magnitude. The wedge is graduated
so as to correspond to stellar magnitudes.

As the time of exposure is greater the
image of the filament as seen through the
wedge and impressed upon the sensitized
plate increases in length, the part opposite
the thickest portions of the wedge gradually
impressing the plate.
But (luring all this
time the plate keeps
darkening under the
action of the light of
the sky. and at a cer-
tain moment the por-
tion of the filament

The Illustration Shows the
Long Filament Cylindrical
Incandescent Lamp.
Placed on the Other Side
of the Hollow Prism,
Which Is Filled With a
Dark Solution, or Which,
of Course, May Be of Col-
ored Glass. The Part of
the Filament Back of the
Thick Part is Invisible,
While at the Thin Part It
Shines With Almost Full

Intensity.

opposite the thickest
part of the wedge
ceases to affect the
plate, whose back-
ground h a s become
too dark. The limit-
ing length of the fila-
ment thus obtained

through tile photometric wedge fixes the
maximum magnitude of stars which can he
photographed in full daylight.

Mr. Hamy finally discovered that under
the conditions under which he was working.
a lens of mean aperture would have per-
mitted hint to photograph in full day stars
of the sixth magnitude at the very least.
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Above We See a Large 20 -?late Static Machine. ?or Certain
....1Treatments the Steady Stream of Sparks Passes Across the
I Two Ball Electrodes, Which Are Here Separated 18 Inches.

At the Left Is the Apparatus for Administering Faradic and Sinusoidal Currents. Direct Current May Also Be Obtained for Cataphoretic Purposes.
At the Right Is a High -Frequency Machine Which May Be Employed for a Number of Purposes. The X Ray Tube Shown in This Photograph Is

Operated by Current Obtained From This Machine. The Patient Seated in the Chair Is Receiving Diathermic Current Treatment.

New Ellecfro=Mtedkz11
LECTRICITY for the treatment of
various ills and ailments is gaining
rapid strides among the medical pro-
fession. Its action in the relief of
gout has met with marked success.

Some glands have been stimulated by its
application, and the growth of others has
been retarded. For headaches and nearly
every other ailment, electricity has been
quite successfully employed.

Its method of administration differs with
each individual case, and various types of
currents are made use of. The high -fre-
quency currents, particularly those classed
under the heading of diathermic currents,
have been employed by a famous New York
physician, not only in the relief of gout, hut
also in preventing a general stasis and in
invigorating the entire body..

There are two methods in use for applying
this current. The first is a general applica-
tion over the entire body; and the second
is a strictly local application over the affected
area. We can by the degree of current vary
its effects, so that. tissues may be destroyed
or may he built up. It is produced by either
a large sized twenty -plate static machine, or
else by a high -frequency apparatus. such as
shown in our illustration. An electrode is
placed upon the area to be treated, and an-
other immediately under this part. The
electrodes are preferably of metal, and cut
t.i lit the area. These are secured to the skin
by means of bandages, and conducting cords
lead to the apparatus. For each 1,000 milli-
amperes of current, which is to be applied to
the body, the electrodes measure about three
in.hes by live inches.

The effect of the current is very strange.
It has been found that when this current is
permitted to pass through the body, a sensa-
tion of internal heat, which seems to start in
the marrow of the bone and to proceed out-
ward, is generally experienced. This sensa-
tion is not only felt by the patient treated.
but an actual rise in temperature, sometimes
as much as four -tenths of a degree centigrade,
takes place. The current is generally mildly
applied to the patient for twenty minutes to
one-half an hour, and the heat in the deeper
structures is borne with less danger and dis:
comfort, than by the employment of very
strong currents for a short duration of time.
Thus. if we employ strong currents. the
skin beneath the electrodes becomes unbear-
ably hot, while the temperature of the differ-
ent structures which we wish to reach with
the heat is entirely unchanged.

This statement is easily verified by passing
a current of a greater volume through a very
large potato, and noting the direction in

which the current passes. Then when we
apply a milder current from different angles
to the potato, we will find that when the
potato is cut into, the center of the potato is
mealy and cooked, whereas at the point where
the strong current exerted its maximum
influence, this same effect would be seen,
except that the heat has acted upon the
points immediately below the electrodes.

The oldest method of applying high -fre-
quency current of a diathermic nature is in a
large spiral cage. This method is not in use
in this country to any great extent at the
present time. The condensation couch or
chair is the one in general use.

These high -frequency currents pass by
preference along blood vessels. The alimen-
tary canal and all the abdominal viscera being
plentifully supplied with blotx1 vessels, per-
mit the passage of large amounts of this cur-
rent. This stimulation produces marked
effects on the gastro-intestinal tracts and re-
sults in improved nutrition.

In the auto -condensation chair, the chair
and foot -rest are covered with sheet metal.
Over this is placed an insulating plate of fiber
or mica. On the arms of the chair are found
two metal knobs for the patient's bands.
One side of the d'Arsonval solenoid is at-
tached to the back of the chair and the font -
piece, and the other side to the knobs of the
chair. The patient is then requested to remove
his shoes. His hands are on the knobs, and the
machine is s-_arted, and comfortably warms
the entire body almost immediately.

In using a transformer to excite the
d'Arsonval coil for this purpose, a multiple
spark gap is employed, because the rapid
oscillations have no polarity effect. The
patient is, therefore, being chtrged and dis-
charged rapidly, and the ion, in his body,
as well as the body itself, are acted upon by
those charges. Displacement currents are
thus formed which are converted into heat.

In condenser couchcs, as much as 12 Mil-
PC/CS of current for the duration of one-half
an hour or even longer, have been used with
remarkable success, in cases of general infec-
tion, where it is desired to proiluce an arti-
ficial aseeptic fever. It is important to ex-
amine the patients first in this latter case,
to determine whether or not they perspire
readily, and also to ascertain the state of con-
dition of the heart and determine the blood
pressure.

A diathermic current causes the blood ves-
sels to dilate in deeply seated structures.
Let us assume that a patient is seated in an
auto condensation chair. He has a
bathrobe on to allow for the escape of heat

and other emanations of the body. We start
the machine at 1,000 milliamperes and grad-
ually w( irk up to a current strength of 2,500
milliamperes. The patient will become very
warm and perspiration will soon be coming 1
from every pore of the skin. The capillary
blood vessels of the body become widely
dilated. The blood is thus drawn to the stir -
face for cooling, and of course withdrawn from
the iceeper viscera, such as the liver and the
intestines. These organs are made to tem-
pora7ily disgorge the stagnant pools of blood
in their structures. In gout this action is
made particular use of, because of the fact that
the blood rushes to the seat of the application.

For local application, a static brush
attached to a twenty -plate static machine
is frequently employed. This is a wooden
stick electrode or else a new model brush -
discharge electrode, made of asbestos and
other minerals. The patient is seated on an
insulating platform, and connected to the
negative side of the machine. The positive
side of the machine is grounded, and the
brush electrode is likewise grounded. Sinu
soidal current may be used to cause the
muscles to contract and relax in addition to
the other currents. This is likewise of value
in vitt cases.

in the photographs above, we show a large
static machine of twenty plates, used for the
blue pencil brush -discharge, and various other
treatments. From the large high -frequency
inacine a variety of currents may he secured.
This device will supply our X-ray apparatus
as well as cauteries and surgical lamps. From
it Tcsla and Oudin as well as diathermic
currents may be taken. The X-ray for the
treatment of cancerous tumors depends upon
the adaptation of those rays, to the nature of
the cancer or tumor, and t he general condition
of t'ie patient's health. If X-rays were of
the hardness equivalent to radium rays, it
would be practical to treat deeply seated
growths in this manner. Radium, itself, fails
in treatments where it is necessary that the
radium penetrate into the body to a great
depth, its effect is practically negligible where
penetration of more than three centimetere
is desired, but X-rays are capable of passing
through every portion of the body, therefore
they could, if properly employed, destroy
much of the cancerous tissue now found in
many suffering individuals.

The photographs were taken in a modern
physician's offices in New York City, where
one eighteen -plate and one twenty -plate
static machine are installed. High -fre-
quency apparatus and accessories of every
description are located elsewhere upon the
dime floors of the doctor's building.
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tell mime
IN steel works and laboratories appertain-

ing thereto, chemical, mechanical and
physical tests have to he made to deter-

mine the quality of the product and to secure
uniformly good results in manufacture.

Everyone knows how steel projects a foun-
tain of sparks when attacked by an emery
wheel. The experienced technician can dis-
tinguish three principal classes of sparks. In
the first category he will class luminous
threads traced in the air by the incandescent
grains. In the second he will place the di.. -
charge of sparks affected by occasional ex-
plosion of the minute projectile, owing to
the high heat, and in the third and last cate-
gory he will place the Lilliputian fireworks.
(Inc to the multiplied explosion of spherule.
of steel brought to a very high temperature.
Various odors, too, will be observed, red.
yellow and white, with the intermediate
shades.

Steels containing a high percentage of
carbon give fountains of sparks. shorter
and more brilliant than soft steels. A
common workman by grinding a tool or
pieces of steel on an ordinary emery
wheel placed in a somewhat dark place.
observing the sparks and comparing them
with those given by samples whose analysis
is known. can reach the determinatiiii of
their - quality with sufficient exactitude
for all ordinary cases. An intelligent man.
not a specialist, call sample out collections
of pieces of steel, determining their adapt-
ability for different uses at the end of a
relatively short apprenticeship. He will de-
tect variations in composition of different

Chnamicterrriatk Spz

parts of a rail, or of a bar, he can distinguish
.lift iron from steel and can indicate the
kind of tempering which a piece of unknown
ciimpositiin should be given. Take, for ex-
ample. the carbon steels, and see how they
act when ground. If the sample contains
little carbon it will give simple rays straight
and yellow, which will be illuminated by little
sparks. which are more and more numerous

Alarm Ciloas.

New

't I

1.

Left. A Workman Testirg a Piece of Steel. He
Grinds It Upon the Emery Wheel and the Appearance
of the Fountain of Sparks Gives a Clue to What the
Steel Is. Above. A, Magnet Steel (Orange,, B
Pigh Speed Steel i Dark Red C, Manganese Steel.
(White,, D, Steel with High Carbon Content (White
E, Another Kind of High Speed Steel (Brighter Red .

F, G, H Hard, Half Hard and Soft Steels Giving a
White or Straw -Yellow Color.

as the proportion of carbon increases. while
the effect becomes sharper and thinner.
With steels containing a high percentage of
carbon. the fountain of sparks is shortened.
little explosions are produced at the ex-
tremity and the whole becomes dazzling
white. Steel containing- IN per cent. of
tungsten gives few rays and those of a
dark red.

Lkghas Alcohol Lamp
J' E. WEES5

ggeghoscope

When the Alarm
Goes into Action,
the Rotation of
the Winding Key
Causes the Alco-
hol Lamp to
Light. When the
Alarm Sounds,
the Unwinding of
the Spring Handle
Causes the Cap
of the Lamp to
b e Removed;
Next an Igniter
Similar to Those
Used on Cigar
Lighters, Gets
Busy, and Lights
the Lamp Which
Then Warms the
Saucepan ofFood Placed
Over It the Night

Before.

Mills little invention,which and
I practical. devised by a clock maker

GuimbaiL consists of an arrangement
connected with an :dam clock which is put
into action by the rotation of the alarm key.

The moment that the alarm sounds, the
alarm springs actuate an alarm which takes
the cap off the lamp located beside it; then
an igniter of ferro-cercum alloy, familiar to
cigar and cigarette smokers, is caused to
spark and lights the lamp, which at once be-
gins to warm the saucepan of liquid which was
put on love it the night before.

This apparatus, which we have used our-
selves, never fails and while it does not solve
Iterfectiv the crisis in the domestic service
situation, it nevertheless can he cf use to
lazy people who want to wait for the last,
minute before leaving the bed.
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This Super -Sensitive Stethoscope Invented by Dr. Henry W. Holling, Bids Fair to Solve Many of Our Perplexing Daily Problems. Glancing at the Left of Artist Paul's
Pen and Ink Comedy, We See How it May Serve to Acquaint the Neighbors with the Full Details of All Family Feuds; Next We See How a Loving Hubby May be
Fooled by a Radio Receiving Set; While the Third Picture Shows How the Policemen's Efficiency is Raised to the 'nth Degree. In the Final Picture We See How

the Boss May Easily Keep Tabs on His Faithful Employees in the Future; but-Lest We Forget, "Listeners Seldom Hear Good About Themselves."
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ScnerrliUn.c EPT6,iallems and. 0u-1:Li-es
By ERHIEST IFL CHAIPIIH

AROUND THE WORLD
IN TWENTY-FOUR

HOURS

TALK about your
cheap methods
of transporta-

tion. why not go up in
a balloon and remain
suspended in the air
until the earth has

turned around far
enough to bring you
as far west a, you
want to go': Just think
of it ; only twelve
hours to China and
o n I y twenty-four
hours to travel around
the globe.

FALLING BODIES

It is a well cstah-
lished fact that all
bodies, large or small.
tend to fall earthward
with the same accele-
ration, provided of
course that friction can he neglected. Hut in
this world as we find it constituted friction is
seldom negligible. Stones fall more rap-
idly than feathers and raindrops more

swiftly than snowflakes. Which, then, do
you think would fall faster in air, a solid
lead ball or a solid iron hall the same in
size and surface finish?

STARS THAT MOVE EASTWARD

It is commonly supposed that stars rise
in the east and set in the west, moving west-
ward in the sky. But this is not strictly
true. For people living in temperate or
frigid regions some stars never rite or set
at all and some stars even appear to move
eastward in the sky at times. In what po,:i -
lion in the sky must such stars be?

PRESSURE AT "A" I4.7 LBS.
PER SQUARE INCH
STILL HIGHER PRESSURE
AT "D" BUT PRESSURE
AT "B" AND "C" IS CON-
SIDERABLY LESS

4 OF A SERIES

PAPER

PIN 1 ii".*
Two interesting parlor tricks: The first consists of a spool with a card and pin, and when you
blow in the end of the spool. the card sticks all the tighter against the spool. instead of being
blown off on to the floor, as one would at first imagine. The second experiment consists of
blowing between two books, on top of which is placed a sheet of paper. The paper holds all

the tighter on the books, instead of being blown off

CROSS-EXAMINING A WITNESS
The fate of many a prisoner at the bar

has been settled by the accuracy or inac-
curacy with which the witnesses testify in
regard to apparently insignificant details
about which the lawyers question them. In
the following dialogue do you see any flaw
in the responses of the witness that might
lead the attorney to suspect the witness of
perjury?

Attorney : On what night did you last
sce the prisoner at the bar?

Witness: On the 25th of the month (the
night when :he crime was cotrmitted).

Attorney: About what time of the night
did you see him?

Witness: About midnight.
Attorney : Was there any mono that

night ?

Pocke.a lrellephonc
The aocompanying photos and diagram

show a new form of pocket telephone for
police and others. devised by Mr. William
W. Macfarlane. of Elkins Park. l'a.. which
the editors had the pleasure of listening
to in actual operation a short time ago.
This telephone in-
strument is inter-
esting for several
reasons. In the
first place, it has
no regular micro-
phone and mouth-
piece into which
one ha. to talk. the
hist rinutin being
simply pressed
against the f ace
with the bole of
the receiver against
the car. and that is
all there is to it.
There are no but-
tons or switches to
manipulate with
the fingers for opehing or closing circuits.
as the opening and closing of the circuit
is taken care of automatically by means
of a mercury switch concealed inside the
instrument. This mercury switch is a

simple little affair comprising a pair of
wires sealed in a glass tube containing
mercury. When the instrument is held in
an upright position. the mercury closes the

Below we see the
ni w pocket tele 
phone in use. It
is simply held
against the ea:
and cheek.

For

T h e micro
phone button

is mounted on
the wall of the

instrument held in
contact with the

cheek bone. The re-
ceiver is placed in the

same case. and the cir-
cuit is opened and closed

by an automatic mercury
switch.

Witness: There was.
I After glancing at a
calendar on the wall
the witness adds :1
The moon was in its
first quarter.

Attorney: In what
position was the moon
in the sky at the time?

Witness: I After a
moment's hesitation.)
Unite high in the sky
and nearly due south.

Was this situation
possible?

PARLOR MAGIC
.\ stunt that never

fails to astound the
younger members of
an audience is per-
formed by passing a
common pin through
a small piece of paper,
slipping the pin into
one end of a spool
until the paper covers
the opening to the
spool as shown in Fig.

ank then blowing through the spool against
the inner surface of the piece of paper. Con-

trary to all expectation the paper resists
quite vigorously all attempts to blow it off
although it is in no way secured to the
spool. In what way do you account tor
this?

MORE PARLOR MAGIC

Place two books of equal thickness side by
side on a table and separated by an inter-
val of a couple of inches. Lay a sheet of

the books and then invite mem-
bers of the audience to come forward and
try to, blow the paper off by blowing through
the ,-)pening between them. Not everyone
can account readily for the strange be-
havior of the sheet of paper.

(For 1(1 these rticai.c, sic page 913)

Police
circuit across the two wires, and when the
instrument is laid down. the mercury chang-
ing to a different position. causes the circuit
between the two wires to be opened.

The microphone member. which is nec-
essary for interpreting the sound waves
transmitted through the cheek bone to
the case of the instrument, comprises a

transmitter button of well-known type,
firmly secured to the side wall of the
telephone, so that any s ihrations transmitted
throlgh the casing are likewise communi-
cated to the microphone button.

This part of the apparatus includes a
small quantity of carbon grains placed in
a metal cup, in such a fashion that when
jarred M the voice vibrations, transmitted
through the wall of the case, the resistance
,tf the carbon grains is changed. owing to
their being shaken up more or less. and
the electric current through the circuit
connected with the device is correspondingly

varied. One of the main
ideas in developing this
pocket telephone has
been its intended use by
police everywhere, and
its inventor, Mr. Mac-
farlane. has demon-
strated the instrument
successfully before the
heads of police depart-
ments in several of -the
larger cities, including
Philadelphia and New
York.



OTOR Trifik.11'5
FIRST PRIZE, $25.00

MAGNETIC DRAIN COCK FOR
RADIATORS

Automobile radiators should occasionally
he drained of old dirty water, and refilled
with clean water to insure a good circula-
tion. Old oil should sometimes he drained
from the crankcase. Such operations arc
very often neglected by possibly a large per-
centage of the car owners. fr, in the simple
fact that they find it a great deal of trouble
to open and close the drain cocks located
under the car. A very convenient way to
accomplish the operations is by an electro-
magnetic drain cock, by means of which the
water in the radiator or oil in the crankcase
may he drained off by simply pressing a
button situated on the dash of the car.

An ordinary brass drain cock that has an
extension nipple two inches long, is used in
its construction. First the handle of the
valve is cut off, so that a small ratchet
wheel having about twenty teeth. may be
pinned on in its place. The valve or stem

Wires /lad to de
owddash,otahlio

Mope tri/

--Coy/sepal
flifie wale

'-Ree spiry..
Raithel ir/let/- ..... Rai arm
Drain taut------------ ----- IYaler drain

-

A simple and effective electro-magnetic attach-
ment to be fitted to the drain cock on radiator or
engine oil pan. With this device, the driver can
drain the radiator or engine case from his seat.

of the cock is replaced in the drain cock and
adjusted, so that it may be easily opened
and closed. The device acts as a lock for
the drain cock, and vibrations of the car
will not cause the cock to shake open. An
electro-magnet of the correct size and
strength, as found by experiment, is held in
place by a bracket, that is clamped above
the drain cock, as shown in the illustration,
with armature directly to the right of the
electro-magnet. By the aid of a small tension
spring, and the attraction of the magnet.
the armature is made to oscillate (nice t.,
and from the electro-magnet, each time the
button is pressed, and afterwards released,
thus turning the ratchet wheel one notch.

A fter several punches of the button, the
drain cock will be opened %vide. A Ityr sev-
eral more punches, it will he closed again.
Wires leading from the battery to the dash.
carry the current to operate the electro-
magnet. By using the device one may sit inhis car and drain it of water or oil, and
never have to worry about crawling around
and bending about trying to locate drain
cocks in the dark

Contributed by OLIN WILLIAM s.

SECOND PRIZE, $15.00
ILLUMINATED AUTO MONO-

GRAMS
Why shouldn't the initials on your car be

seen as easily at night as in the daytime?
The device described below will make this

NOTICE TO CONTRIBUTORS
KINDLY note a change in this contest.

For the coming months we would
like to receive from our contributors

articles on the following subject:

ELECTRICITY ON THE CAR
We believe that there are hundreds of

new electrical ideas that can be incorpo-
rated in the car curt our readers would.
like to know of. What we are particularly
interested in are novel stunts new devices,
new kinks, and new hints made possible by
t:.e electric current.

In order to win a prize the first requisite
is that the device or suggestion be practical.
The term PRACTICAL will be the key-
note of this contest.

You will be more apt to win a prize if
you will design the device yourself, and
make a photograph of it, sending the sameto us. Ideas are all right, but the reader
wants to see that the device actually has
been made, and WORKS.

The following prizes will he paid:

FIRST PRIZE S2.3.00

SECOND PRIZE 15.00

THIRD PRIZE 10.00

All other accepted aricl^s winch win n1
prizes will be paid for at the rate of $1.00.
Each article submitted should not be longer
than about one hundred to two hundred
words.

Address all manuscripts to EDITOR
"MOTOR HINTS." care of this publica-
tion.

possible. The builder should tirst secure
a sheet of sheet iron I such as stove Om is
made of), large enough for the two pieces.
Figs. 1 and 2. Fig. 1 is bent, at right angles,
on the dotted lines, filming a box. 2 inches
by 1 inch by 1!K inches. The box is sol-
dered at the corners, where the tabs "C,"
overlap the top and bottom. A piece of sheet
bras.. I inch by 1,':z inches by t1g inch, is
drilled as in Fig. 3. This is secured to a
1 inch by 1/: inch by 3/44 inch block of hard
wood by a 6/32 brass machine screw, inch
long. which block is, in turn. mounted uponthe hack. Fig. 2, with two '4 -inch wood
screws, as shown in Figs. 4 and 5. A lamp
with a miniature base is screwed in the
4 -inch hole, A wire runs from the machit e
screw through the bottom to the battery.

C 0 0

0®
A, fig 4

Tc

Al
Bal lo giccs

wen

fig 5

M FJ
sg',1-`f

fig i A1 Ai fig 2
The drawing above shows details for making anelectric monogram sign, which can be placed any-
where on the car body or top, as desired, butwhich usually appears best when arranged on

the dow.

the other ide of the circuit being grounded.
The parts shown by Figs. I and 2 are

now hinged together by the tabs "A and
A," being bent around the wire 'B." The
tab "D" is bent as in Fig. 5. to engage a
slight dent made in the top of the box with
a blunt chisel from the inside. A sheet of
',a -inch glass, 2 inches by 3 inches. is se-
cured. on which the initials or monogram
is painted. It may he painted to secure any
effect desired by the builder. The glass isheld in front of the case by a stiff brass
wire, which should be bent to tit the casetightly. The case is enameled the same
color as the car, and is fastened to the body
or door with round head bolts.

Contributed by PHILIPPE A. Juni).

THIRD PRIZE, $10.00
ELECTRIC PRIMER FOR COLD

WEATHER
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thel TO Palley
Here is an electric primer to help you start

that stubborn engine in cold weather.

An electric primer which Will put perma-
nent true gasoline vapor into the inlet mani-
fold is the best aid to starting an automo-
bile engine in cold weather. Such a primer
cm he mcide frton standard fittings which
can he bought at a II 'cal hardware store.
and without the use of taps or dies for
thread cutting. except for actual connection
to the inlet manifold, which varies with dif-
ferent cars.

The basis cf thi: device is a T/2 -inch tee,
with a petcock for introducing the gasoline
in the top, and outlet at the side and a heat-
ing chamber attached to the bottom. Tiler -
is nothing mysterious about the heating unitwhich is a spiral of resistance wire inside
a radio lead-in tube, 3 inches long, attached
to an insulated terminal at the bottom and
grounded at the top. This will be described
later.

The top opening of the tee receives ainch by 1,1i inch reducing hushing, into
which has been screwed a priming cup,
with a machine screw in the bottom. File
away the threads on one side of the screw,
so when gasoline is poured into the cup, itwill flow past the screw and do it fast, as
the screw serves only to hold the resistance

(Continued on page 919)
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PTmcfnczll chercnicall EmpeTnmenes
By ProC, FLOYD L. DARROW

Slaking a sample of quicklime.

N°WHERE else does chemistry
in its relations to daily life have
more important applications
than on the farm. Ever since
Justus von Liebig in the middle

of the last century began to turn his
knowledge of technical chemistry to the
solution of the problem of agricultural
fertilizers. the bond of mutual interest
between the farmer and the chemist has
grown steadily strdnger. Especially has
this been true in recent years. The
numerous agricultural experiment sta-
tions in practically every state in the
Union as well as the agricultural col-
leges afford abundant evidence of this
fact. The farmer himself in many in-
stances is becoming a chemist. He
analyzes his soil, tests his fertilizers and
feed, determines the butter fat in his
milk, and studies the chemistry of in-
secticides and building materials. No
longer does the modern farmer blindly
follow the ancient "rule of thumb." The
ways of his father and grandfather have
ceased to be good enough for him.

Solis. Although . the physical and
chemical examination of a soil will not
tell us all that there is to he known
about it, nor with perfect certainty for
what it is best adapted. yet such an ex-
amination will give very important in-
dications.

Nitrogen in Soil. One of the three es-
sential elements of plant food is nitro-
gen. Only the leguminous plants such
as peas, beans, alfalfa, and clover can
assimilate nitrogen directly from .the
air where it exists is such abundance.
All others mmt obtain it from nitrogen

/alb Ale

Figure I. Determining the presence
in soil.

of nitrogen

CHEMISTRY OF THE FARM

Testing soil with litmus paper, to determine whether
it is acid or alkaline.

compounds found ill the soik Since
nitrogen compounds when heated with
a base liberate ammonia, it is not a
difficult matter to determine the presence
of nitrogen.

Mix in a mortar 5 grams of the soil
to he tested with an equal hulk of
soda -lime (a mixture of lime and sodium
hydroxide). Place the mixture in a flask
having a one -holed stopper and a de-
livery tube clipping into test tube of
water, as shown in Fig. 1. Upon
heating the test tube, any nitrogen that
may be in the soil will form ammonia
and dissolve in the water. Red litmus
paper placed in the water will give the
characteristic test.

In like manner the nitrogen present in
grain, vegetables or meat may be de-
tected.

Phosphorus in Soil. One of the two
other essential elements in plant foods
is phosphorus. For the detection of
this element a solution of ammonium
molybdate is required. To prepare it
dissolve 15 grams of ammonium molyb-
date salt in 100 cc. of water with the ad-
dition of a little ammonia. If the solu-
tion is turbid filter it and pour the fil-
trate with constant stirring into it 50 cc.
of nitric acid and an equal volume of
water. After allowing the mixture to
stand in a warm place for several days
pour off thet clear liquid. Place the
liquid in a stoppered bottle and pre-
serve for future tests.

To test for phosphorus ill soil place
about 10 grams of the soil in a flask
and add 25 cc. of concentrated hydro-
chloric acid. Warm the mixture on a
water bath for a half hour. A very
good water bath may be had by resting
the flask upon a beaker of water placed
over a Bunsen burner. as shown in Fig-
ure 2. After thus heating the mixture,
pour off the acid through a filter paper,
and gradually add ammonia with shak-
ing until the solution turns red litmus
blue. Then add nitric acid drop by
drop until the solution just becomes red.
Follow this with 10 cc. of the ammonium
molybdate solution and wait a few
minutes for the reaction to take place.
A bright yellow precipitate shows the
presence of phosphorus. To aid in
the formation of this precipitate it is
best to keep the solution at a tempera-
ture of about 65 degree Centigrade. Do
not heat any higher.

Potassium in .Soils. The third essen-
tial element of plant foods is potassium.
Potassium carbonate is present in wood

Heating over a water bath.

ashes, but its present source for com-
mercial fertilizers is largely from the
St rass iiirt deposits of Germany.

It is best to study this test in advance
using a brown potassium salt. Make a
dilute solution of any potassium salt that
you may have. Dip into it a clean plati-
num wire and hold it in the oxidizing
flame of the Bunsen burner. If no other
salt than potassium is present, the color
of the flame will be a violet or lavender
color. If, however. sodium is present

.the yellow flame of the sodium will com-
pletely mask the violet of the potassium.
Therefore in order to screen out the
yellow sodium flame look at the flame
through two thicknesses of cobalt blue
glass. Then the characteristic color of
the potassium will at once become ap-
parent.

Now digest some wood ashes with
water over the water bath for a short
time and filter off the liquid. Using a
clean platinum wire test the filtrate for
potassium as described above. You
shou:d have no trouble in showing its
presence. Try cigar ashes in the same
way.

In like manner digest 10 grams of soil
over the water bath. filter and make the
test. Since potassium salts are all solu-
ble. you are less likely to find potassium
unless you make the test on soil known
to have been treated with potassium fer-
tilizer shortly before.

This same test may also be readily
applied to a mixed fertilizer supposed to
contain all three of the essential ele-
ments. And so may the other tests.

1/.0. 2
Figure 2. Au improvised water bath.
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Testing for the presence of potassium in soil.

Reaction of Soils. Soils are usually
alkaline or acid. Old soils are acid. As
the farmer says they are sour. Such
soils arc poor and leguminous crops
such as beans, peas. alfalfa cannot be
grown successfully upon them.

To make the test place strips of sen-
sitive red and blue litmus paper mois-
tened with distilled water in contact with
the soil. After a short time note the
changes of color. If the red litmus turns
blue the soil is alkaline, but if the blue
litmus paper turns red the soil is acid.

If the soil proves to be acid, stir in
a basin full of it about 25 grams of
burnt lime and after standing for a while
test with litmus again. The lime will
neutralize the acid and the soil will
now give an alkaline reaction. The
farmer calls this sweetening the soil.
Great quantities of lime are used for
this purpose through the country each
year.

Now try to correct the acidity of soil
by using wood ashes instead of lime.
The potassium carbonate in wood ashes
will neutralize an acid, and also add
the element potassium to the soil. Un-
fortunately wood ashes are not easily
obtained in these days.

Fertilisers. In order that a plant may
assimilate a fertilizer, the latter must be
in soluble form. if a natural product
such as phosphate rock is not soluble.
it must he made so before applying to
the soil.

Phosphorus in Pones. Bone ash is a
common phosphorus fertilizer. To about
a gram of it in a test tube add 15 cc. of
water and front 3 to 5 cc. of nitric acid.
Shake the mixture and filter it. To the
filtrate add 5 to 10 cc. of ammonium
molybdate reagent and warm very
slightly. The yellow precipitate obtained,
as already learned, shows the presence
of s..luble phosphate. Now repeat this
but do not use any nitric acid. The ab-
sence of a yellow precipitate shows that
the phosphate in the bone ash did not
go into solution in the water alone.
Again repeat the test using instead of
bone ash acid phosphate such as it is
applied to the soil. You now obtain the
yellow precipitate and the test for a
phosphate. The acid phosphate is made
into soluble form at a fertilizer plant
by adding sulfuric acid to the insoluble
rock phosphate found in nature.

lltaking Acid Phosphate. In a beaker
mix 100 grants of bone meal with 60 cc.
of concentrated sulfuric acid stirring
the mixture thoroughly with a glass rod.
Allow the mixture to stand for three
days. Then pulverize it and test for
soluble phosphates with ammonium
molybdate solution.

Solubility of Potash Fertiliccrs. Po-
tassium compounds are called potash
compounds from the fact that they
were originally obtained from wood
ashes treated with water in pots. In
three separate beakers place 1 gram each

Determining the presence of nitrogen in soil.

of kainit (a potash fertilizer), potassium
nitrate, and potassium chloride, known
to the farmer as muriate of potash. To
each beaker add 100 cc. of water and
stir thoroughly. These potash salts
readily go into solution and are there-
fore easily available as plant food. For
that same reason they are easily washed
out of a soil.

Fig.3
Figure 3. Carbonizing plant tissue.

I 'oho fifty of .latnuntiunr Saps. In
separate test tubes place 2 grants each

mof ammonium carbonate and amonium
sulfate. Heat each test tube gently and
note that the carbonate is very easily
vaporized after which it deposits on the
cold walls of the test tube. Also note
that the ammonium sulfate does not
readily vaporize. Ammoni carbonate
forms in the manure of stables. and in
poorly ventilated stables vaporizes and
deposits on the walls thus wasting this
essential constituent of plant food. Gyp-
sum, known as "land plaster" when ap-
plied to the manure converts the am-
monium carbonate into the sulfate form
and thus prevents this loss.

Solubility of Nitrogen FeriilLers. In
separate beakers place 10 grams each
of ammonium sulfate and midium nitrate,
the two most important nitrogen fer-
tilizers. Add 100 cc. of water to each
and stir thoroughly. You will note that
both of them readily go into solution.

Action of Fertilin7s. In the early days
of agricultural chemistry it was supposed
that a simple chemical analysis of a
soil would tell at once just what ele-
ments should be added to restore its
fertility. But it has since been found that
such is not the case. It is not so simple
as that. It is now known that the only
sure method to pursue is to make ac-
tual growing tests.

In each of several small boxes place
about 20 pounds of the soil in ques-
tion. Leave one box without the ad-
dition of any fertilizer. To cne add acid
phosphate, to another either ammonium
sulfate or sodium nitrate, and to a third
potassium chloride or sulfate. Prepare
another box in which all three kinds
of fertilizer have been added in small

Heating cut-up clover in an iron dish to form
an ash.

quantities. Then prepare three more in
each of which a, separate combination of
two of the fertilizers is made. In each
case stir the soil and fertilizer
thoroughly. Then plant in each box
about 25 seeds. corn, beans, wheat, or
rape seed. Place the boxes in a green-
house or a window. When the plants
are up thin them down to 16 and let
them grow. By careful observation of
the different boxes the sort of fertilizer
required for this particular soil and crop
may he determined with a great deal of
accuracy.

!Elements found in Plants. Carbon,
nitrogen, phosphorus, calcium. and po-
tassium are among the most common
and important elements found in plants,
aside from hydrogen. and oxygen.

Carbon- Place some dry plant tissue
front growing beans. wheat, or some
other crop in a porcelain crucible.
Cover and heat strongly over the Bun-
sen burner as shown in Fig. 3. The
gases which escape about the lid will
burn. After a time upon extinguishing
the flame a black- deposit of carboin
will be found on the inside of the cru-
cible.

Cdfciant. Cut up some clover hay and
place it in an iron dish. Heat this over
the Bunsen flame strongly until only
an ash remains. Transfer the ash to a
beaker and add 50 cc. of water and 5 cc.
of nitric acid. Heat for a few minutes
and filter. Now add ammonia to about
20 cc. of the filtrate until the solution
just turns red litmus paper blue. Then
add acetic acid slowly until the solution
is just acid to litmus. Follow this with
2 or 3 cc. of ammonium oxalate solution.
A white precipitate shows the presence
of calcium. Lime. which is calcium oxide,
is used on soil upon which clover or
alfalfa is to he grown awl therefore
calcium will be found in these plants.

This ash may also he tested for po-
tassium as already described making use
of the cobalt blue glass.

The tests for nitrogen and phos-
phorus have already heen given. In
the case of phosphi(ros. however, the
plant or seed must be burnt to an ash
as in the case of the clover. and the
test made upon this ash just as was
done in the case of bone ash.

Testing the Omiiiiy of Lime. Place
a lump of quicklime in an evaporating
dish and moisten it well with water.
Gently warm the dish to about 35 de-
grees Centigrade to hasten the action.
Presently a very vigorous action re-
sults, the, quick -lime swelling up and
generating much heat in the process. It
at the same time crumbles to a powder.
If this process is complete leaving but
little unslaked material the lime is good.

To about half a grant of the slaked
lime in a test tube add 10 cc. of water
and then hydrochloric acid a few drops
at a time. Continue to add the acid a
little at a time followed by warming

(Continued on page 929)



1EmpeTramentall EllectTo-Chemlfry
By RAYMOHD L WAIILES

PART 7-CHEMICAL EFFECTS OF THE ELECTRIC CURRENT; GAS AND WEIGHT VOLTAMETERS

IN the past articles of this series we
have seen how an electric current is
produced from chemical energy. The
effects produced by the electric current
as affecting chemical changes are by far

more important than the mere chemical pro-
duction of the current which is used to pro-
duce the chemical effects.

FIG .1

Water is composed of two parts of hydrogen and
one of oxygen, as can be demonstrated by using

this apparatus.

The above statement can be illustrated by
the following simple equation:

Zn-2* Zn"
Here, a piece of zinc. Zn, is immersed in

one of its solutions such as zinc sulphate
(zinc vitriol). The metal contains both
positive al"1 negative charges, it must
remembered. Two electrons or negative
charges (one electron is shown by the aster-
isk, *, the figure 2 indicating two of them)
of electricity are given up by the metallic
zinc when immersed in a zinc solution, and
some of the zinc passes into solution as zinc
ions, shown as Zn". The arrow pointing to
the right indicates that the equation can
proceed in that direction. Proceeding toward
the right, the metal forms ions. This is the
case with the electro-chemical cells described
previously; the electric current was genera-
ted by a metal passing into solution in the
form of ions.

The arrow in the above equation which
points to the left shows that the equation or
reaction can proceed in this direction also.
This is just the opposite to the right-handed
direction. The equation is said to he reversi-
ble, or the reaction a reversible one. When
the reaction proceeds toward the left, the
zinc ions or zinc bodies in solution give tip
their charges and become zinc atoms. or
just plain zinc metal. This is true in electro-
plating, and in the above left-handed equa-
tion, a current would he required to cause
it to proceed in that direction. It is the
left-handed reaction which is so useful to
man today. The left-handed equation pro-
cedure utilizes electricity. The right-handed
one generates it. Very little of the electrical
energy used today is produced by chemical
methods.

CHEMICAL EFFECTS PRODUCED BY THE
ELECTRIC CURRENT

Perhaps the simplest example of a chemi-
cal effect produced by the electric current is
that of the electro-decomposition of water.

Water has the formula H.O. It is, when
pure, not an electrolyte (does not conduct
electricity), for ions are not present in a
sufficient amount to conduct the current.
Water does ionize or split up and form
cations and anions to a slight degree

(0.00001%), but this is not sufficientsto allow
electricity to pass through it except in the
minutest amounts. If sulphuric acid is added
to the pure water, all electric current can be
made to pass through it, at the same time
decomposing the water. This is similar to
a left-handed equation of the type given
above, electricity causing a chemical reaction.

Figure 1 shows a' simple and inexpensive
method for the electric decomposition or
electrolysis of water. A broken lamp is
filled with water containing five or ten per
cent. of sulphuric acid. Two test tubes.
filled with the same solution are inverted and
lowered over the little stiff wire tips which
are left intact on the glass inner standard
when the filament breaks. On passing a
current through the lamp, from several bat-
teries in series, hydrogen gas will be evolved
from the negative electrode and oxygen from
the positive except as it is attacked by the
action. Exactly twice as much hydrogen gas
will he formed as oxygen, the latter, if cop-
per electrodes are used, combining with the
copper.

Owing to the fact that certain metallic
tips mentioned above are attacked by the acid
and gas evolved, the simple apparatus as
shown in figure 2 can be used. The ele-
ments or electrodes are carbon in this case,
which is not attacked by sulphuric acid. A
cut down and inverted bottle serves as a con-
tainer for the acid electrolyte.

The hydrogen and oxygen gas arc evolved
indirectly from the water, for, sulphuric acid
ionizes in this manner :

+
--> H, H, SO,.

On passing a current, the positively
charged hydrogen atoms (H with the posi-
tive sign above it) pass to the cathode or
negative carbon rod. When these unlike
charges come together, they neutralize each
other and the hydrogen is left free from its
charge. In this state, it is molecular or natu-
ral, so to speak, and passes off as a gas.
which collects ill the test tube over the nega-
tive carbon pole.

The sulphion ( SO,) is charged nega-
tively as a dyad, as the two lines (indicat-
ng minus charges) above it shows. The

whole group, or radical, as it is called, travels
t the anode or positive pole, for it will be

I

I

Fig. 3. A simple Gas Voltameter. It is pos
Bible with this simple apparatus to check and
calibrate home-made ammeters with great ac

curacy.

remembered that unlike charges attract each
other. Upon contact with the positively
charged pole, the negative charge carried
by the sulphion is neutralized and the free
sulphion, SO, reacts with water as follows :

Hydrogen

FIG 2

A simple

Oxygen

Acidified
water

4Bottery

home-made apparatus for the decom-
position of water.

It is the oxygen, or rather a molecule.
Q. of oxygen ( for two atoms of oxygen
combine to form the molecule, 00 which is
liberated at the positive pole of the electro-
lytic cell just made.

A SIMPLE GAS VOLTAMETER

It would naturally be asked, would a large
current produce more gas than a weak one?
The volume of both gases produced is pro-
portional to the current passed per unit of
time. By measuring the amount of both
gases produced, the current which passed
during the electrolysis can readily be calcu-
lated. By this means ammeters available in
the experimenter's laboratory or shop can
readily he checked for accuracy, using the
simple gas -voltameter as shown in Fig. 3.

The gas voltameter consists of two tubes,
A and B. Tube B is graduated in cubic
centimeters. Burettes serve admirably for
both tubes. Tube B is connected at the bot-
tom by means of a short length of rubber
tubing, to a calcium chloride tube having a
three -hole stopper in its end. Short carbon
rods such as are contained in flashlight
eel's are inserted through the stopper as
shown. The tube A is connected with the
lower end of the calcium chloride tube
through the central hole, by means of a
short length of glass tubing.

In operation, the entire system is filled
with water acidulated with sulphuric acid.
The battery and the ammeter which is to be
checked for accuracy, or the home-made
ammeter which is to be calibrated, is placed
in series with the gas voltameter. A variable
resistance can be used to cut down the cur-
rent strength so that the entire scale of the
ammeter can be checked or calibrated. The
pinch cock at the upper end of B is opened
and the screw clamp at the bottom is adjusted
so that the water in tube B is at the zero
mark (top). The spring clamp is then re-
leased, i.e., closed. When the level of the
water in tubes A and B are the same, as
shown by the smaller insert figure, with the
spring clamp open, the instrument is ready to
use The spring clamp must be closed dur-
ing the operation of the instrument, and
the screw clamp must be open.

(Continued on page 897)
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1.-PersPective view of 10" reflecting telescope on pedestal with adjust.
ments suitable for easily training instrument on heavenly bodies. The mag-
nifying eye-p,ece may be seen at the top of the telescope tube at the left.

2-Looking into the upper end of the 10" home-made reflecting tele-
scope, showing suspension of reflecting mirror or prism by three thin rods,
so as to be opposite magnifying eyepiece.

3.-View from opposite side of telescope to that shown in Fig. I. with
cover open, through which reflecting mirror is placed in position at the
bottom of the tube.

4.-Closeup view of 10" diameter silvered reflecting mirror. as con-
structed by the author.

You2T Own Reffaeofing Telescope
AT A COST OF $26.30

By C. E. DIAIRIkl
Member American Astronomical Society, American Association of Variable Star Observers, Etc.

Part II.-SILVERING THE
REFLECTOR

AN unsilvered mirror will give a very
fair image of a bright object like
the moon, but a properly silvered
one will afford eighty or ninety per
cent. of reflection-a colossal ad-

vantage. The silvering process then must be
done thoroughly and with great care; and is
one of the most beautiful experiments in
telescope building. Nor is it at all difficult,
as anyone who has had any experience in
amateur darkroom work will appreciate.
For, whereas no darkroom is necessary, the
same rules with regard to exact measure-
ments of chemicals, regulations of tempera-
ture and above all cleanliness obtain in
perfect silvering as in perfect negative -
making; and there should be neither baste
nor guesswork. These chemicals will cost
a couple of dollars; but there will be suffi-
cient for half a dozen trials; so if at first
you do not succeed in achieving a perfect
film, wipe it off with dilute nitric acid and
go at it again. If you follow directions
you are sure to succeed, probably with your
first attempt.

Clean four quart bottles thoroughly, and
label: A, B, C, and D.

Solution A-Nitrate of Silver, 175 gr.,
Distilled water, 10 oz.

Solution B-Ammonium Nitrate, 262 gr.,
Distilled water, 10 oz.

Solution C-Granulated Sugar, one-half
oz.: distilled water, 5 oz. Dissolve and add
tartaric acid, 50 gr. Boil in glazed dish
10 min., then add pure grain alcohol 1 oz.,
and water to make 10 oz.

Solution D-Caustic potash (purified by
alcohol), 1 oz., distilled water, 10 oz.

Lay speculum in large earthenware dish.
face up. Cut a three-foot strip of stout
wrapping paper. two or three inches wide.
and run through a dish of melted paraffin.
When cold, wrap tightly around edge of
speculum and tie securely with cord. This
will make a dish to receive the silvering
solutions.

With a wad of surgical gauze dipped in
pure nitric acid, go over every part of the

face of the speculum with great care four
or five times. Rinse with distilled water
and repeat. Ten or fifteen successive wash-
ings of the glass are none too many to
insure a perfectly clean surface, for he
warned of one thing: if there is a spot of
finger grease or other foreign matter on
the mirror as large as a pin -head, it will
not receive the silver. After the final
rinsing, cover glass with distilled water
and let stand in saute temperature as the
chemicals for several hours. At tempera -
owe 80° F., the silver deposits best. If
warmer, it deposits too fast and is too
soft to polish well; if cold, it deposits too
slowly.

Place two clean beakers side by side. In
the first mix one ounce each of Solutions
A and B. In the second beaker, mix like-
wise one ounce each of Solutions C and D.
You arc now ready to silver.

Pour off the distilled water which has
been standing on the speculum, replace mir-
ror in dish, then quickly empty the contents
of one beaker into another. The solution
will turn straw -color, then deepen to brown
and thence to inky blackness. At this in-
stant flow over the speculum and rock as
when developing a photographic plate.
Within a few seconds the silver will be
seen to film over the entire disk, and little
black granules will form through the solu-
tion. At this point, before the millition gets
muddy, as it soon will, rinse out the two
beakers with distilled water, and mix Solu-
tions A and B. and then C and D. then mix
together as before. Quickly pour off the
muddied solution from the mirror and pour
on the new, rocking again. This will double
the deposit of silver. Do this still a third
time, and even a fourth. if, on holding the
mirror up to the window, the film of silver
appears to be too thin. It should not be
opaque. but objects dimly outlined through
it. Rinse mirror with half a dozen or more
changes of distilled water to eliminate all
trace of solution, flow over an ounce or
two of denatured alcohol and set up in a
sunny window to dry. If your glass was
clean. the temperatures of chemicals and
speculum all equal, and your chemicals guar-

anteed. C. P.. you probably have a mirror that
is perfect enough to adjust in your telescope
without further polishing, for all ordinary
visual work. Still, you will want the
brightest surface obtainable-one approach-
ing as nearly 100 per cent. reflection as pos-
sible-so, after a day or so drying and hard-
ening in the sun, lay the speculum on the
shelf of a stove to warm and prepare for
quite a tedious hit wholly worth -while job.

From the well -washed jeweler's rouge,
which you used in the polishing process.
spoon out about as much as would cover a
silver quarter. Place in a dish on a stove
till bone-dry. Wrap in a piece of new
chamois skin and pound to fittest powder.
The chamois will take up almost enough
of the rouge to polish, but a little more may
be supplied from time to time. Wrap the
chamois around a wad of cotton, then warm
over the stove. The mirror should he quite
warm now; and beginning at the center,
with a light circular motion polish evenly
and with extreme care. You will soon he
gratified by the result; and after an hour's
work your speculum will resemble a pol-
ished block of the finest ebony.

You will be so pleased with your accom-
plishment now that you will be doubly glad
that you started building your mounting
about the time of undertaking the grinding.
for you can hardly wait till nightfall to give
your handicraft the supreme test on the
moon, double stars, clusters and nebulae as
well as the planets. Even with low -power
eyepieces you will he staggered with the
light -gathering power of your mirror.
Theoretically it will give you nearly a
thousand diameters with a high -power ocu-
lar and perfect seeing; but you will rarely
require more than two hundred: and for
ordinary observations a power of fifty with
a ten -inch is sufficient. It will show the
crescent phases of Mercury and Venus: the
moons and markings of Jupiter and Mars;
the wonders of the trapezium in Orion;
multiple star systems and clusters and a
thousand celestial marvels, as well as the
endless catalog of lunar phenomena, the
disk of the moon filling the entire field.

(Continued on page 907).
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THE CONSTRUCTOR

How .ac) Uoice Youao Cammenm

ACOMPLETELY light tight card-
board box, one inner and of which
receives a photographic plate and
in the end opposite to this a fine,
even pin hole is placed, is the sim-

plest conceival Ile type of camera. As primi-
tive as this device is, it is far more efficient
than is generally supposed. In many cises
such a camera is to Ile preferred to the best
type of lens camera, est iecially for the taking
of landscapes and :statues. They are always

y 111) IER1ES-11. BADE
THE CAMERA, THE LENS AND THE PICTURE

they must he perfectly parallel in the center
as well as at the edges with both the open and
closed diaphragm. When this is the case
such a lens can be used for all kinds of work;
it is a true universal objective which, in its
efficiency, will satisfy the highest demands to
which it call be subjected.

131n -trait lenses allow much light to pass,
but they are nut free from distortion at the
edges. Fi at his reason only a small surface
of the plate call be utilized, kr this is suffi-

sliarp. The picture, which results, depicts
the nearest object as clear as the furthest and
all degrees of shadow, of light and darkness
r.re exceptionally true to the original. But
it has one fault. The picture to be taken
must be fully illuminated, and then exposed
for a comparatively long time. The picture
of a sunny landscape at mid -day requires a
time exposure of one minute.

In the regular camera a lens is used for the
reduction of this time interval. A camera
maw appear and be constructed as it will, it
fulfills a part only of its missii in if it is light
tight. It may be as cheap as it is possible to
get it, but the saving of money on the lens is
false economy. Today three things are de-
manded of a lens, its ability to let much light
pass, to give a correct image, and to produce
clear-cut pictures; but this three -fold purpose
is solved by few of them. The amateur re-
quires a universal lens which should not dis-
tort the object as is the case with many
objectives. The lens must fill the whole
plate sharply and distinctly with open dia-
phragm. An increase in the passage of light
through the lens is obtained by selecting a
higher numbered objective than that required
by the camera. In this case a lens is selected
for a 4 by 5 camera which will completely
fill, with open diaphragm, a 5 by 7 plate
without distortion.

It is an easy matter to prove how correctly
a lens works. A square piece of paper ruled
in a number of sf [flares, and large enough to
till the plate is attached to the wall. This
is then brought to a sharp focus, not reduced,
but in its natural size. Then all the lines
must be sharp and clear cut, and, above all,

rays of light. It is for this reason that the
ordinary photographic plate does not give the
light values of the various colors as seen by the
eye. Only when a violet colored screen or
ground glass is used for focusing can the
resultant picture be determined before it is
taken. Photos taken in the morning or in
the evening .do not furnish good results, as
the yellow rays are then predominant.

The camera is like an eye, it sees all the
colors, but the sensitize(1 plate is completely

Left: Two view finders, one sta-
tionary and the other movable.
When the stationary finder is
trained on an object, the pivoted
finder is turned until the object
is on the center line of both.
Then the scale shows the dis-
tance the object is away and
can therefore be correctly fo-
cused. The single view finder is

divided as told in text.

The square ruled chart shown
at the right, makes it a simple
matter for anyone to test the
lens of a camera in order to de-
termine how correct it is. The
lines of this chart, with a good
lens, will be reproduced on the
focusing glass :n exact parallelism.

cient for a single portrait. For landscapes
the so-called landscape lenses are sometimes
used. But here the iris diaphragm usually
employed must be closed down quite con-
siderably for the production of distinctness
and then comparatively little light passes
through. An advantage is the clearness of
the picture. Such an objective consists at
least of one crown and one flint glass lens.

The results obtained!with these and other
specially constructed lenses can also be
secured by the amateur just as efficiently if
not better, with a double anastigmatic lens.
Here the front and back series of lenses are
symmetrically built, each pair of lenses con-
sisting of three pieces. If the front series is
removed the remaining series can be used as
a landscape objective, but it must be remem-
bered that the focal length is then doubled.
At the same time a double anastigmatic can
be used for the most rapid of snap shots.

When a camera is selected, the one to be
preferred is a Graflex. Its mechanism per-
mits the fastest snap shots as well as time
exposures, and the picture is visible, plate
size, to the last instant. Then the object
can be sharply focused. A judgment of dis-
tance is not necessary as in the case of the
small finders on the ordinary camera where
the resulting pictures are, too often, indis-
tinct and blurred.

How is the picture now forme I on plate or
film?

The agent producing the optical and chemi-
cal picture is the light. By its means chemical
changes are caused in different substances
which are extremely susceptil le to light.
Our plates :aid lilms are coated with silver
salts and certain definite rays of the spectrum
act upon these salts when exposed to them.
The silver salts are exceptionally sensitive to
light blue, violet and ultra -violet rays which
are the chemically' active or actinic rays.
Much less active are the red, yellow and green
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color-blind. It only differentiates between
light and dark. It is the ultra -violet rays
which are the most active upon the plate,
and not the various colors; and as the objec-
tive is arranged so as to concentrate these
practically invisible rays upon the plate in
order to bring forth the picture, the picture
in the camera leans strongly towards the blue
side of the spectrum, but this is invisible to
the eye.

The silver salt upon the plate has the
property of changing in proportion to the
actinic intensity of light received, the exposed
plate, however, showing no change until it is
developed. In this process a reducing agent
acts upon the silver salt and the image, which
really is a deposit of finely divided silver,
appears. After developing, the plate still
contains silver salts not altered by the light,
and if the salt were left on the plate the
image would soon be clouded and finally
obliterated by the light. Therefore the image
is fixed by dissolving the unaltered silver
salt. The resultant picture is an inverted
image of the picture taken, all dark parts of
the object appearing light, and the light parts
dark. Only on taking a print from this nega-
tive is the approximate tone value of the
original object obtained.

After these few technical remarks a little
must yet be said about the taking of the
picture. All photos must be taken from such
a position that the sun does not shine into
the objective. Snap shots are only to be
taken in a good bright light and then only
when the object is in motion. Snap shots of
persons taken in full sunlight, are never
satisfactory. The light parts are then far
too hard :l1111 the shadows too black. Such
pictures are best taken in a slight shade with
a short time exposure or one waits until a
white cloud passes before the sun, as the light
is then more diffused. As a substitute for
such conditions flashlight pictures are only a
makeshift.



The upper left photo shows extension bellows for a Graflex camera. Upper right and lower left photos show a method of making small part of ground
glass suitable for very fine focusing by means of Canada balsam and a thin microscopic cover glass. Note how type can be read through this partof the glass in upper right picture. Note simple method for raising the bed from the tripod on which a Graflex or other camera is mounted. A wire or

other metal arm is pivoted to the top half of the bed, and may be clamped or hooked in various positions on the lower part of the tripod.

Daylight illuminates the near object as
fully as the distant one, as the sun, the source
of light, is for all practical purposes, situated
at. infinity. The magnesium light (flashlight)
flames only a short distance from the object,
and illuminates those objects equally which
are equally distant from it. According to the
well known law of optics, the intensity of
surface illumination of artificially lighted
objects diminishes as the square of the dis-
tance increases. kOnly a part of the object
illuminated with flashlight powder is cor-
rectly lighted, all others receive too much or
too little.

When using the diaphragm, it must be re-
membered that the light passing the lens de-
creases inversely with the square of the lineal
opening as it is closed. The more the opening
is closed the longer must the exposure he
made. And it is only used to give the final
picture more depth.

In general the snap shot is under -exposed.
These plates or films should always be placed
in a weak developer, as such a solution will
act more uniformly than a normal or strong
solution. The amateur usually employs a
developer which is far too rapid in its action.
Only when the process is slowed down will the
shadows have a chance to develop before the
lighter parts become too strong. The white
parts, that is those which appear black on
the negative, will always be seen first in
developing. In the beginning they run over
the entire plate, then slow down, and finally
the half tones will be observed. It is these
which must be completely developed. An
over exposed plate shows but little difference
in the light and dark parts. Such a plate
must be developed with a strong solution.
al over developing then doing little harm,
If it should still he too dark, it is an easy
matter to weaken or restrain its intensity.

It is best to avoid all changes in the grade
of plates, films and developer, otherwise it is
almost an impossibility to secure uniform
results. The exposed plates should not be
given for another to develop, but it should
be done by oneself. It is not the picture

which gives satisfaction in photography, it is
the carefully bringing forth of the invisiLle
picture, its fixing, and the production of the
positive or print.

FOCUSING AND AIDS IN FOCUSING

The. small, simple, and cheap cameras, the
Brownies, require no adjustment in the taking
of a picture. It is always in focus when the
object is seven or more feet away, the exact
distance being noted on the circular accom-
panying the "box." For the purpose of
bringing the object or person to be taken in
a direct line with plate and lens, a view finder
is usually placed above the lens, a device
giving a reduced picture of the object to be
photographed. The better grades of pocket
or folding cameras are also provided with
such a view finder. But here the object
must first be focused before it can be taken
since these cameras are furnished with a
short bellows. They arc not focused at
infinity like the box cameras.

It has already been mentioned that the
pin hole camera cannot be focused, the ob-
jects in the distance appearing just as sharp
as those in the foreground. This cannot be
attained with a lens since an iris diaphragm
cannot be closed down to such a fine point.
For this reason the simplest type of box
camera must also be focused to a certain
degree and this is accomplished by placing
the object at a well defined distance from the
camera. The view -finder does not give an
answer to this problem, the distance must
be judged, and this guessing gives many in-
distinct photos. The fogginess of the pic-
ture in many cases may be traced to a differ-
ent fault. The distance may be correctly
judged, the picture may be sharp, hut, at
the time of taking the snap shot, the camera
moved. It is in these simpler cameras that
the snap -shot shutter is thought to be so
rapid that the slight movement of the camera
while releasing the shutter is negligible.
This opinion is absolutely wrong. The
camera must be held firm and immovable,
otherwise the result will be a distortion of the

picture. It is always best to attach the
camera to the tripod or other stand even
while taking snap shots. Then the object
may move, but the camera will not. The
fogginess of the picture is increased with the
inverse ratio of the distance. The further the
object and the smaller it is upon the film,
the less likely will it be to suffer from distor-
tion.

There are various ways in which the dis-
tance that the object is away from the camera
can be judged. The simplest of these is to
divide the upper glass surface of the view
finder into a number of segments or line3
which will then represent the height of a
normal man at different distances. For
instance five horizontal lines are drawn or
scratched upon the glass. If now a normal
person covers all lines he will be as close to
the camera as the bellows extension will per-
mit. If he covers four then lie may be 9 feet
away, if three probably 12, etc. The correct
distances will, of course, have to he measu-,N1
with a tape line before the lines are scratched
on the glass and the measured distances
should either be remembered or written on
the camera.

Another method will probably be feasible.
This consists of providing two view finders.
One is firmly attached to the camera and
gives the portion of the picture which is to
he taken upon the film. The other is movable
and is placed as far to one side as is conveni-
ent. The greater this distance is, the more
exact will the result be. The rear end of
this pivoted view finder carries a scale which
reads the distance that the object is away.
Both view finders are provided with a verti-
cal line through their centers. The immova-
ble view finder is trained upon the object to
be taken. Then the pivoted finder is turned
until both lines coincide upon the same
object. The scale then gives the approxi-
mate distance.

The Graflex has no view finder. Here the
entire apparatus is so arranged that the

(Continued on page 910)
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Soldering together two pieces of wire
with the blow pipe.

Mounting detector crystal in cup with
the aid of a match and a blow pipe. deraig salts are very effective for general soldering.

Soldering with a soldering iron. Non -corrosive hoi

Now to Do 5ollelerTing--zne_ Ailloy
THE metals have influenced, in a

striking degree. the progress of
civilization. First it was the softer
and more precious ones which at-
tained supremacy. Then the harder

ones came into use, until. finally, the alloys,
which outrank all others in point of use-
fulness, were developed.

The specific gravity of alloys is rarely the
arithmetical mean of their constituents. in
some, the density is greater, in others, it is
smaller. Then, too, the proportions itt
which the various metals unite can not be
definitely determined. In some cases it is an
atomic proportion, in others it may be an
arithmetical ratio. All that can be said
with any degree of certainty is that the
metals are generally soluble in each other
and unite, not only by fusion, but even by
contact. Under such conditions it can read-
ily be understood what difficulties must be
surmounted before an alloy having certain
well-defined and specific properties can be
produced.

Just mixing and fusing a heterogeneous
mass of different metallic elements may lead
to no results. In fact, quite a little experi-
ence is necessary to compound alloys with
any degree of success. Then, too, there are
no general rules to follow, each type being
prepared in an independent and different
manner. Sometimes the more fusible metals
are melted first, in other cases the more re-
fractory are heated to a temperature where
a perfect union will take place. At the
same time a flux is often required, such as
rosin or fluorspar. the material depending
upon the fusing temperature and properties
of the metals employed.

There are many alloys of universally
known characteristics and well understood
physical properties; other, more or less rare,
are the possessors of freakish and little
understood attributes. For instance, alloys
of tin, bismuth, or magnesium with alu-
minum, decompose water, setting hydrogen
free. Here it is possible that the metals
are not perfectly alloyed and it is thought
that infinitely numerous particles, exception-
ally minute in size, are formed on cooling,
which act as thermocouples. Others give
abnormal color effects, especially those diffi-
cultly fusible elements of iridium. osmium,
etc., with aluminum. Gold with various
proportions of other elements, such as iron,
cadmium, silver and copper, gives us metal-
lic alloys whose color ranges from white to
yellow, red, blue and green.

The commonest of all metals is iron and
steel, and the simplest way to determine
its composition quickly, is to grind a piece

on an emery wheel in a dark room, observing
the size and color of the sparks emitted.
Steel with a high carbon content gives short.
star -shaped and white sparks: with little
carbon the sparks become much longer be-
sides being straight and yellowish in color.
When it contains 18 per cent. of tungsten
only a few (lark red rays are emitted.
Chronic -tungsten steel gives both light and
(lark red stars with occasional white sparks.
Manganese steel produces white sparks.
which are interspersed with stars.

A newcomer among metals, and by no
means the least important, is the alloy,
duralutninum, which came into prominence
in Europe, being particularly developed by
the Zeppelin firm. It is an alloy of about
4 per cent. copper with aluminum and has
the approximate physical properties of steel
with just one-third of its weight. This
makes it an ideal metal for airplane con-
struction, where a minimum of weight is of
the greatest importance and, it is also highly
resistant to -corrosion.

In the construction of hydraulic cylinders
an alloy of :upper and zinc, with from 2
to 5 per cent. of iron is used. This com-
bination gives remarkable strength and elas-
ticity and will withstand a pressure of 760
atmospheres. Cylinders of steel will begin
to sweat, the interior pressure being so
great that the water permeates through the
pores of the metal, but with this alloy. the
pressure can still be increased without any
moisture being perceptible on the outside of
the cylinder.

An alloy used for the unique purpose of
soldering glass. mending cracked glassware.
or cementing lamps made of metal and glass,
consists of 3 parts of lead, 2 parts of tin, and
21/.. parts of bismuth. This alloy melts at
212° F. Another glass solder which melts
at 392° F. consists of 95 parts of tin with
5 parts of zinc. Another of 90 parts of till
with 10 parts of aluminum melts at 734° F.
Great care must be taken not only to pre-
vent the glass from cracking, but also to
prevent the alloy from oxidizing. It is,
of course, best to heat the glass to the
requisite temperature and then to draw this
alloy over the glass, melting it by the heat
of the glass.

Solders, which are generally classed as
hard or soft, are alloys of two or more
metals used to unite two surfaces either of
the same or of different metals, and, as
the strength of the soldering depends upon
the kind of solder used, the degree of
strength required for the joint must be
kept in mind. It is very important to re-
member that the solders must always have

a lower melting point than the object to he
sobered and the object must be perfectly
free from oxides both before and during
this process a freedom obtained by some
flux. A solution of zinc chloride made by
saturating 1V2 pints of hydrochloric acid
with zinc, ounces of sal ammoniac in
1 gill of water, 1 ounce of chloride of tin
in I gill of water, are mixed. If cloudy,
add a few drops of fresh muriatic acid.
This will clear the liquid. A neutral
soldering flux often employed with great
success, especially for soft solders, is rosin
or allow (a common candle will often he
found serviceable). For harder solders and
brazing, a dry mixture of boric acid and
sodium carbonate placed on the metal to he
soldered is a very good dry preparation as
the borax dissolves the oxides formed on
the joint.

The harder solders, often called spelters,
do pot flow below a red heat. A mixture
of 58 parts of copper, 17 parts of zinc, and 15
parts of tin produces a white hard solder.
Another having a yellow color, but which
can only be fused at high temperatures is
well adapted for all kinds of iron, steel and
bronze, and consists of a mixture of 53.3
parts of copper, 43.1 parts of zinc. 1.3 parts
of tin, and 0.3 parts of lead. Soft solders
melt at much lower temperatures. Typical
formulae of soft solders are:

Melting Point
Bismuth Lead Fah.

2 464°
3 432°

392°
3 2 3 374°

5 3 374°
1 365°

5 2 356°
2 2 320°
3 4 297°
2 1 266°

The number of parts indicated for the dif-
ferent metals are taken by weight, while
the last column refers to the melting tem-
perature in the Fahrenheit scale, the tem-
peratures being approximate.

These solders, which are easily prepared,
are well adapted for any general work not
requiring special strength.

Still other alloys melting at much lower
temperatures are much used in automatic
fire extinguishers of the sprinkler type.
These are also ill domaind for mounting
crystals in crystal detector cups. These con-
sist of

Melting Point
Bismuth Lead Tin Cadmium bah.

S 2 3 212°
7 6 1 180°
8 4 2 1 150°

16 11 3 2 170"
6 8 3 10 167°
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dcpartin4 11 will :man' the follow int monthly prizc,: First prize, $15.00; second prize, $10.00; third prize, $5.00.
The purpose of this department is to stimulate experimenters toward accomplishing new things with old apparatus or old material, and for

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

FIRST PRIZE, $15.00

GAS -HEATED SOLDERING IRON
A unique soldering iron can be very easily

constructed with material found about the
workshop, particularly if an ordinary cal-
cium carbide lamp. such as is employed on
bicycles, is on hand. If this is unobtainable,
a calcium carbide generator could be con-
structed at but little cost. The accompany-
ing diagram shows in detail how this solder-
ing iron is made. A rubber tube passes
from the calcium carbide generator to the
handle of the soldering iron, where the pipe

Yen/ /704,

Pee/
tube

Rubber ..-'
tub,t7g Copper tut?

T770 vabie

Noad /7a/41/e,

Carbide
//:0-

A discarded bicycle lamp of the carbide type.
and the special soldering iron shown above, con-
structed out of old parts, is very serviceable for
experimenters who cannot heat their irons by

means of electricity.

terminates in a small tip, around which is
placed the soldering copper. This copper
has been drilled out from the reception of
the pipe. and several air vents drilled ob-
liquely into the same. In the iron which I
used, only two air vents were supplied, hut
the number of these openings will have to
he determined by the experimenter. To
light the iron, the copper is first removed
and the gas turned on. It is permitted to
pass through the iron for a minute or so,
to expel all air, after which the gas is
lighted, the copper screwed back into place,
and the iron is permitted to heat up for a
few minutes. Inasmuch as the amount of
gas can be regulated, the heat of the solder-
ing copper will be evenly maintained. Study-
ing the sketch will enable the experimenter
to construct one of these devices easily.

Contributed by CLARENCE ANAM IER.

SECOND PRIZE, $10.00

PRODUCTION OF ARTIFICIAL
GEMS

This may at first ,,,und misleading, for
no furnace is used nor are the chemical con-
stituents of a gem taken into consideration,
in fact the scope is only hindered in the
shape of the product and the various colors
of glass obtainable. The glass should not be
colored on the surface only (which can he
told by looking through it from a broken
edge), but of even color throughout. The
diagram will explain the arrangement of the
apparatus. A very good coil of the kind that

is used in arc lamps of a reactance of 9
ohms or so, will do. The arc is best struck

110 V
AC.

o
Adhering Detachea-

,-Co/ored g/ass

Arc /a-,9
/ cod

A very interesting experiment is the making GI
artificial gems out of copper and sheets of col-
ored glass. The manner in which the apparatus

is set up is depicted above.

by hand, resting the fore arm on the table
to steady yourself, and just as the copper
bead drops, withdraw the carbon. Shortly
a snap is heard and when cool the bead can
he pried from the glass, the glass adhering.
but quite easily separated by the edge of a
knife. The glass is usually of the shape
shown in cut, varying somewhat in depth
and shape. A word to the wise: the height
the bead drops from is very important, for
if the bead spatters it will imprison air
bubbles and not be round in shape. A height
of 1 inch is usually correct. Goggles should
be worn for convenience in observing the
bead. The finished gems I made would
readily scratch glass, due evidently to tilt
hardening they had undergone.

Contributed by GILBERT P. MILLER.

SOLDERING WITH ELECTRICITY
To solder successfully with electricity

the following apparatus which most
amateurs possess are required: An old
arc light carbon, or small carbon rod.
a storage battery (of preferably high
amperage), storage battery clip, and sev-
eral feet of flexible wire. As seen in
the illustration, one terminal of the stor-
age battery is connected to the battery
clip, and this in turn is clamped to the
carbon rod. The other terminal of the

A Solder
B  Carbon rod
C  Ba//erg clip
0 Piece to be soldered

Your storage battery can be used for soldering
purposes when no copper is available. The
results are surprisingly good. Simply arrange
the apparatus as shown above and solder the

joints by the heat developed by the arc.

battery is fastened to the metal that is
to be soldered. (or if two pieces arc to
he joined the lead is connected to both).
After all connections are made. a little
paste is applied to the joint to be sold-

cred. The stick of solder is placed on.
the joint so that it will make contact,
and the end of the carbon rod is touched
to the solder directly over the desired
spot. The heat generated will melt the
solder, after which the carbon may be
used as an iron to smooth out the work.
as each time the carbon is touched to
the metal, the resulting arc generates
heat sufficient to join the pieces securely
together. If a battery clip is not available,
a block of wood with a hole bored through
it large enough to admit the carbon rod
may be employed or a clothes pin may be
used.

-Contributed by FERRIS W. SULLINGER.

One of the most effective methods of removing
rust from iron pipes in which the flow of water
has been materially decreased, is to vibrate the
column of water in the pipes, as shown in the
diagram herewith. The article explains the

action more fully.

THIRD PRIZE, $5.00

RUST REMOVER FOR WATER
MAINS

Here is a scheme which was used for in-
creasing my water supply after the pipes
had become choked and caked with rust,
which saved the cost of having the street
opened and new water pipes installed. It
can be made very easily and then may he
reserved for such purposes. I used a 3/4 -inch
pipe, 6 inches long, threaded on one end, and
made a plunger of hard wood, as per sketch
herewith. In order to operate it, the water is
first turned off, and the pipe disconnected at
an elbow, "D." The 6 -inch length of pipe
"B" is then connected, and the plunger "A"
inserted. This plunger should fit into the
pipe snugly but not too tightly. Now hold
the plunger down and turn the valve on fully.
The water pressure will force the plunger
up, and as it rises, drive it back slrarply with
a hammer or hatchet. Repeat this operation
several times. Then turn off the water. The
plunger is now removed and the water turned
on. You will immediately note the increased
pressure and the rust and dirt that comes out
of the pipe, cleaned by the hammering of the
plunger and vibrating both the pipes and the
column of water. Should a pipe become
stopped up screw on a 6 -inch nipple "B"; fill
entirely full of water, and insert plunger
about a half inch, and proceed as before.

Contributed by W. T. MARKOWSKI.
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THIS MONTH'S $5.00 PRIZE

HOW TO FILTER DIFFICULTLY
SOLUBLE COMPOUNDS

When a substance has been dissolved, the
solutions nmst often be filtered to remove
insoluble impurities. This is usually accom-
plished with the aid of filter paper. But
when the solution easily crystallizes when
cold, it must be filtered through a hot
funnel and the same case occurs when the
compound is difficultly soluble. Then Me

FILTER'PAPER

SOLUWA
T O T144HOFILTERED

RUBBI

111

TUBIh

Certain solutions crystallize easily when cold.
Consequently the above method if employed, will
be found to aid rapid filtering by keeping the

solution to be filtered warm.

spaces oetween filter and funnel are liable
to become filled with crystals produced by
the cold walls of the funnel.

Very small quantities may easily be fil-
tered by first warming the funnel, while
larger quantities are readily filtered with the
aid of a simple hot water filter. This con-
sists of a large funnel about 5 or 6 inches
in diameter with a comparatively short and
wide stem. Into this a smaller funnel, also
with a short but narrower stem is inserted.
To the stem of the smaller one a short
piece of rubber tubing is attached in such
a way that the rubber will make a water-
tight connection with the larger stem of
the large funnel.

This double funnel is now warmed rand
boiling water then poured into the larger
one. The hot water will keep the smaller
funnel sufficiently warm fi ir the filtration
and the substance will not crystallize out
during the process.

Contributed by DR. E. BADE

INTERFERENCE BANDS
This striking experiment requires the

simplest of apparatus. merely a flame and a
thin sheet of mica being sufficient. The
best source of illumination is a Bunsen flame
arranged with a small wire -gauze tray
above. Monochromatic light is desirable so
the tray is cowered with sodium chloride

By means of a piece of mica and a Bunsen burner.
striking demonstrations of the propagation of

light in the form of waves, is made.

( ro rmmon salt) and the burner adjusted to
give its hottest flame. The sodium constitu-
ent in burning gives out a yellow light of
that color only. The apparatus is arranged

EDITED BY S. GERNSB ACK

as shown, the mica being slightly bent hack.
After a little adjusting the image of the
flame will be observed on the mica and it
will consist of a number of parallel bands
as if a ladder -like screen were interposed
between the flame and mica.

The explanation of this phenomenon is that
the form of light propagation is in waves.
It follow, thn, that when two light rays
originally Irian the flame come together
after separation. in certain positions the
crests and troughs of one ray coincide with
the crests and troughs of the other. the con-
sequence being that the image is greatly in-
tensified at these parts. In all other parts
the crests and troughs of the one coincide
with the respective troughs and crests of the
other ray-there is therefore no image at
these places. The two interfering light waves
are reflected from the front and back faces
respectively of the mica. The latter wave
is therefore behind the former by amounts
which vary according to the angle at which
the initial ray strikes the surface and accord-
ing to the thickness of the mica sheet.

Contributed by W. A. REto.

THE PHANTOM LUMP OF SUGAR
Dip a lump of sugar in some photogra-

phers' collodion till it absorbs all it can hold.
Now let it dry about four hours to permit
the ether to evaporate. The lump of sugar
looks the same as any other lump. Put it
in a glass of \ voter and it will sink to the
bottom as any other lump would. However.
after a few minutes the sugar will appar-
ently float to the surface of the water and
stay there. Upon close inspection it will
be seen that it is not the lump of sugar.
but the collodon that filled the pores of
the lump of sugar and then rose to the top
when the sugar dissolved in the water. It
is very fragile and breaks at a t

Contributed by P.; I. M NTTIC.

REMOVING FIXED STOPPERS
A very common thing with bottles con-

taining chemicals used ill laboratories is for
the stopper to iiecome fixed. Sometimes this
may be removed by rocking the stopper
backwards and forwards but where it is
tightly fixed the top of the bottle may break.
A far better tray is to freeze the stopper
so that it contracts and it will then easily
he removed. Mix up some crushed ice and
calcium chloride and then in this place the
top of the stopper. Take care that the
neck of the bottle does not touch the ice.
Leave for about twenty minutes and then
lift the bottle up holding the stopper in
place. It will be found quite easy to remove
the stopper which has shrunk antler the
extreme cold. One bottle which contained
sodium carbonate had a stopper which defied
all previous attempts to get it out. This
was owing to the fact that the chemical had
formed sodium silicate which is a first-class
adhesive where glass is concerned. Yet.
after freezing, the stopper was quite easily
removed.

Contributed by S. LEONARD BASTIN.

THE MYSTERIOUS MOTH BALLS
Much fun and entertainment can be de-

rived from two or three moth balls and a
glass filled wit'i water charged with sodium
bicarbonate.

Drop the balls into the liquid. They im-
mediately fall to the bottom. but soon, to
the amazement of the onlookers, they slowly
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rise to the surface. Then, without warning.
they sink again, repeating the process as
long as any of the carlxmate remains in the
water. While at a distance the trick ap-
pears very mysterious and interesting, the
phenomenon is simple and may later he ex-
plained. Just as soon as the balls have
settled to the bottom, bubbles begin to form
on their sides. growing rapidly larger. until
their buoyancy overcomes the weight of
ball itself. Then they lift it to the surface.
where some of the bubbles burst, causing

Ordinary moth balls when dropped
charged with sodium bicarbonate,
surface and sink again in a very

manner.

into water
rise to the

mysterious

it to fall again. By placing several of the
moth balls in the solution at one time, they
appear to he moving up and down constantly.

Contributed by DALE R. VAN HoRN.

A CONSTANT -PRESSURE GAS
GENERATOR

Three bottles, A, B, C, with rubber stop-
pers and connecting with glass tubes as
shown in the sketch are fitted together. In
bottle B the solid chemicals are placed.
Into bottle A, through the funnel, the acid
is poured, the acid then runs down into the
bottle C, when the acid rises from the bottle
C and comes in contact with the chemicals in
bottle B the gas is generated. The gas con-
tinues to generate until the pressure is suffi-
cient to force the acid back down the tube
into the bottle C. then the action ceases, but
when the gas is used from the tube D the
acid rises and more gas is generated, thus
keeping the pressure nearly constant.

Contributed by Wm. LINDEMAN.

With the above apparatus gas can be generated
at a c3nstant pressure. Three bottles and as
many  wo holed stoppers. with a few pieces of
bent glass tubing. constitute the entire apparatus.
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Wilyintee $1100.00 e ConteA

First prize winner in Loud -Talker Contest, en-
tered by Mr. Kraemer. A mirror was used to
show the end view more clearly, there being
but one phonograph sound box and magnet, as

shown in diagram at right.

PRIZE WINNERS
FIRST PRIZE

$50.00 in gold, Mr. G. I. Kraemer, 212 West
72nd St., New York City.

SECOND PRIZE
$20.00 in gold, Mr. E. Carnutt, Garnett,

Kansas.
THIRD PRIZE

$15.00 in gold. Mr. H. L. Jones, Saratoga
Springs, N. Y.

FOURTH PRIZE
$10.00 in gold, Mr. Le Roy Western, 626

E. 2nd St., Plainfield, N. J.
FIFTH PRIZE

$5.00 in gold, Mr. T. Mackie, 36 Lowther
Ave., Toronto, Canada.

FIRST PRIZE
By G. I. Kraemer

THE accompanying diagram and pho-
tograph shows a type of loud -speaker
which may be built by any amateur
having a little experience with 6iols
and enough patience to assemble it.

It consists mainly of a phonograph sound -
box, upon which is fixed a small piece of
iron in place of the needle. In order to
maintain this small plate firmly, the needle
support is cut with a hacksaw to provide a
slot into which the small plate fits and is
soldered. The electrical part of it consists
of a magnet taken from an old 75 ohm tele-
phone receiver with one of the coils wound
with some number 34 wire; the whole
winding having a resistance of about 15

ohms. The mounting of these two units is
clearly shown in the diagrams, and needs no
further explanation.

Since this loud speaker is to be used with
an atnplitier, it is necessary to use a step-
down transformer, the primary of which has
an impedance equal to that of a vacuum
tube. It will he necessary to experiment
in order to get the exact winding. The sec-
ondary is wound with some number 34 en-
ameled wire and has a resistance of about
20 ohms. The core is composed of a bundle
of iron wires 3. of an inch ill diameter by
214 inches long.

The only adjustments to be made once
these parts are assembled is the distance
between one of the pole pieces of the mag-
net and the small iron plate mounted upon
the diaphragm. Once the proper adjustment
is made the magnet may be secured in place
by means of a small block of wood inserted
under it, and held there by a screw. It
should he noted that in order to allow a
free vibration of the armature and dia-
phragm, the two supporting screws which

"HOME-MADE LOUD -TALKERS"

Phonograph /fort:,

Piro/ screws removed
5a7a// iron p/a/e

,..,,,,,,,,,,,,
k_

4/77p1

:::

..- Small gap

Traps!

grew

normally hold the needle clamp in place are
removed, the only support being provided
by the second pole piece of the magnet to
which it adheres by magnetic attracti,:n.

SECOND PRIZE
By E. Carnutt

3lateriol Necessary
12 stove bolts 3/16 x 34 of an inch, flat head.
1 phonograph horn.
4 stove bolts 3/16 x inches, round head.
1 stove bolt x of all inch round head.
1 carriage bolt 3/4; x 3,4 inches.
4 magnets from old magneto.
I Ford spark coil.

Piston pin a x 3 inches.
Part of old disc phonograph record.
Scrap of zinc 3,1. x 31/2 inches.
Auto horn with diaphragm about 4!/ inches

in diameter.
2 pieces of iron ti'!. X 6' X 3/16 inches

thick.
.13 feet of No. 36 enameled wire.

Procedure

The main frame consists of two crosses,
No. 1 and No. 2 in diagram, made from two
61/: x x 3/16 inch pieces of sheet iron.
Four holes are drilled and tapped to receive
the four PA X 3/16 inch stove bolts so
that the horn and diaphragm can be ad-
justed. One 15/16 inch hole is drilled in
the center to receive the coil mounting.
Eight Niles are drilled to match holes in
the magnets to receive the 3/16 X ;1./4 of an
inch stove bolts.

No. 2 has 8 holes drilled in it to match
those in the magnets and a of an inch
hole in the center in which is inserted a

of an inch bolt 3'4' inches long which
passes through the hollow piston pill and
is riveted fast to the same. This forms
the south pole of the four magnets and the
15/16 of an inch hole in No. 1 forms the
north pole.

The four magnets and the two crosses are
assembled, the piston pin from the south
pole to be in the center of the 15/16 inch
hole in No. 1 when assembled. The four
magnets are arranged as in No. 3.

Arrangement ow
Of magnets
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A#94 teem transfac.

Second prize winner in our Loud -Talker Con-
test, entered by Mr. Carnutt, who submitted
affidavits as to the excellent talking qualities of
his loud -talker. Details of the magnets and mov-
ing coil arrangement are given in diagram at

right.

1 -"diaphragm
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No. 2 is bolted on the bottom, inside, and
cross No. 1 is bolted on the top, outside,
using the 3/16 x of an inch stove bolts.

Dismantle the auto horn, remove all the
works, and cut out with a chisel in the
under plate that held the diaphragm, a hole
about 2 inches in diameter. Cut from the
old phonograph record a disc small enough
to fit inside of the screws and to take the
place of the old diaphragm. Bore a 'A inch
hole in the center.

Take a block of wood as large as the disc,
drive a brad in the center and place the disc
on this and rub on sandpaper until disc is
as thin as No. 20 gauge iron. Put this in
place of the old diaphragm and reassemble
the horn.

A three-legged clip is made as shown in
No. 4 to hold the moving coil against the
diaphragm.

Take off the vibrator from the Ford coil,
lift the small fiber ring that surrounds the
wire core, put back the vibrator and screw
the points down tight. This coil will be the
step-down transformer for the loud -talker.

File the fiber ring as in No. 5 and with
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Details of the fourth prize winner in Loud -
talker Contest are given in drawings above. This
instrument is intended for use in connection with
a phonograph, the needle of the reproducer rest-
ing on the copper rod fastened to the mica strip.

point of a knife make three little1 toslots
receive the points of No. 4. File the inside
of the ring to tit loosely over the piston pin.
After No. 4 and 5 are assembled as in No.
6, wind on 33 feet of No. 36 enameled wire
and shellac, leaving about 6 inches for leads
which are attached to the binding posts.

After No. 6 has been wound it is fastened
to the diaphragm with the 5x x ! inch
stove bolt and the auto horn and coil are
set on the four l!'; x 3/16 inch bolts and
the coil is slipped over the piston
Then the phonograph horn is fastened to
the auto horn with the two clamps. No. 7.

The moving coil is adjusted so that the
top of the wire of the winding is just a
little higher than the top of the piston pin.

The loud speaker may be hung on the
wall and a straight phonograph horn used,
or it may be set on the table and used as
shown in the photograph.

This will make a loud -talker that is al-
most as loud as a commercial one and re-
quires no battery. With a two-step ampli-
tier, the signals can be heard across the
street very plainly.

Loud -talker design, model of which was tested
in Radio News Laboratories, as built by Mr.
H. L. Jones, third prize winner. All details are
given in the tent and accompanying drawing at

the right:

THIRD PRIZE
By H. L. Jones

This loud -talker, built on the style of a
Magnavox, with a single pole and a field
coil taking one-half ampere at 6 volts, is
very easily built from odd parts and with
very few tools.

The core of the field magnet is made
from a sectior of a Ford rear axle and is
wound with 4 pounds of No. 20 D.C.C. wire.
Fibre ends 3/26 of an inch thick are pro-
vided for the core as shown. A "U" shaped
bar of wrought iron, with the dimensions
as shown, is used as the supporting medium.
The lower end of the core is fastened there-
to, and a ring, made from a Ford rear huh
is attached to the top by means of two ma-
chine screws. Two pieces are turned up
from hard wood as shown, to be used for
holding the diaphragm. The latter is com-
posed of sheet aluminum .015 of an inch
thick, and to the center is fastened a brass
tube 23/32 of an inch inside diameter by 1/1.
of an inch long, by means of a small brass
machine screw. The walls of this tube are
.010 of an inch thick. This tube is wound
with 48 feet of No. 36 enameled wire and
leads arc brought out therefrom to be con-
nected to the secondary of the step-down
transformer. Before assembling. a card-
board tube is slipped over the field wind-
ing for protection. The entire unit is
numnted upon a piece of hard rubber which

Fifth prize winner in the Loud -talker Contest.
This loud -speaker is built almost entirely from a
Ford automobile horn, a moving coil being fast-
ened to the dia7hrarrt in the manner shown.
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in turn is mounted on a wooden base. A
single pole, single throw switch is also
mounted on the hard rubber. This switch
is connected in series with the field winding.

Another panel of hard rubber or other
insulating composition is mounted on the
front of one leg of the permanent magnet,
and four binding posts attached thereto to
provide connections.

A Ford coil was used for the step-down
transformer, the secondary being connected
to the receiving set, and the primary to the
moving coil.

Applying 6 volts to the field, only .46 of
an ampere will be drawn, which allows the
use of the same storage battery that sup-
plies the filament current. The apparatus
has been built and works very well, and it
will well repay any amateur to construct it.

FOURTH PRIZE
By Le Roy Western

Mary amateurs, after having built a work-
able loud -talker, spoil the whole thing by
using it in connection with a poorly designed
horn and diaphragm, because they have no
facilities for obtaining or making them
properly. If they would only stop for a
moment and think of the time and money
spent by phonograph companies in design-
ing their horns and reproducers, there might
he more of them who would make use of
these parts for this work. The loud -talker

(Continued on page 912)

WIRE CLIP

TO BATTERY

SWITCH

----MAGNET

I* DIAPHRAGM

-"Ejj MIS

WIRE CLIP

DAPHRAGM

FIG.I

TO SET

IBB

SCREW

FIBER WASHERS-

FIG.2 FRAME

CARDBOARD RINGS

FIG 3



BROOKLYN NAVY YARD

A very smart and powerful spark transmitter
is shown above It is rated at Si K. W.. and

used for experimental purposes as well as
communication with aircratt.

A view of one corner of the ing room is shown above.
I indicates the keys used to control the transmitter shown in
the upper MOO band corner. 2 the compass chart. 3 the keys
commun,catino tio th toe compass stations, and 4 and 5 receiv-

ing sets tuned to 900 and 600 meters respectively.

The laze I ive.re antenna shown herewith is used for trans-
mistion. while the shorter 4wire one is used for reception.
The ',age" aerial is used for evperimental purposes. These

Intennae a -e loafed in the Navy Yard at Brooklyn.
11 fame) IM

AV

1

In the above photo. I indicates the wave
changing switch. 2 the quenched gap. 3 the
transformers. 4 the condensers and 5 the oscil

lation transformers.

In the felt background of the above photo may ae seen the
switchboard connecting with various points along he Atlantic
coast. On the right hand side of the picture are the relays

and keys used in connection with these lives.

The receiving set situated in the transmitter room is shown
herewith. The motorgenerators are controlled by a switch on
the lower left hand corner of the table. The wheel controlling
the wave changing switch can be seen al the left hand side of

the photo.



Operteaeon of a li'\.a.va_ Sax(Tflon

ANY amateurs listening in on 600

M meters and higher, and hearing the
high-pitched note of a spark trans-
mitter, do not realize the efficiency
and dispatch with which messages

are handled by the naval stations. Those
who have some of the cheaper receiving sets
are greatly annoyed at times by the naval
stations when they are listening to broad-
casting on 360 meters wave length. This, of
course, is due to the broadness of tuning in
their receiving set, and is not due to any
discrepancy on the part of the transmitting
station. When a radiophone "bug" is listen-
ing -in to the programme of a broadcasting
station, and hears a fairly high-pitched note
come roaring in, he should not start to berate
the city, the state, the country and the world
in general for this interference, but should go
at once to the heart of the trouble, and install
a selective receiver or tuner.

The naval station which we take as our
model, is located in New York City. Its call
letters are NAH, and it is the standby of ohl-
time radio -telegraph fans when they wish to
practice a little by copying navy messages.
In the years before the war, which may very
aptly be termed, in radio language, the years
before broadcasting, the messages transmitted
from NAH and similar stations, were prac-
tically the only ones the radio bug could listen
to. We therefore find among those who
know, a sincere respect for the operators of
these stations.

When one enters the operating room of
NAH, which is located on South St., New
York City, his first impression is that he has
got into the wrong room, as the sounds of
many telegraph sounders and relays are heard.
However, he then sees two operators sitting
at desks with the "cans" (receivers) on, and
becomes reassured.

Besides many other duties, the operators at
NAH also have to chart the location of ships,
the bearings of which are sent to them by the
various compass stations along the coast of
the third naval district.

As seen in one of the accompanying photo-
graphs, an operator sits at a desk with several
telegraph keys and relays in front of him.
To his left is a telegraph sounder, and on the
wall beside him is a large map with the com-
pass stations marked thereon. In the third
district these stations arc located at Manas-
quan, Sandy Hook, Fire Island, and Amagan-
sett, the first being the furthest south, and
the last the furthest north.

When a ship at sea wants to obtain a very
correct bearing on her position, the ship's
operator sends out his call letters, repeating
them for 50 seconds. In sending these out,
he prolongs all the dashes in his call, or if the
call does not include any dashes, he prolongs
all the dots. This is the new regulation for
obtaining bearings, the old one being that the
ship was to send out the letters MO for a
specified length of time followed by its call
letters. This, however, caused much con-
fusion at the compass stations, and therefore
the latter method has been substituted. Now
at the various compass stations along the
coast, this prolonged call is heard, and
the operators swing their loops until they
locate the exact direction in which the ship is
located from their particular station. The
direction is noted, and is sent by land wire
telegraph to Brooklyn Navy Yard, where the
operator receives it and notes it down. The
operator at NAH has also been listening in for
these compass calls on his own receiver, so
that he will he ready to get the hearings from
the compass stations. These he soon obtains.
The operator then repeats this information
hack to the compass station for verification.
This process is gone through with all four of
the above -mentioned compass stations, and
then the operator at NAH plots the position

By A. P. PECK
of the ship on a chart. The triangulation
method is used; four stations being used for
more accurate results. Next by means of
one of the telegraph keys located on his desk,
he signals to the station at Fire Island that
he is ready to transmit. The operator at
Fire Island starts his motor -generators, and
the operator at NAH sends out the location
of the ship by means of Fire Island's trans-
mitter. His telegraph key closes a relay at
the Fire Island station, which in turn closes
the primary circuit of the transformers, or,
in radio terms. the transmitter at Fire Island
is remotely controlled from NAH.

Many ships avail themselves of this com-
pass service, as it forms a very accurate
check on their own observation hearings. It
is very easy to see therefore, that the opera-
tors are at tint( s kept extremely basy.

At another di k in the operating room, an
operator sits with a pair of receivers on, one
of which is connected to a set tuned to 600
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meters, and the other to another set which is
tuned to 975. These sets are of the standard
navy type, employing a detector and two
stages of audio -frequency amplification. The
tubes used are Signal Corps type V. T. l's
throughout. Literally speaking. be listens
with one ear to commercial traffic, and with
the other to naval traffic. His work is to
handle any commercial business between
ship and shore and between naval vessels and
naval headquarters. which may be intended
for his station. When he hears NAH being
called, he signals to the transmitting station,
which is located in Brooklyn. and will be
described more in detail later. that he wishes
to transmit. He also tells the operator at the
transmitting station, what wave he wishes to
use. He then gets the message from the
ship. and answers it or forwards it as the re-
quirements may be. All his transmitting is
done with one of two ordinary telegraph
keys, one of which controls a 5 K.W. trans-
mitter, and the other, a K.W. transmitter.
His receiving is done over an aerial placed on
the top of the building in which the operating
room is located.

In still another part of the operating room
there is a switchboard similar to a regular
telephone board. This board connects with
telegraph lines extending to various points
from Washington, D. C. to Maine. In
connection with this board there arc several
relays and keys which are used for trans-
mitting naval business by land telegraph.
When a radio message comes in that is to be
delivered by land line to some point, the line
is selected on the switch board, and the
message sent by regular telegraphy. This is

an everyday part of the operator's duty and
it. is therefore necessary for him to be able to
read both Morse and Continental.

As before stated, the transmitting ap-
paratus proper of NAH is located in Brook-
lyn at the navy yard. Hence, the common
name for this station, Brooklyn Navy Yard.
In the transmitting room, there is a desk at
which is located a receiving set similar to
those found in the operating room, which is
used for various general utility purposes.

On a large panel to the left of the opera-
tor's table, is located the transmitting ap-
paratus, together with the wave -changing
switch. The wave -changing switch throws
into or out of the circuit various combina-
tions of inductances and capacities.. For
instance, for 600 meter transmission, the con-
densers are in series and a certain amount of
inductance is in circuit, while for 800 the
compass wave length and higher waves the
(ondeniers are in parallel, and various other
predetermined amounts of inductance are
used. This transmitting set has a power of
5 K.W., and is capable of working on 600,
800, 975 and 1832 meters. The latter is the
working wave of this station for general,
commercial and naval traffic.

There are ten pancake type inductance
coils tried in this transmitter. The con-
densers are of the commercial mica type.
and the gap is a series of quenched gaps.

On another panel is located a 1/2 K.W.
transmitter, which operates on 507 meters,
and is used for communication with air -craft.

The current for both of these sets is
obtained from a motor -generator outfit
located in another room.

The transmitting antenna are shown in an
accompanying photograph. There is a large
one which is about 250 feet long, of the "T"
type, composed of 11 wires. This is used for
all work above 600 meters. There is also a
small aerial of the inverted "L" type com-
posed of 4 wires, each about 100 feet long.
This is for all short wave work. Several
experiments have been made with a cage
type antenna but this is not being used at the
present time.

There is a complete squad of operators on
duty day and night, and it is easily seen that
our navy is well up-to-date in radio work, and
handles traffic in the most up-to-date manner.

Some people may think that the life of
a "gob" is an easy one, but if they would
visit the operating room of Brooklyn
Navy Yard. they would speedily become
convinced that such is by no means the
case. At times when the Atlantic fleet
is in the harbor at New York, or on the
Hudson River, the operators are continu-
ally transmitting and receiving for the en-
fre length of their shift. At such period's.
all the business between the ships and
headquarters is handled by this statioh,
and when the entire fleet is in, the voluMe
of traffic can be readily imagined.

During periods of storms at sea, the
compass stations are always over -taxed
by ships desiring to know their hearings
in order to avoid wrecks. .\ t these times.
the operator at Brooklyn Navy Yard who
charts the positions, has his hands full,
as it is tip to him to receive the positions
from the various stations along the coast,
lay them out on the chart, compute the
position of the ship, and then by means
of Fire Island's transmitter, inform the
ship as to its exact position.

This is one of the greatest services that
radio gives to the sea, rivalling almost the
Radio Doctor which has recently been
put into service, whereby ships are able
to get medical advice by radio when they
do not carry a competent physician.
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Radio Witin.R.Re5 TOT Those Who BuiRd Thehr Own
lily A. P. PECK

WHO ever heard of a radio
"ham" who was not in the height
of his glory when constructing
some part of his set or improving
it in some way? For just this type

of radio man, the following suggestions are
given, and if anyone reading this article has
not tried "building his own." let him, or her,
for that matter, start right now, and try
some of these things. He, or she, will
then find that there is greater enjoyment
in store than just that of listening to
the various concerts.

When listening in with an audion set
tuned to its greatest sensitiveness, you
may have often noticed that every tap
on the table, or in some cases, even a
person walking across the floor of the
room, causes noises to be heard in the
phones. This is due to the jarring of the
tubes, and can be greatly reduced, if
not eliminated, by either of the methods
shown in Fig 1. In Fig IA the socket
is suspended by springs from a board
placed in the rear of the panel and at
right angles to it. A large hole is cut
in this board of sufficient size to allow
the tube to slip readily through it. Four
fairly stiff wire springs are then obtain-
ed. and the socket is suspended just be-
low the hole by means of them. Many
ways of fastening these suspending
springs will suggest themselves to the
builder. For instance, small eyes may
he turned in each end of the wire, and
fastened to the backboard by means of

PANEL

BACK BOARD

PANEL -4

INDIA INK LINE

/ FIG1 / / SWITCH POINTS

SWITCH ARM

FIG .4

wood screws. and to the socket by
means of machine screws.

In Fig. 1B another method is shown
which may be used in either cabinet
sets, or in sets where the instruments
are used as isolated units placed upon
a table. In this case, the springs should
consist of five or six turns of No. 10 or
No. 12 brass wire; the convolutions to
be about the size of a lead pencil in
diameter. The same method of fasten -
big the springs may be used here as in
IA.

Very little attention is paid by the
average amateur to his grid condenser
and grid leak. Generally he buys them
ready made, connects them in the circuit,
and lets it go at that. Some times he
obtains good results, but in most cases.
much better results could be secured
by having both of these units variable.
A very simple variable grid condenser
may be made as shown in Fig. 2. Two
strips of cigar box wood are obtained
about 2 inches wide: one of them to be
2 inches long, and the other about 3V.;
to 4 inches long. The longer one is used
for the base, and on it is laid a copper
sheet about inches square with a lug
extending from one side of it as shown
in the drawing. This piece should be
fastened to the base by means of shellac
or glue. Over this and fastened to it by
shellac, is placed a strip of mica about

inches square. Another strip of
copper IN inches wide, and about 2f.i
inches long is obtained, and a knob is

FIG 1B
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BOARD/
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fastened to one end of it. This is placed
over the mica sheet but is not fastened
in any way. The second piece of cigar
box wood is placed over all these, with
a strip of cardboard about inch wide
placed around the edge in, order to
separate the two wooden strips. This is
done so that the top copper sheet may
slide easily. The wooden cover may be
fastened either with small brads or
shellac. The capacity of this condenser
is varied by pulling the long copper
strip out or pushing it in. This con-
denser is very advantageous as the
characteristics of various tubes require
slightly different capacities for best
operation.

As said before, a variable grid leak
can always be used to advantage, and
the construction of a very simple one is
shown in Fig. 3. Six holes are drilled in
the panel in the form of a semi -circle,
whose radius is equal to that of the
switch arm to he used. On the hack of
the panel draw fairly heavy lines in
India ink, connecting the edges of these
holes as shown. Now insert switch points
in these holes, and fasten the nuts on
the back. It will be noticed that each
nut will make contact with two ink lines.
The switch points should be placed
about inch apart. A hole is now
drilled for the switch arm, and connec-
tions are made to the first switch point
and the arm. This variable grid leak
may be used either in parallel with the
above described grid condenser, or may

(Continued on page 921)
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The practical radio wrinkles here described by the author, will no doubt prove of extreme interest to ail radio fans, particularly those who are building
their own sets. Fig. I shows two methods of suspending the audion receptacles on springs to absorb vibration; Fig. 2 shows a simple variable grid
condenser; Fig. 3 shows how to make your own adjustable grid leak; Fig. 4, methods of shielding panel; Fig. 4-F, pleasing design of radio receiving
set cabinet resembling a victrola; Fig. 5, using electro-magnet coil around tubular audion, or else steel magnet to enhance efficiency; Fig. 6 shows

automatic "A" battery switch operated by phones; Fig. 7 shows quick testing device for crystals.
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All of the junk that the author was heir to was called into requisition in making that "first radio set." Even a "Velvet" tobacco tin was brought into
play in improvising a loud -speaker, a detail view of which is shown in the upper right-hand corner. This loud -speaker is sure a gem. All you need is
an old magneto magnet, a small E -shaped iron core with a coil of wire wound on the center leg, and the aforesaid Velvet tobacco tin. It sure is the cat's

meow. How did it talk? Well, read .he story.

Thm-a °11T RmcolAo

ALITTLE over a year ago I sent my
first two hits for a big catalogue
and encyclopedia of radio. Several
more advertisers of catalogues in-
duced me to part with real money

before I realized that there were not enough
presses in the United States to supply the
demand for catalogues at 25 cents each.
After I had received the third bulletin, and
price list. I was able to explain to my ten-
year -old the fundamental difference between
a grid leak and a variometer. True, my
mind was somewhat hazy as to their loca-
tion in a hook-up, but it satisfied him and
calved me to feel very grateful to the dealer
who had inveigled me into investing in his
stock of crisp new price lists.

It was about this period of my radio up-
lift that I conceived the idea of making my
own for $25.00 putting the $75.00 that I

would thereby save out at 8% interest,
compounded semi-annually. It wasn't my
own idea exactly. In fact, I had very lim-
ited ideas about this subject, Radio. The
title of a hook selling for 25c, "How to
Build Your Own Radio Receiver," did it.
I was about to send the "check enclosed,"
when I discovered on the newsdealer's stand
a magazine entitled. SCIENCE AND INVEN-
TION. Idly turning the pages, to my amaze-
ment, nearly two whole pages and a column
stuck back among the ads, were devoted
to the construction of "A Very Efficient
Crystal Set." I bought the copy-and there-
by hangs an antenna. I mailed an order

WITH THE "VELVET" LOUD SPEAKER

MERE R. FARROM
at once to the catalog publisher who had
ornamented hi.; price list with ..wo huge
towers with lightning playing between them,
stating I was ill a hurry for spools of No.
24 D. S. C., galena tested and untested,
phones 1,000 to 3.000 ohms, variable and in-
variable condensers, crystal detector stands
and cat -whiskers.

After a week spent in reading and re-
reading the instructions published in SCIENCE
AND INVENTION, I found myself lingering
until the last person had left the General
Delivery window and departed from the lit-
tle post office, that I might be sure the post-
master had not overlooked my package.
Two weeks passed, then one day I received
a letter. Same two towers, lightning and
all. The notice read, ")'our Order received.
We are out of articles ordered. Will send
as soon as ucu' shipment is received." Re-
member. this was during last spring's radio
boom when ratio goods were scarcer than
hens' teeth.

A couple of weeks later, having heard
nothing from the two towers, I decided to
have the Ford brakes relined, "while you
wait." The best mechanic had just clinched
the last split rivet when I got my first real
idea. "Arc those things copper?" I asked.
"Sure," he replied. "Why?" "Give me two
dozen of them." "Twenty cents." While
he finished his job, I went through his elec-
trical junk box. and found some green silk
covered wire, about a pound of it. I got it
for two bits. I drove home and read the

article over again. I collected an assortment
of nuts, bolts and binding posts from a
bunch of dry cells, and saved some of the
cement or wax that capped them. Up in
the attic I located about a dozen old disc
phonograph records, and I started "that first
set."

From a 12 -inch record, I cut a piece 3%
inches wide and 12 inches long. I did this
with a fine toothed saw, sawing straight
across the record. I then warmed the strip
until it was plastic, and wrapping a layer
of paper around a baking powder can I
bent the strip of record round this form,
and cut through the lap with an old case
knife, heated in the stove until the blade
was quite hot. I then spread some of the
wax from the battery tops over the joint,
using the knife blade to force it into the
joint. When it was cool, I sandpapered the
joint, and slipped it off the can, and with
the hot tang of a three -cornered file, I
punched the holes to anchor the wire for be-
ginning the primary coil. I finished wind-
ing as per directions in the magazine, and
knchored the wire. Then I made the sec-
ondary tube in the same manner, using a
smaller can for a form, and a narrower strip
of record. Near the top of the primary
coil I punched holes for the shaft of the
secondary coil, and holes through the center
of the secondary coil to receive this shaft,
tsing the hot file in both cases. The shaft
and knob were taken from a discarded

(Continued on page 926)
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BROADCAST STATIONS

I

Station KDYS. of the Great
Falls Tribune, Inc , Great Falls.
Mont., broadcasts daily except
Thursday, but including Sunday.
Using two 50 -watt power tubes
with a radia'.ion of 5.:5 amperes
they have been heard 4,700 miles

away.

Station KYG, operated by
lard P. Hawley, Jr.. Portland.
Ore., broadcasts three tmcs a
week, on Tuesday, Thursday and
Saturday evenings. With a power
of 100 watts, hey radiate five
amperes on C.W.. and 3.6

amperes on radiophone

Station KDZR, of the Belling.
ham Publishing Co., Be:Iingham.
Wash. operates every evening.
7:15 to 8:45, Pacific Time. The;
furnish excellent entertaiimeni
to amateurs employing crystal
eceiving sets within a radius of

70 miles and have been heard
1.800 miles away.
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RADIO BROADCAST
TI I ERE arc so many hroadeasting
stations which have forwarded in-
formation. that we regret we have

only space enough to print a very few.
Those stations which have been courteous
enough to submit photographs will find
that the photos will be published in due
time. The stations listed on this sheet will

Call
VLetters
ICFBV
KFCF
KFCII
KFDA
KFDD
KFEB
KFEC
XFFE

VWGM
WMAU

WMAV
WMAW
WMAX
WMAY

WMAZ
WNAJ
WNAK

WNAM
WNAN

WNAP
WNAR.

Call
Letter
WGL

not be published in the next issue. We
would suggest to our readers that the map
locations indicated on this page arc for the
special supplement map given free with the
May issue of SCIENCE AND INVENTION. At
a great expense this list of the stations has
been practically completed as far as com-

mercial broadcasting stations are concerned.
We will present our readers with additional
information on the new stations as it is
brought to our attention. Address all com-
munications to Editor Radio Broadcast,
C/0 SCIENCE AND INVENTION MAGAZINE,
New York City.

ADDITIONAL BROADCASTING STATIONS NOT PREVIOUSLY LISTED
Wave Map

Name City and State Length Location
Clarence 0. Ford .Colo. Springs, Colo. 360 P-20
Frank A. Moore Walla Walla, Wash. 360 E-9
Electric Service Sta.. Inc Billings, Mont 360 G-18
Adler's Music Store Baker, Ore 360 F-9
St. Michaels Cathedral....Boise, Idaho 360 H-10
City of Taft Taft, Cal. 360
Meier & Frank Co Portland. Ore 360 E-5
Eastern Oregon Radio Co.. Pendleton, Ore 360 E-9
Atlanta Constitution Atlanta, Ga 409 V-39
Louisiana State Fair As-

soc. (W. E. Antony.)...Shreveport. La 360 X-30
Alabama Polytechnic Inst. Auburn, Ala 360-485 W-38
Wahpeton Electric Co Wahpeton, N. Dak.. 360 G-27
K & K Radio Supply Co Ann Arbor, Mich... 360 L-39
Kingshighway Presbyterian

Church St. Louis, Mu 360 Q-33
Mercer University Macon, Ga. 360 W-40
Benson Co. Chicago, III 360 M-35
Manhattan Radio Supply

Co. Manhattan, Kansas. 360 P-26
Ideal Apparatus Co Evansville, Ind 360 Q-36
Syracuse Radio Telephone

Co. Syracuse, N. Y 360 J-45
Wittenberg College Springfield, Ohio... 360 M-41
C. 0. Rhodes Butler, Mo 360 Q-29

ELABORATED LIST GIVING TIME AND NATURE
Wave

Name City State Length
Thos. F. J. Howlett Philadelphia. Pa.... 360

Weather, lectures, market and
stock reports, music, baseball
scores, news bulletins and spe-
cial features Thursdays and Fri-
days 9.00-11.30 P. M. Maximum
range 2,000 miles.

WGR Federal Telephone & Telegraph Buffalo, N. Y. 360-485
Weather, fime signals, lectures

market and stock reports, music
baseball scores, news bulletins
and special features daily 1.15.
t.30, 8.00-10.00 P. M. Consist-
ent range 750 miles. Maximum
1.200. Eastern standard time.

W(;V Interstate Electric Co New Orleans, La.... 360
Weather, lectures, market reports.

music, sermons, baseball scores.
news bulletins and special fea-
tures daily except Friday and
Sunday, 7.00-7.30 P. M., 8.00-
9.00 P. M. Friday 7.00-7.30
P. M Sunday 700-10.00 P. M.

WHAA...State University of Iowa Iowa City. Iowa.... 360
Lectures, music, vocal and instru-

mental talent, sermons, baseball
scores, news bulletins and spe-
cial features daily except Sun-
days, 8.00-8.30 P. M. Sunday
10.45-12.00 A. M. Consistent
range 150 miles, maximum 750.

WHAC-Cole Bros. Electric Co Waterloo, Iowa 360
Lectures, vocal and instrumental

talent, sermons baseball scores.
news bulletins and special fea-
tures Mondays, Wednesdays and
Fridays 6.15 P. M. and 9.30
P. M. Tuesdays, Thursdays.
Saturdays and Sundays 6.15
P. M. Consistent range 200
miles. maximum 600. Central
Standard time.

WHAJ....1Duefield Daily Telegraph Bluefield. W. Va.... 360
Lectures, vocal and instrumental

talent, sermons, baseball scores.
news bulletins Mondays and
Thursdays 7.45-9.00 P. M. Sat-
urdays 4.00-5.30 P. M. Sundays
11.00 A. M. and 7.45 P. M. Con-
sistent range 200 miles, maxi-
mum 600. Eastern Standard
time.

WHAV.. Wilmington Electrical Spec. Co., Inc.Wilmington. Del.... 360

Weather, lectures, music, sermons.
baseball scores, news bulletins
and special features Mondays.
Wednesdays and Fridays 6.00-
8.00 P. M. Consistent range 50
miles, maximum 150.

WHAW...Pierce Electric Company Tampa. Fla 360
(To be continued in the next issue -Save these

Call Wave Map
Letters Name City and State Length Location
WNAS Texas Radio Corp. & Aus-

tin Statesman Austin, Tex 360 Z-25
VWNAT Lenning Brothers Co...... Philadelphia, Pa 360 N-47

WOAB Valley Radio Grand Forks. N. D. 360 E-27
WOAC Maus Radio Co Lima, Ohio 360 N-39
WOAD Friday Battery & Elec.

Corp. Sigourney, Iowa.... 360 N-31
WOAG Apollo Theatre (Belvidere

Amusement Co.) Belvidere, III 360 L-34
WOAV Pennsylvania Nat. Guard.. Erie. Pa. 360 L-42
WPAA Anderson & Webster Elec.

Co. Wahoo, Nebr 360 N-27
...WPAB Pennsylvania State CollegeState College, Pa 360 M-44

WPAF Peterson Radio Co Council Bluffs, Ia.. 360 N-28
WQAA Horace A. Beale, Jr Parkesburg, Pa..... 360 N-46
WRAR Jacob C. Thomas David City, Nebr... 360 N-26
WSAS State of Nebraska. Dept.

of Agriculture Lincoln, Nebr 360-485 N-27
WSAV Clifford W. Vick Radio

Construction Co. Houston, Tex 360 AA -29

WTAW Agricultural and Mechani-
cal College College Sta., Tex... 360

WWAC Sanger Bros. Waco, Tex 360 Y-26
WWAX Wormser Bros Laredo. Tex 360 AD -24

OF BROADCAST (Continued from previous issues)
Call

Letter

WHAY...

V44 11AZ.. .

Lectures, music, baseball scores.
news bulletins and special fea-
tures, Mondays 8.15-9.30 P. M.
Saturdays 10.00-11.00 A. M.
Consistent range 1.000 miles,
maximum 3,000.

WHN.....Ridgewood Times Ptg. & Pub. Co..Ridgewood, N. Y... 360
Weather. lectures, market reports,

music, vocal and instrumental
talent, sermons, news bulletins.
morning and evening, physical
culture exercises and special
features daily except Sunday
7.30. 8.00. 8.30, and 9.15-11.00
A. M.. 12.30-12.0 P. M.. 2.15-
2.30 P. M.. 4.15-4.30 P. M.
Daily 10.30 P. EL to midnight.
often later. Sundays 9.15-10.30
A. M., 1.00-3.00 P. M., 10.30
P. M. to midnight

WHU.. . Wm. B. Duck Co Toledo, Ohio 360
Weather, lectures, market reports.

vocal and instrumental talent.
sermons and special 'features
daily except Saturdays and Sun-
days 9.40 A. M , 12.30 P. M..
and 1.40 P. M. Tuesdays and
Thursdays 9.00 P. M. Saturdays
9.40 A. M. and 12.30 P. M.
Consistent range 400 miles.
maximum 500. Eastern stand-
ard time.

WIAC....Galveston Tribune Galveston, Tex 360
Weather, lectures, music and spe-

cial features daily except Sun-
day 12.30 P. M. Tuesdays.
Thursdays and Saturdays 7.45-
9.00 P. M Consistent range 100
miles, maximum 1,000.

WIAG....Matthews Electric Supply Co Birmingham. Ala... 360
Weather, lectures, market reports,

vocal and instrumental talent.
sermons, baseball scores, news
bulletins and special features
daily except Sundays 3.30 P. M.
Tuesdays. Thursdays. Saturdays
and Sundays 8.00 P. M. Con-
sistent range 500 miles, maxi-
mum 1,200. Central standard
time.

as they will not by repeated.)

Wave
City State LengthName

Weather. vocal and instrumental
talent, and special features
daily except Sunday 12.00-1.00
P. M.. 4.00-5.0o P. M., 8.-00-
10.00 P. M. Consistent range 50
miles. maximum 150.

The Huntington Press Huntington. Intl
Weather, lectures, market reports

vocal and instrumental talent
sermons, baseball scores, news
bulletins daily 7 00 P. M. Mon-
days. Wednesdays. Fridays. and
Sundays 8.15 P. M. Consistent
range 25 miles, maximum 100.

Rensselaer Polytechric Inst Troy. N. Y

.... 360-485

360
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By AIRM(5TROHG PERO./
No. 11-HOW TO ACQUIRE A SIMPLE RECEIVING STATION

THERE is no longer an excuse for
anyone to miss the joys of radio.
I find in the shops complete re-
ceivers that sell as low as five
dollars and that will work fairly

well within a radius of five miles of a
strong broadcasting station. Better yet, I
find in the five -and -ten -cent stores and in
shops that permit cus-
tomers to be wildly
extravagant and spend
as much as a quarter
at a time, diagrams
and parts for assem-
bling receiving outfits
of various types.

Now I know the ar-
guments that radio
folks raise against
five - and - ten - cent
radio. They say that
stuff sold at such
prices must necessarily
be cheap. Of course
it is. They say it is in-
efficient. Comparative-
ly speaking it may be.
When I have the price
I buy the best stuff I
can find and not quar-
rel about the price. It
is cheaper in the long
run. But when I have
only a nickel to spend and can get for that
nickel something that I want, I do not
growl because the jitney article is less
valuable than one I could buy if I had
a dollar.

The fact is that for some parts the
five -and -ten -cent store people get about as
much as other 'dealers. Stripping down
a device so that the purchaser pays five
cents apiece for twenty component parts
instead of a dollar for the assembled article
is not cutting prices. It is inerdy taking
advantage of the psychological fact that
many people will loosen their hold on
twenty nickels, one at a time, easier than
they will drop a dollar all at one time.

Anyhow, the five -and -ten -cent store al-
ways makes me feel as though 1 could
own any type of receiver I want. Assum-
ing that you arc within ten or fifteen miles
of a good broadcasting station and will
be satisfied with a crystal detector set, al-
though you will have to wear the phones
in order to hear anything, I propose a ten
dollar outfit. At the low -price store the
parts can be purchased at the rate of a
dollar's worth a week if it is necessary to
get them out of a very slender income.

The first thing to buy is a plan. A be-
ginner cannot hope to succeed if he starts
without a plan or if he changes his plan
to conform to the numerous suggestions
of his friends. Get the plan and stick to
it. The blue print costs about ten cents.

A panel and base are desirable though
not indispensable. These are what the ap-
paratus is fastened to. Ready-made ones
can be purchased in some places as low as
a quarter. Respectable ones can be cut
from a packing box. The plan gives the
dimensions, which may bet five by nine
inches, more or less, for the panel and a
little larger for the base. It is well to have
the base a little thicker and to put a cleat
at each end on the bottom to prevent warp-
ing and then raise the middle of it from the
table a little.

The plan shows a number of holes to he
bored for binding posts. switch points and

control knobs. The better this boring is
done the better the set will work and the
neater it will be in appearance. The wood
may be finished with a one -cent sheet of
sandpaper and a ten -cent can of stain,
paint or varnish.

For the beginner who wants to learn
about the action of radio waves while lie

will find it all gone after acquiring these
items. A common practice is to compromise
on a 30 -amp. switch that costs about a cent
per ampere. Between the underwriters and
the insured I am neutral. Fires traceable
to antennae arc of rare occurrence. On the
other band they may occur and violation
of underwriters' regulations is legal cause

for refusal to pay

TO OUTSIDE GROUND

AERIAL

TO END OF COIL

OPTIONAL ARR-
ESTER GROUND

TO RADIATOR
OR WATER PIPE""'"

DETECTOR

FIXED CONDENSER

In ine present article Mr. Armstrong Perry tells how one may acquire at small cost, a simple
and efficient radio receiving station, suitable for picking up radiophone concerts or radio -telegraph
messages. As the diagram herewith shows, such a simple receiving set comprises a two slide tuning
coil, a fixed condenser, crystal detector, a pair of high resistance phones, together with suitable

protective device, such as a vacuum gap.

builds his set, it is well to begin assembling
at the point where the current enters the
receiver and to prepare the way for its pas-
sage through the receiver step by step,
keeping in mind what is going to happen
at each point when the apparatus is operat-
ing. He may even want to begin with
the aerial, which is often left till the last.
In this case he will want a dollar's worth
of antenna wire, usually a seven -strand
No. 14 copper wire; two or more porcelain
insulators costing five or ten cents each;
as much rope as is necessary to fasten his
insulators to the poles, buildings or trees
that are to serve as points of support;
screw eyes to fasten the rope to; and a
pulley to permit the antenna to he lowered
or tightened. In place of this paraphernalia
the beginner may prefer to buy one of the
numerous plugs now on the market for
attaching the receiver to the electric light
socket and to use the light wires for an
antenna. I have tried a number of these
plugs and they work all right in many
places. When they do work they save all
the trouble of putting up an antenna and
protective devices and the expense is re-
duced.

A screw eye high up on a pole or wall,
a short length of rope with a pulley on the
end, a rope rove through the pulley long
enough to reach to the ground and hack
again. an insulator on one end of this, the
antenna wire run through the hole in the
other end of the insulator and then wrap-
ped neatly around itself-that completes
the far end of the antenna. At the near
end the wire is fastened to the second in-
sulator, the insulator to another short rope
and the rope to another screw eye. If in-
stead of fastening the rope to a stationary
object at the bottom you attach to it a
hanging weight, the antenna will he held
taut in spite of the stretching and shrink-
ing of the rope and will he steadier in the
wind.

From the insulator the wire drops to the
lightning switch. Underwriters require a
100 -ampere switch and they feel better if
there is a lightning arrester also. The man
who has ten dollars to spend for a receiver

losses.
From the switch a

wire goes into the
ground, or to a metal
pipe that goes into the
earth. The lightning.
if polite, will follow
this wire rather than
the one leading into
the house. The one
that enters the house
passes through t h c
wall in a porcelain
tube and goes by the
shortest practicable
route to the receiver.
The tube costs a
dime.

The current set up
in the antenna by
the radio waves enters
the receiver at
a binding post that is
usually located at the

upper left hand corner of the panel. This.
binding post and another for the ground
connection can be made of ordinary brass
machine screws. They need to be about
an inch and a half long and each one needs
two washers, one for each side of the
panel, and three nuts. With a nut outside
the washer on each side of the panel
fastening the bolt in place, the third nut is
used for attaching the antenna wire, or
lead-in wire as that part is called, which
reaches from the lightning switch to the
receiver.

The next thing in the pathway of the
current is usually a timing coil. T fre-
quently omit this and listen in with noth-
ing but a detector and a pair of phones.
Radio men expatiate on the awful inter-
ference encountered when there is no tuner
to use in selecting the stations you want
to hear. From years of experience in such
crowded radio areas as New York City
and Washington. I can testify that it is
possible to get along without a tuner and
still enjoy concerts without undue inter-
ference if you are near enough to one good
broadcasting station. I suspect that the
radio experts, working always with the
latest and most sensitive apparatus, have
forgotten how much less interference the
crystal detector brings in than the tube
set. It is the exception rather than the rule
when I am interfered with while listening
to a concert or copying Government code
broadcasts, though I know that scores of
other stations may be working within my
range and that I could bring in any one
of them by finer tuning. Of course I hear
principally the nearest and most powerful
stations, but when working with crude ap-
paratus I am entirely satisfied with that.

The type of tuner used, if one is used,
will vary according to the plan purchased.
There are single and double -slide tuning
coils; coils with wires leading off every
ten turns more or less, and ten single turns
tapped for fine tuning; variocouplers and
variometers. The variometer, a very effi-
cient tuner, used to be hard to make but

(Continued on page 923)



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 215c is made for all questions where a personal answer is desired.

RECEIVING RANGE OF CRYSTAL SET
(91) Leslie Averill, Little Sauk. Minn.. says

that he has read the advertisement of a company
which states that they are selling a crystal receiv-
ing set, which will respond to radio concerts over
a distance of 200 miles. He asks: .

Q. 1. Is it possible to do such work with
a crystal detector?

6
A single audion tube receiving set employing a
tapped tuning coil, is shown herewith. This hook-
up is very easy to adjust and fairly selective.

A. 1. We would say that the company putting
out the receiving set you mention is stretching
things a little when they say it will receive radio
concerts consistently over a distance of 200 miles.
A crystal detector cannot be depended upon to
receive radiophone over more than 30 miles, ex-
cept under ideal conditions. However, we do not
doubt that spark signals could be heard over this
distance, that is, 200 miles.

Q. 2. Kindly give a hookup for a variable con-
coil wound on a single tube, and tapped

in two sections, and an audion detector.
A. 2. We give herewith the circuit diagram,

as requested.

INCREASED EFFICIENCY
(92) Louis W. Baker, Raleigh, N. Caro., asks:
9. 1. Would I increase the efficiency of my set

which is now mounted on two panels by mounting
all the instruments on one panel?

A. I. We do not believe that you will get one bit
better results by mounting your set all on one panel,
instead of on two, unless you are using very long
leads between the two panels in their present form.
If the latter is true. you may secure better results
by bringing your sets together as above mentioned.

Q. 2. Since I am only using two "B" batteries
on my amplifiers, do you think that the addition of
more 'B" batteries would increase the efficiency of
the set? 4

A. 2. No doubt the addition of more "B"
batteries to your amplifying tubes would be advan-
tageous. We would advise you to experiment and
find out just what voltage your tubes work best on.

TROUBLESOME HUM
(93) Elton E. Bigelow, Worcester, Mar., says: I

am bothered with a bad hum in my receiving set
which can be heard even with the tube out of the
socket, and I have tried various hook-ups but have
been unable to eliminate it. He asks:

Q. I. Can you tell me the cause and its remedy?
A. I. It would seem from the description of the

"hum" which you give. that it comes from the prox-
imity of AC lines to either your antenna or your set.
We would advise you to see whether or not your
aerial runs parallel to or nearly parallel to any AC
line. If this is so, you will. probably find that the
"hum" will be eliminated, or at least reduced to a
minimum, by placing your antenna at rigitt angles
to the line.

It may also be that the "hum" is caused by the
lead-in running near AC wiring in your house. If
this is so. shield the lead-in by covering it with lead
foil, or thin sheets of lead. Also shield any connections
in your set in the same way, which come anywhere
near the lighting wires.

If your instruments are in a cabinet, we would
advise shielding the panel by means of tin foil or
aluminum sheets, fastened to the back of the panel
and grounded. In doing this, be sure that no metallic
parts of the instruments touch the foil or metal
sheets.

CONNECTING AMPLIFIERS TO
DETECTOR

(94) Joe Brimmer, Alberta, Canada. asks:
Q. 1. Will you please tell me how to connect the

amplifying circuit shown on page 254 of the July
issue of SCIENCE AND INVENTION to the detector?

A. 1. All that it is necessary for you to do to
Connect the amplifying circuit you mention, to a

detector circuit, is to connect the leads marked
"to detector" to the same place in the plate circuit
of the detector tube to which the phones are con
nected when only that tube is being used.

VARIO-COUPLER QUERY
(95) Wm. Arenson, Cuyahoga Falls, Ohio, asks
Q. 1. Should the primary of a vario-coupler be

tapped?
A. 1. Yes, for best results. It should be preferably

tapped in units and tens, although tens alone will
work. The unit taps, however, will give finer tuning.

Q. 2. Please give data on the construction of a
vano-coupler.

A. 2. A good coupler would consist of a tube
four inches in diameter on which is wound 66 turns
of No. 20 SCC wire. This is tapped every six turns
for the first 60 turns. and then every turn for the
next six turns. The secondary of this coupler should
be wound with about 35 to 40 turns of No. 22 SCC
wire.

Of course, these figures are only approximate, and
although they will probably give very good results.
we would advise you to experiment a title. The
amount of wire will depend somewhat upon the size
of your aeria. and other factors, which may best
be determined by experiment.

CHARGE FOR LISTENING IN
(96) Austin Busby, Morrill, Nebr., asks:
0, I. Do you think radiophone broadcasting

stations would have any objection to my giving
radio concerts with my receiving set and charging
admission thereto?

A. I. We see no reason why there should be any
objection to this. As a matter of fact in New York

..... ............ .......
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City an amateur realized quite a bit of money by
charging admission for listening in to the returns of
the Carpentier-Dempsey fight.

Q. 2. What would be the cost of a station sensitive
enough for this work?

A. 2. The cost of a station capable of receiving
over several hundred miles. and throwing the
received signals 40 feet from the loud -talker, would
be in the vicinity of $350.00. You will find a com-
plete list of concerns supplying these instruments in
the advertising columns of this journal. We would
advise a type of set similar to that described on page
156 of the June issue of SCIENCE AND INVENTIWC
used in connection with an outdoor antenna about
100 feet long. and some type of efficient power
amplifier.

IS AN AERIAL NECESSARY?
(97) C. S. Payne, Topeka, Kan., asks:
Q. 1. Is it absolutely necessary to use an

antenna for efficient reception of radiophone?
A. 1. Some form of aerial is generally neces-

sary, the type being dependent partially upon the
kind and amount of amplification used. The aerial.
for instance, could be in the form of a small
loop, a bed spring, umbrella, or tire escape, pro-
viding sufficient radio and audio frequency am
plification were used in connection with the same.
Many amateurs have been successful in receiving
radiophone concerts without the use of any aerial
whatsoever, the waves being picked up by the
inductance of the tuning devices themselves.
However, to all practical intents and purposes, this
method is very unreliable.

REWINDING PHONES
(98) 0. W. Morris, Buchanan, Mich., inquires:
Q. 1. Can I re -wind a pair of Western Electric

two pole receivers to 3,000 ohms resistance with
the wire from the secondary of a Ford spark coil?

A. 1. We doubt very much whether you can
get enough wire from the secondary of a Ford
spark coil upon the Western Electric receiver pole
pieces, in order to give them a resistance of 3,000
ohms. We would suggest that you determine the
size of wire used on the secondary of a spark coil
which you have and from any series of wire tables
get. the resistance in ohms per foot for this par.
ticular size. Divide this resistance into 1,500, and
that will tell you how many feet of wire are neces-
sari for each receiver. Halve this amount, and
place one half on each pole of one receiver. Wind
the same amount of wire on the pole pieces of the
other receiver, and you will have two receivers
with a resistance of 1,500 ohms each. By connect.
ing the two receivers in series, the total resistance
will be 3.000 ohms. Some Ford coils have a sec.
ondary with relatively heavy wire, hence out
doubt.

CONDENSER DATA
(99) I. A. Nerver, Lockport, N. 1.. inquires:
Q. 1. How many, and what size, glass plates

mtv.t be used to build a condenser for use with a
1 K. W. radio transformer?

A. 1. We would advise a glass plate condenser
made up of 40 glass plates 16 x 19 inches, placed
alternately with thin metallic or metal foil sheets
10 .t 13 inches. These plates are made up in two
units, which are connected in series -parallel. The
capacity of this condenser is .019 M. F.'s on 60
cyc e currents.

GRID LEAKS
(100) Lloyd Toth, New York City, asks:
Q. I. What is a grid leak, and what is its use

in a radio circuit?
A. 1. A grid leak is usually a high resistance,

a graphite rod or a piece of paper coated with
graphite which is placed in the grid circuit of an
audion detector tube. Its purpose is to serve as n.
by-pass for the radio frequency currents, which
otherwise would collect on the grid of the tube,
thereby rendering it unstable.

Q. 2. Must the grid leak be variable?
A. 2. For very best results, the grid leak should

be variable, although after it has been set for a
certain tube it may be left in that position until
another tube is used, whereupon it should be re-
adjusted to suit the characteristics of the new
tube.

Q. 3. In some radio diagrams I see the grid
leak shunted across the grid condenser, while in
others it is connected from the grid to the fila-
ment. Which is correct?

A. 3. The most generally accepted method is to
shunt the grid leak across the grid condenser, but
in some cases with certain circuits and tubes, it
is blind advantageous to connect the grid leak
from the grid to the filament, rather than across
the condenser. In connecting up a set you should
try both positions and ascertain which one works
best

TWO -SLIDE TUNER CIRCUIT
(101) Robert Brandon, Grand Rapids, Mich.,

requests:
Q. I. A circuit diagram of a two -slide tuner, a

crystal detector, a fixed condenser and a single phone.
A 1. We give herewith the circuit diagram

requested.
v. 2. I have hooked -up this set myself and am

unable to hear anything with it. Can you tell me
what might be wrong?

A. 2. It is practically impossible for us to say
just what is wrong with your set. It may be that the
circuit diagram you are using is not correct. We
would advise you to check this and also see that all
your connections are tight, and soldered, if possible.
Go over your aerial and ground and solder all con-
nections there also,

CRYSTAL DETECTORAERIAL'
\A C 4s

2 SLIDE
TUNING COIL

*.-GROUND

A 'wo slide tuner may be connected with a
crystal detector, as shown herewith. Either a
single phone or a pair of receivers may be used.
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LATEST PATENTS
Combined Blood Pressure
and Respiration Instrument

(No. 1,433,679 issued to Eugene L.
Fisk)

A notable addition to the doctor's
instrument case will be this sphyg-
momanometer and spirometer,

whereby the same gauge is em-
ployed for measuring blood pressure
and respiration. Thus, immediately
following the blood pressure test,
by merely shutting off one valve and
opening another, a respiration test
may be instituted without detaching
the sphygmomanometer circuit and
cuff, by bringing the mouthpiece of
the spirometer into use. A U
shaped transparent tube containing
a predetermined quantity of mer
cury, oil, or other liquid substance,
is designed to be forced under pres-
sure from the bulb into the scaled.
arm to produce a readable column
for gauging the pressure required
to lift the same.

Swimming and Exercising
Device

(No. 1,433.142 issued to Louis Al-
bert Maurer)

Here is another swimming device
which can be used indoors and out-
ofdoors for exercising and teaching
swimming. A body plate provided
with a chin rest, is so supported
that moving it to either side, causes
the rudder to swing. In this way
the device can be steered. Two long
levers having mittens at their ex-
tremities, receive the hands. These

--- -

levers, through suitable gearing,
cause the movements of both arms
to be coordinated, and actuate the
foot mechanism. which spreads the
legs of the swimmer, draws them
toward his body, forces them out-
ward again, and raises them in di-
rect relation to the movements of the
hands.

Illusionary Box
(No. 1,430,642 issued to David Ellis

Hamburger)
This invention is for application

to boxes or containers for small
articles that are customarily laid

open to view when on sale, such
as candy, cigars, etc. The corner of
each box of candy or cigars is made

so as to appear as though cut off
at an angle and on top of the box
a sheet of paper. printed to make it
resemble a transparent top through
which the contents of the box are
viewed, is pasted. In this way the
purchaser obtains a true picture of
the contents of the box, so that he
thinks he is seeing the real articles.

Lamp Dimmer
(No. 1.426,162 issued to Charles W.

Eisele)
instead of dimming the head-

light of an automobile by one of
the usual methods. such as cutting
resistance into the circuit, the in-
ventor of this system arranged his
lamp bulb upon an iron plunger.
When current is permitted to pass
into a solenoid, the plunger or core
to which the bulb is attached. is
drawn inward into a shield, so that
only the parallel rays of light are
permitted to pass through the lens
of the headlights. A locking ar
rangement holds the lamp in its
retracted position, whereupon by
merely closing a switch the lamp is
again projected from its dimming
shield. In a second embodiment of
the same patent, instead of secur-
ing the bulb to the core of a sole-
noid, it is held in fixed relation to

the reflector and a shield is pro-
jected around the lamp for dim
ming the rays or drawn back again
when bright lights are desired.

Vacuum Rectifier
(No. 1,434,310 issued to Johannes

Nienhol(1)
A vessel filled with a rare gas at

luw pre> -nn,. such as argon. hdiUM,

or the like, has an ,lectrode in it
of highly positive ma crial, and one
or more of highly negative material,
the materials used being potassium
or an alloy thereof as the cathode
and constantan or copper as the
anode. The voltage between the
electrodes is adjusted to produce a
discharge of the glow type. Arc
discharge rectifiers have but slight
rectifying effect, whereas, in this
device, surprisingly large currents

may be rectified, even as much as
one hundred ampere. arc delivered
by one single tube. 'rho cathode
of the tube is in Cie shape of a
basin cont. the potassium or
other alkali metal.

Dumping Mechanism for
Automobile Trucks

(No. 1,433,743 issued to James D.
Benne)

Where large numbers of automo-
bile trucks are not provided with
devices for facilitating their dump
ing in mills, elevators, and the like,

this invention will prove effective
for unloading grain. By glancing
at the diagram the reader will note
that a caterpillar tread is mounted.
slightly below the surface of the
pavement so that the upper surface
of the caterpillar tread will be flush
with the pavement. The rear end of
the motor truck is anchored. its
forward wheels resting upon a plat
form. By causing the engine to
drive the rear wheels. the front of
the truck is elevated, due to the ac-
tion of the caterpillar tread, ro
tating an endless chain geared to
the rising platform.

Air Craft Signaling
(No. 1,426.413 issued to John Clif-

ford Savage)
Signs in the air are made possible

by this invention, which is so de-
signed that an aircraft in flight will
leave a visible trail of smoke at in-
tervals of the flight, and by maneu
vering the craft so as to form signs,
characters or words in the air, ob
servers on the ground are made
able to distinguish the advertise-
ment. Two or more separate re
ceptacles in which chemicals are
stored, are brought into reaction or
admixture with one another when
released. either apart from or in
conjunction with the engine exhaust
gases. For example. one material
may be finely divided carbon and

the other material may be oil. the
latter may be vaporized in the Cll.
gine exhaust passage before the car-
bon is mixed with it, the essential
feature being that when both ma-
terials arc released and brought in
contact with each other, they pro-
duce a visible medium.

Heater for Bottles
(No. 1,434,472 issued to Charles

Anselmi
Here is an electric heater which

is adapted for attachment to recep-
tacles, such as bottles, hot water
bags, and the like, which may read-
ily be screwed into an electric light

socket. The tapered construction
of the top of this device enables it
to form a closure for receptacles
having necks of varying sizes. A

plug is fastened to one end of this
taper and from the other end a
tubular member containing a coil
of resistance wire depends. This
member is removable and is sur-
rounded by a metallic casing, which
completely encloses the resistance
wire and forms a liquid -proof cover.- -

Vacuum Pump
(No. 1,434,s',I ',in,' to Homer
Clyde Snook and Oliver E. Buckley)

This is an auxiliary pump, em-
ploying as a pumping medium a
suitable vapor, which vapor issues
in puffs, driving the gas to be ex-
hausted toward the roughing pump.
The device is particularly adapted
to producing -very high vacua. As
illustrated in our sketch, a boiler
is surrounded by a heating coil, to
vaporize mercury, tin, lead, bismuth.
or some other suitable material.
This vapor is employed as the pump-
ing medium and should be conden
sable in the walls of the chamber
above. A valve having several
openings therein, is mounted with-
in the condenser above the boiler.
A spring is secured to either end
of this valve and a piston adaptable
to close a nozzle is located in the
top of the boiler. The springs are
so adjusted that when the pressure
in the boiler and the chamber above

it ate the same, the piston will lie
within the nozzle.

Electric Motor
(No. 1,433,562 issued to Fritz I'.

AlansbendeD
The design of a very simple slow.

limning motor for advertising signs,
which will operate on either battery
current, or on alternating or direct
current, is given in this patent. The
motor runs very slowly and no
gears arc employed. As will be
seen by the diagram. what prat-

tically constitutes an electric bell,
has a rod added to its armature,
threaded, so that the position of
a belt may he shifted. A large
grooved pulley or disc, is mounted
between two bearings, the belt pass-
ing around one half its circumfer-
ence, being secured at the further
extremity by a spring. The speed
of rotation of the device is varied
by adjusting the position of the
belt on the armature, and the num-
ber of vibrations of this armature.
Friction between the cord and
grooved pulley gives rotary power.
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SNEEZE POWDER AND LAUGHING GAS
(1371) Robert Galiano, New Orleans, La..

requests:
Q. 1. A formula for the preparation of a good

strong sneeze powder.
A. I. We give herewith a forintala as requested.

Sage .1 oz. a,.
Wild Giner .... 1 ..z. ay.
White Hellebore.....00 grains
Powdered Orris Root ay.
Powdered Soap Bark I oz. ay.
Bayberry Bark I 11z. ay.

Q. 2. Please give also directions for the prepara-
tion of laughing gas.

A. 2. Laughing gas or nitrous oxide may be pre-
pared by heating ammonium nitrate in a retort.
The gas given off is nitrous oxide in a form to use as
laughing gas.

RECTIGON QUERY
11372) Dr. Jorge R. San Pedro, of Cuba, asks:
Q. I. How shall .1 change a Rectigon rectifier.

designed to operate on 110 volts, su that it may be
used on.130 volts A. ('., 50 cycles!

A. 1. We doubt that any changes must be made
on your Rectigon circuit, in order to use the same
on 80 volts, and 50 cycles. The secondary voltage
or charging voltage is lowered however.

STETHOSCOPE CONSTRUCTION
(1.173) Geo. Walthers, Toledo. Ohio. requests:

Q. I. Will you please give me data for building
a stethoscope such as that used by physicians?

A. I. A stethoscope such as is used by the
physicians varies greatly in size. For instance, there
as an infant stethoscope, the orifice of which is about
as large as a five -cent piece. This opening tapeis
toward the distal end where it communicates with
two openings.

To these openings rubber tubes are attached
terminating at the usual ear attachments. Other
stethoscopes are much larger, some with the Haring
end, the size of a quarter dollar, and the diaphratita-
tous stethoscope with end the size of a half dollar or
larger. It really does not make much difference as
to what size stetter.. ope you build; they all work.

The main thing about the stethoscope is to have
it so arranged that it will cover a certain area when
placed in contact with the skin. The skin will act
as a diaphragm, and the eolutnit of air between the
person's body and I M car of the physician is perfect!)
enclosed. We los ..rewithi an illustration -.bow ifir
a ipt

it

This drawing shows the construction of the
ordinary physician's stethoscope. It is a purely
acoustic affair, and has ,no electrical arrange-
ments. There is, however, a new type of super-
sensitive electrical stethoscope on the market.
which makes it possible by means of a micro-
phone, receiver, and battery, to hear extremely

weak heart sounds.

LENGTH OF HEAT WAVES
(1374) Chas. Leichner, Paonia, Colo., wants to

know:
Q. I. What is the wave -length of heat waves!
A. I. The wave -length of heat waves varies from

0.810 to 314 microns; a micron being one -millionth
of a meter.

Q. 2. If they are very short, how is it that we can
sometimes see them on hot days?

A. 2. When looking into the distance on a hot
day and seeing the heat waves rising, you do not
really see the heat waves, but you see air current,
which have been heated, and are therefore rising.

BLACKENING BRASS
(1375) G. A. Mitchell. Los Angeles. Calif., asks:
9. 1. How can I produce a black surface on brass

quickly and without the use of heat?
A. 1. Without a doubt the only wny to blacken

brass so that it will act quickly, require very little
attention. and will not come off very easily, is to dip
it in black lacquer. If you desire a chemical change,
you must either give'it plenty of time or apply heat.

FIRE AND ACID PROOF PAINT
(13761 Donald A. Moore, Als:ead, N II.,

requests:
Q. I. Kindly tell me of a paint which will make

the tables and walls in my chemical litioratory fire-

Ifirt "Pa-eactAcal
Electric:" for

jaanutaivey.
Electric . Soldering.

Tilanir rower Circuit.
Heel rie .Nair (;enertil or.
English I:leetric Heaters.
Electric II ardening and Tempering

Process. Fly Maurice E. l'elgrims.
Belgian (.01TCSP(011111111. Practical
1:leel ries.

Oscillating Electric Four.
( Sod.. Indicator.
Surall I/3droelectric

By A. I.. (-(tronaugli.
.11easurim' / )istance by . 1 ti

will be Loth tire and acid -proof. but if you will coat
your laboratory tables and walls with several coats
of water glass. which may be procured upon the
open market under the trade name of sodium
silicate or "Keepex". you will find that you have
obtained a very efficient and satisfactory surface.
Zinc oxide and ammonium chloride should be added to
subsequent coatings after the second whit I. is mixed
with the sodium silicate.

VACUUM

113771 J. A. NIurphy, Ontario. Canada, wants to
know:

Q. I. What constitutes a vacuum and are there
different degrees of vacuum?

A. I. A vactiuni means the absence of air or gas
front an unfilled space. A perfect vacuum cannot be
obtained, however. and as near perfect as we have
been able to obtain is .0003 millimeters of mercury.
There are, of course. different kinds of vacuums.
Thus an incandescent bull, is not evacuated very
highly: a Geissler tube still less, whereas there is a
very good vacuum in an audion detector. You see.
therefore, that while there are various degrees of
vacuums, we have not as yet been able to produce a
perfect vacuum. Theoretically, the universe is
supposed to exist in a perfect vacuum and atmosphere
surrounds only the earth and other heavenly bodies.
In view of the fact, however, that a gas expands
indefinitely; it would seem that even the universe as
we know it would have an atmosphere. Therefore,
although the amount of atmosphere there would be
very small it would still be in existence, if the rule just
mentioned is true for interstellar space..

AUTO -TRANSFORMER DATA
(1:1)!1 M. E. Oliphant, Crestline, Ohio, requests:
Q. I. Wiil you please give me the necessary data

for constructing a step-down auto -transformer to
reduce I(8) volts, 25 cycle A.C. to 6 and 50 volts!

211 TURNS
*----50 V

26 TURNS
6V.

----- - --110 V

476 TURNS OF' NQ is,
OCC WIRE

This diagram shows the arrangement of the wind-
ings on an auto -transformer, whereby the volt-
age on an A. C. circuit may be either reduced

or increased.

A. I. Wind an iron core 1.5 inches long by I inch
in diameter. with 476 turns 4,1 N.,. 1.5 double cotton
covered wire in layers. This iron core is composed of
a bundle of iron wires. At the end of 26 turns a tap
is taken off, and at the end of 23/1 turns, another tap
is taken off, as indicated in the accompanying
illustration. These taps will give the required
oltales of 6 and 50 respectively.

STEP-DOWN TRANSFORMER
( 1379) S. C. O'Dell, Cincinnati. Ohio. asks:
Q. I. How can I construct a 100 -watt step-down

translormer to reduce 110 volts, 60 cycle, to 18 volts,
7 amperes?

A. 1. What you desire to do is impossible. inas-
touch as 18 volts at 7 amperes is 1.0, watts. The
efficiency of a closed cored transformer is only about
941;, and therefore only about 94 watts can be
drawn from a 100 -watt input transformer.

WHAT IS A HORSE -POWER?
( 3$0) Orma I.. Gibbs, Kansas City, Mo., says:
I have made several discoveries about mechanics

which I do not find in any book on physics. One is
that there is practically no limit of speed at which one
horse -power can be generated. The general idea of
power is that if you increase the speed you lose power,
and i: you increase the power you lose speed. You
will have to admit that a horse -power is a horse -power.
regardless of how long it takes to generate it. If a one
horse -power motor generates one horse -power in one
minute. and a ten horse -power motor generates ten
borne-poyeer in one minute. then any one of these
ten horse -power is generated ten times as quickly as
one horse -power by itself. Ile asks:

Q. I. Is my reasoning correct, and if not, can you
put nue right?

A. I. A horsepower is the amount of energy
required to raise a weight of 33.0(8) pounds to a height
of one foot in one minute. All these factors must he
taken int., consideration. Thus a one horse -power
motor if operating at full efficiency and disregarding
frieti, n, will raise a weight of 33.000 pounds one font
in one niintate, and a ten horse -power motor will lift
the same weight ten times the height in one minute, or
lift ten times that weight one foot in one minute, or
lift the same weight to the same height in one -tenth
of a minute.

But remember that in doing this you are using the
full horse -power which the motor is capable of
delivering, and if you should stop the motor after one
tenth of a minute, you have still used up the equiva-
lent in power to the amount used by the one -horse-
power motor operating for one minute. Factors
such as starting, resistance, friction. etc., have been
disregarded in this discussion. The " power " of
your question is an inheritance from the past, and
in modern nomenclature should be "force.'
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RELATIVE SPEED OF DIFFERENT PARTS

OF A WHEEL
(1380) L. A. Morrison, Shoshoni, Wyo., asks:
Q. 1. Does the top of a wheel travel faster than

the bottom? Please explain.
A. 1. We do not see any reason why the top of a

wheel should travel more rapidly than the bottom
of the wheel. If you were to place a speedometer
upon the wheel, you would find that their movement
is exactly the same. Any attempt to make the top
of the wheel move faster than the bottom of the wheel
will distort its shape to such an extent, that it could
no longer be called a wheel. The above refers to a
wheel free to rotate in air.

Now, referring to a wheel on the ground, we
would say that when the wheel is stationary the
point touching the ground has no velocity. If the
wheel is now started in motion (rotating) this ve-
locity increases until the point formerly on the
ground reaches the top of the wheel. This point
continues down again as the wheel moves forward,
and gradually decreases its velocity, until it again
touches the ground, where its velocity is nil. The
mean velocity is equal to the speed of the axle,
and the above paradox refers to the velocity of any
point on the circumference of the wheel.

COLOR CHANGING BY ELECTRICITY
(1381) C. M. Huttig, St. Louis, Mo., wants to

know:
Q. I. Is there any substance, either liquid or solid.

which when acted upon by an electric current will
tuna black? Also is there any substance which will
turn white when acted upon by electricity?

A. 1. We cannot give you any definite answer to
your question without a considerable amount of
research work, which we believe you will be able to
do very well yourself. We are, therefore, giving you
a few suggestions for the same.

Try suspending two iron electrodes in a solution of
tannin, and connect the electrodes to a source of
current. It is possible that the current may liberate
a certain amount of free iron, which will be attacked
by the tannin, thereby forming ordinary black ink.
Again try two wires stuck in a slice of raw potato.
A change of color will be effected upon connecting
the two wires to a source of current. A solution
of phenolpthaleine will change color when a cur-
rent is passed through it, that is, it will change
from clear to pink, but will return to its normal color
when the current is removed and the solution is
shaken.

TWO-SIDED PHOTOGRAPHIC PAPER
(1382) J. C. Molotor, Swedesboro, N. H., wants

to know:
Q. I. Can photographic paper be sensitized on

both sides and two pictures be printed thereon from
the same negative?

A. I. Photographic paper can be coated on both
sides with any one of the ordinary sensitizing solu-
tions, several of which have been printed in this
magazine. The paper, however, must be very
thick and impervious to light rays. Both sides will
have to be exposed before the paper is developed.
However, we see no particular advantage in paper
of this nature, as it is much more satisfactory and
cheaper to paste two prints together back to back
after they are finished, for the reason that the heavy
cardboard which must necessarily be used in the
former method, is quite expensive and very wasteful.
When prints are made on separate sheets it is always
possible to see how one turns out, before printing
another. However, if both prints are made at one
time, they may both be failures. Another dis-
advantage of the heavy card is that unless a very
special quality is used, the card is liable to soften and
come apart when it is placed in the developing.
fixing and washing baths.

MOLDABLE WAX
(1383) F. N. Laubenthal, Toledo, Ohio, inquires:

Q. 1. What substance of any nature with a body
can be rolled into pilates, which plates, when placed
in contact with sufficient dry heat or immersed in hot
water of say ISO degrees F. or in other words, just
hot enough to be handled with the bare hands, will
become pliable and take the shape of any substance
placed thereon, such as hand prints, etc., and which
will when cool, retain the impressed shape?

A. 1. There are many substances which will do
the work you desire. For instance, the wax such as
dentists use. This is a moldable wax which is heated
slightly before it is used, and takes on a very perfect
impression. It also has the advantage that it can be
used over and over again. There are many other
compositions which you might experiment with for
your work, such as engravers' border wax, impression
wax, gelatine, etc. Not knowing to what purpose
you desire to put such a compound. we cannot give
you further information.

CLEARING BLOODROOT TONIC
(1384) George Gilliland, Bronx, N. Y., says:
I have been trying for some time to make a tonic

out of bloodroot, and I find that no matter how much
I filter it, there still remains a certain amount of
sediment. He asks:

Q. 1. Could you suggest some way by which I
could clarify this liquid?

A. 1. The possibility of obtaining a clear bloodroot
tonic is not very great, in that an extract of bloodroot
contains a considerable amount of gums, and there-
fore. when this alcoholic solution is mixed with water,
the gums precipitate. We would suggest, however.
that you try filtering the solution after all its ingredi-
ents have been added through a filter, upon which
a quantity of magnesium carbonate has been placed.
test the filtrate for a carbonate, and determine the
quantity. as it will probably do no harm in such small
doses. We believe this will give you a clear solution.

FUSE WIRE
(1385) Thomas O'Malley, New York City, wants

to know:
Q. I. Whether the fuse wire in an ordinary fuse

depends for its action upon its thickness or its length?
A. I. The fuse wire in the ordinary fuse generally

depends upon its thickness rather than its length for
its proper fusing, assuming that the composition of Cie
wire is the same. Of course a short thin wire will
fuse quicker than a long wire of the same diameter.
providing that but a very slight overload is placed
upon the short wire. in that the length of the wire
cuts down the current considerably. In sudden
heavy overloads the length could be disregarded, as
either long or short wires of the same diameter
would melt almost instantly.

METHODS OF IRRIGATION
(1386) Ole Nors, S. Vallejo, Cal., says:
There are large tracts of land in this part of the

country which only need irrigation to turn them into
wonderful pasture land. We have tried different
forms of irrigation and have found several of them
to be failures. For instance the surface irrigation
will not work because of the rapid evaporation of
water from the trenches. Water is very scarce he -e.
and therefore, this method is not good. We have
also tried laying porous clay pipes underground. and
allowing the water to flow through them. From
these pipes the water seeps out slowly, thereby
moistening the ground around it. This method is
all right for the first year of its installation, but the
roots of the grass soon clog the porous pipes, and
render the system inoperable. lie asks:

Q. I. Can you suggest any other method which
might work under these conditions?

A. I. Run a system of pipes underground. and.
at short intervals. a pipe leading downward to the
ground, terminating 6 to 12 inches below the surface.
It is possible that this method may work in your ca:;e.
The area around the smaller pipes should be of
sand or gravel for a distance of two or more feet. In
Florida subsoil irrigation with perforated or porous
distribution pipes is used.

IMPORTANT
TO NEWSSTAND READERS

T N 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 Newsdealer
Address
Please reserve for me copies of

SCIENCE & INVENTION every month
until I notify you otherwise, and greatly
oblige,

Name

Address

Paper Matches
(1387) Ernest J. Delo Curesto, New York City,

N. Y., sends a sample of an ordinary paper match,
and asks:

Q. 1. Can you tell me the composition of the
paper of these matches?

A. 1. l'aper matches are made by merely  im
pregnating several layers of paper with paraffin by
submerging them in a vat of molten wax, after
which they are placed under pressure. The sheets
are now stamped by machinery into the well
known form. After this is done, the tips are
dipped into the igniting solution.

Producing Acetylene
(1388) George E. Custer, Stoyestown, Pa., asks:

Q. 1. Can you suggest a good chemical corn
hination that will produce a gas that will burn
with a clear white light?

A. 1. Probably the best way to obtain the gas
for a small light, would be to use calcium carbide,
upon which water is allowed to drip. Acetylene
gas is produced, which burns with a very clear
white light. There are hundreds of different types
of so-called carbide lights on the market which
use this principle, and are advertised as bicycle
lights, motorcycle lights, etc.

Rectifier Queries
(1389) James R. Crow, Birmingham, Ala., says

that he has several times seen descriptions of
electrolytic rectifiers in this magazine with several
electric light bulbs, wired in series with the A. C.
side of the same. He asks:

Q. 1. How many lights and what size should
be used?

A. 1. The number of electric light bulbs which
are wired in parallel and connected in series with
an electrolytic rectifier, depends upon the amount
of current you wish to draw from the rectifier.
For instance, if you wish to draw approximately
one ampere from your rectifier, use one 100 -watt
tungsten light in series with it. If you wish to
draw two amperes use a 200 -watt light in series,
or two 100 -watt lights connected in parallel, and
the two connected in series with the rectifier. In
other words, allow 100 watts for every ampere
you wish to draw from the rectifier. Due to the
fact that a 100 -watt lamp does not draw one am-
pere exactly and because there are slight losses
in the rectifier, the full one ampere cannot be
obtained with the single 100 -watt lamp.

Q. 2. In the description of rectifiers, the sizes
of the jars and plates are very seldom given. Can
you supply these dimensions?

A. 2. To make a rectifier, use four one -quart
fruit jars, or even larger jars may be used, am/
place in each one a lead and an aluminum plate
as large as will conveniently fit therein and still
remain one to two inches apart. The exact sizes
of the plates is practically immaterial (4% inches
by 6 or 7 inches is very successful in battery
charging devices).

Denatured and Medicated Alcohll
(1390) Forrest W. Crannell, Langford, S. D.,

requests:
Q. 1. How are denatured and medicated al-

cohol made, and what is the difference between
the two.

A. 1. Denatured alcohol is made by adding
about 10% of wood alcohol to grain alcohol,
thereby making it unfit to drink. In addition to
the wood alcohol, oils such as pyridine and Benzol
are added to give it a disagreeable odor and
some coloring matter such as methyl violet isoften used. Wood alcohol is injurious to the
skin to a certain extent, and th_eefore this mix
ture cannot be safely used either externally or
internally on the person. The .xtent to which
wood alcohol is injurious to the skin is governed
by the characteristics of the particular person to
whom it is applied, some peogle being more sus
ceptible than others.

In order to have alcohol which cannot be taken
internally, but which can be used safely external-
ly on anyone, a very small fraction of tartar
emetic, or formaldehyde, is added to grain alcohnl,
making what is known as medicated alcohol.

Hydrogen Peroxide
(1391) Raymond E. Carlson, Truman, Minn.,

asks:
Q. 1. How is hydrogen peroxide made?
A. 1. If you wish to make hydrogen peroxide,

we would suggest that you agitate a quanity of
barium binoxide in dilute sulphuric acid. Theresult will be II:02-a very unstable product.

Q. 2. Compare the force of explosions of HrOr
in liquid form and H2 and 02 in gasenvs form.

A. 2. The liquid, 11202 will not explode but
will gradually decompose.

Q. 3. How strong a current is necessary for
the electrolysis of water, and need anything be
added to pure H2O before it can be separated
into its component parts by electricity.

A. 3. It is not a question of current but of
voltage; two volts will electrolyze water very
nicely; the intensity of current merely governs
the rate of decomposition.

It will be necessary to add some acid, alkali
or salt tq water before decomposing it by elec.
trolysis ; and a small quantity of sulphuric acid
is often used.

Vacuum Cleaning Furniture
(1392) J. Itirchall, Vancouver, B. C., Canada,

wants to know:
Q. 1. Is there any machine on the market that

will clean upholstered furniture, tapestries, etc.,
by suction?

A. 1. Any up-to-date vacuum cleaner should
be able to clean upholstered furniture and tapes-
tries. In fact, most of the vacuum cleaners on the
market today are supplied with special nozzles for
this work. The names and addresses of these
companies may be found in the advertising col-
umns of this and other magazines or may be had
on receipt of a stamped self addressed envelope.
Restate your inquiry when writing.

Formica
(1393) Noal Brown, La Roy, Ill., asks:
Q. 1. Please tell me how to make the com

position known as formica.
A. 1. It is beyond the scope of the average

amateur mechanic to make a composition similar
to formica. Compositions similar to this may be
formed by mixing together paper pulp, and some
form of insulating compound such as shellac or
sealing wax. This is subjected to heat while
being mixed so as to thoroughly impregnate the
paper pulp with the insulating material. The
resultant mixture is then placed in a press and
subjected to a very high pressure. The presses
are made in various forms so as to turn out vari-
ous shaped articles, such as panels, knobs, in-
sulators, etc. The wax or shellac may be mixed
when in alcoholic solution.
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radiant bride at twenty-,
at twentyFive-what?

HOLTSANDS upon thou-
sands of women to -day
marry with the bloom
of youth upon their
cheeks. A few years of
married life rub the
b 1 o o in off. Children
come, too many. And

instead of the energetic, healthy girl
we have a tired and bedragged young -
old woman. \\hy do allow
marriage, the holy thing, to work this
wicked transformation ?

MA k( ;A RET \ N( ;ER. the ac-
knowledged world leader of the Birth
Control miiventelit and l'resident of
the American Birth Control League,
has the answer for this most momen-
tous problem of womankind. (.1very,
married Donlan kuotts (fill) ti,o well
the tragedies resulting joint ignorance
of birth control.

Why should a woman
sacrifice her love -life --
a possession she other-
wise uses every resource
to keep? Why does she
give birth to a rapid suc-
cession of children, if she
has neither the means to
provide fur them nur the
physical strength prop-
erly to care for them?

In her daring and start-
ling book Margaret San-
ger gives to the women
of the world the knowl-
edge she dared to print-
the knowledge for which
she faced jail and fought

Is the Husband or Wife to Blame?
Is the husband or \vile to blame for the

tragedy of too math children?
Margaret Sanger, the great birth control

advocate. comes with a message vital to

every married man and woman.

through every court to establish as
woman's inalienable right to know.

"In Woman and the New Race"
she shows how woman can and will
rise above the forces that, ill too
many cases, have ruined her beauty
through the ages - that still drag
her down to -day -that wreck her
mental and physical strength - that
disqualify her for society, for self-
improvement - that finally shut her
out from the thing she cherishes most :
her husband's love.

In blazing this revolutionary trail
to the new freedom of women. this
daring and heroic author points out
that wt,iiien will) cannot afford to
have more :Ilan one or two children,
should not do so. It is a crime to
herself, a crime to her children, a

crime to society. And now for the
first time Mrs. Sanger shows the way

out. And she brings to
the women of the world
the greatest message it
has been their gliod for-
tune to receive.

"Woman and the New
Race" is a book that will
be read wherever wom-
ankind struggles with'
tile ever-present danger
of too many children. It
is a startling . mighty re-
velation of a new truth, a
work that will open the
eyes of tired, worn wom-
ankind. It can with truth
and honesty be called
woman's salvation.

Partial List of
Contents

'Woman's Error and Her
Debt.

Two Classes of Women.
Cries of Despair.
When Should a Woman

Avoid Having Children?
Birth Control-A Parent's

Problem or Woman's.
Continence -1s it Practic-

able or Desirable!
Are Preventive Means Cer-

tain?
Contraceptives

tion?
Women and

Morality.
Legislating

Morals.
Why Not Birth Control

Clinics in America?
Progress We Have Made.
%fly one of these chapters alone
.orth many times the price of

book.

or Abor-

the New

Woman's

Every woman in the country should
have a copy of this remarkable and
courageous work. For this reason
we have arranged a special edition of
"Woman and the New Race" at only
$2.(0.) a copy.

Send No Money

The book is hound in handsome,
durable gray cloth, has artistic black
lettering and is printed from large
type on good paper. It contains 286
pages of priceless information. To
have it come to you, merely till in and
mail the coupon below. It is sent to
you in a plain wrapper. When
"Woman and the New Race" is deliv-
ered to you by the postman. pay him
$2.00 plus post age-but send no money
with the coupon. There will be an
unprecedented demand for this edition,
which will soon be exhausted, so you
are urged to mail the coupon now-
at once.

Truth Publishing Company
Dept. T-261 1400 Broadway, New York.

TRUTH PUBLISHING CO.
Dept. T-261, 1400 Broadway, New York City.

Gentlemen: Please send in plain wrapper,
Margaret Sanger's book, "Woman and the New
Race.' I am enclosing no money, but will give
the pastman who deliver. the hook to me, $2.00
plus postage.

Name

Address

City State
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"You've Gone Way Past
Me, Jim!"

"Today good old Wright came to my office. All
day the boys had been dropping in to congratu-
late me on my promotion. But with Wright it
was different.

"When I had to give up school to go to work I
came to the plant seeking any kind of a job. They
put me on the pay -roll and turned me over to
Wright. an assistant foreman then as now.

"Well, I soon realized that to get ahead I must
not only do my work well, but prepare for some-
thing better. So I wrote to Scranton and found
I could get exactly the course I needed to learn
our business. I took it up and began studying an
hour or two each evening.

"Why, In just a little while my work took on a whole
new meaning. Wright began giving me the most 1081111111W
jobs-and asking my acv lee. Next thing 1 knew I was 1110.1v
assistant foreman of a new department. I kept right on
studying because I could see results. Then there was a
change and 1 was promoted to foreman-at good money, too.

"Anti now the first big goal is reached-I am auperin-
tendon', with an Inmane that means independence and all
those things that make life worth Ii, ins.

"Wright is still at the same job, an example of the trag-
edy of lack of training. What a truth he spoke when hit
said today, 'You've gone 'way past me, Jim,-and you de-
serve to. Heads win-every time!"'

The International Correspondence Schools have helped
more than two million men and women to know the joy of
getting ahead In business and in life.

You, tau, can have the position you want in the work of
your choice, with an Income that will make possible money
in the bank, a home of your own, the comforts and luxuries
you would like to provide your family.

All we ask Is the chance to prove it-without obligation
on your part or a penny of cost. That's fair. Isn't It r
Then mark and mall this Coupon.

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6182-C, Scranton, Pent:..

Without cost or obligation my part: please tell mehow I can qualify for the position or in the aobieet before
which 1 have marked an X:

BUSINESS TRAINING DEPARTMENT
°Business Management 0 Salesmanship
0 Industrial Management D Advertising
D Personnel Organization Dnieper Letters
°Traffic Management f jForeign Trade°Business Lew 0 Stenography and Typing
°(tanking and Banking Law 0 Business English
0Accountaney(inclutiing C.P.A.) ] Civil Service
°Nicholson Cost Accounting Railway Mail Clerk

Bookkeeping Common School Subjects
Private Secretary High School Subjects

,_Business Spanish 0 French Illustrating
TECHNICAL AND INDUSTR AL DEPARTMENT

0 Electrical Engineering Architect
0 Electric Lighting Blue Print Reading
0 Mechanical Engineer Contractor and Builder
0 hiechanical Draftsman Architectural Draftsman
0 Machine Shop Practice Concrete Builder
Oltailroad Positions Structural Engineer

Gas Engine Operating Denemistry 0 Pharmacy
Civil Engineer 0 Automobile Work

Surveying and Mapping Airplane Engines
0 Metallurgy Agriculture and poultry
°Steam Engineering CIrtadio Mathematics

Name

Street Address

City.. State

Occupation
Persons residing iss Canada should send this coupon to tilt
international Correspondence Schools Canadian, Limited

Montreal. Canada.

6.26.12

EARN MONEY
AT HOME

YOU can make $15 to $60 weekly in your spare
time writing show cards. No canvassing or

solkiting. We instruct you by our new simple
Directograph system. pay you cash each week
and guarantee you steady work. Write for full
particulars and freebooklet.

WEST-ANGUS SHOW CARD SERVICE
61 Colborne Building Toronto. Can,

ARE IOU SMOKE WNW?
Have you a hankering for tome real to

bacco? Have you ever wished that you
ought find mole enjoyment from that old
pipe? If you have send Inc for a saintie ci
"Old Field Tobacco." the ideal smoking to
bacco. and we lose our bet if you doa'tcomd
hack fur five pounds after the first pipe toad.

II AST MAILING CO. Paducah. ka.

275 VOLTS D.0 -

Newapaper
By CLYDE FITCII

(Continued from page 858)
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Fig. 1 shows hook-up for condensers and rectifier tubes used to obtain 275 volts D. C. from 110
volts A. C. without a transformer. Diagram at Fig. 2 shows how microphone is hooked up

to talking newspaper, with audion, battery, modulation transformer, et cetera.

voltage at which they are charged. Since
the voltage is fluctuating, corresponding to
the vibrations of the human voice, the tin-
foil sheets will vibrate, and reproduce the
human voice.

The rectifier tubes and condensers may he
arranged in a neat box, making a compact
unit that will deliver about 275 volts D. C.
direct from the 110 -volt alternating current
lines. The action may be explained as fol-
lows: Assume the first half cycle of the
alternating current wave takes the path
shown by the full line arrows. This will
charge the condensers "A" to the maximum
value of the alternating current voltage,
which is 110x V 2, or 154. The next half cycle
will take the path shown by the dotted
arrows. This will charge the condensers
"B" to 154 volts. Since condensers "A"
are connected in series with condensers
"B" the voltage across both condensers will
be 2 x 154, or 308. But there is a voltage
drop across the rectifier tubes due to the
resistance of the electrolyte, and also a
current leakage through them, so that the
output voltage will be reduced to about 275.
The function of condenser "C" is to help
filter or smooth out the resulting pulsations,
and hold the voltage constant.

It will pay anyone to make up this rec-
tifier, as it can be used on your radio
amplifier and will increase the volume of

sound from your loud speaker a hundred
times. Most amplifying tubes will stand
voltages up to 400 on the plate, but a 5
watt -power tube may be used if desired, and
the filament may be lit with alternating cur-
rent without objectionable hum. Care should
he taken in using it, however, as one side
of the 110 -volt line is grounded, and if the
filament of the amplifier tube is grounded
there will be a short circuit. This will do
no harm other than to make two of the rec-
tifier tubes boil over. The filament circuit
of the amplifier tube should be insulated
from ground by using a condenser in the
ground lead. This is unnecessary with a
double circuit tuner where the antenna cir-
cuit is coupled to the detector circuit.

To make a talking newspaper, the news-
paper must first be prepared by inserting
two sheets of light infoil between the sheets
of the paper. The tinfoil may be taken from
an old or punctured paper condenser sim-
ilar to the ones used in Figure 1. The
tinfoil sheets may be glued in one or two
places to prevent them falling out, or the
paper may be folded. In either case, the
tinfoil should be assembled loosely, so that
it will be free to vibrate. The tinfoil sheets
should be insulated from each other by
one page of the newspaper, and then con-
nected to the amplifying equipment by means
of two small insulated wires. This makes
a condenser out of the newspaper.

Stream of Water Lifts Itself
(Continued front page 859)

the operating chamber and by virtue of the
air -conducting pipe extends also to all the
higher closed tanks. The result is that the
water in each open tank, these being now
full, is sucked up one step into the next
higher closed tank. At the end of this
suction stroke the operating chamber and
the open tanks are empty, while the closed
tanks are full of water. The inlet from
the head -race then automatically opens, pres-
sure -water is admitted into the operating
chamber, and a new pressure stroke starts,
the cycle being then repeated as before. The
pipes between the tanks are all water -sealed,
so that no non -return valves or mechanical
checks are needed.

It will thus be seen that the air -conducting
pipe transmits the actuating agent from
the operating tank where it is developed.
As compressed air on the pressure stroke,
this agent forces water up one step from the
closed to the open tanks, and then by

vacuum action on the suction stroke it draws
the water up one further step iron- the open
to the closed tanks. The height required is
reached by carrying the series of closed
and open tanks, together with the air pipe,
to the desired level. The system is equally
effective at high and low lifts, and at no
point are there more than a few pounds of
pressure per square inch, whatever the height
of delivery. With a working head of six
feet, for example, the maximum pressure
is less than two pounds per square inch.
The normal efficiency of the apparatus is
put at 80 per cent.

The machine installed at Carshalton, Eng-
land, on the River \Vandle, is working on
a fall of seven and one-half feet and raising
water twenty feet above the tail -race. About
fourteen gallons are lifted to that height
in each complete cycle of pressure and suc-
tion, the time taken being three minutes
or a little less,
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It pays to read Business Books
THE Big Pay Men in every business are the accountant, the financial man-

ager, the production manager and the sales manager. How did these men get to the top?
How are they holding their jobs? There is just one answer to both questions. The "BIG 4" are
readers of business books. With these books they keep abreast of the times. If there is a newer and
better way of doing things they soon know about it and Fut the new method to use. Today every
successful business man has, in his library of up-to-date business books, a Silent Partner.

Here is Your Silent Partner
Let this 8 volume Business Manag. ment Library be your

Silent Partner. It is the newest and most comprehensive set
of business books ever put on the market. It makes you
familiar with all modern methods and shows you how to apply
them in solving your own particular problems. It combines
the sound principles of long standing with the new methods
discovered and worked out during the late reconstruction
period. It takes the cognizance of none but well established
practical methods. This set is divided into 4 parts: Sales and
Advertising, Production, Accountancy and Finance. Each
part is complete in itself in 2 volumes. There is no overlap.
ping or duplication between the different parts but through
each part goes the common key note of managerial control.

Theory and Practice of Accounting
It. Use in Managerial Control

The majority of accountants bite their teeth out on busi-
ness mathematics and do not digest the much more important
knowledge of managerial control. As a result they do not
know the policies and aims of the other three divisions in their
business and fail in giving cooperation. In this work the value
of correlations and how to obtain it is thoroughly explained.
These two volumes contain about 500 pages, well illustrated
with charts and diagrams. The author is Sturgeon Bell,M. B.
A., Professor of Accounting, University of Texas.

Financial Management
Outline of Its Principles and Problems

There are many ways to finance a business. But which
one is the correct method for your particular business? That
question has been answered disastrously by many a concern
these last three years. Take for instance that eastern con-
cern making watches. Old fashioned financing-and that alone
-put it into bankruptcy. A careful study of this part of Bus-
iness Management could have saved the firm. This part is in
2 volumes of about 500 pages and much illustrated matter.
Its authors is James McKinsey, A. M., L. L. B., C. P. A., 'member
of the firm of Frazer & Torbet; author "Bookkeeping and
Accountancy" and "Budgetary Control."

Production Management
An exceptionally helpful work in which the psychology of

production is put to practical use. Contains many new methods
which up to now have never been published although they are

in use in some of the most successful plants in the country.
The author shows that most so called common sense is but
dangerous guesswork. This part comes in 2 volumes of about
500 pages, many charts and descriptive illustrations. It was
written and compiled by A. M. Simons, B. L., author of "Per-
sonal Relations in Industry," ''Social Forces in American In-
dustry;" Director Foreman Training, American School; formerly
Lecturer of Personnel Relations in the Extension Dept. of the
University of Wisconsin and Manager Personnel Dept. Leffing-
well-Ream Company.

Sales and Advertising Management
A Treatise on Advertising and Selling Problems
In thi I work Central Control and Production Engineering

are applied to sales and advertising conditions. It shows how
scientific methods of analysis and classification are used in this
field, how guess work is eliminated by testing all facts and
methods for practical application. This part of the library is in
2 volumes of about 500 pages, profusely illustrated. By Chester
A. Gauss, E. E., M. E., Advertising Counselor; Advertising En-
gineer of S. K. F. Industries Inc., formerly member of Wight -
man -Gauss Associates; Advertising Manager Crocker -Wheeler
Company; and Lucius I. Wightman, M. E., E. E., Advertising
Counselor; formerly Advertising Manager of Ingersoll-Rand Co.

American Technical Society
Drexel Ave. and 58th Street, Dept. B-257, Chicago, U. S. A.

INSPECTION COUPON

I
I

American Technical Society, Dept. 13-257, Drexel Ave. and SIth St., Chimp
You any send for my 7 -day free inspection the BUSINESS MANAGEMENT

LIBRARY. After a careful examination, if I decide to keep this 8 -volume work, I
will send yen $2.80 and $3.00  month until $29.80 in all is paid. But if I do not wirh
to keep it, the understanding is that I may return it at your expense which will erd
the matter. (NoTE: U. S. Territories and Colonies $26.80. cash with order. All other
countries $29.60. duty paid, cash with order.)



894

Are
a Rut

YOU in

Put your shoulder to 11w wheel. Stop saying you
have no chance, that luck is against you. You
have your spare evening hours. seven o'clock to tell.
which you can use in acquiring technical or buvi
Hess knowledge. You have to possess this kniml
edge nowadays before employers will give you
more responsibility. Experience is a tine teacher.
but you should make use of the experience of other
wen, and that kind of experience has been laid
down plainly in the practical correspondence
courses of the United Y. M. C... Schools.

More than 30,000 ambitious young, men have
enrolled for our unique form of instruction by mail.
The United I' correspondence teaching service
"gives the most for the least money." It gives VOW
man-to-man counsel and expert assistance on all of
your problems.

Let Us help you lo get owl of the run nitil on the high
road to the place hi the World Hint Is rightfully yours-
If you work for It. Mark 1 mall the rottputi ikdoW for
g Copy of our new entlIIM HMI (HOOK .1111,0 ull 1111% 31.11

4,111 reallle your :toibilion.

Some of our 300 Correspondence Courses
Business C

Accountancy Hu -in,,, 1.111M
Advertising Complete Letter.WrIting
Banking On, Management
Better Letters Pribl lc Speaking
Bette

h m e 1 i c , al
Salesmaiiship

hominess Administration Show Card Writing
Business l StenogratrhY
/Business finance Traffic. Management

Technical anti Other C
Agricolloral l'ourses Insurance l'oorrie
Applied Psychology Mathematical Courses

itechariogl Engineering
Own Your -Home Cour...
Plan Rcre
Plumbing

ding

Poultry 11 ustrandrg
Radio Ent:Meeting
Radio Telegraph,
Sti am k:iwinecring Coutve
Structural Drafting
Surer
Use of the Slide Role
Are Guidance
Are mum an cg-accetce reds,

Architecture
Automobile C
building Construction
Civil ing Courses
Drafting Piles:Ce
Electrical Courses
English Courses
Factory ManItcownt
Foreisn Lem:oases
Foremanshio
Highway Engineering
High School erode
III tog

Correspondence
Instruction

347 Madison Avenue
Dept. h4,n. NewYork City

Without obligating tic. Octant. to MSc lrsardh.g lbw in

.............
Nettle

Full Address
IPlease write 0'103.1

..... 111111 MI

yEsThe world owcn pat a (Icccilt
living. but it'. up to you t.i

collect it. The question is. are you quali-
fied to collect all you should have? NO,
we can't make you a million over night.
but if you are earning less than $50.00
per week, fill in the coupon and mail it at
once.
Charleston Horological Co.,

Box 471, Charleston, W. Va.
Gentlemen: Please send me full particulars
of your proposition. It is expressly under-
stood that I am not obligated in any way.

Name.

Address
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Fuquwe Wan -a and Ithe Long illamge Gun
By NOEL DEISCH

(Continued front page 844)

The outstanding problems to he met
in designing a supercannon result front
the huge length that it must have to give
the necessary velocity to a projectile
fired from it, and consequently the very
considerable difficulties in manufacture.
in mounting, and in handling.

Let us first consider the question of
length. A modern 45 calibre. 12 inch
gun giving a velocity to its projectile
of, say, 2,500 feet per second, is roughly
50 feet in length. The Bertha was only
about 85 ft. long, and the high velocity at -

Fig. 2. At left: are shown
the paths that would be
followed by a projectile
fired from the super -can-
non described in this ar-
ticle. The left drawing
shows the paths of shells
fired at a velocity of 25.-
000 feet per second anti
aimed so that they will
land on a spot one -quar-
ter, one-half, and three-
quarters of the distance
to the antipodes. The
right-hand drawing shows
that if the projectile were
fired at a velocity greater
than 25,000 feet per sec-
ond it would be possible
to hit the same spot on
the earth by firing in op-

posite directions.

tabled despite its comparatively short
length resulted from two facts; that the
diameter of the projectile was reduced
to 8 inches, and that the explosive pres-
sure of the charge was very. consider-
ably increased. The length of the can-
non does not increase in the same ratio
as the velocity of the projectile it tires.
but much faster than this velocity. But
let us assume that the cannon we have
in mind would be as much as 500 feet
long.

It will not take any great exercise of
the imagination to see that a gun of
such length built to the usual propor-
tions would be quite out of the ques-
tion. It would be extremely difficult in-
deed to build up a structure of steel
tubes fitted concentrically around each
other after the method commonly used
in making big cannons. Moreover.
even if such a gun were made, it would
inevitably droop considierably, and "whip"
when fired, in a way that would he de-
structive of all accuracy. We cannot
therefore merely copy on a larger scale
the cannons we see reaching out grace-
fully from the harems of our battle-
ships. but must hit on something more
in line with everyday mechanical prac-
tice. When this is done, we will have
a machine whose appearance is quite as
unmilitary as the "peach basket" masts
of our warships are unshipshape, and
which will be as much more efficient
than the orthodox cannon, as our pres-
ent unsightly masts are more efficient
than their neat cylindrical predecessors.

The present smooth tubular form of
cannon is a direct descendant of the
"pedereros" and "culverins" of our
romantic ancestors, who attached as
much importance to art in the instru-
ments of war as in the paraphernalia
for any of their other athletic diversions,
and in all but one particular it is about
as ineffectively designed as it well might
be. In the first place it lacks proper
girder strength. that is, it is not stiff
enough to remain absolutely straight in
firing position tinder its own weight.
Then again the longitudinal stresses set

up in the material of the gun by the
explosion -pressure acting on the breech
plug, and the tangential stresses due to
the radial pressure on the walls proper,
act through the same body of steel.
The sole way in which the present de-
sign of cannon excels is in its resistance
to the tangential stresses just men-
tioned, in all other respects it will have
to be redesigned when enlarged to the
dimensions of a supercannon.

We start then with a tube, 500 feet
long, say, and with walls just thick

enough through all their length to carry
with safety the pressure of the explo-
sion, but with no metal added to sup-
port the tube, or to keep it straight.
\\'e may imagine this tube cast in one
piece of high -manganese steel or some
similar tough casting alloy, for it could
not very well be built up out of concen-
tric tubes, following the present prac-
tice.

Of course this tube must be supported
at intervals along its length. And this
would be done by the same means that
engineers have developed to support any
other heavy object, that is, nothing
more mysterious than a good stiff steel
truss. The forces acting on the base
plug would be conducted from it directly
to the trunnions by longitudinal steel
tension rods, thus entirely relieving the
tube of all stress except that which it
was its own business to carry, that is,
radial stress resolving into tangential
stress alone. To make the gun movable
so that it could be sighted, the barrel
portion would move in altitude on oil -
supported trunnions. and the whole
would move in azimuth on a huge oil step -
bearing mounting.

But give a moment's consideration to
this fact. A projectile fired from any
of the types of gun that we have been
using in warfare throw their prejectiles
through a gas' called the atmosphere.
and the atmosphere is (a very' solid
body when things move through it fast
enough. It acts on the flight of the pro-
jectile' in so many ways that it would
be tedious even to set them down, but
the net result is that the projectile falls
upon the earth at a spot far removed
from the place where it would have
fallen if the air had not been there.

Our supercannon projectile on the
other hand would be going through the
air only during those very few seconds
that it consumed in penetrating denser
part of the earth's mantle or air; in all
the rest of its journey it would be travel-
ing through a partial vacuum where it
could not be shoved out if its proper
path unless it chanced to bump into

(Continued on page 896)
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Board No. 7 cf this wonderful new plan of
studying lettritir at home.

FREE $500.00
WORTH ofAPPARATU1
WITH THI/ COURSE
Ynu learn at home with tools and outfits we 'slid you without a penny of expense to you. You

become a high grade electrical expert in a short time through this wonderful easy course of
study in your home laboratory-which we furnish free.

Simply worded lessons and wonderful laboratory outfits make study and experimental work a
joy. You absorb the knowledge and experience that will quAlify you for a big salary in a shorter
lime than you can through any other Home Study course-aid you get the best training obtainable
:inywhere when you join our great Home Student body.

Our Diploma wit' start ynn in a tic paying- I ISit

Learn Electricity at Home
in Your Spare Time

EVERY year hundreds of young met: from
all over the world come to the residence
school of the School of Engineering of

Nlilwankee to learn electricity in all its phases
Yet we know that there are thou-
sands of ambitious men every-
where who aspire to big jobs ill
the great field of electricity, but
who cannot conveniently leave
their present work to attend a
residence school. It is to train
these men that this extension
division has been formed.

We knew from our long experience that the
ordinary plan of teaching electricity by home -
study methods would not measure up to the
high standards set by the School of Engineer-
ing of Milwaukee. so we originated our home
experimental laboratory outfit and

America's Greatest
Electrical School is Now
Brought to Your Home!

By our carefully perfected plan you can now
secure almost every advantage of America's
Greatest Institution of Electrical Education
right in your own home! In this way this
famous school now gives the most thorough
practical intensive home -study course in elec-
tricity ever offered! It is a specialized, graded
course built up on the most advanced ideas
of electrical instruction. Thorough, yet simple
texts-graphically illustrated give the electrical
principles which logically parallel the practical
experience gained in using the instrument boards.
This amazing new method of extension instruc-
tion quickly makes any ambitious man a high -
salaried, electrical expert!

Ten of these wonderful cleverly constructed

instrunum: boards-equipped with actual, prac-
tical electrical apparatus are furnished abso-
lutely free to each student while studying.
These laboratories are not toys-but include

the same instruments and devices
which the electrical man meets
with in every -day work.

You Can Fill One of
These Big Pay Jobs
The field of opportunity for the

well -trained electrical man is practically unlim-
ited. Billions of dollars are invested in this great
industry. Thousands of men are employed in it
-hut the demand today is for men who are
trained specialists. These men command hand-
some salaries-$2.500 to $6,000 and up to $10,000
a year and more. Why don't you get into this
fascinating, highly paid field of work?

The Milwaukee School of Engineering is
the largest and best equipped electrical
school in the U. S. We have 1100 students
who are low taking residence courses.

Just Like
Going to

School

EXTENSION DIVISION

SCHaill or, ,q4ceENGINEERING'
kee

Dept. FF1. 415 Marshall Street. Milwaukee, Wisconsin

Extension Division,
School of Engineering of Milwaukee,
Dept. FF1, 415 Marshall Street, Milwaukee, Wis.
Please send me free and without any obligation on
my part full details of your special new home.
study course in Practical Electricity.

Name

Addrt,,,

City State

Age Education



An Easy Way to Learn

PHARMACY
AT HOME

Graduate pharmacists are always in
demand. The work is interesting and
pleasant and salaries are good. Many
young men open drug stores of their own
and become independent.

There's an easy way to learn pharmacy
right in your own home in spare time,
without losing a day or a dollar from
your present work.

The International Correspondence
Schools course in Pharmacy supplies the
knowledge which it will be necessary for
you to have. in order that you may pass
your State Board Examination.

Just mark and mail the coupon printed
below to the International Correspon-
dence Schools, Box f,i53-0, Scranton, Pa.,
and full particulars about the Pharmacy
Course or any other work of your choice
will come speeding to you by riturn mail.

TEAR OUT HERE

INTERNATIONAL CORRESPONDENCE SCHOOLS
Boa 6 18 3- C. Scranton, Penna.

M'ithout roost or obligation Ins my part, please send noe
full particulars about the subject berme 'Odell 1 base
marked an X In the list beton :-

TECHNICAL AND INDUSTRIAL DEPARTMENT
PHARMACY nrivitlingine,

lit di Surveying and hlaloioing
UAutosnobile Work ,j Mine Foreman or Engineer
DAgraulture and Poultry ['Steal' Engineering
EJNIathemat lea 1 itias Engine ()waling

FilectrIcel Engineering 0 Airtolalle Engines U ltdoloo
 Electo LI Architect

Mechanical Engineer UContrartor and Builder
Mechanical Draftsman U Architectural Draftsmen
Uhlachhoe Shop Practice 1 ironer:ode Builder
1101Railroad Posit ions Llstruo tural Engineer

BUSINESS TRAINING DEPARTMENT
['Salesmanship Ilituaineas Management
UAtivertising Limaoariiil Management
Oftener Letters liPersonnel Organization'

Foreign Trade UTrattic Management
Stenography and Ty liBpIngusiness haw
Business English idltanking stool Banking Law

01301 Service : lAeeetintaney (including C.P.A.)
Railway Mull Clerk UNIehoolson Cost Accounting

001112111011 School Subjectspitonokkeeloing
 !Ugh School Subjects jPrivate Secretary
Uillustrating Ultusiness Spanish  Fle11.11

Name.

Street Address

City........... State

Occupation
Persons residing in Canada should send this coupon to the
International Correspondence Schools Canadian. Limited,

Montreal, Canada.

The Gilbert Year Book
for 1923 is a Humdinger
Y OU will he delighted with it. Won

derful article ou radio, list of world',
champions in all branches of sport. fas
dilating tricks with cards. Twenty-five
wonderful experiments in chemistry, ho
to broad jump with photographs of the
champion of the world in action. \Von
derful story of great engineering
achievements and a complete catalog iJf
Gilbert Toys. Boys, you must not miss
this book. It is the greatest Inc worth
you ever saw.

The A. C. GILBERT CO.

454 Blatchley Ave.
New Haven, - Conn.
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FT2ITCO WMT and the Long Range Gun
(u»ninterui from page 89.0

some stray meteor. That chance would
be vanishingly small. but if the colli-
sion did occur we wager that the meteor
would get the worst of it, because most
of them, as astronomers claim, are not
loaded with a charge of T. N. T.

It is evident then that if the pro-
jectile were aimed correctly it would go
on the right path. A simple calculation
will show that the bore could be ground
with the exactness necessary to assure
that the projectile would start off in
a determined straight line, and with a
Powder charge adjusted to give the
proper pressure to a degree of accuricy
that would permit a shell to be drop])ed
within the vast environs of a modern
Pit y from a point located a quarter of
the way around our globe.

Of course, some nice problems of bal-
listics would be left over to divert ar-
tillerists during their leisure hours. A
concrete example will make this plain.
It call be shown that it would take a
projectile fired at the most economical
velocity 33 minutes to go from the pole
to a point on the equator. But during
those 33 minutes the earth would have
turned about five hundred miles eastward
from the point aimed at. The differ-
ence could be compensated for very
easily in this specific instance by aiming
the cannon at a point 500 miles west
of the target. However, if the cannon
were set up at any other point on the
earth than at one of the poles, which
it certainly would be. the earth's ro-
tation would batch out some delight ful
problems in spherical trigonometry. It
may be noted that the path followed by
the projectile would be such a curve, as
is shown in one of the accompanying
drawings. This %vont(' mean that if it
were attempted to shoot at some belli-
gerent located exactly on the opposite
situ(' of the globe. the shells would enter
llor atmosphere there at a grazing

match to it. in about two minutes the
water which remained in the coils was
brought up to its boiling point, and a
quantity of steam was forced out of
the nozzle of the coils themselves. The
inventor then grasped the valve lead-
ing to the oil supply and opened it. Due
to the siphonic principle embodied in
the construction of the nozzle, the oil
was sucked up by the action of the
steam and sprayed, in finely divided
form at the coils, The water was now
turned on and with the exception of a
few splutters, the flame burnt steadily.
Within four minutes from the time it
had been started, the heat developed
was so terrific that it was necessary for
the writer to move away from the door
of the furnace. The roar of the flames
was quite noticeable in the small closed
room but not objectionable. The blue area
about six inches from the nozzle of the
gun became pure white when it reached
the coils. The temperature attained by
this furnace was 2.200°F.

Many investigators have claimed that
the efficiency of this furnace is to be
doubted, as it will require just as much
energy to bring up the water to the
high temperature, consequently causing
a loss here, as it would to burn the oil
in a pan. These statements, according
to the inventor, do not bear fruit. Rem-
sen's figures give the number of British
thermal units in one pound of water
when converted into water gas. as above

and hence it would be very hard to do
accurate shooting under such conditions.
On the other hand, if the enemy's
stronghold were obligingly situated
about a quarter of the way around the
globe, the shells would fall in at an
angle of about 22 degrees. not very far
from straight clown. Nearer points
would prove even better targets.

But what nation would, in this en-
lightened age, permit itself to bombard
a helpless city? Well just that has
been done. by a people who will be glad
to prove on demand that they are the
most -kultured- people who have up
to (late made war.

But now let us turn over the sheet
and view the converse of the question.
Suppose that we ourselves should erect
a number of these huge engines, space
them thinly over the expanse of our
western plateau, where they would be
difficult of access to an outside enemy,
and hard to hit by other supercannons,
and where due to the great altitude a
much less dense body of air would have
to be passed through by the projectile
as it mounted from the earth. Without
doubt these silent monsters would put
us ill a position to do some quiet but
effective speaking in a diplomatic dis-
cussion. The positive knowledge by the
world that we would be in a position to
pelt any part of this planet with a de-
vastating hail of high explosive shells
within an hour after a declaration of
war. and that we might do it in entire
security as regards the safety of the
siege pieces. and continue to fire at a
rate limited only by the capacity of our
factories to manufacture ammunition to
feed them, would likely occasion a little
pensive reflection on the part of Em-
perors and diplomats before they set
signature to the document that would
forthwith bring war to their very house -

poi
two Water
1.0 jit tag,. 835 )

(,$.3(X), and n c know that after steam
mixed with hydrocarbons has been heated
to a sufficient degree water gas will he
produced, a true gas, a mixture of carbon
monoxide and hydrogen. Of course at this
temperature, it is impossible to separate
the gas, and it is even quite difficult to (I()
so at the temperature of 1600° F., but the
inventor of this process does not attempt
to separate the gas and burn it. He mixes
this gas with oil which forms a carbon
gas. One can tell the moment that
the water is turned off, because the
heat immediately diminishes. There is
Ito smoke or soot in the flames what-
ever, no carbon deposit can be found
on any part of the furnace after the
same has been in operation for a few
minutes. Should the water supply fail
and the tank run dry, the furnace au-
tomatically shuts off, and no damage
can result, because when steam stops, the
siphonic action no longer takes place,
and the oil supply automatically ceases.
Check valves in both the water and oil
supply leads prevent any backward ac-
tion. The inventor claims that the
steel helical tube in his device prevents
any moisture being carried in the water,
because as the steam courses through
these pipes, being heated to a higher
temperature, 900°, it gains in velocity.
any particles of water vapor striking the
hot surfaces of these pipes is immedi-
ately converted into steam, which is in turn
changed to water gas.
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Emperimentni
Flectro-Cherfaistry

By RAYMOND B. WAILES

(',n(timed from pow 871 )

with watci acidulated with sulphuric acid.
The battery and the ammeter which is to be
checked for accuracy, or the home-made
ammeter which is to be calibrated. is placed
in series with the gas voltameter. A variable
resistance can be used to cut down the cur-
rent strength so that the entire scale of the
ammeter can he checked or calibrated. The
pinch cock at the tipper end of B is opened
and the screw clamp at the bottom is adjusted
so that the water in tube B is at the zero
mark ( top). The spring clamp is then re-
leased, i.e., closed. Vhen the levels of the
water in tubes A and B arc the same, as
shown by the smaller insert figure. with the
spring clamp open, the instrument is ready to
use. The spring clamp must be closed dur-
ing the operation of the instrument. and
the screw clamp must be open.

Turn on the current from the battery, with
watch in hand, when the minute hand passes
a known second mark. Note the ammeter
reading and record same. Allow the water
to be split up into its constituents for a
length of time which is determined by the
capacity of the burettes.

Turn off the current and mite the exact
number of seconds the current has been on
by reference to the watch. Hold the tube A
level with tube B and lower it until the
levels in both tubes arc at the same height
as shown in the small insert. Read the cubic
centimeters of gas in the burette B.

The calculation is as follows.
cc

Ie
number of sec X .173

Here, I is the strength in amperes. cc the
number of cubic centimeters of gas evolved
(the reading of burette B I. If the ammeter
is correct, its reading will correspond exact-
ly with the figure found in the above formula,
when solved.

The hydrogen and oxygen gas generated
mix and pass up the tube T, into the burette
B. displace the water in same. which is
backed up in burette A. When the tubes are
levelled, the pressure exerted by the column
of water in A is corrected to normal condi-
tions. This feature has not been incorpo-
rated in many forms of gas voltameters.

It has been observed that one ampere of
current flowing for one second will liberate
.173cc of oxy-hydrogen gas, thus the formula
is readily derived.

WEIGHT -VOLTAMETER

Instead of liberating gas and measuring
the vl 1111111C, the current can be made to de
p.,sit metal. which metal is to be weighed.

The weight -voltameter. which operates on
this principle. consists of two brightly nob
'shed copper plates which arc weighed on a
sensitive balance and afterward placed in a
solution of copper sulphate and connected
with several cells. the ammeter to he checked
is placed in series with the whole. The
current is passed as usual. After the test.
the plates are removed. well washed and
dried, then weighed. The negative plait
will he found to have increased in weight.
while the positive plate will have lost. The
weights exactly counterbalance since the
copper changed from the solid state on the
positive plate and went into solution, while
the copper in the ionic or solution (copper
sulphate solution) state changed into molecu-
lar, or plated out upon the negative plate.
thus causing it to gain in weight. As a bal-
ance of high sensitivity is required, this
method is little used in non-professional in-
strument checkings.

They'll help you win
a

big-pay
job!

LEARN more and
earn more. The
way to the big -

pay job is through
the Croft books.
They teach you elec-
tricity as practiced
by experts and put
you in line for an ex-
pert's pay.

The Croft LibraryIlheChoiceef

of Practical Electricity
A Combination Home Stucy Course and Reference Library
8 volumes --3000 pages -2100 illustrations-flexible binding

r VERN:W.11ER Croft Library is acknowledged as the standard
the leader- m practical electrical training. In the Croft books

you will find complete, detailed and up-to-the-minute informat.
on electricity, from the simplest principles to complete and economical
operation of a central station. you will be told the things you need to
know about motors, generators. armatures. commutatiors, transformers,
circuits, currents, switc,iboards. distribution systems-electrical ma-
chinery of every type, installation, operation and repair-wiring for
light and power-how to do it mechanically perfect. in accordance
with the National Electrical t'nole-wiring of finished buildings --
underwriters' and municipal requirements-how to do the complete
job, from estimating it to comp:etion--illumination in its .every phase
--the latest and most improved methods of lighting-lamps and light-

ing effects, etc.

Practical electricity taught by an expert
Seven reasons why the

Croft Library leads
11.:,,, pap- or this 300(1-

page Library is taken from
every -day elect rival practice.
Croft. deals only with the
kind of problems you meet in
your daily vetit.

2 The author's
electririo has been obtained

I,nom ledce of

through actual solo - sleeve
warfare. It.cinning as an
Apprentice lineman he men!
through the oiritilvs stages of
ulrentan. draftsman. rte.. un-
til he attained the position of
eteririest engineer ni16 11,t.
of the hest niectrien1 mono -
Orbiting rompanioss. Nom he
brads him elm consulting

ill1P/OO
Seven ears rf thought,

time and effiet "err put into
Mese great twoka. In them
You will Anil all the essen-
tials of 111000111 eleetriral
Prart i re. Their limrougloicall
makes Ihem the standard
electrical reference honks of
1011ar.

4 but Ike, petiole -al material.
The root:. iii nothing

They are kept op in the min
me by periodical ?evasions M
ill. nuttier. Every electrical

worker will app-eciate the
ialue of this.

Eeroliing in Ow Library is
clearly written-el...1y illus-
trated. Every man able to read
and .rite ran understand and
use them. Yet they are neither
elementary nor amateurish.

The flexible kerutol binding
of the end- Isoldi makes
!twin ideal for either work-
shop or home library. They
are Vass to handle-nand they
.111 last.

TM- mirth of any set of
books Is usually indicated by
Its sale. Over anon olectrIral
mirhers- beginners and ex-
perts - are now using the
Croft books. Throe's a sound
reason for this popularity.

3

5

6

7

CROFT has been through the mill. Ills knowledge has been
gained by shirt -sleeve contact with electrical problems. Ile

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 Cie electrical world. Ile is the one man above all others
who can show you the way to permanent success in electricity.

The sure way to bigger pay
D it; salaries are paid dr the electrical field for expert know1-
1..) edge. The in in vslii knows electricity in all its man),
phases the man w II" has completely mastered the subject from
A to Z.- can pick his own job and name his own salary. Fit
yourself for a bigger position by knowing electrical practice cont.
plate inside and utside work central stations and the whole
subject. Croft will teach you. Ile will take you in quick, easy
steps fr the similes* principles to the complete and economical
opera*. of a great central station. The Croft -trained mail
wills because be knows the "why" and the "how of modern
lectrical practice.

Easy pa yments l'ay for these books as you go along.
We have made the payments so low

Only $1.50 in ten days and Ikethat any man can meet them.
balance at the rate of 52 a month for nine months. These are
the lowest- the easiest terms ever made on a high-grade
electrical library.

We want you to test nor stale -Free examination melds we want you to com
pare the Croft beaks with Miters. Fill in and mail the coupon
attached and we will send you the entire set of eight volumes
for ten days' Free Examination. We take all the risk-
pay all charges. Vou assume no obligation-you pay nothing
unless you decide keep the hooks. Then $1.50 in ten days
and the balance at the rate of $2 a month. Send the coupon
NOW and see the looks for yourself.

Fill out and mail
this coupon today

FREE EXAMINATION COUPON

McGRAW-HILL BOOK CO., Inc.
370 Se.enti Ave., New York

Ilentlemen -Please send me the elOWT LIBRARY OF PRAC-
ELECTRICITT (shipping charges prepaid,. for ten davit'

free evaminatIon. If satisfactoo. I .111 send $1.30 in ten glass
and $2 per month until $19.50 has been paid. If not wanted, I
mill it rile you for return shipping Instructions. (welte PlailltV
and fill in all lines.)

Name

Home Add, ens

City and State. .

Company or Employer

Occupation v & 1.-1-23
no
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WORLD'S
IAR,.1 ST MANUfACTORERS
01 111.11 (LADE BAND AND
PROILSTRA INSTRUMENTS

MAX
FISH e:R

HENRY
11A LSTEA D

Big Money for you
in the Orchestra

Learn to play the Saxo-
phone, Trumpet, Trom-
bone or Sousaphone-
there's great demand for
these instruments in today's
popular orchestras. You can
double your income, playing
whole or part time.
Conn instruments are easiest of all to learn.
Improvements found on no other make. Used
and endorsed by America's greatest masters
of popular music.
FREE TRIAL; Easy Payments. Send coupon

now for Free Book and details.

C. G. Conn, Ltd.,
156 Conn Building Elkhart, Indiana

FRED DIRE

The three lead-
ing orchestra
directors of
Los Angeles,
pictured above,
are among the
many popular
anisu who use
and endow's!!
Conn
instruments.

C. G. CONN. LTD.. 156 Coos Bldg ,Elkhart.ladiaaa
Please send your Free Nook and details of Free Trial,
Easy Payment plan (mention instrument).
Name

St. or Rural Route

City
State. County

"\ instrument

YOU CAN PLAY THE HAWAIIAN GUITAR

JUST LIKE THE HAWAIIANS !
Because Our Native Hawaiian Instructors Will Help You
Our method of tearhing is so sim-
ple, plain and easy that you begin
on a piece with your first lesson
In half an hour you can play it:
We have reduced the necessary
motions you learn to only four-
fld you acquire these in a few
minutes. Then it is only a matter
of practice to acquire the
weird, fascinating tremo-
los. staccatos. slum and
other effects that make this
Instrument so delightful.
The Hawaiian Guitar plays
any kind of music, both the
melody and the accompani-
ment.

FREE Our complete course
of 52 lessons in-

cludes FREE a beautiful Hawaiian Guitar, all the
necessary picks and steel bar and 52 pieces of music.
Special arrangement for lessons if you
have your own Guitar. Your favorite instru-
ment given away FREE with first lesson. SPECIAL
COURSES UNDER FAMOUS TEACHERS. Learn
to play VIOLIN, TENOR BANJO or UKULELE.

M 1=. MIN MM. WM =In 1/MM

First Hawaiian Conservatory of Music, Inc.
233 Broadway (Woolworth Building) NEW YORK
Please send line full Information about your 52 easy
lessons and rata: GUITAR OFFER.

Name

Address

Lown State
OEM =I Se=

S. I. I

THE MIDGET "FIVE -IN -ONE" SLIDE RULE
Is a combination Mannheim. Log -Log.
Add and Subtract, Polyphase and
Dinar, Slide Rule. It will instantly add,
bsubtract, multiply and divide any tom-

ination involving whole numbers. frac-
tions, decimals ad mixed numbers.
Given every possible root and power
of every quantity. The graduation,
are printed on metal, coated with
white celluloid and are grease and
waterproof. While it is the moat versa-
tile calculator ever invented. Its opera-
tion is simple and easily understood.
Diameter 4 inches.

Price with 16 page Instruction Rook.
$1.60. Leatherette carrying came 60e
extra. Catalogue Free. Your money
back If you are not aatisged.

CILSON SLIDE RULE CO. Niles. Mich.

Movies That Taint
(Continued from page 847)

of the WGY announcer "KH" was recorded
on a photographic film and sent out by WGY
with such accuracy that it was impossible
to distinguish it from his voice as ordi-
narily directly transmitted from the station.
THE SEIBT SYSTEM OF TALKING MOVIES

The method which Dr. Seibt, the German
scientist. uses, involves the use of a gas -tilled
glow tube. Here there are again several
variations. It is very usual to employ a
Gehrcke tube; if the Gehrcke tube is fed
with a constant current, if the cathode only
is used, one will obtain on the film in un-
broken condition a black band, whose height
may be made to extend if desired, to the
center. This continuous band changes in
form when the voice waves affect the light
waves at their source, in the way shown in
Fig. 1. When thus obtained the band is of
varying height, and by the difference in
height the characteristic of speech, especially
of music, is produced and reproduced, as
desired.

Another possible source of light consists in
a glow light tube (like a bulb), which con-
tains a proper amount of nitrogen and has
a capillary connection as shown in Fig. 4.
Nitrogen is chosen because it gives specially
actinic rays of light when in the incandescent
stage. The capillary form. is selected, for
by this means an extraordinary concentra-
tion of light is obtained, which is especially
desirable for the talking film, namely, from
a light unit in the form of a straight
stretched thread. The difficulties which
formerly applied to the use of an incan-
descent lamp arc avoided by the use of this
capillary source of light. A potential of
about 800 volts is needed to supply the
glow light tube, the same as was required
for the Gehrcke tube, and an excess of po-
tential is disposed of in the resistance and
choke tube in parallel. It is desirable for
these latter, D in Fig. 4 not to be too small,
because the tube will burn more steadily.
The use of a charge of gas in the bulb as
the source of light has an advantage over
the filament lamp, as the smallest variations
are converted into variations of light, so
no smoothing down of the voice waves is
to be feared. Acting in the opposite way to
the Gehrcke tube, the glow light tube gives
a dark streak with variations in intensity,
but no difference in amplitude.

The optical system presents no special dif-
ficulties. Seibt found that it was not nec-
essary to use cylindrical lenses, but rather
a good photographic objective was the thing.
To change the voice waves into electric
waves. a microphone of high frequency was
originally used, but Seibt soon parted from
this and used a telephone of high internal
frequency to strengthen the undulations pro-
duced. The reason for abandoning the use
of the microphone was that it was affected
by agitation of its structure much more than
was a telephone.

A four -tube amplification is quite suffi-
cient to strengthen the voice waves, to ;uch
an extent that they will affect the source
of light sufficiently at a distance of four to
five meters. The use of a photo -electric cell
for the reproduction in place of a selerium
cell, appears first to have been suggested by
Sicgmond Loewe (1918), in whose apparatus
the photo -electric cell was directly connected
to an amplification apparatus. This improve-
vent produced irrespective of its applicability
for talking films, a photograph of greater
capability, which surpasses the modern plate
apparatus in purity of tone and reproduction,
length of reception, and case of reproduction
materially. The photo -electric cell has the
great advantage that it works practically
free from lag. The connection with the
amplification apparatus can, on account of
its high resistance, be made without a pre-

liminary transformer. In reproducing, it is
natural to see that the lighting of the film
takes place when the film is not moving
backwards but when moving evenly. In
making the exposure, care must also be
taken with the source of light, so that the
photophonic image shall be set a little to one
side of the objective. The perfectly even
travel of the film can naturally be obtained
by the regular methods already known. As
the variations in the light reproduced in the
electric current are proportionally weak, they
must naturally be amplified before they are
brought into the telephone. A five -tube
amplification is sufficient for this purpose.
Naturally we must take care that the ampli-
fier on its side works quite free from any
influence. Among other things, care must
he taken that the last of the tubes should
be driven with sufficient energy for all in-
tensities, and one should work on the
straight part of the characteristic graph.
Strong negative grid potentials up to 8 volts
have proved favorable in strong tubes. For
the coupling of the tubes among themselves,

NERNST LAMP

FIG.4

FILM

4 RECORDING*

PHOTO -ELECTRIC CELL

LOUD TALKER

S VT.AMPLIFIER

*REPRODUCING*

11.1

FILL

I I I I I I I I I I I I I I 4
Fig. 4. Seibt (German) talking movie scheme
Above :-Recording apparatus: Below :-Repro-

ducing apparatus.
Fig. 2. Capillary or glow glimmer tube.

Fig. 3. George Seibt'a electrostatic telephone.
Fig. I. Speaking film according to G. Seibt.
Above-voice unrecorded; below-voice re-

corded.

transformers or ohmic resistances are used.
The latter have the advantage that they
have no periodicity of their own, so that no
deterioration of the voice waves results. If
transformers arc used, they must be strongly
dampened ; they must be chosen of such high
natural periodicity, that the frequency ex-
ceeds the vibrations of the human voice ; in
other words, over 2,000 per second. If music
in the high scale is to be reproduced is
purity, the natural periodicity of the, trans-
former must be about about 4,000 per sec-
ond. The ear can transfer to the brain
much higher frequencies than these.

The fundamental idea of Seibt when he en-
countered this problem was to eliminate
everything which could bring about a dete-
rioration in the purity of the vocal sounds,
and this also led him to select a special re -

(Continued oil page 916)
.4
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Dr. RI acRensaw's
cecit-ets

By CLEMENT FEZANDIE

(Continued front page 853)

"A little of it would do me a lot of good,"
remarked Silas, whose pocketbook was

always empty.
"Silas," said Doctor Hackensaw. solemnly,

"I am now able to manufacture gold ill any
quantity I desire, at the cost of a few dollars
per ton. And yet I am not going to make
any more of it, because it would be a bad
thing for the world if gold were produced
in large quantities. Gold is now very valu-
able as currency, or as a means of exchange
between nations. 1 f made ill quantities it

would be useless for this purpose, and its
value for other purposes %%Amid by no means
compensate for this lo... Cheap silver
would be very useful for the manufacture
of electric wires, because silver is a better
conductor of electricity than copper. But
glad. though it would be useful as a lining
for kitchen utensils and other purposes of
the sort, would be of small use in the arts,
no matter how low the price. The benefits
derived from an unlimited supply of gold
would not begin to make up, for mankind,
the loss of gold as money or a means of
exchange.

"Then. too, the manufacture of gold on
a large scale, would bring about a financial
crisis, such as the world has never before
experienced. The present financial condi-
tions in Austria and Germany will give you
some idea of what would happen. Why, I
had not sold a million dollars worth of my
synthetic gold before I was visited by con-
fidential agents from the different govern-
ments of the world, begging me to desist
unless I wished to he the ruin of hundreds
of thousands of families."

"I can't say that I understand you, doc
tor?"

"It is possible? Why. you see, all our
bank -notes arc on a gold basis. And all bonds,
loans, rentals, contracts, et cetera. arc made
either on the basis of bank -notes or of
gold. Now gold, at present, is worth nearly
lwenly-one dollars an Mince. If I manu-
factured it at twenty -fire cents per pound,
it would be worth only one one -thousandth
of what it is at present. In other words.
a man having a thousand dollars in bank-
notes, bonds, money in the bank, or other
credit, would find he could buy only one
dollar's worth of goods with it. The con-
tractor would have to fill his contracts at
a cost a thousand times greater than he
had figured on. Creditors would lose prac-
tically all the money owed them, while all
debtors would benefit by having the greater
portion of their debt cancelled."

"In that case," remarked Silas. "it would
seem to me that it might not be a bad
thing for humanity at large-the rich would
lose, but the poor would gain !"

Doctor Hackensaw gave him a pitying
look. "Yes," said he. "that is the Socialistic
argument. Take the capital away from
those who have it, and distribute it among
those who lack it ! This is a comparatively
easy thing to do, but the fallacy is that the
capital, thus divided, would be soon dis-
sipated. At the same time, the incentive to
form new capital would he destroyed and
the world would revert to a condition little
betterthan savagery. It is capital that makes
civilization possible. But enough of this lec-
ture. Of course I agreed at once to stop
making gold, and to change all I had in
stock back into lead again."

"And you really possess the power of
changing one element into another in this
way?"

Expansion
A million new subscribers

were linked to the Bell System

during the past two years-
putting into operation a mil-
lion new routes of talk, and a

corresponding increase in all

intervening facilities such as
switchboards, cable and long

distance lines.

No other country is so well

equipped as the United States

for telephone communication.

Yet, because of this-because

the telephone is so useful-the

demand for service keeps
growing greater.

The growth of telephone

demand in the United States
is greater than the growth of
population. It is an intensive

growth. An increasing per-
centage of the population is

seeking telephone service.

The Bell System is provid-
ing for more investment, further

technical achievement, more

wires, switchboards and sta-
tions-and more subscribers.
The American people require

the best service. The best
service means the most compre-

hensive service, not only for
the necessities of to -day, but

for the necessities of the future.

"BELL SYSTEM

AMERICAN TELEPHCNE AND TELEGRAPH COMPANY
AND ASSOCIATED COMPANIES

One Policy, One System, Universal Service, and all directed
toward Better Service

WANTED
Railway Mail Clerks
$1600 to $2300 Year

.. FF.ANKLIN INSTITUTE. Dept. M-182, Roclester, N. T
Sias:Sissl me. nithout eharge. III Sample

'7% EA i Inns Mail Cleft Examination questions;MEN-BOYS OVER 16 0 (2) Schedule allotting places of all coming V. S.
SHOULD WRITE IMMEDIATELY J4I. (Internment examinations: (:1) List of many govern-

ment0 inks nnw obtainable.
Steady Work. NO Layoffs. Paid Vacat ons C.,

Common Education Sufficient Name

Send Coupon Today - SURE Addres:

iYou can be quickly cured, if you

STAMMER
Send 10 rents for 255 -page honk on Stammering and
Stuttering, "Its Cause and Cure." It tells limy I

myself after stammering 20 yra. B. N. Bogue,
790 vogue Bldp.. 1147 N. Ill. St., Indianapolis.

CANARIES
Will bring sunshine to your home. We ear
rya full line of household pets, including
Parrots. Macaws, Cockatoos, Linnets, Finches
and Flied Foods. Also Goldfish, Aquariums and
SuppLes. Illustrated price list FREE.
10WABIRD CO., Dept, C, Des Moines,lowa

MISaeLT
FRES
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Finish This Picture
Fill in the missing lines. Sec how close you
come to the original drawing. The above
picture was drawn by Student Wynn Hol-
comb, whose work has been featured monthly
in Shadowland. We have a great number
of students and graduates whose work ap-
pears regularly in magazines and news-
papers all over the country.

CAN YOU DRAW?
If you like to draw, write for our Free Book.

Read about our new method Home Study Course
in cartooning, illustrating. designing. and about the
big successes made by our students. You too can
learn at home, by mail, in spare time. regardless
of how little ability you may possess right now.

Become An Artist
Illustrators, Cartoonists. Commercial Artists

make big money. You can earn $25 to $100 a
week and more. Learn under personal direction
of one of America's most famous newspaper.maga-
zine. advertising artists of 30 years'successful
experience.

Book and Outfit Free
Complete outfit free to new students. 'Write for

handsome hook, "How to Become an Artist." Tells
what Course includes, stows many drawings made
by our students and tells of their successes.

Mail Coupon NOW
Don't miss our book. Even if you have no previous

know ledge of drawing, our Course still enable you to be
mme a successful cartoonist or Illustrator. Many students
seen money while they are learning. If you are amid -
tious to get ahead, to earn more money, send tot our fire
book and special offer now. You ran do as well as our
otner suecessful students! Write now for free hook,
"How to iteerone oil a rt 1st." Mall coupon today. WASH-
INGTON SCHOOL OF ART, Inc.. Room 1948, Darden
Bldg.. Washington, D. C.

it 15111 N. 'Ft N S4'110111 .%1IT.

Boom init. Hard, n Ittdg.. Washington. U. C.
Without any obligation on my part. please send me

sour Free Art Booklet and Special Free Mau Mg Outfit
Offer with reduced terms to new students.

NAME
i State whether Mr., M s

ADDRESS

CITY

et Miss.

Write
for Free
Oireukir

T VIE

THE FASTEST PORTABLE
FILTER IN THE WORLD

FOR GRAPE JUICE,
CIDER, ETC., ETC.

Easy to operate and lasts for
years. Fits any bottle or keg.
TOME SIZE filters Quart of water

a minute, No. 6A $8.00.
LARGE SIZE filters gallon of water
a minute, No. 613 $1.5.00.
PAY POSTMAN ON DELIVERY
plus few cents postage. Money
promptly refunded if not delighted.
The VACCU-FILTER SALES CO.

Dept. 6, 70 Fifth Ave., New York

"Yes. I have been working on the prob-
lem for the past thirty years, and had
solved it theoretically years ago. The de-
composition of the elements is merely a
question of obtaining sufficient heat. Heat
is the real 'Philosophers Stone.'"

The reporter looked incredulous.
"Yes, continued the doctor, "The spectro-

scope shows us that the sun and the stars,
which are at a very high temp rature,
possess elementary substances very rare on
the earth. As our earth at one time formed
part of the sun, the inference is plain.
Many of our common elements must have
been changed into some other form in the
sun ; in a word, the heat must have decom-
posed them into simple elements. And
analogy would lead us to believe that a
still greater heat would decompose those
elements still existing in the sun."

"I don't see how mere heat can make such
a change." hazarded the reporter.

"The heat forces the particles of the atom
further apart, and thus sets them free to
form new combinations. When the electri-
cal furnace was invented, I thought my
problem was solved. But the temperatures
obtained are far inferior to those needed.
Of late methods have been found for ob-
taining an exceedingly high temperature
for a duration of a second or so. but, of
course, such c.rp/osions of heat, if I may
so call them, are unsatisfactory for practical
purposes. What I required was a continu-
ous heat at a hitherto undreamt -of tempera-
ture-and I cbtained it !"

Here Doctor Hackensaw paused, then
continued after a moment: "The tremen-
dous amount of energy required made coal
too expensive as a source of power. I ac-
cordingly use wave -power. transformed into
electricity. This electricity I 'step-up' or
'boost' to inconceivable voltages or amper-
ages, as I desire, and then change this elec-
tricity into heat of temperatures so high
that the figures would mean nothing to you.
A special form of audion that I have de-
vised forms part of my apparatus and aids
in intensifying heat, just as the ordinary
audion amplifies sound-for heat, like sound,
is nothing but a vibration.

"To change my electrical current into heat,
I use, as a resistance, the vapor of the ele-
ment that is to be decomposed. Thus, if
I am decomposing lead, I first vaporize the
lead and then pass the electric current
through this vapor-the vapor forming the
resistance. The tremendous heat obtained
separates the atoms of lead into atoms of
simpler elements, and by removing those
that are not desired and bringing together
in their nascent state those which I wish to
combine, I am able to manufacture any ele-
ment out of very cheap materials. For in-
stance, gold, as I have told you, is merely
lead with two atoms of helium removed.
Hence, after raising my lead to a tempera-
ture sufficient to decompose the atoms, I
remove the helium, and the remaining gases
when cooled, combined to form gold. It is
still easier to change the gold back into lead
again, for I merely add the right quantity
of helium vapor to the gold vapor, then heat
both together, and when cooled I have lead
instead of gold."

Silas made a grimace. The idea of chang-
ing lead into gold evidently did not appeal
to him.

Doctor Hackensaw continued : "At first
I used temperatures much higher than were
really necessary. I have found that under
certain conditions the atoms will dissociate
or decompose at much lower temperatures
than others. A high frequency current, for
example, seems to set the elementary par-
ticles of the atoms vibrating at greater
sneeds-at any rate, it enables me to dis-
sociate the atoms at greatly reduced temper-
atures. dUltra -violet rays also help, anti
combination is also sometimes useful, that
is to say, the joining of another gas to the
one I wish to decompose."

"But, doctor," objected Silas, "what will
be the use of your apparatus if you cannot
make gold ?"

Doctor Hackensaw smiled. "Silas," said
he, "I'm going to make the most precious
element that exists-one that has an intrin-
sic as well as an artificial value."

"And what is that?"
"Radium!" replied the doctor. "All this

worthless gold here will be transformed into
radium.''

"And what will you do with all that
radium? It won't be worth anything if you
make too much of it."

"You think so. but you forget the energy
stored up in radium. A gram of radium
gives off thirty-six billion helium atoms per
second. I f you don't believe me you can
count them for yourself! In doing this it
liberates a large amount of energy. It has
been calculated that a gram of radium, in
turning into lead,-as radium naturally does
in time.-gives out some three million horse-
power hours of energy. In other words, if
it takes twenty years for the radium to
throw off enough helium particles and be-
come lead, (and I have found means of
hastening this natural change), six grams
of radium will be sufficient to run a one-
hundred horse -power automobile continu-
ously, day and night, during the whole
twenty years.

"But I do not use the radium only for
running automobiles. It is useful for all
purposes where a motive power is required.
Like electricity, it is a source of energy,
and there is practically no limit to the uses
to which it may be put. It may be used to
produce heat, light, or power, at will. It is
compact and easy to carry --the six grams
can be put in your coat -pock even allow-
ing for the bulk of the special radium -proof
containers I have invented. Your automobile
may be as light as a buggy, because it re-
quires no engine. You place your six grams
of radium in the machine, turn a lever, and
off you go 1

(Continued on page 905)

LATHES
9 to 113 -inch Swing
List prim S 150 and uo.
aenrding to size. When
ready to buy, send for
Lathe Catalog and prices.

W. F. & John BaroesCo.
442 Ruby Street

ROCKFORD, ILLINOIS

NEWEST BOOK IN RADIO
THE HOW AND WHY

OF RADIO APPARATUS
By H. W. SECOR, E.E.

This hook fulfills a distinct gap in
wireless literature. It incorporates a
wealth of technique and instruction
for the Radio Amateur-the Radio
Operator-the Installation and De-
signing Expert-as well as teachers
and students of the subject in general.
If you are engaged in any branch of
the Radio or allied arts at all, you
will surely need this latest contribu-
tion to radio literature, which is des-
tined to be found on every radii,
man's book shelf before long.

An appendix containing very useful
tables, covering all subjects treated in
its columns will be found in this very
unusual book.

Cloth bound in Vellum de Luxe.
Gold Stamped and Hand Sewed, it'll
pages. Size of book 6 x 9 inches.

Postpaid, $1.75
EXPERIMENTER PUBLISHING CO.

Book Department
53 Park Place New York City
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KENNETH HARKNESS
whose career as an engineer -author in the
radio field has been meteoric, has revised and
rewritten the first edition of his exhaustive
treatise on super -regeneration.
"THE CONSTRUCTION AND OPERATION

OF SUPER -REGENERATIVE
RECEIVERS."

This second edition of his work is now coming
off the press. It has been highly commended
by newspapers and has been approved and
recommended by "I.iterary Digest." "N. Y.
Evening Mail," "Washington Herald," "Atlanta
Journal," "Newark Ledger" and others. "Radio
News," "Pacific Radio," "Q. S. T." and other
radio magazines have also approved the work
of Mr. Harkness.

It has been acclaimed as the only authentic
source of information on the subject. "A fine
contribution to the advancement of radio," "In-
structions that translate the complications and
bring the application of the new circuit within
the grasp of all."
The booklet contains full theoretical informa-
tion, with explanatory diagrams.

30 WIRING DIAGRAMS
MECHANICAL DRAWINGS

and PHOTOGRAPHS
PRICE SO CENTS

256 W. 34th Street

A GAIN the en-
gineers of the

Radio Guild lead

:be field in the pro-
duction of radio
necessities t l a t
meet with the ap-
proval of the fore-
most authot.',es.

Bank Wound Coupler
Passed the strict requirements of the

RADIO NEWS LABORATORIES and
awarded their Certificate of Merit.

Pronounced by the "N. Y. Evening
Mail" Laboratories as "the finest. bank
wound coupler produced" and awarded
their Certificate of Excellence.

Scientifically designed by experts, the
"MULTI -RANGE" Coupler permits the
easy construction of an efficient short and
medium wave receiver at low cost. Wave-
length Range 150 to 3,400 meters.

SPECIFICATIONS
Bakelite Tubing; green double silk

covered wire, wound by hand and mois-
ture proofed: heavy nickel -plated metal
parts: convenient solder taps; 180° coup-
ling: Litz v ire rotor leads.

List Price-=I1.00
DEALERS-The Multi -Range Coupler is widely

advertised. Write for special discounts.

Experts in radio frequency amplification.
Designers and manufacturers of the "Vox Humana."

the R. G. 510 ant the "Dashboard Special."

New York, N. Y.

s,  2.
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WITH BARAWIK STANDARDBUILD YOUR SET
PLATE CIRCUIT "B" BATTERIES

You can make real saving.
on thin,' batter!es Don't
pay more. We guarantee
them to equal any onl 1110

market regardless of price
Absolutely uniform. Extra
long life.
A180 :Venal Corps type

small sloe. 15 cells, 221i volts. Each. -954

." BATTERY
224 afro 45 VOUS
TAPPED AND

NOT TAPPED

A 112 Large Nary' else, 6 1,411,3. 15 cells. 32%
Lolls. Each 31.75

A1114 Variable large Navy sloe. 5 taps, giv
log Lange from 1054 to 2216 yetis In I1h colt
atria. Each 31.10

A186 Double Navy Mae 6%1426; 30 cells. 15
soils. Sudahle for amplifier eiretills and
joiner tube use. Two or more of these units
in series may be used In C. \V. an.I radio-
phone circuits. Each $3.40

Alla Combination Tapped 45 cotta. 30 cell.
6%alza salter). Tapped to give 45, 2214. 21.
IS 1a, 18 and l('4 toll, Handles hot.) ....-
fie.or and amolltler sober. Kirk.. . .$3.55

WILLARD "B" STORAGE BATTERY
Better results. No battery
no:ses. Cheaper In the long
run. Eas ly recharged by out
Battery Chargink Beetiner
Lea!: proof glass jar*. Will
lint for years.
A103 Price WOO
SA t I ERY CHARGING RECTI IER

Charge your battery at home over
night for a fro cents. Simply con-
nect to any 110 Lott GO cycle light
ros'-et, lam eurreot and wilder
does the rest atriomticalb. Will

work for years wit),
nu/ artettion. Pimple
tonnectlohs. Dives P
tapering e h a r g ewhic In batteries
should hue. Yotl
can mare It pay a
profit charging your
friends' auto bat
terles. Long sioneet 
log IN/11111 with pair
of battery cling.

Traggpertatlea Paid
201 For 0 volt batter, 913.115

e2n2 For It roll battery ..... 13.65

Si ORAGE "A" BATTERY
A very high grade bat-
tery made eseree'all

r radio sent
years.

Properly canal for .111
site FOAM' More year
of wrote for filament
lightlor. 3141e of hest
new materlals. Full
capacity. The hem 11S1 
tere the market.
.4194 0 snit, 40 ampere
atm. Earn . .310.60
42196 g colt. 80 ampere
Mae. Earn 112.50

Pekes are TrangportatIon Paid.
BATTERY CLIPS

A198 Two for...... 211e
Clip onto storage battery
terinthals. lead mated.

Ma; non torn/tole contact at all
times.

WIRE CONNECTING CUPS
A190 Per dozen 304
Small connecting dila for fast-
ening leads onto binding mats, .
etc. /iamb and thwful. Every
rado'vt stroold In.e at least a doyen.

PORCELAIN BASE SWITCHES
Firm white poreelain
bases. Copper contatts
and Madre- Can be

431;  g antenna

' , A3115 Stogle Pole
Single Throw.
Each 20e

A317 Single Pole Double Titre.. K6(.11 324
11114 Doteb1e Pole Throw, Each 5114

FILAMENT CONTROL RHEOSTATS
Cresley-Wound on vuleaniard
Aber. Adjustable to any panel.
t moolete ,trill knob.
11130 Each- - 45e

sae. 111811 heat resisting
base. 1. am. 2 la In. rap 154
amp. Resist. 6 ohms. 154 in.
Knob with pointer.
A 1 32 };act 45t

POTENTIOMETER
Same style an elope r'terrenst. Glees fine ' B"
battery adjustment. Renato/nee 200 ohms
A133 Farb ......... 31.05

VERNIER RHEOSTAT
Dims ettoiloglY hoe control
of 'A" hattery current. A Lie-
eessily for last reeehing result*.
4135 .............91.19

QUICW CTING .ERNIER
RHEOSTAT

Circa vets floe control of cur-
rent and ran be twitched on or
off Instantly at any desred
Point. A124 Eat). 11.35

Poreeleln Base
table mounting.
Mors
A '16 F.aelt ....

RADIO TUBES
Tubes for ulrolleg tolls. Strong sin11.1 wood
tllo/r meter:al. .1111 smooth clean surface.
A956 IVanoter 3 Inches. $er foot 200
A951 Dam, ter 3.4 Inrhes per root .250
A5'2 1/1.....to 4 Incites, Der 101

Rhenalat for
Resist. 10

...764

WE PAY TRANSPORT ATION CHARGES EAST OF THE ROCKIES
THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR

FAST SERVICE -TRY US AND BE CONVINCED
THIS GUARANTEE PROTECTS YOU -Examine the goods we ship you.
They must suit you In every respect.. If you are not sat sfied with your
purchase return the goods/at once and we will refund the price you paid.

AGENT -DEALERS WANTED
We want Agent -Dealers to handle our line of goods in every

locality. Our Proposition Means Money to You
Our prices save you money. The quality of our goods insures siatislied cus-

tomers. Our service will help you do a large business on a small investment.
SEND FOR OUR CATALOG

Nye have selected a line of goods --both completed sets and parts to assemble
sets -that will enable you to supply the needs of all radio customers and
make money. You can make a good income on our proposition with a very
small investment.

It shows the merchandise you should handle, gives much radio information
and will help you eFt..Itlish a successful business. Enclose Ilk for the catalog.
Tell us what you can and want to do, and how much you can invest. We'll
do the rest' For the Person Who Makes Hu Own Set

Our catalog is interesting and valuable. Even if you are not interested in
radio as a truthless you will find many interesting things in this catalog anl
you will save money buying your supplies from us.

VACUUM TUBES
Standard Gironde--Cennineham Ra
d Winn. Every one euaraateed
oew and perfect. We will ship
I, and In stock unless you specify
otherwise.
4105 Ili teetoe. Farb 64.45
4110 Moor fler Each 5.95
Al II 5 Watt Transmitter. 7.70

MYERS TU
Can he used In Sty era
rereptarle or In any
standant sneaet whit
adapter listed.

A113 Melt. Mu Auction. ilia S times 'midi -
of or/Ilea/I' tubes Oscillates rot

where from 2 to 300 rule on piste.
Earls $5.90
A 116 litemolable for abut e Each $1.00
4117 r to adapt Myers tubes for use
)), so' aL4rotani ale' -et. Eact 31.05

MYERS CHOKE COIL
1)..o'rned to took with Nisei' tubes Brings
n loedrat o'gnals. Firs Ible liter a broad banda Solo letnairt Free roma amplifier nose

and ri Vurtion. Mounla In Mr era special re -
motet le.
A111 For Audio Frequency Ampliftes-

Don 33.50
A120 For Hadlo Fredneney Amplifica-

tion

=Po-
4=za---ir

A974 }',ash

FOUR -IN -
ONE

SCREW-
DRI ER

530
Expee'ally suitable fur sills one... WIII tun
die ant e'er stroll uaL1 Smaller /idlers
not inallie larger o and are held In placetIth anew cap. Slade of steel, nle. el it,
!shed. Even. radio bulkier van use several

1.1111.1y 1001

VACUUM TUBE SOCKETS
Our s1er:1 Roetiet. A *all 
derful value. Moulded entire
Iv of InLellte. Four binding
poet eneireetloo. Bight an
dell [outset springs.
A 140 Each

PORC LAIN BASF. AND
TUBE

A144 Cresley far either panel
or table mounting 424

390

Grade slob ng rn YPe
for panel or table mounting.
31eta1 tube. High Insolation

I or.
AI41 Each 451

Paragon gm biasing a type ter
paro-I nr ,she mounting One
of the best lb slime.' and best
made Line' eta III the Ltnrket.
Mete/ tube ba'.elite base.A14111 Each.....91,10
TWO AND THREE GANG SOCKETS

Three ;Lockets

risen. ,t7It a it tt aint.11ner
e unite and make

a neat, solo Wet
urn -kittenlike j, -b. Perfectly made of bleb
grade materials. Quickly mounted on panel
or lets,
A147 Two gang woc.et 91.211
A 149 Three gang socket 1.69

FIXED CONDENSERS
Mouhlet Las. e. nickeled
bin/ling PoS,11.
ARO Eer ) ... . 49e

CARBON PRESSURE VERNIER
RHEOSTAT
Curteot regulation Is ob-it he ranging of pres-
sure on eaLlam. This per -
raids of Infinitely flee Carla -
Vert of curreot. Very durable.
ReAstanre I1 ohms. CallaleltY
2% anthems.
1131 Each .....$1.115

VARIABLE GRID LEAK
may be le eerl exactly all
needel A143 Each2 ge
PecTell marl. Oils:. Be1111464.

flitID CONDENSER
A162 NlountIng holes snored
to at hors nu abo,e leak. 42p.
.001123 311:. 174
1063 name as 102 but Meter
crate. &ideas' In metal
VOW* 391

PHONE AND GRID CONDENSERS
A romp:fit style of eon -
denser tint Is Lees sal'arge-
to , sheets andIle' irlr are wound nn fllwr Hole .101 eye-

let* 10, mounting and eutinectin. s. F.ach 124
A176 Phone Conleneer .001 ofd.
1172 Phone lirldleng Comiena I 0005 Alf&
A174 Gehl Conde-ser .001125 Mfil
A176 Grld Conri...-scr .00035 with peeellsmr' let' Earl) . . . .....24a
TUI'ULAR GRID LEAKS AND CON-

DENSERS -MOUNTED STYLE
Ver, ronvenient. Permlia
owe!, change of l's' a or
snide-tete of vary log es,

Grid Prise
39,

Italstaore ItvalatanreA850 ...... .5 Meg. 24455 .. .2. Meg
An 51 ...... 1. Meg. )4557 ....3, Meg.
4153 . . 1.5 Alec. A959 5 Meg

GRID AND PLATE CONDENSERS
Flea. sash 554
A1110 .0110023 ofd Cornet for Myer. Tubes
A832 ASO 1 MI. For apelal circuits
A434 .01,0-.3 AIM Fe, l' V 201 and Can 301
4038 0003 Sf LI, For 1' V 2011 and Pun. 300

MOUNTINGS
flavelite base. Spring clip rootlet..
A1140 Slagle mounting. Each 32s
AR 12 Doubts. mounting. Ear', 57e
At 44 rr:nir notintlits. };ark 700

"HONEYCOMB" COILS
Carefully made -One looking
roil.. 11'ghest effete:Ice.
Low distributed capacity ef-
fort, Inns pts'alanee-111611 self
inductnee. Se, fi en roam,.
Insotegintloo. Ranee ri,eo la
in meters when ie.! with

0111 no. r, ?Intended nulls int k
menden! plug Mountings.

..11-t Not Art Price
Turn flange No. !Iota. N.) Maid

23 130 230 A3111 30.31 A320 30 .97
35 175- 410 *3112 .42 A322 1,00
50 270- 720 A303 .49 A173 1.07
75 390- awn A114 .54 A324 1.12

tog 8011. 1.00 A305 .41 A125 1.10
150 6011- 2000 A306 .8) A.321 1.21
700 000- 21o0 A307 .32 1.1'1
230 13110- :140 4346 .70 A178 1.30
310 1580- 4500 .4309 .67 Al's 1.40
400 3060- Soros) A310 .97 All) 1.55
500 2000- 01106 Alit 1.12 A311 1.70
600 4x00.10000 At12 1.27 A117 1.65
130 3000.12.60 All3 1.43 A113 2 Of

14100 7908.15004 All's 1.70 Arli 7.33
1359 0134-19300 A115 1.92 A111 261
1504 14546,10504 A3,8 2.11 1110 3.76

RADIO FREQUENCY AMPLIFYING
TRANSFORMER

A995 Very sto`c).11 32.115
Tod; trat,sormer .111 get the
long distance sttIons loud and
Chas. Permits of easy sharp
tuning. Help* rut out static
and Interference. Mal es 3 -our
set aetialtive enough to use a

rove a frortlIng perfect Billeirt-
loop aeril. Enclosed In metal

lug. Suitable for panel or base
mounting. Itecause of Its spe-
cial tlealgn ran be ereotteal Inany v. 'r. pocket. Worl a with at.) atile of

tuner. Ware ranges 150 to 550 meters. WIr
lee diagrams Int/ludo/1.

COIL MOUNTINGS
A341 'Firm, roll mono,.
iort .....13.95
Welt gra.l. tole looking
mountims Prolialre0
In I a e I. eompealtion
Center rennin. le at,
Conan'. fist, outer ones

militated by knobs. Takes any atamlar.1
monore.1

COIL. PLUGS
Made of totoltiell el'te Fits
any standanl plug. Mounts 5117
11.11v .o r.1 11(4111) COMA VIA
/044 Lath 5134

PANEL MOUNTING COIL PLUGS
Trt' e inns standard mounted roils Made of
Pow hen r lite, mounted on brackets.
A315 Stationary. F.ach Sir
A3111 Mutable with ntitopacIty handle
Each 91.10

OUR SPECIAL AUDIO FREQUENCY
AMPLIFYING TRANSFORMERS

As hit-% an three stages can
11V used without howling duo
to prover Dupe lenee ratio,
minimum distributed ra
wit). low rtne losses and
proper Insulation. Mount-
ed style has bakelite panel
with Moiling poet connec-
tions. I mounted has core st%
sod rolls ISAVIIII/led with two holes In core
for faeleolng to apparatus.
A234 10 to I Mounted. Each 93.691335 10 to 1 1 [mounted. Each 2.115
A235 3 to 1 Mounted Each 3.595337 P. t Cotnnunte.1. Keel 2.55

THORDARSON AUDIO FREQUENCY
AMPLIFYING TRANSFORMER

An especially In g.1 grade
transformer .1111 11111,11 char 
WS, sties for Cunningham.
Rs/Patron or .5. P. Tubea.
Wenderful Trio IIX 1411110W
. Stal 1011 Oil 1.111, 11.1.0

1111.1.n. as VIM I.111V distributed
eapacty. Fully mounted Its e-
lite panel.
A232 : to 1 natio. Ea.13.69
A233 10 to 1 Italie. Ea. 4.25

RADIO CORPORATION
TRANSFORMERS

Audio Frequency A ronlIfN Inc Traosformer.
EspeeiIly .1.s gered for Itaillotron tubes 9 to
I winding ratio.
117 12 Eacit

RADIO FREQUENCY AMPLIFYING
TRANSFORMERSTRANSFORMERS

Range 200 to 5000 meters. For long ills.lance lerelllun.
A714 Ear'n

".93OUR COMPETITOR AUDIO
FREQUENCY AMPLIFYING

TRANSFORMERS
While throw ere revs low
!Treed traria:miners. net erttre-
leis they will gi,e exeellent
stratts Ties are carer ullY
rles.iMed and eitrefullt made
(*.lentil., production and small
lr Mitts snake the low prier
la as ble. They .111 equal In

many transfroriers
selling at ntueli lit; ter
A248 ulth acre testis- . 52.00
A239 Mounted. with binding post csemer 

12.75BARAWIK SPECIAL PANEL
MOUNTING RIABLE

CONDENSERS
A817 13 plate 001 311.1 2,35
A1113 21 plate .0003 Mid 1.90
A814 11 plate .00035 Mfil 1.40
A815 3 Male VY1111111' I.00
These arc eapeelaily hIg'i gra.le
VOVIIVInI1V111 11/1t1 WS guarantee
them to be mechaitiesIO and
item:tally perfeet Flue Pol-ished end 011111 01 1.01,1
la' elite. Shade 1: loth Man-

etre. 14111V111. 11114 n'S 1111111111,11111 11411 1.1111.3
1.14 11:11411V.1 10 Insure ST1100111, VV1.11 10.11
In1111. eanarity. Our low priers sate you nee.,
Thr,e rosulleosero are of the very heat ma eand are not to be compared with many in-
ferior cheap cundenaers offered. We guaranteetiters to desse r.rru or your money bar!.

COMBINATION VERNIER VARI-
ABLE CONDENSERS

/1824 23 plate .0003 MM. with
.1.I and knob.. Pries/ ..33.25
A526 43 plate 001 Nita with
dull and knols. PrIre 93.95

`The, lateit Improvement In con -
d. -11S rssni'ats regular va-
riable eonder.er eon( eel led be
large knob and dial mounted
with a three plate teener eondenser, whir:,
In eonirolled by Perorate knob mount.. I 'Nor
knot, on d'1, T11111 arrangement 1.1.1 VON ..1
very fine toning. l'ornpart onivenient mount -
Ins no panel. II a') atole rien.gn sold ron
atention. Fire*. 11.1%!../.1.

ENCLOSED VARIABLE
CONDENSERS

One of the bra 1111111, not
flr Ite S. It' gill. securately
Nared aluminum plfint. EL.,
Wee ends Engrased vele.
Knnnh 1111.1 pointer. I'lesr
trees/ .rent 1.11s,.
agog I:. plate .001 Mfil 13.95
*100 21 plate .1.005 NW

$3,25

KNOCKED DOWN VARIABLE
CONDENSERS

Ynu ran save moot.> b, assembling sour rain
condoler/a. Formica top anti babe. Com-
plete olio all ports not assembled. no to
gether malty and perfectly. Panel moulding

Inc.t
AR20 11 Plebs .001 Mfd 11.95
11621 21 Plate .0003 Alf.1 1.60

THE BARAWIK CO. 'Chore's's Orig mall
Radii Supply Nowa
Beware of .101toters

102 South
Canal Street CHICAGO, ILL.
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RADIO GOODS ---DEPENDABLE QUALITY -LOWEST PRICES

ARLINGTON RECEIVING TRANS..
FORMER

Will tune In all stations up to 3.300 meters.
Vet) ofliriont on short watts and for radio-
phone reception. ("sod with oar Detector Taw
Step AmpIdler It produces very teCr1.0111( re -
Bulls. Also does goal work WWI 1.1)stol des
Ifeetor. 1411F covered %IMMO on (orbits
tubes. Very line mahogany lin lait mond watt,
/lase aloe G%III Inches. Slider motto% pri-
mary. 12 point so /tilt On secondary. Can be
!sued very close. A wonderful value at our

rpice.
A720 Price 50.411

TUNING COIL
'lenge Ins to 950 we-
tem. Wound pith bare
ropier oIre, machine
lielleseet 1:11113 of ma -
hogs I ty finished hard
Sued. Too rcpt sliding contacts on polished
brass M.N. four binding Islets !substantial.
effielent. attiartive. Length, 84, In.
A722 l'rIce 02.4$

VARIOMETER
*410-Complelely assent

bled. pries $2.10
A411 -Not assembled but
III parts sonapiete *soot
wire, lacludlas atirsding

farm. $1.41
l'erfert design and
construelion. .tv r curet e
elks I fl ma of genuine
solid mallogrn. Correct
Indrielite ratios. Head
biked windings. Moltke
pxtarts llightst effi-
Hem, . A real bartfilia.

VARIO-COUPLER
With thla hinge coopker
and two milometers, In-
got/we wIth the nentstary
other parts, a highly
tient tuning set tot ho
mmle. Eaml Iv mounted on
101.51. Tristan winding
On formica tube 1..1w -
:fitly enupletl for 1:10 to
6011 meets 3f ultIple
taps permit fine tuning.
A415 Pelee, completely assembled $2.45
A4111 Kee assembled, but all parts complete
 seen: sins. Price $1.19
A417 lintor hall only. Each 210
A406 Bakelite vtator tube only. Eselt 356

MOULDED VARIOMETERPolish, el black
troubled noor nd
stator fonts. 51 ani 
mum intiswainee with
greatest emelt nes and
minimum distributed
careelty. A high grade
it U TR 1.1 I e neat rumen%
that will mai e up
Into a set you well
Ise proud of and will
get the best melts.
Ware length 1 sll to

1;00 lot In. satire, 1 're in. Thick.
A412 Price 54.25
*415 Warr:eft for panel mounting. pair ..291.16.
A012 In lost noel Tenli le, fit IS.

MOULDED VARIO-COUPLER
Tills collider Is designed to
wort, with the .lore varl-
et/1.dr, Ti... stator and
r,dor forms are of polished
black rnnultled composition.
Printery hes tette tops to
ensitle finest tuning. Wave
length !fusee 1811 to 630
ineisos Fluwl with panel mounting brarket.
A419 Price 83.113
A10 Mnoldel dial to 65c

ISO' VARIO.COUPLER
A4I8 Pthe $2.95
Our tette show, sou a
big sot Mg. An lint ru-
Meld of highest quality.
The most eflielent I. pe of
coupler, Ineu tea Sharper
teinlie: and louder nig-
nab. Primary and sec-
ondar)' wound on genuine.
Isni elite tithes. Preen -
Mier rottnertIons through

..1Iered flexible rattles eliminates eontact no,scs
Primers lax 7 tops Can to- panel or table
innuntosi. Range rill to 'ISO meters.

BRASS ROD
Sh.pplied nap In I inch letWthP11/11111.11111/
*011 Tenanted g-72, per 12 Inch length. titAll! s-:12. per 12 Inch hrweitt.10e
4915 Soltd 3.i I. Met per 12 Inch hew!, lag
A4II7 5011,1 I', Inch, pt. 12 inch length. Its

TINNED COPPER WIRE
Sire 14 tinned emit., wire For wiring we.
Its 1 sloe for neat nit and proper results
A988 Ten feet fet ..124

CHOKE COILS AND RESISTANCES
A333 100 AllIllitenrie last rote choke coll.
learle $1.20
A354 10 Millihentle Open nwe Cagle! Mil.
Feel, 92e
A357 12,000 ohm Non-Intleetire wire seend
renRianre. Emit $1.511
A3'6 12.eitli ohm 514411.1*Ni reatstance. Es .45e
A356 5 Millittenric Open tore threat: rot I.
Farr 92e
A319 I 11cdle Iron :ore elm. 0 roll. Fs .01.20

PRESERVE THESE PAGES-GRDER FROM THEM AND SAVE MONEY
FAST SERVICE -TRY US AND BE COAVINCED

THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR
THIS GUARANTEE PROTECTS YOU -Examine the goods we ship you.
They must suit you in very respect. If you are not satisfied with your
purchase return the goods at once and Are will refund the price you paid..

NOW TO ORDER -Writs your Order plainly. state Article Numbor, Description and
Priw of items waaitsd. lead Postdate sr Express Money Order. Caddied Check or Bask
Draft for Tidal if Order.

BARAWIK QUALITY HEADSETS
There !Redacts have panto, ton -laid tests to be one of the

very best on the market. The tuna quality Is excellent %lin
an unusual tolume workmen ma e them f lally the
best seletted materials. The receiver eases are Sne 101101,11
finish with polished black ear pieces. Ealtric tattered heal
hand comfortably and quick') flood 10 the head. Sultidied
5 -foot Core . These sets were ties etc,/ IT) 3011 for south hither
prices Thar, we ns.i, and at nor pries are a wonderful hsr,zain.
We guarar tee that 3 ou will be pleated with them and agi 62
that they Ste the heat talue by far yet offered. If they don't
suit you nc will thee:full> return sour money.
A770-2000 ohm $4.00

HER STANDARD BRAND HEADSETS
A751 Mot 6, 2000 opus 54.38 A754 Bs:thin, T. I',,with universal lens
A752 Alutdock 511, 3000 ultra 4.95 I Plug 512 00
A764 Frost, 2000 ohm 4.30 A755 Baldwin Typo C unit with attechIng
A764 Post. 31100 ohm 4.95 ,tsrd 55 75
A758 Western Electric. 2200 elan.... 9.50 A788 Drandes. 20110 01:m S7 20

TWO-WAY ROUND PLUG
A397 Each 11.11
Takes two tetra of head
set terminal*. Quirk twin
miners isms. Polished
round turret. ',ha tarn standard lark.

ENCLOSED DETECTOR
()no of the finest c-yst al
detectors on the market.
Sumo sensItit e galena rryle
tal enclosed In heat. glass
shield. Quirk, Tsealthe Mi-
nium/ant. Prase parts pub
Waal nickel finiah.
A730 Each $1.35

GALENA DETECTOR
Easy ttne aditastrnent'na-
tal Mounted In nip Mould-
ed here and Knott Brass
Parts pollitited mekel finish.
A712 Each Bee

DETECTOR CRYSTALS CARE-
FULLY TESTED

A736 fisletb. Arlington sealed, per pier, Ifs
A738 Pllicen, Arlington tested, per piece 194
A735 Boatel tested. Dslena. per Mete.. 121
4737 ltikerer tested. Silicon. per plrns.. 12.

DETECTOR PARTS
A723 l'rhoe set.32a
All metal parts for
ei sits' detector. No
base Included East b
assembled. Polished
nickel finish.

A727 Detector ens/al Cull. Each JO,Ann rat Whisker Wire, 5 feet for.... .Se

BAKEUTE DIAL AND KNOB
eflint of genuine bekolite, polished
aOnleh. Fluted knob. Fine

ssed stale with stern Meat.
A.:mations and Nuns In emit sot-

lqg slate enamel. This is the
flout 1110 ITO knoll I,,

errs Inn -active pattern. Two
inch cannot be supplied for 14 Inch
shaft.

- In. Maus fer 3-10 In. shaft. FA 401
1 In. Mon. for ::-151 In. shaft Its 40e
3 In. Islam for '3 It:. alert. Each .49s
4 In. Main fer tv In. s'ft. Earli 74e

AIII5
A902
A903
11911

ONE-PIECE DIAL AND KNOB
Moulded In or" hirer ee
polished black pmrseltich
with chat, plain eleitIllireel
Seale and hellfire MITI In eons
tracing whits- enamel. 11.111ed
knob le fit the hand. An

&Mortise net patient.
A000 114 In. Dlam. for 3-16 hr. Mart, Ea.32e
A901 3'4 In. Dim. for '4 In shift. Esi.324
A904 3 In. Diana fur 3-10 In. artaft
A905 :: In. Diem. for % In. shaft. Ea...314
A906 4 In. Otani. for 3 10 in. shaft. Ea.57c
A007 4 In litam for xi in shaft. Es...57e

MAGNET WIRE
11,101111111101 efenncr alre. Best quality even
IlraW., WITS, one poet. In a soma. Print
eeneeleeel are ter eet. %STOW

Doable l'ol fel
(owned

tonleet A990

Enameled
Insulation

Nonlife, A992

Green
SIP. Cm ered

Nlinelser A991

Gauge Price tisuge Pt in Gam, Price
II' 50a 20 451 20 $0.19
Di 601 22 55a 2" .$0

75e 21 61r'" ; . . 1.05
21 SU 21: 65c "6 1.1$
26 05e 11 70c 0 .. . 1.70
29 $1.15132 2.05
in . I 18130 91.:6 2.75

STRANDED ANTENNA WIRE
I anted of Am copper strands. % e v de sPil,
High trt° le alrengilt. Best for sedate
st310-i n51 roll 45e A249-590' roll $3.95

SPAGHETTI
For covering r -totting rhea In sets For
ST* 12 and I i wires.
A955 Finest quaint, braided anal sallowted
slih best be' ed leenrentS tellnilistrant leststat
Ins sander. 3 feel Ii, ..... . ....kis
4950 114,4 quality 1,ralel and ,*sere,) ssIth
Mac. Iraolallnit iserniseuntl. 3 feet for . 134

RADIO JACKS AND PLUGS
Finest trade lacks.

llnlerfned el ea IC n.
lit at materials. Phos-
phor bronze opelngs
Bilrer nenlart led lire
Nickel finish. 11 luta
thlek.

( A390 Diten circuit Each 6.5e
I A391 rimed Omit. Each 22e

Jacks f A312 Too elteult. Knell 113.
Orb I A393 Pirate clreult filament tont 70.

A394 Tsal circuit filament ront 1195

A395 Plug. La tee spare with set screws for
attaching rer:L Each 51s

on isitte a its to % In.

STANDARD FLAT PLUG
A398 Fetch 74s
Mark totlished opt, with
polishet1 nickel lancet.
Flis any standard Nett.

todid ...selection*

COMPETITOR JACK AND PLUG
woi durable. emonth working. Inter
elangeable with any standard Jar and Plugs
Mold. r conneetions. Nlekel flottried mend
parts.
A388 Ten eIrcult lack. Each 354
A369 Silantlard Plug. Earl, 354

BINDING POSTS
Brass, polished nickel finish.
Wasler end ft -.; 2 W. acne'
intending In.
A3711 lento ilre--totrrel and
knob 33 in. lane, dozen .854
A372 libuller Moe -barrel
and knob 0.10 in.
tloren 7k
A374 Large site with com-
position knob. doyen 506
A376 Large sloe with hole

for phone tin or sire. admen lM
A378 Stimll size with hole for phm o hr
wire. :been 38s

SWITCH CONTACT POINTS
Times poliaMal nickel finish. All hire
*4 In. 1011C ilie I;  32 area. All pries
flee same
Doyen 201 Nuadrod $1.40

Order by .%Akio 2tnivalier
A360 Read. Noe- 'I" 111th
A381 Deed 3- IR': Plato.. b." nisi.
A383 ilesd, 3.10": Diem , I - I II" Melt

Wilder Lass I. Pit Contest Points
Alen f r rooms -tin, st ken to blar-
ing pinta etc.
*31% Doren 12e-Rundred 60

SWITCH LEVERS
2110111.1,s1 teenennaltInte
tants0s1 car Ohl pari polltned
nle el finish. I'll Pal with pant I
teeth ng, spring mot two sit
note. A bleh grade switch.
A382 -I st %%dim, I 22sA39 I'," !Winn I
A1114-1" itmllus I

Enda

SWITCH LEER STOP
,de' rho.,

&ds

.4384-Deon 211e. Hundred 81.40

INDUCTANCE SWITCH WITH
KNOB AND DIAL

mown. Suite!) point
and Molar( lever !W-
hine! panel. EttaltIts sod
to build neat 'Wadi,
set. Only one hole need-
ed In mount all panel.
15 snitch patois, an.
number of ankh ala,

taint. Dist indicates 'smitten of lever ameeth
wiping eontacts. Alttaellsr taisnts1 knob.
450% foe feedlot, Lien le and el .$1.88

OUTDOOR LIGHTNING ARRESTER
'melodies Kash asd 0..1

A0110 Price $1.68
Potent emir instruments
with Ode lightning arrester.
Yoe eannot afford not Ie.
Weatherproof Itern'elpt cab,
Al rep I. pe eminent.
Du able. The moot pritrt teal
0101110 arrester attainable.

tersTlIera alnerronl.

CABINETS
Fine leek Ins cabinets
solidly built. :dada
of genuine solid toe -
hose,* In elegant
haul robbed finish.
Yon /Ill be proud of
tour set mounted In
ono of these cabinets.
Binged tops. Front rabbeted to take panel*
Panels net Included. Prices are transporta-
tion paid.

Panel Inside Dimensions Art. Price
Sloe 11e. Each

Hush I Elk 'Deep
fix 7"
Cr 10 '4"
rx14"
loll"
709"
7:11'
3%14"

12x1 I"
12.21"

o 014" 7" A42u $2.48
5 10 " A422 2.75

131/2" 7^ A424 3.30
SYs" 1:111" 7" 4423 3.60
01/2" IT 7" A426 3.90
6 2056" 7^ A425 3.90
8,40 IVA^ 10" A428 3.70

I116"' 1:194" 111" A430 4.40
1154" 1014" 10" A432 5.25

SOLID GENUINE CONDENSITE
CELORON PANELS

NOtIre nor 'cry Inn T,rletell Oil IITIS One quality
glade 16 genuine solid sheet C
l'eltenele (8 pro uet with Meellatele al, rherolcal
sod elecatleill properties like (mink& and
I al...111.-i. M.nl,inrs nell without chipplog
Won't warp. Wateotroof. HIgheel leer/lentos
and dielectric strength. Attearriv heatoi a.
pollalleil black finish which esti he amide, I
and oiled for extra fine work.

Panel thick 3- 1 g" ko thick
Mae .irt Art

Ineses Prim. No. Prier
6%7

Oslo%
Gill
7x14
7321
9x14

12111
12121

A450 $0.50
A451 .73
4452 1.05
4458 1.20
9453 1.55
9457 1.78
1454 1.40
(453 2.10
1450 3.15

A460 $0.70
A461 1.11
A462 1.55
4466 1.80
A463 2.30
A467 2.65
A464 2.30
A465 5.10
A466 4.65

rt
No Pi Ire
4470 00.98
A470 1.41
A472 2.9S
/14711 2.1e
A473 3 lb
A477 3.61
A474 3.1t;
9475 4.15
A476 8.20

ETCHED METAL NAME PLATES
_ Made of Inas% Sitter plated

charaeters and bunk"- 011
bleak haeligroun.l. .911 plates
are 1 Inch long and As inch

aide, except "INCREASE l'110,RENT"
width are leerier Circle 1!i Inch over all, an.,

ON 1)11. which are % Inch lung. At
Inching leolea 'dented.
A503 Per Owen 55c
Not less Ilion ogle done, asiketleel sold. /Swett

(king wanted as fr. nose
Plate Variensetsr Secondary AGmerlblai
6111 Varlometar Primary

r
Primary
Vacuum 1 e

Condenser Lead's Coil Input
Seitoadary Condenser
leeriest C. Current Parallel On

Off
Increase Current Detector 1st It.

A Battery 2nd Stye
11 Battery Jrd Step

(Blank -rake, or pen marks.)

ELECTRIC SOLDERING IRON

A917 Price 15.25
Kapeflally adapted TO radio work, (VIII enable
sou In do neat clean work quickie. 911mP1Y stlath in ant light sorbet 110.120 solos 1'elli1-
1,1ele pith II% font nen! and a 'melting plug.
Renewable ashler poled. (VIII law  Module
for ohlInare Moue light shut, ttork Awonderful sithae at the mire.

ROSIN CORE SOLDER
A956 Per Volt 211.'elf Outing. Itspeclaity designed for *tittering
dots rice I emitter,' ions. Fine for tile withPI., electric Iron. roll 0111 lust a Inn. time

TINOLEIL-----4 AM Per tube 191
DPP this preparation

...AT ran pottier sour rootlet -lot with the best
of e ma tell. Works fast. Bakes a peace

ectrirn I Ariel 111,11/011.11 Milo eel, flusing
LONG NOSE PLIERS

4979 Price...ARO
-,---,-.. Ti,, lottullest pliers
.....__"."-- for radio work. Made

., fine hardened Meet.
1.1.1011, 5 Inches.

DIAGONAL JAW NIPPERS
A972 l'i lee $1.10
Pot floe electrical work.
Male of hardened steel.
Length 1 lorltes.

ANTENNA INSULATORS
A260 Size 113 'S 

Ton for lie
A262 Size 15613%.
Two for 581
A284 Slut 1%24.
Two for 804
A2115 Mize 1 % x 1 a,4.
Two for $1.35

A760 A262 A264-0

SOLID BARE
Solid hare copper w
wiring Instruments.

COPPER WIRE
ire for aerl111. leads or

HAITI flare rot
A246-100' toil 45e

go, Wire. Sze 14
11242-500' coil 82.15

Solid Bate reel
A244- 1111'' nee I 51r

.per Wire. sire 12
/1245-1110 ntil $2.75

THE BARAWIK CO. Ch:sage a Oriataal
Rad s Serer Woo*
Beware of soltaters

102 South
Canal Street CHICAGO, ILL.
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Wonderful New Book AboutGet This
...

_.....

. _:,.,....,.. :.,...
,..,.

LOUD - TALKERS
. ..

TO BUILD THEM
e by H. WINFIELD SECOR

Associate Editor of Science & Invention
25 cents, postpaid

...

This book describes how to build two distinct and different

.

N..

1.%
\

types of radio loud -talkers, which can be built with either

° U ID

electro-magnetic field to be excited from storage battery, as
well as permanent magnet field requiring no separate bat-tke las
tery excitation. The third chapter deals with improvised

,e, BUIL E tA loud -talkers and gives clear and complete instructions or,
how to build suitable horns for use with radio receivers of

E
the Baldwin and other types. Several elaborate hook-upsti *MI lil0;151R"'E,,,,,?.,,

ft),Satjta tai MIR 1

oneare

givenstage ofof thraedfao_utfhreogeoseonworn, rdatoctroecteiaviodngtsehreet, comprising

stageslnpri s i nogf

PRIO audio -frequency amplification, together with all the connec--- 4 tions for the loud -talker... . Complete data is given for all the parts of the loud -talkers,
..: including the field magnet windings, as well as the diaphragm

or moving coil windings, and also the step-down transformer
to be connected between the vacuum tube a,rnplifier and the
loud -talker proper.

In preparing these designs the point has been constantly kept in mind to use the simplest parts possible, so
that practically anyone can build a successful loud -talker equivalent to the commercial types costing $40.00 or more.

Even where the experimenter does not possess the skill or the time to make all the parts himself, which are
the price of a commercial loud -talker,

by having the difficult parts made in a local machine shop, and then.assembling them and winding the coils himself.
Circuit connections and data for the size of wire, etc., are given for placing the loud -talker on a separate floor or in
another part.of the house not occupied by the radio receiving set. A very valuable book, giving data which cannot
be obtained anywhere else and which has not been published before.

64 pages, 25 illustrations, bound in beautiful two-color cover, size 54 x 74 inches; Price prepaid, 25 cents

Have You a Copy of These Books?Two
HOW TO MAKE RADIO -PHONE RADIO AMPLIFIERSFREQUENCY

RECEIVING SETS
By ROBERT
Associate

E. LACAULT kaP 0
AND HOW TO MAKERfinlocitudioEr.0::42cT151.

By JOHN M. 51'4
Editor RADIO NEWS

A non -technical book for the
beginner. Gives complete con- This book is for the more ad- .P.-... ,,,,,,. . structional data on the building of vaned amateur, showing the con-..... ,

.. - a complete Crystal Detector Set. itruction of the Radio Frequency
"EQUENCY'fil OW T13 MAKEE Tuning Coil, Loose Coupler and a A,4Amplifying Transformer and A,,,PLIF(Efts

RADIO -P" Single Audion Tube Set with Am- - giv-
plifying Units. It furnishes all ing complete constructional data.

EM
' RECEIVING,S,ETS,-.(Wert 31.c, +.1 -!:0 (L..' , .". dimensions and working drawings It shows the application of Radio J.)(fro el AV( AVthat be

;',..!-5-t?`-'''
of every part must con-
structed by the amateur. Written Frequency to amplifying units .

e
4510,.

in plain, simple language that any- that the amateur may already pos- ell/r". :-.-.., g :- . )
one can understand. The opening sass and gives 15 hook-ups showing .e . eqh
chapter gives a complete descrir practically every use Radio Fre- lilk ..1. .,
tion of the theory of radio and to Is C. ;( uenc AmplifyingTransformers454.7.*404,1 what it's all about, teaching the 1 3" .....,:..b.g: 1101

41.14 001" principles of wireless so that the can be put to.
) ' 7'14,1.1 'I"' resfiv constructor knowswhat he is doing. 4 ti.sue, t...tiVep Pages, z 5 Illustrations48 Pages, 26 Illustrations

k ,.,,.fr.t.c..--.. Bound in Beautiful Two -Color Cover Bound in Beautiful Two -Color Cover 1- ,,,r. 0
Size, %xni inches. Prepaid 25c. Size, 5%304 inches. Prepaid, 25c.

Order from your dealer-or direct from us

I. COMPANY 233 FULTON STREET
CITYNEW YORK CITY N. Y.THE E.
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Dr. kilackeirAsawDE,
secrets

By CLEMENT FEZANDIE

(Continued front p i,t, ()no)

"There is no noise. no smoke, no jerking,
no smell of gasoline. Off you go in your
auto or airplane, and if you want a meal
on the road. your radium will cook it for
you. It will keep you warm in winter and
coon in summer. It will furnish light for
your car and run an electric fan to keep
flies and mosquitoes away. Vim can even
have an ice box in your car, for the radium
will evaporate ammonia and enable you II 1
manufacture ice. I have also invented
means for inserting small amounts of ra-
dium in the weaving of cloth. so that your
clothing will keep you warm in winter or
cool in summer. the temperature being under
perfect control. But why continue the items
of this enumeration-there is practically no
limit to the uses to which radium may be
put. It is also fool -proof, for the container
is strong and cannot be opened unless you
smash it open on purpose. A very simple
mechanism prevents the emanations from
escaping except when the can of radium is
placed in the proper position in the machine
which it is desired to run. A lever turns on
or shuts off the emanations at will. I am
already arranging for public automobiles-
or rather radiobiles as I shall call them-sta-
tioned in every street. All of my sub-
scribers will he furnished with a six gram
can of radium. Whenever they wish to
ride they have merely to pip this into the
first auto they find and ride to their des-
tination.

"My radium. as I told you. may also he
used for lighting purposes either by trans-
forming the energy into electricity by means
of a ilyeamo, or by using it for the softer
forms of glow -light, less trying to the eyes.
But here I am keeping you tip to all hours
of the night, and you must be tired. I'll
give you further explanations some other
time. Only. let me tell you one thing. That
metal door in front of you leads to a ra-
dium -proof room in which there is so much
radium. ready for the market, that, at pres-
ent prices, all the gold in the world would
not be sufficient to buy it !"

* * *
"Whew!" whispered Dago Jake to his

companion "That was an awful long-
winded yarn. wasn't it. But, I'm glad to
know the radium is worth more than gold.
It's easier to carry, too. Here's the metal
door the doctor spoke of -this one marked
'Keep Out ! Danger!' Great snakes! The
door isn't even locked! This is luck and
no mistake !"

A moment later the two rogues were in
the radium-proiif chamber and surveying a
pile of closed boxes of different sizes.

"This is the stuff!" cried I)ago Jake.
seizing one of the largest boxes, labelled
"Radium-Three Pounds."

"You can have it." said Shrimp, con-
temptuously. "Me for the gold!"

"All right. but these three pounds of ra-
dium are worth more than all the gold you
could carry."

"Is that so? I.et's see the blamed stuff !"
"I can't. The darned box doesn't open."
"I'll open it !" cried Shrimp, and seizing

a fire -axe from the wall, with a few lusty
blows he succeeded in breaking open the
case in which the pure metal was contained.
Then he gave a cry,-but only one.-and he
and hi.; companion fell senseless on the
floor.

Doctor Hackensaw was saying good-bye
to Silas Rockett, when he was startled by the
violent ringing of his radium alarm-an in-
genious device he had installed to give him
warning when any particles of radium hap-
pened to get loose on the premises. With

Increase Your Earning Power
by Getting aTechnical Training

- at Home in Your Spare Time
Big Demand Right Now for Draftsmen,
Building Experts, Engineers. Get Ready

Building, general construction and en-
gineering lines are booming. Not enough
technical experts are to be had to fill the
important jobs. Big pay and big oppor-
t unities are ready for men with specialized
training. Chicago "Tech" gives this
training to ambitious men-by mail to
those who cannot come to the College.
Read below how two Chicago "Tech"

men have succeeded. I I undreds of others
report similar successes. Your chances
will be as good as theirs if you do as they
did-get the training that will make your
services worth a high salary. Just a few
hours a week under the direction of the
Chicago "Tech" experts and you can
become an expert yourself. Make your
spare time count for advancement.

Chicago "Tech" Will Train You By Mail
By the Chicago "Tech" method you get the direct personal instruction of practical

men. You are trained to solve the kind of problems that come up every day in actual
engineering and building work. You get blue prints same as
used in shops, factories and on construction work. No time put

in on useless theories-none on un-
teeessary studies. Every point is made
clear; every subject thoroughly covered
ind you advance from one step to an-
other as fast as you learn. No matter
what you are doing or where you live,
you can get this Chicago "Tech" train-
ing and be prepared to advance far
beyond men who are plodding in a rut
oro

along.
trying to pick up knowledge as they

Men with expert technical knowledge
are wanted now. Paying positions are
open. Get ready.

FREE
Trial Lesson

If you are inteti,steil
in Drafting or Budding
the coupon brings a tree
trial lesson which shows
our method and enables
you to see how well quali-
fied you are to take up
the course-this before
you decide whether to
enroll or not.

Learned Drafting-
Makes Big Income

promotions came rapidly
after I took up the Chicago "Tech"
Course in Drafting. Soon after I
enrolled, my salary was increased
3225 a month in the Architectural
Department of the company which
employed me. I am now in business
for myself and my prospect file shows S220.000 worth
of work." -.11berl S. Ross.

in business for

Was a Carpenter--
Now Contractor

"1 was winking as a carpenter- S6
a day when I took up your Builders'
Course. In les: than .4 months was
made foreman on a big building at 35
a day. 5 months later was superin-
tending a reinforced concrete job
covering nearly half a block. Am now

myself specializing in theater. "-J. D.

SEND THE COUPON
Make up your mind to do bigger things-to make

more money as a technically trained man. The coupon
will bring catalog and full information. Mark X before
name of the course which interests you and mad the
coupon today.
CHICAGO TECHNICAL COLLEGE, 145 Chicago "Ted" Bldg., Chicago

Chicago Tech. College
145 Chicago Tech. Bldg.
Chicago, III.

' 0 Drafting (TheI Salary Course)
no experience nec-

gi rosary0Building Trade
Course for men in the

building lines.
0 Surveying

and Map Drafting.
I 0 Automobiles

Gas Engines. Starting,
Lighting. etc.

Name

Without cost or obligation on me please
I send instructive matter about opportunities
Iin line I have marked with "X"

Rig 0 Aeronautic Engineering
All about aeroplanes

O Plumbing. Heating and
Ventilating.

Plan Reading. EMI -
mating. etc.

O Steam Engineering
for Steam Engineers

0 Plan Reading for Shop
Men for Structural
Ironworkers. Assem-
blymen, etc.

Add revs.
U

I
Post Office state

ENTS-AV/inner
The "Even -Edge knife sharpener is the
easiest. fastest and biggest seller we
have ever rotor berets Entirely new
does the work, se! Is at sight., and

GETS THE MONEY
every time. Takes only a moment to dem-
onstrate it. Does such a good job on any
kind of a knife that practically every call

means asale. Makes a great lead-
er for interesting new prospects
in the entire &LA" line of Food.
Toilet and Household specialties.
Write for particulars to-rhy.
The AMERICAN PRODUCTS Co.

7257 American Bldg., Cincinnati, 0.

Ana.D07
285 Loc.) Sales Represen-
tatives wanted at once by
this old established concern -

largest of its kind in the world. All or spare time, intro-
ducing our celebrated products-everyday necessities-in
your locality. No capital required. Quickly build perma-
sent husinessof your own-fast repeaters.
HURRY! Don't Miss
This Opportunity:

Assignments of territories going
fast. Don't tarry and lose out.
Make more money than you ever
dreamed possible. W. it. Marion
mad. SM lest day. Thousands of
others doing as well or bet ter.We
!nrnish eis.srkem.
Many choice openings as Regional
:qtlesPirectors.Write stack ler Sample
' snap/ Big Noway Makes Preventive.

E. M. DAVIS COMPANY
',amt. 6701 ErtablisAsd 1806 CHICAGO

FORD
FREE

HAVE YOU SOMETHING TO SELL OR EXCHANGE?
A Classified ad in Science & Invention will reach over 235,000 at a cost of only 12 cents a word
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Stop Snufnimg
Get rid of nasty Catarrh. Stop

sneezing. hawking, spitting and cough-
ing. You weren't horn with that dis-
gusting disease. You acquired it be-
cause your Lungs, Liver. Bowels.
Kidneys and all other organs designed
to eliminate waste matter. are not
functioning properly. Now your vi-
tality is failing, your tongue is
mated, your breath is foul and your
NOW. Throat. Lungs and every part of
your body. are loaded with Catarrh
poisons. Don't waste your time and
money on dope and drugs, sprays and
washes, pills anti powders. These ran
never remove the cause of your trouble.
The only way to gain relief is to drive

11111 1111Ste matter and build up your
m13' - all of It - through Nature's
,iis.
StronglortisrnThe Modern Science

of Health Promotion, will aid Nature in
for banishing Catarrh and all other
ailments. I Guarantee it.

Mention the subjects on which you want
sccontl information and aend with 10c for
Lmmuwe. et, on my "Practical Talk on
Ca nod my free book, "Promotion
and Conservation of Health. Strength

STRONGFORT Riandht Mental Energy." S,nd then.
The Perfect Man gNow.

LIONEL STRONGFORT
Physical and Health Specialist

Dept. 48 - Newark, New Jersey
- - CUT OUT AND MAIL THIS COUPON - -

FREE CONSULTATION COUPON ....
Mr. Lionel Stiongfort, Dept. Is, Newark. N. J.-

Please send me your book, "PROMOTION AND
CONSERVATION OF HEALTH, STRENGTH AND
MENTAL ENERGY." for Postage on which I enclose
a Inc piece lone dime). I have marked (Xi before
the subject in which I am interested.
..Colds ..Increased Height ..Youthful Errors
.. Catarrh .. Female Disorders .. Vital Losses
.. Asthma .. Pimples . Ampotency
.. Hay Fever .. Blackheads .. Falling Hair

Obesity .. Insomnia .. Weak Eyes
Headache ..Short Wind .. Gastritis
Thinness .. Flat Feet .. Heart Weakness
Rupture ..Constipation .. Poor Circulation
Lumbago ..Stomach Disorders .Skin Disorders
Neuritis .. Biliousness Despondency
Neuralgia .. Torpid Liver .. Round Shoulders
Flat Chest ..Indigestion ..Lung Troubles

. Deformity .. Nervousness .. Stoop Shoulders
(Describe .. Poor Memory .. Muscular

. Successful . Rheumatism Development
Marriage Manhood Restored ..Great Strength

Name

Ago Occupation

Street

Illy Stale

WE LL TRAIN YOU FREE
as Drafting Specialist

EARN $35 TO $100 A WEEK
After you have completed our Course in

Drafting (mechanical drawing), we will
give you free training in your choice of
one of our courses in a specialized branch
of drafting.

WHAT YOU GET FREE
We also furnish you free with complete draw-

ing and drafting equipment when you enroll for
our Course. Free consultation privileges at any
time, during your course or after you've taken
your position. We help you to get a position as
draftsman and send you free subscription to
Draftsman's Publication "The Compass."

FREE BOOK: Write to -day for free book,
"Your Future in Drafting," giving details of our
home study course in drafting and telling how
you can qualify for a position paying $35 to
$100 a week.

ROY C. CLAFLIN, President
COLUMBIA SCHOOL OF DRAFTING

Dept. 1924, 14th and T Streets, N. W.. Washington. D. C.
A LONG -LOOKED FOR
INVENTION HAS IM-
PROVED THE STRADI-
VARIUS
VIOLIN

The Viral
"Tone Pro -
doter" Installed in the vlo-
lin or piano will render the --'- -
tone free and clear as a bell, mellow, beautiful and brilliant
-more than tiny other existing in the world. Try it and eom
Pare. ft is 1.1,11111011111111.1 01111 1191.11 lirelsler. ramie. Helfetg.
Beni and other great No t hit. Write for booklet. If tint
satisfactory money refunded. We send instruments nil Dial.
J. & J. VIRZI BROS. 12!°7 Tt ""172:;174i=.. .

the greatest haste, the doctor donned a ra-
dium -proof suit, and giving another to Si-
las, he rushed back to the store -room to see
what was the matter.

He pushed open the metal door to the ra-
dium chamber, and a single glance told him
the whole story. The two charred bodies
were beyond any earthly help, so the doc-
tor turned his attention to the loose radium.
With Silas's help he had soon imprisoned it
in a new container, and then, by means of
a special vacuum suction apparatus, he re-
moved the radium emanations from the air.
and the machine had soon condensed them
jilt° metallic form again.

By the time this was effected, all that re-
mained of the two thieves was a small heap
of calcined bones!

The filftiradise
RafiRway

(( ontinued from page 842)

way that the gentleman was undesired add
he must therefore continue the ride, humili-
ated by his sudden estrangement.

The ride leads from there to another
structure of a similar nature, where the
same effect can take place, and thence down
to the exit. During the journey, the tracks
cross and recross themselves many times.
Elaborate safety devices as well as block
signals, are installed to notify the operator
that the progress is smooth and even. At
any time along the route he can stall the
cars by setting signals against them, and
applying the necessary brakes from his un-
observed operating station. The car com-
ing to a crossing first, automatically stops
any other car, until the first named car has
cleared the junction of the tracks and should
there be a series of cars, one in back of the
other awaiting their chance at such inter-
sections, they follow each other in regular
order without colliding. The switches in
the "paradise apple" domes are also oper-
ated by the master controlling device, and
any of the cars can be shunted to a side-
track retarded or removed from the run
entirely at any time.

A third track will probably he added to
this railway which will be known as the sin-
gle ride track. A couple traverse the en-
tire route of the railway on this track
without going through the introducing or-
deal. Individuals averse to making chalice
acquaintances, will find this last named jour-
ney very gratifying, inasmuch as they can
practically act as overseers or observers of
frivolities taking place elsewhere along the
route.

The apparatus shown in our diagram and
the photos which accompany it, are products
of German ingenuity, the electro mechanical
railway being co -invented by Baroness Olga
von Tautphoeus, and her husband. Egon
Freiherr von Tautphoeus. The American
version of it is being taken care of by Adal-
bert Daschner, long associate with the Taut-
phoeus' amusement plan. No pilot is re-
quired to operate the individual cars, the
occupants doing all the necessary work; they
have the assistance of only one master oper-
ator. Lamp signals notify him of the wishes
of any of the occupants on the two individ-
ual tracks. He but does their bidding.
pressing buttons to control the varying oper-
ations. Either occupant may actuate the
controlling buttons on his or her car re-
porting in this way to the master operator.
Of course collisions of the cars are pre-
vented automatically.

The public can view the various proceed-
ings from observation platforms, and even
comment upon the possibility of the rides
being continued side by side with the chosen
companion, or whether or not one or the
other of the riders is going to decide to
separate from his companion in the dis-
creetly concealed paradise apple rotundas.

Ford Runs 57 Miles on Gallon
of Gasoline

A new automatic Vaporizer and Decar-
bonizer, which in actual test has increased
the power and mileage of Fords from 25 to
50 per cent and at the same time removes
every particle of carbon from the cylinders
is the proud achievement of John A. Stran-
sky, 3041 South Main Street, Pukwana, South
Dakota. A remarkable feature of this simple
and inexpensive device is that its action is
governed entirely by the motor. It is slipped
between the carburetor and intake manifold
and can be installed by anyone in five min-
utes without drilling or tapping. With it
attached, Ford cars have made from 40 to 57
miles on one gallon of gasoline. Mr. Stransky
wants to place a few of these devices on cars
in this territory and has a very liberal offer
to make to anyone who is able to handle the
business which is sure to he created wherever
this marvelous little device is demonstrated.
If you want to try one entirely at his risk.
send him your name and address today.-
Adv.

Keystone Institute
"The Service School"

A fully equipped school with expert instructors.
organized to gate Intensive Instruction in

2 -Year Courses
Electrical Engineering
Mechanical Engineering

Amounting and Business Administration
16 weeks' course in Automotive Engineering

Day and Night ('lasses. Graduates are Sought by
large and small industrial establishments and are
filling important positions in all sections of the
MUTH ry. write for information on subject that
interests you, to Keystone institute. Address
"The Principal," 133 North 4th Street, Reading. Pa.

RADIO DEALERS
AND MANUFACTURERS
we hate them-ail Parts heeled for the radio

trade prompt ly deli vered.
Send us your requirements for prices.

SMITH ENGINEERING CO.
One Union Square New York City

am to Mount Birds
....w...w..,.

LearnLearn at home to mount birds. antol
male, Lame heads: tan furs, make rugs and

robes. Complete lessee.. Easily end quickie k

..4.s FREE Book. Tells all bout It

learned by men,ane. erg, women.r
axidarmyi

Nature lover strurlielToolrMo .Prd'ep.14
fascinating art. Save your trophies.ittir
profits. Success ruaranteed. 75.M10 -

'tl

uatee. Investigate. Write for Free ok.

re, ',V.. Ns.... %Vs.., 1.111211000101011011. ,..,,,,, v.. 1,tiortlzsesterns.School, faxictsrmy1251Elgoetlit., Omaha.,. Nseb

Make
Your Own Ftaclio
Receiving Set
Pamir the concerts, bales
ball scores, market re.
porta. latest news, etc.,
as sent out by lar.te

broadcasting station.. This NEW copyright book,
"EFFICIENT RADIO SETS, shows how to make
INEXPENSIVE sets for receiving wirelegli broad*
eating& Bent postpaid tot arm, address

J. C. Dorn, Dept. 117. 725 S. Dearborn St.. Chicago

STAMMER MORE., the fear of stammering. Re-education the
key. The widely famed Hatfield Method fully

has inspired thousands. Free copy todaY.

outlined In an accurate, dependdble. worth-
while book-"HOW TO STOP STAMMERING." It

THE HATFIELD INSTITUTE, 109 N. Dearborn, Monk It

"Cel a t 0,14:.:0211,L* Pcu
Our expert brat Tuna l counselors. employing latest Belem
ICe method which eliminates all guess oink, will show

you what occupation you are Is-st fitted for, and guide
You step by step until you succeed. Personal Service-
Success Guaranteed. Send for free information. Bureau
of Vocational Research, 296 Broadway. New York City.
Dept. 111 I.

nu, mflectson Some worth I; I" 5/ .wh Soroot. ouldnur

Pr ewpecisas. MR SINCLAIR. DEALER 110 INSEC1S,
DEPT. D. OCEAN PARE. CALIF.
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This Misery
the dull pain r.f chronic headache, the sharp
stab of neuralgia or the throb of quivering
nerves need have no terrors for you.
Science has developed a modern treatment,
Ben ulife Violet Ray, of high medicinal value.
This high frequency electricity penetrates - -

soothing and quieting disturbed nerves, puri-
fying the blood and stinmlating thecirculation.
In practically every case immediate relief after
the first treatment is followed by permanent,
gratifying re:allts,

can beVligf ii:Tu,r,,,T. 11

COI1j1111, any other treatment. Write
your name and address 1.11 the margin of this
page. mail to us and he will
tell you just how much Re-
nulifc Violet Ray hill help
you. We have a Free Trial
Plan-ask for it.

Renal& Electric Co.
119 N.wberry Bldg.

Detroit, Mich.
(In Canada: Pitt St. E

Windsor, Ont.)

"ELECTRO - CONDITE
STARTLES THE WORLD

Thousands of people are marveling at
the wonderful pertormance 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.

thud $.5.00 for device with 5 days'
trial money -back guarantee or ask for
circular.

Best grade Proof Hydrometers. $1.00
each prepaid.
Dept. X.. 200 West 72d St.. New York

PP

Condite-
CONVERTI.It -II-4 . 'MOH kF.S. Inc.

BIG VALUE for 10 Cis.
6 Songs, words and music; 25 Pic-
tures Pretty Girls ;40 Ways to Make
Money; 1 Joke Book; 1 Book on
Love:1 Magic Book; 1 Book Letter
Writing; 1 Dream Book andFor-
tune Teller; 1 Cook Book; 1 Base
Ball Book, gives rules for games; 1
Toy Maker Book; Language of
Flowers;1 Morse Telegraph Alpha-
bet; 12 Chemical Experiments;
Magic Age Table; Great North Pole
Game; 100 Conundrums; 8 Puzzles;

12 Games; 30 Verses for Autograph Albums. All
the above by mail for 10 eta. and 2 eta. postage.
soubsams CO., Desk 610 South Norwalk, Conn.

MAKE MONEY
AT HOME

YOU can earn from $1 to $2 an hour in your spare time writ-
inq cards. quickly and easily learned by our new

simple 'Instructograph method. No canvassing or solicit-
ing ; we teach you how, guarantee you steady work at home
no matter where you live. and pay you cash each week.

Full particulars and Booklet Free.
AMERICAN SHOW CARD SCHOOL

110 Ryrie Building Toronto, Can

Mr:( HAM( N l'IICKET SECRETARY ogrg.0Constructed of finest steel. lust push
the button and out comes the
article you require. Worth
$1.00. Postpaid.

25c
Get
one
To-
day

in

Pen,,
hull& ink

sharpener. 1,11
cleaner. mocha,. -

point. line e1111111/ISS 1,1111 2.1.1"k
attachm ent. font t u le.

Universal Co., Box 557, Stamford, Conn.

5 Master Keys
W'ork like nsagle In emergencies or prove
wnether your door or padlocks are burglar -
Proof. Open and test thousands of different
locks. 11,,,,mmend,..i by users In ton dif-
ferent nal loos. Stint wonderful and only
ke s of their kind. Send today. No, el

0..011

MASTER KEY CO., 8M Manhattan Block, MILWAUKEE, WIS.

atiild 11.012) Tr 0 Vir II%
Reifflectfin °Tele.

scope
By C. E. BARNS

(( oniinut'd from paiic 872)

In c, nt,trncting the mounting, three things
arc essential: rigidity, ease and smoothness
of the working parts, and balance. It may
he set up in any open space, or on a flat
house-top-anywhere commanding a com-
paratively unobstructed view of the heavens.
A dome or even a housing is not entirely es-
sential since b:4 fitting a tight, felt -lined
cap over the speculum (reached through a
door in the side of the telescope tube), and
enclosing the open end of the barrel with
a canvas hag. and tying a piece of tar-
paulin over the entire working, parts, it will
stand the year-round weather. A well -
silvered mirror is good for a year or more.
though it is a simple matter (and an al-
ways pleasant experiment 1 to take it out
of the barrel and resilver it if it shows de-
terioration; and the chemicals work even
better with months of standing ill a dark
place in rubber -stoppered laittles.

Choose then a spot that has at least a
free north -and -south view, setting solidly
in the ground a four-by-four post two feet
below and two feet above your platform.
Around this set a box made of twelve -inch
hoards. placed squarely to the points of
the compass. fill the spaces between post
and interior sides of the box with crushed
stone and concrete for solidity, placing
thereon a heavy hardwood platform. squared
and leveled.

The ordinary alt -azimuth mounting is
easiest of construction, but the equatorial
elves the greater satisfaction. Ordinary
inch and a half and two-inch iron piping
can be used to advantage so long as the
joints are machine -threaded for accuracy.
not hand -threaded. The bearings on both
polar and declination axes may be ordi-
nary tight -fitting steel collars, but any sec-
ond-hand automobile shop can supply ball -
bearing supports from discarded motor cars
for a dollar or two each. and these will give
your telescope perfect ease and smoothness
of motion in following a star or planet.
Right ascension and declination circles can
also be constructed of discarded belt -wheels.
painted black and marked off ill white, the
former with Hours and NI inutes. I to
XXIV. and the latter Degrees and Minutes.

° to 180°. running each way, the reading
depending upon which side of the pier your
telescope is swung. Old clock -hands affixed
to the iron tubing will do for indicators
When the declination axis is perfectly hori
zontal. the R. A. circle should he set at
hrs.. min., and secs. \Vhen the telescope
points directly to the North Star (Polaris )
the declination circle should he set at 90°.

A heavy wedge of wood supports your
telescope. and this should be sawed to an
angle equal to the latitude of the place, so
that when the polar axis is set upon it.
on looking through it. Polaris should he
accurately centered. Get y44tx north -and -
south line as accurately as possible. although
the determination of the true meridian is
a task which tries the souls of some of the
best astronomers. A fair approximatior
only is essential.

The metal telescope tube is probably one
of the things that had hest be left to the
trained metal -worker; and for a thorough
piece of work should not cost more than
seven or eieht dollars. Tt should he clever
inches in diameter throughout-an inch
larger than the mirror; and four inches
longer than your focal length-ninety-four
inches to end of sleeve in case you have
ground your ten -inch speculum at the ratio
nine to one. A door should he cut in the
lower end, properly placed and large enough
to pass the mirror in and out without ever

POSITION
AUTOMOBILE
ENGINEER

REPAIR MAN

CHAUFFEUR

SALARY

$125itu
$50 WEEK

$40 wax

Put Your Name
ON
THIS Pay -Roll

Men like you are wanted for big -pay posi-
tions in the fascinating field of automobile
engineering. We have
made it easy for you to
fit yourself for one of
these positions. You don't
have to go to school.
Ycu don't have to serve
an apprenticeship. Fif-
teen automobile engi-
neers and specialists
have compiled a spare
time reading course that
will equip you to be an
automobile expert with-
out taking any time from
yo..ir present work.

AUTO
BOOKS

6 Volumes Shipped Free

New ready for you -
an upto-the-minute six -
volume library on Auto-
mobile Engineering. cov-
ering the construction,
care and repair of pleas-
ure cars, motor trucks
and motorcycles. Brim-
ming over with advanced
information on Lighting
Systems. Garage Design
and Equipment, Welding
and other repair methods.
Contains everything that
a mechanic or an engi-
neer or motorcyclist or
the owner or prospective
owner of a motor car
ought to know. Written
in simple language that
anybody can understand.
Tastefully bound in
American Morocco, flex-
ible covers, gold stamp-
ed 2,00 pages and 2,100
illustrations, tables and
explanatory diagrams.
A ibrary that cost thou-
sands of dollars to com-
pile but that comes to
you free for 7 days' ex-
amination.

I Price
Reduced
Down goes the price
on these famous Auto
Books. We have
induced our printers
and binders to cut
the price they charge
us. We pass this sav-
ing on to our cus-
tomers.

Mail Coupon Now
For FREE Trial

Partial List
of Contents

More than 190 Blue-
prints of Wiring
Diagrams

Explosion Motors
Welding
Motor Construction

and Repair
Carburetors and

Settings
Valves. Cooling
Lubrication
Fly -Wheels
Clutch
Transmission
Final Drive
Steering Frames
Tires
Vulcanizing
Ignition
Starting and Light-

ing Systems
Shop Kinks
Commercial G
Design and Equip-

ment
Electric.
Storage Batteries
Cars and Repair
Motorcycles
Commercial Trucks
Glossary

Only 10c a Day
Not scent to pay in advance. First you eel the books

In sour own home or shop. Just mail coupon and pay
express charges when books arrive. You can read them
and study them for seven whole days before you decide
whether you want to keep them or not. If you like the
books send only 02 AO in seven days and $.3 a month until
the special introductory price of $21.80 has been paid.
(Regular price 015.1

Send No Money Now
Don't take our
word for it. See
the books
without cost.
There is so
much profit in
this offer for
you, that we
urge you to
waste not a
moment in
sending f o r
the books. Put
the coupon in
the mails to-
day. Send no
money-just
the coupon!

AmericanTechnical Society, Dept. A-25 I Chicago, Ill.

AMERICAN TECHNICAL SOCIETY
Dept. A-251. Chicago, III.

Please mend me the 6 -volume set, Automobile Engl.
netting for 7 days' examination. shipping charges collect.
If I decide to buy, I will send $2 80 within 7 days and the
balance at 03 a month until the $21.80 has been paid. Then
you send me a receipt showing that the $46.00 set of books
are mine and fully paid for. If I think I can get along
without the books after the seven days' trial, 1 will return
them at your expense.

Name

Address

Employed by
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"Smiling" Through
Hard work and a steadfast faith in the
future will fulfill the promise of pros-
perity -.o American industry in the year
to come just as surely as they defeated
the threat of calamity in the year that
has pusied.

Write for Catalog No. 22 L. E. and
the Supplement describing the new
Starrett Tools.

THE L. S. STARRET CO.
World's Greatest Toolmakers 3lanufacti.rers of Hacksaws Unexcelled

ATHOL, MASS. 4468

LEARN THE CODE AT HOME
"Just Listen 111, noinigrapl) will do the teaching" with the

OMNIGRAPH
frIE OMNIGRAPH Automatic Trans-
mitter will teach you both the Wimlese
and Morse Codes-right in your own
home-quickly, easily and inexpen-

-at
sively. Connected with Buzzer. Buzzer
and Phone or to Sounder, it will send
you unlimited messages. at any sped
f tom 5 to 50 words a minute.
THE OM N IG RAPH Is not an experiment. For
mole than 11 3 pars, It has been sold all flier
it r Burk! BNB a money back guarantee. The-
OM NIGRAPH is used by several Depts. of the

I'. S. Govt.-in fact. the Dept. of Commerce us,:. I, 0 MN IG RAPN to test all applicants applying for a Radio
license. The OMNIGRAPH has been successt!OR o -I by the leafing UnhersItles, Colleges and Radio Schools.

Send for FREE Catalog descritung three models, $14 to $30. DO IT TODAY.

The Omnigraph Mfg. Co., 22 Hudson St., New Yak City

If you mutt a limIit, Phone set and don't know the cod,. von are missing most of the fun

VERY TOOTHBRUSH FAILS BETWEEN TEE4T11.-
Tn.s new Ivory elev., called et4410,..t leans the '':'4.70')..

Ilrece only !At complete Laws a Isletone New 4
Breed, FATALNllec Sale Avenel lontreptcla

t.onths Retells lic In Gentane Pyralen Ivory ',Nth
with Leather PrxItet ease SI 00 Send Hamm or Nun

ol HI decay start, Alto prevents Had (#rii
, danger spaces BETWEEN TEETH whet<

foe a ...fle " now Carry et with you Nothing else
tan save your teeth Your teeth are never clean unht you

clean Between. FLOSSY DENTAL CO. (Dept =)Lvan..... P.

Sidle neleluntqllilIlleS Wattled

Wonderful, new device, guides your hand; corrects
your writing in few days. Big improvement in three
hours. No failures. Complete outline FREE.
Write C. J. Ozment. Dept a. St. Louis. Mo.
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touching its face; and the upper end should
be fitted with a revolving sleeve extending
eight inches or more over the main barrel.
This sleeve carries your finder, diagonal
and eyepiece, and can be fitted with rings
to run smoothly. In smaller reflectors the
entire barrel revolves in its bed; but with
a ten -inch the revolving sleeve is far bet-
ter, as the finder and ocular can be in-
stantly adjusted for seeing, in whatsoever
position the telescope stands. In the side
of the sleeve a hole is cut in which is fitted
a block to hold the ocular -tube which should
slide in and out easily to get a proper focus.
With a steel tape and the sun's image thrown
upon a piece of cardboard, determine as
accurately as possible the focal length of
your mirror, then cut down or lengthen your
telescope tube to correspond. Remember,
this focal length represents the distance
between mirror and eyepiece, not alone from
mirror to diagonal.

The diagonal, or Newtonian flat, as it is
called, is merely an oval piece of glass, sil-
vered on the face like the speculum, and
set at right angles in the focal plane oppo-
site the eyepiece. The diagonal may he cut
out of any piece of plate glass, free from
scratches, ground oval and large enough
to receive the reflection-say, one and one-
half by two and one-half inches. and sil-
vered in a small agateware dish as carefully
and polished as brilliantly as the speculum
itself. This may be clamped (not merely
cemented), to a block of wood cut accurately
to forty-five degrees and supported in the
focal plane opposite the eyepiece by a series
of wires running crosswise through the bar-
rel. I have found a right-angled prism of
optical glass preferable to the Newtonian
flat, particularly for celestial photography
as it reflects 100 per cent., but they are
usually made to order and cost twelve dol-
lars. All the large reflectors use plane mir-
rors for diagonals; and if the silvering and
polishing is well done, the loss of light by
reflection is negligible for visual work.

It is scarcely necessary to state that your
instrument will need counterweighting to
a point where all movable parts work
smoothly. I have found old stereotype
metal, to he purchased for five or six cents
a pound at almost any print -shop, the best
for counterweights as it can he melted and
poured into a small space, and is very com-
pact and heavy.

As for eyepieces, I have a complete hattery
of them; hut I must confess that an ocular
of my own construction. made of lenses that
once did service, I fancy, in some little old
tintype gallery, ground by a famous Eng-
lish lens -maker of long ago, is my favor-
ite for observational work. I think I paid
a dollar for six of these lenses in a second-
hand shop; and though the rest of my ocu-
lars cost from four to thirty-eight dollars
each. I get the best service out of these
castaways which give me from about sixty
to one hundred and ten diameters. You
never know when some battered and anti-
quated cell in a cobwebbed window contains
a mighty fine lens that is just what is
needed for an eyepiece; and even if the
amateur doe; secure his oculars from some
reputable dealer and pay the price, he will
nevertheless .ontinue treasure -hunting along
these lines.

And w. is true of eyepieces is also
true of finders; for one may often pick up
a small but powerful field -glass, giving a
clear wide Reid, in which he can insert
cross -wires, that may be mounted on his
reflector and serve his purpose as well as
one of the professional kind that costs
twenty to forty dollars. A finder is a great
help, and in some classes of work quite in-
dispensable.

Let me say in conclusion that one of the
best travelers I ever met was a man who
was never in a hurry to get to his journey's
end. but took all the pleasure and profit
out of the day's progress that he possibly
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Brand -

New:
From

Factory
To

You

BIG SAYING-FREE TRIAL
This beautiful machineistheonly brand-new( unused).
standard, full-size typewriter with a 4 -row. 42 -key, 84 -
character Universal keyboard that you can buy for less
than $100. It comes direct from factory to you at prac-
tically the wholesale price of other high-grade type-
writers-a remarkable saving. Use Anneal' on your
work at our expense, put it to the test for ten days; then
if it doesn't satisfy you in every way, return it to us
and we will refund even the express charges. You take
no risk. Could anything be fairer)

Easy Terms
While you are enjoying the use of the machine, small
monthly payments ( much less than 20c per day) make
it easy and convenient to own this full-size, brand-
new (unused). 4 -row, standard -keyboard typewriter.

Mechanical Marvel
Strength and simplicity are the outstanding qualities
of this machine. Every essential operating conveni-
ence is possessed by Annelr, including the 4 -row 42 -
key, 84 -character Universal standard keyboard. This
good Annell' is made so well and lasts so long that the
cost -if spread over the machine's lifetime-is less
per day than the price of a postage stamp. And re.
member, the Annell' is fully guaranteed.

Send Coupon Today
for complete information about the greatest of
all typewriter offers. Don't miss it. Act now.
ANNELL' TYPEWRITER CO.. Chicago

NOT AN ORDER - MAIL TODAY 9.
ANNELL' TYPEWRITER CO.

.:O5 No. 230 East Ohio Street, Chicago.
me free catalog and complete information

,trout your wonderful typewriter offer: this
me under no obligation.

ELECTRICITY
I \01-1F.AR (All It -1 \ I 11.111 \hi \ I'llS
\I4-1 t-Ilerthe. r1.111111...: III. wwla
in Fruiter holm. 111111111W ser,111. 110% Within the

1,14.1

1), pt. I, V. (1121.D 11<t IINICAL INSTITUTE
Jersey City. N. J.

could. In telescope -building you can learn
as much or as little about optics. chemistry
and mathematics as you personally can wish,
for the field is immense and the rewards of
success are very great. But if you make
up your mind to get out of every day's
progress its modicum of intellectual profit,
making haste slowly, you will double your
pleasure and be surer of ultimate triumph.
As one of scores of my correspondents
writes, "I bark your advice not to spend
five hundred of a thousand dollars for a
telescope, but to build one myself ; so I
took my coat off and went at it, and today
have an instrtunent that I am proud of,
besides a knowledge of practical astronomy
that I would never have acquired in any
other way."

.Q,abaaaceirse,eci 5pot-
night§ foie abagarel

least a partial, reflection of light, as is often.
done experimentally in the physics labora-
tory. For water, this critical angle is 48
degrees, 27 minutes. and 40 seconds, but
such great accuracy with powerful beams of
light would not be necessary, as at nu time
does the water develop a smooth jet. Con-
sequently the internal reflection in this
stream of water would not be regular, but
intermittent, the beams of light being ir-
regularly reflected from fine particles of
matter suspended in the water. The sunken
spotlights have an automatic cut-out device
in them, which will release the spotlight
sinking arrangement and expel the watcl
ballast if, when current to the lamps
turned on, the bulb fails to light, either be-
cause it has become broken or burnt out.

The chamber thus becomes a buoy, rising
to the surface, where by means of a cabled
tramway it may be grappled for, raised, re-
paired, and again sunk into its previous po-
sition. This cable tramway, large enough
to contain a few operators, would be out of
sight unless repairs were necessary, which
repairs could be conducted in the early
hours of the morning, when but few people
are viewing Niagara's splendors; spotlight
and shore searchlights assisting -.he electri-
cians ill this work. It is evident that a cer-
tain depth of detail will he obtained with
this lighting arrangement, winch cannot be
accomplished with flood lighting methods.

r
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High SchoolHANDICAPPED training.
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a successful business career, from
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When the Baby Laughs
yOU are being advertised to. When the sun

shines, when the flowers bloom, when
dinner sends out its inviting aroma-when any
one of a thousand things happen to attract your
attention, you are being advertised to.
The purpose of any advertisement is to attract
your attention and arouse your desire; to tell
you what is new and good; to guide you to
something you ought to have; to make you
happier and more comfortable; to save you
money and make life easier for you.

So, read advertisements. They will give you
the latest ideas and improvements. They will
help you to live better and dress better at less
cost.

You'll be surprised at the world of interest and
the wealth of new ideas that you'll find in read-
ing the advertisements in this publication.
Advertisements are daily records of progress.
They are the reports to you of manufacturers
who work for you, telling what has been ac-
complished for your benefit. Take advantage of
them.

Don't let an issue leave your hands without
reading the advertisements.

Free to Writers I
AWONDERFUL BOOK-read about ill

Tells how easily ...nodes and Plays are con-
eelved. written. perfected, sold. How many
who don't DREAM they can write, suddenly
find It out. How the Scenario Kings and the
Story Queens live and work, flow bright men
and women, without any special experience.
learn to their own atnazement that their sim-
plest Ideas nay furnishbrilliant plots for Plays
and Stories. How one's own Imagination may
provide an endless gold -mine of Ideas that
bring Happy Success and Handsome Cash
Royalties. How new writers get their names
into print. liow to tell if you ARE a writer.
How to develop your "story fancy," weave
clever wordpictures and unique, thrilling,

realistic plots. How your friends may be your worst indices. How
to avoid discouragement and the pitfalls of Failure. Haw Ca Win/
This surprising book is absoliarly free. Nu charge, No obliga-
tion. Your copy Is waiting for you. Write for it

NEW YORKPRESS. Dept.202,111.113URN, YORK

BOYS!BOYS! BOYS! BOYS
THROW

YOUR
VOICE

Into a trunk, under the bed or
anywhere. Lots of Fun fooling
the 'Teacher, Policeman Of

Friend.

THE VENTRILO,
a little instrument, fun in the mouth omit

of slob t, rated with shove for Bird Calls, etc. Anyone can time It.
NEVER FAILS. Also . 82 PAGE BOOK
whi..11 gives full Instructions on Ventriloquism. Forniula for
Secret Writing [Invisible Ink], IS Money hie/lug Secrets
and 10 BIG TRICKS ON MAGIC it for 100
ROY. NOV. CO., Dept. 728 So. Norwalk, Conn.
LARGEST and OLDEST Miiii (icier Ilimso In Von., ti,ot.

MONEY for You Add to your Salary-Make extra Pin Money. Start a
lucrative business of your own. Spend an hour each day

taking subscriptions for the Science & Invention. We'll pay you well and you'll enjoy the work.Write for full particulars. Circulation Dept., Science & Invention, 53 Park Place, N. Y. C.

iiiLvw to I.Y&e Your
Cameral

By DR. ERNEST BADE

I Con I f, pay,' $71)

camera itself is the finder and gives, at the
same time, an image of the object the size
of the plate. This can easily be focused.
But the separate view finders, while good
enough to bring large objects upon the plate,
cannot be used for focusing. This is only
possible upon the ground glass, and even
then it often becomes a necessity to use a
hand lens to get the details. For still finer
work the ground glass is entirely unsuited.
Then it becomes advisable to place a drop of
Canada balsam upon the center of the uneven
surface of the glass, and to place upon this a
thin, microscopic cover glass. This will make
the center as transparent as the original glass
and through this clear glass the object can
be focused most sharply with the aid of a
hand lens. Only with the aid of such "tricks"
is it possible to correctly focus microscopic
and microphotographic work.

When smaller objects, as for instance
flowers, are to be taken in their natural size
the bellows with which the smaller cameras
are provided are too short. But this can
easily be overcome by providing a tube of
wood or cardboard, one end of which carries
the lens while the other is attaclied to the
camera. The entire device must be light -
tight. This extension should not be shorter
than eight inches and must be painted a dull
black on the inside. The time of exposure
must be increased, as the light passing
through the lens to the plate decreases with
an increase of the length of the bellows and
extension.

If the photographic lens is screwed directly
to the camera, a metal tube must be procured
which can be firmly attached to the camera.
The other end of the tube then carries the
lens. Such a metal tube must be threaded
at both ends.

Since the camera should be immovable,
it is to be fastened to a stand or tripod. This
should not be weak. One made of metal
tubes is suitable for small cameras but not
for larger ones. Then, ton, it is often neces-
sary to photograph objects which may be
considerably higher or lower than the tripod,
or which must be taken at an angle. Here
the tripod alone can seldom be of service.
Therefore it is advisable to have an attach-
ment which will permit the camera to be
tilted either upward or downward, as re-
quired.

Such an attachment can easily be made.
It consists of two boards approximately the
size of the camera. The narrower ends are
hinged at one end. The upper board, which
is to carry the camera, is provided with a
winged bolt ; to the lower hoard a nut is
attached so that it can be fastened to the
tripod. Then the other upper end is pro-
vided with a winged nut and bolt, the lower
end carries a round headed screw ti which a
stiff wire is loosely fastened, the wire being
bent double. This runs upward to the winged
nut. By this means, after the lower board
is fastened to the tripod, the upper board
carrying the camera, can he raised or lowered
to any convenient angle and fastened firmly
in position by means of the winged nut, the
tripod being in normal position
idly on the ground.

BORON AS A STEEL ALLOY
Experimental work performed by the

United States Bureau of Mines indicates
that the use of boron as an alloy confers
marked hardness on steel. If the other
physical properties of the boron steels are
good enough to be applicable to commercial
use their remarkable plasticity at tempera-
tures below the melting points of ordinary
steels might make it possible to utilize this
characteristic.
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In this Department we publish such matter as is of interest to inventors and particularlyto 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 are published herefor the benefit of all readers. If the idea is thought to be of importance, we make it a rule not
to divulge all details, in order to protect the inventor as far as it is 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 addressare upon the letter and envelope as well. Many letters are returned to us because either thename of the inquirer or his address is incorrectly given.

Talking Pictures
(6761 Michael S. Arai is, New York City. asks:

"How does the Kellum talking picture machine
take care of breaks in the film? I have a film which
is absolutely unbreakable. is it worth anything?
Its cost is not much higher than regular Tn. DV le films."
He also raises several questions concerning synchro-
nization in the former pictures.

A. To a certain extent youare wrong in your ideas
concerning the Kelton' film synchronizing methods.
If they used t wii phonographs, one of the phonograph,
is equipped with an automatic trip. This start -
the other phonograph going. and the voices on both
records overlap. So perfectly is the voice on the
two records synchronized, that when both phono-
graphs are going, you would not know the difference
except by an increase in volume of sound. Therefore.
a damper is employed which cuts down the sound of
one phonograph, increasing gradually the sound of
the other, until eventually the second phonograph is
operating and the first one not at all. In case a
large break occurs in the film, blank film is inserted
If a duplicate repairing film cannot be obtained.
These blank spaces are distributed over a space of
several feet, bringing the ultimate length of the film
back to what it should be. The only effect
insertion has is a slight flickering, normally not found
in the film, but evident when numbers of these blank
spaces have been inserted.

If as you state, your film is absolutely non -break-
able. you may have a valuable product as there is
much annoyance caused by breaking films, and their
fragility brings about deterioration.

Auto Lock
(677) Roy Cusick, Coatesville, Pa., requests our
opinion on au auto lock placed in the gas line or
somewhere along she intake pipe.

A. Referring to your luck for automobiles, we
would advise that locks inserted into the gasoline
supply leads. either between the carburetor itself.
or in the intake manifold are not new, most of
these ideas being covered by patents., Merely em-
ploying a combination lock in place of the key
luck, does not give you a very satisfactory claim
for a iiatent, particularly in view of the fact that
your combination lock possesses no radically new
features, nor does it depart from such locks now
found upon the market. The disadvantage of the
lock you have designed is in the fact that the
engine hood must be lifted every time you wish to
lock the engine. We do not advise applying for apatent on this suggestion. They can also be
"jumped" easily by cutting the pipe on each side
of the lock and connecting the two pipes with a
piece of rubber tubing.

Our Endeavor
(678) H. L. Clary, Milwaukee. Wis., asks whether
the advice we give is personal and for his own
benefit.

A. The service which we give is absolutely per.
sonal; we making it a rule not to divulge the in'
ventor's idea whether good or bad. Unpaid letters

e answered in this column. but when a fee is
enclosed to cover charges of mailing, etc.. the
answer is not published on this page unless de-
sired. You can feel free to communicate with
us regarding your devices, and we can assure you
of an unbiased opinion, absolutely personal. if you
so desire, intended fur your own interests.

You must be prepared, however, to receive in-
formation which will not always be to your liking,
but our experience in handling thousands of cases,
enables us to judge more readily than the inventor
himself, the value of a device, and the chances it
stands in being placed before the public. There.
fore, if your device possesses no merit, we do not
"beat about a bush' in giving you our opinion.
We do not lay any claims to infallibility, however,
and if you believe that in your own opinion you
can make a success of the device and are willing
to take a ten to one gambler's chance with odds
against you. we are glad to make suggestions.
Remember it is our opinion which you request,

and we give it, not caring whether John Doe is in
favor of it or not. We are always ready to correct
mistakes, however, but our statements are care-
fully weighed and considered before given.

Direction Indicator
(679) G. W. Carpenter. Horton, Kan., submits asketch of an automobile direction indicator, inthe form of an illuminated arrow. The directionto which it points indicates the course the ma-
chine is to take. It is controlled by the steering
wheel.

A. We do not think very highly of your idea
of an electric indicator, to show the direction the
automobile is to take. As a matter of fact, we
would not advise a patent on any direction indi
cator for automobile use, for unless you can place
the devices on the market yourself, financing all
the work, you stand no reasonable chance of sell
ing anything but an exceptionally clever invei,
tion. - -

Level and Inclinometer
(680) R. J. Ccoper, Watertown, N. Y., enters a
sketch of a water level having a square hole hold-
ing the water or spirits, the object being to read
the inclination of the surface in degrees.

A. Your water level made in a square tube
has practically no value, because of the fact that
the globule of air in the top of the level will
always tend to displace itself, as the sides of the
containing vessel are entirely too large. Remem
ber also, that tie globule of air always becomes
a spheroid or oval. Consequently, very accurate
readings are thus unobtainable with your device.
By changing the shape of the tube or making thetube of the level larger, its efficiency is destroyed
immediately. A weight hung from a sector, whichsector is equipped with a level, makes a muchmore accurate evel or inclinometer than yourwater device. If your intended purpose wasto build an inclinometer, then we would state thatthe device will be far from accurate, because of
the capillary action of the liquid, and the peculiar
concavity of its surface in these tubes. We do notbelieve that such a device if patented, and placed
upon the market, would meet with even slightfavor.

Protecting an Idea
(681) II. E. Berry, Providence, R. I., asks how
Ile can protect his idea while prosecuting a patentand having the model built.

U.S.
;

PATENTS

l'UNIO FOR
I-" =THIS F
Don't Lose Your Rights

Before disclosing your invention to any-
,ne send for blank form "Evidence of
'onception" to be signed and witnessed.
A. sample form together with printed in-
-t ructions will show you just how to work
ip your evidence and establish your rights
,efore filing application for patent. As
segistered patent attorneys we represent
tundreds of inventors all over the U. S.
and Canada in the advancement of inven-
t ions. Our schedule of fees will be found
easonable. The form "Evidence of Con-

, eptiun" sample. instructions relating to
-litaining of patent and schedule of fees
-ent upon request. Ask for them. ---a post
ard 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-
perienced, efficient service for
his prompt, legal protection and
the development of his proposi-
tion.

Send sketch, or model and descrip-
tion, for advice as to cost, search
through prior United States patents.
etc. Preliminary advice gladly fur-
nished without charge.

My experience and familiarity with
various arts frequently enable me to
accurately advise clients as to prob-
able patentability before they go to
any expense.

Booklet of valuable informationand form for properly disclosing
your idea, free on request. Write
today.
RICHARD B. OWEN, Patent Lawyer
:64 Owen Building, Washington, D. C.
:276-8 Woolworth Bldg., New York City

PATENTS cOPpy=
Before disclosing an invention, the inventor should writefor our blank form, "RECORD OF INVENTION." This should be

signed and witnessed and if returned to us together with model orsketch and description of the invention we will give our opinion asto its patentable nature. Electrical cases a specialty.
Our illustrated Guide Book, "HOW TO OBTAIN A PATENT,"sent Free on request. Highest References Prompt Attention Reasonable Terms

FREE COUPON 111.11111111111111111111111111111111111,0

VICTOR J. EVANS & CO., Patent Attorneys
Chicago Offices: Pittsburgh Offices: Philadelphia Offices: San Francisco Offices:1114 Tacoma Bldg. 514 Empire Bldg. 714-715 Liberty Bldg. Hobart Bldg.New York Offices: 1001 Woolworth Bldg.

MAIN OFFICES: 779 NINTH, WASHINGTON, D. C.
Name

Address
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LEARN
COMMERCIAL
Electrical Engineering

in One Year
To fill the ever Increasing demand for electrically Dallied
liminess ince. etmsult Mg and eMelenev engineers, men
who can handle commential engineering problems, ne
offer a thorough, condensed, anti very practical course
to high school graduates.
We teach by practical work and scientific methods ander
practical work Mg cendit Ions. Specialists for 17 years in
training young men for

Electrical
Engineering

with B. S. Degree
in 3 years

Electrotechnics 1 to 2 years. Electrical and Ntechunical
Drafting 9 Months. Automotive Electricity 3 months.
Armature Winding and 5lotor Generator Repair 3 months.
Piaetlea I Electricity 6 months.
A place for every student I'm:arab .- or education.
Up-to-date laboratories. faculty t tndlylilua I lo-
etnlrtbnt. S1111101111.1. Art 1,111,-1 I: 111,.' Si1.1-
tlus W110. IVinter tc 

SCHOOL of ENGINEERINGof_ Milwaukee
Founded 1905

School of Engineering of Milwaukee.
linpt. S. I. 31.

415 Marshall Street. Milwaukee. Wis.
Without obligating me lit airs has. Please mail free

illustrated book and further partimilats VII the course I

have marked with an X.
...Commercial Electrical Engineering
...Electrical Engineering
...Drafting
...Electrotechnies
...Automotive Electricity
...Practical Electricity
...a mo. Armature Winding Course
...3 mo. Light and Motor Viring Course
...6 mu. Complete Comae

Name

Address

City state

Age F.ducation.

Di.T.Otonor Sloane
Will TeadaYou

CHEMISTherour
pivnilome

itIrkircrr
Edwational DirectOr
elunntral Institute of

eao York, fmer y
Treasurer (meetsr$
Chemical Soc,ra und

Practical Connnarn
via! cneet,.i an seen GI
a noted Inatructor.

IGood chemists command high
srlaries. Industrial Prins of al!
hinds pay tempting salaries to go_
1 he right nice. Salaries of $10,004
a year are not unusual for chem-
ists of exceptional abilities. The
work 'of the chemist is extremely
interesting. If you are fond of
experimenting, take up chemistry.
If you want to earn more money,
the way is open through our
Course In Chemistry.
Yon Can Learn at Home
Dr. Sloane will teach you Chem-
istry at home in a practical, in-
tensely interesting way. Our
Course Is remarkably simple. No
special education required-if gou

can read and write plain English you can thorough',
Undustaltd and master every lesson.

Easy Monthly Payments
Th prim of our coons Ils very low and thy, tuition Includes ma,.
thing. oven tho eboadstry outfit -Mere are no comae to buy with
our course. You can pay In small monthly amounts. you go along.
(Jur plan places  chemical education within the reach of everyone,

Experimental Eqeipment Ghee to Every Student
One opeal feature of our rousse Is that we give to evet7 atudent,
without additional charge. the chetalcal equipment he will need for
hls studies. including forty-two pieces of laboratory apparels. and
eighteen different chemicals and reagents. The fitted. h'utt1
wooden box mines a carrying rue for the equipment sad MS
laboratory accessory for performing experiments.

SPECIAL 30 -DAY OFFER
In addition we are 'making a medal offer for  short time enln
You owe it to yourself to find out about It. ?dwil the Coupon to -day
for free book. 'Opportunities for Chemists. and full details of our
special offer. Act immediately before this offer is withdrawn.

CUT HERE
Chemical Institute of New York. Inc.
(Home Ext. Division IA), 140-1). Liberty St., N. Y. City

Without oidleatIon or eiwl. ,11.1111 raw your free book.
"Opportunity for Chemists." 111111 full pat I leo !ars about
the Experimental ,I-umpteen( given to 1,110 14111.1111. your
Plait of payment Mid sort WI 11t1 r.

NUM.

Address

Cily woo. 1

.1. There is absolutely no need of proteefin(7
yourself before having a model made, provided
that you secure the services of a reliable model
maker. If you desire some protection, however.
we would suggest that you have your drawings
and descriptions sworn to by a notary public.
Have another set (similarly sworn) placed in a
large legal sized envelope, sealed anti mailed to
yourself. Large seals should he placed around the
edges and corners, and wherever the envelope
could be opened. This should under no circum-
stances be opened. except in court during litiga-
tions. Make sure that the letter has a clear,
legible postmark, and cancellation stamp. You
can further protect yourself by having parts of the
model made by two or more different model mak-
ers. and as the parts come in. assemble them your.
self.

Winners ofr Loud-
IraliRer, Contest?,

bleb'
"11 1, 11.11, 1

described below, utilizes the sound box and
the horn of a "hill and dale" type phono-
graph.

The field coils with cores of this loud -
talker are two electro-magnets removed
from an old telegraph sounder and mounted
upon a base as shown. The upper end of
each core is drilled and tapped to a depth
of about I,12 of an inch and a short strip of
soft iron is bolted to each. Each strip
should be about 3/16 of an inch thick, and
as wide as the pole pieces of the magnets.
They should be of such length that their
ends will be 3/16 of an inch apart, as
shown in the accompanying diagram.

On each side of the electro-magnets, drill
a hole in the base, through which long ma-
chine screws are inserted. A nut should
be runt down on each one to clamp it to the
base. Next obtain a strip of thin, first
quality mica, about 3i of an inch wide. and
slightly longer than the distance between the
two machine screws. Drill holes in each
end of this strip, so that it may he placed
upon the two In the center of the
strip, directly over the center of the space
between the two pole pieces, drill another
hole. A circular diaphragm place.' in the
same way could also be used.

We will now proceed to the winding of
the movable roil. Make a form or tem-
plate of two wooden blocks as shown in
Fig. 3, with a core I/4 of an inch in diameter.
The two side plates of the template should
be carefully placed, so that their inner sur-
faces will be perfectly parallel and 1,fi of an
inch apart. They should also be arranged
so as to be readily removable, after the coil
is wound. On this template just constructed,
wind about 500 feet of No. 44 enameled
wire.

After the required number of feet are
wound on the coil, one side of the form
should be carefully removed, and thin shel-
lac applied to the exposed side of the coil.
After this dries, remove the core and the
other side of the form, and carefully shel-
lac the other side of the coil. After the
shellac dries, wind very carefully several
turns of fine sewing silk around the coil,
takihg care to preserve its shape and thick-
ness.

Now obtain a split copper rivet, and in-
sert it in the center hole in the mica strip.
Fasten this firmly in place with shellac
Place the moving coil between the two he
of the rivet. and squeeze them lightly th.

gether, taking care not to damage the cut,!
in SO doing.

Now assemble the component parts as
shown in Fig. I. and over the entire appa-
ratus place a hoox, in the top of which is a
large hole to admit the needle on the pho-
nograph reproducer.

The instrument is connected without the
use of a step-down transformer, as sh.wn
in Fig. 5, and is placed upon the top of tits.
phonograph, as shown in Fig. 2. The result
wi:1 be, if properly constructed, a koutl-
talker whose operation will be equal to the
hest on the market.

((ontinued on Page 920)

CAN YOU
think of a simple, practical idea

that will fill one of the many re.
quests we have on file for new inven-
tions? It may mean a fortune for you.

Thousands of things are needed R Rata
Now. YOUR brains can help. Send to-
day for our great new boo k-"Inven-
tions and Trade Marks, Their
Protection and Exploitation"
and learn more about making
money from ideas than you ever
knew before. It tells many

things that are wanted,
ton. A petal win de-

li is iris

We ItelD out clients.
Without charge, to get
the dollurn out of their
Wane - having vacuities
toile °there possess.

Advice free.
Don t delay-gentile

book at once.

AMERICAN

INDUSTRIES, INC.

225 Patent Dept.,
WASHINGTON. a. C.

PATENTS

ADVERTISED

For SALE FREE

In INVENTION And

MANUFACTURING

SUPPLEMENT.

Purnisbed for me
man with an idea
Send for tree sample
copy. One yearesub-
acription talle

Protect your rights.
Before disclosing invention write

for booklet and blank form EVI-
DENCE OF CONCEPTION to be

signed, witnessed and returned with
rough sketch or model of your idea, upon

receipt of which I will promptly give opinion
of patentable nature and instructions. NO
CHARGE for preliminary advice. Highest
reference. Prompt, personal attention.

CLARENCE O'BRIEN
Registered Patent Lawyer

900 Southern Building Washington, D. C.

ATENTS
If you have an invention and desire to secure I
patent. send for our Free Guide Book, HOW TO
GET YOUR PATENT. Tells our Terms. Methode.

pito. Said model or sketch and description for our opialoa
of Its Patentable nature

RANDOLPH & CO.
Dept. 172 Washington, D. C.

MR. INVENTOR
WE tart tick clot/ I build that
ht0131.3. for yott. OS-with our staff of c\ pert
engineers. and thoroughly equipped experimental ntactrne
shoos, we can devt lop any invention Into a commercial
proposition. whether mechanical. electrical or automotive

sad perfect it. and 91 Alm IT WORK.
Illicsigninc building and testing raaoline moors  myecialty. Fsperti

from
autoinslic labor saving machine'. mesa drawings made

from slostrhes or verification', All business confidential and sbeini
lute ',cr.. iir enaranti ed.

F:I.K MFG. CO.. hue.
1l120 Broad rvuy New York

C . PA K EINR

1%0,11 11Illte..
PATENT LAWYER

M.I.,11 ifldq. , A'Ashington. D C.

Patents, Trade Marks, Copyrights, Patent Litigation
I11111.111., 1i.1 Ito t coo.. -Protecting. Exploiting

and Selling Inventions." send upon 1991,4-

ATENTS anoTRADE-MARKS
As one of the oldest patent firms in America. and

representing a clientage extending to all parts of
the country, we afford inventors and Manu facturers.
at lowest consistent charges. a service noted

for effideney and roalts.evidenced by many well
known Patents and Trade Marks of cxUaordirary valet

laceyaLacty 644 FSI..Washington.D.C.

ESTABLISHED 1869
Our book Patent SenseFree
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INVENTORS, ATTENTION!

THE PATENT OFFICE
is 70,0o0 ca,es hehind and matters
getting worse.
The patent office has made over 8I/2
million dollars for the government
and there is no valid excuse why in-
ventions which mean so much to

NATIONAL PROSPERITY
and mark the forward progressive
spirit in our economic and industrial
life SHOULD NOT BE KEPT UP
TO THE HOUR.

THE WORLD OF INVENTION
a Live Progressive Magazine devoted
to the interests of the inventor and the
official organ of the

NATIONAL INSTITUTE OF INVENTORS
a co-operative society of over 3.500
inventors is offering $200 in prizes for
suggestions relative to relief from the
patent office conditions so detrimental
to the inventors' interest.

Write for full particulars

WORLD OF INVENTION
8 E. 14th Street, New York City, N. Y.

PATENTS TRADEMARKS
'I dirty -live year,' experience. Send mode!
,1:.1.11 fur opinion as to patentability. Free
or "Inventors Guide." Highest references
and personal attention assure best results.

FR A NK LIN H. HOUGH
520 Washington Loan &Trust Bldg., Washington, D.C.
- _PATENTS

Band Books on Patents. Trade Marks. etc.. sent free. Our
77 yearn of experience. efficient sei vire, and fair dealing as
sure fullest value and protection to the applicant. The
Scientific American should be read by all inventors.

MUNN Si CO., 111 Woohvorth Building, New York
Tower NIA, Chicago, III. Gil Hance Bldg., Cleveland. 0

nenilfle American Bldg.. Wesiongton, D. C.
Ilona, t bldg., 55.7 ket St., Can F1.11C14011, Cal.

PATENTS
BOOKLET FREE HIGHEST REFERENCES
PROMPTNESS ASSURED BEST RESULTS

for isioninato,i.
Wel rel.., at. lo 1,11,0.110 I

WATSON E. COLEMAN, Patent Lawyer
1/. C.

PATENTS
Scud for free book. Contains valuable information
for inventors. Send sketch of your invention for
Free ()pinion of its patenta'ole nature. Prompt

ire. I Ili -city ,,11 expel -1r Orel

TALBERT & TALBERT
441 Talbert Bldg. Washington, D. C.

PATENTS SECURED
P1,111,1 II old glallgemtex dela% S. I,.I for iior

of lot en! Ion" firm and Free Book telling IlloW to
()Halo n potent. Stool Sketch or model for esatoltillt
I'rellul,ars Wit lee it float ellUege. Bigkett BereeetleeS.

ToO.tY. J. L. JACKSON & CO., 301 Ouray Bldg..
Washington, D. C.

A Job For Uf With Good Paye avid Treatment
Animal Vacation and Sick Leine under -Uncle Saul."
Is open to you If liouvvii the ages of 17 Slid 111. Oar free book
-13-11" trill tell soli about It. Write today. CHICAGO CIVIL
SERVICE COLLEGE, 807 K Building, Chimes

Ants w CTS to
"aazJlies

(Car/6,1mq from page 867)

AROUND THE WORLD IN TWENTY-FOUR
HOURS

To individuals in a balloon the earth doe,
not seem to turn at all. Unless the balloon
is borne by air currents it remains suspended
.Wove the same spot indefinitely. This is
hecause the atmosphere rotates with the
earth, and at the same rate.

If the atmosphere did not sht:re in the
general rotation of the earth anti all ob-
jects on it, our lives would not be safe for
a moment. A tremendous gale, which near
the equator would have a velocity of about
a thousand miles an hour, would sweep west-
ward around the world, overturning houses,
uprooting trees, and bearing people as well
as all loose objects with it in its course.
Even if there were no atmosphere to pro-
duce the gale our experiences would indeed
be extraordinary if our bodies had no ten-
dency to rotate with the earth every twenty-
four hours. During the short interval in-
volved in jumping upward five or six feet
the earth wou'd rotate far enough to land
a person half a mile or so from the spot
from which he leaped.

Because of its grtater mass the lead ball
would be retarded less by the force of fric-
tion than the lighter iron ball. Consequently
the lead ball, would fall a little faster than
any lighter object presenting the same sur-
face to the air.
STARS THAT APPEAR TO MOVE EASTWARD

Owing to the rotation of the earth on its
axis most stars appear to rise in the east.
move westward in the sky, and set in the
west. At the poles, however, the stars
would appear to move in concentric circles
about a point directly overhead. Even in
temperate latitudes some stars :lever rise
or set but move in circles counter -clockwise
around the pole star. Thus to people in
the latitude or New York the stars of the
dipper never rise or set but appear to move
westward above the North Star and east-
ward below it.

CROSS-EXAMINING A WITNESS

At midnight the sun is on the taller side
of the earth front us. If the moon at that
time were high in the sky and the me-
ridian, it is obvious that the phase of the
moon would be full instead of quarter- a,
described by the witness. A quarter moon
at midnight would be near the horizon.
Either the witness was mistaken in regard
to his observations or else he was tun
abroad on the night about which he is testi-
fying. We are inclined to think that if
anything was full on this particular night
it was not the moon.

PARLOR MAGIC

If one remembers that the pressure of a
gas against any surface is produced by in-
numerable blows of tiny air particles that in
their random maims happen to strike the
surface, the explanation of the results of
this experiment will nut seem perplexing.
Thus in the accompanying diagram the pres-
sure of the air against the piece of paper
while represented by arrows at A is really
maintained by millions of tiny particle,
striking the surface per second. By their
impacts they maintain a pressure of about
14.7 lbs. per square inch against the surface
of the piece of paper. Ordinarily there are
an equal number of particles striking the
surface from the other side and so there is
equal pressure on both inner and outer stir -
faces of the piece of paper. Now as soon
as one begins to blow through the spool one
would naturally think that the pressure
against the piece of paper would be more

Great Inventors
Now Teach You

How to Invent
Edison Says Invention is
a Science and should be
taught as a Profession

Thousands of inventions are fleeciest today. Just
i.ne little idea can bring you fortune and fame.
The world is waiting for new inventions in
engineering, chemistry, household articles, radio,

and other fields - and
will pay big money for
even the simplest idea.
Little things like the
tin bottle cap, the
crimped hair -pin, the
rubber on the end of
a pencil brought their
inventors hundreds of
thousands of dollars.
Couldn't you m a k 
some equally simple
invention? Haven't
you ideas that could be
turned into money?
Inventing isn't a mat-
ter of blind luck - itisn't a question of
guesswork. Invention
is based on c er ta in

principles, just as any other profession. It fol-
lows a definite course of procedure step by step
from the origination of the first idea to its final
development on a commercial scale.

Learn at Home
in Spare Time

Hitherto, every inventor had to work out these
principles of invention for himself. For every
successful inventor knows and uses these princi-
ples. He knows WHAT TO INVENT and HOW
TO INVENT. But now you can learn in a few
months what it took great inventors years of
discouragement and terrific struggle to acquire.
Fifteen famous inventors have now revealed, for
the first time, the secrets of invention. They
explain how to originate ideas, how to develop
and perfect your ideas, how to patent your in-
ventions, and how to sell them to your best
advantage. In short, they make it amazingly easy
for you to become an inventor, simply by learn-
ing the whole wonderful science of invention,
step by step, from beginning to end. It requires
just fascinating moments of your spare time
at home.

First Course of Its Kind
'this is the first course in practical Invention
that has ever been devised. Now you can take
Edison's advice and actually learn HOW TO IN-
VENT-how to make Invention a profession! In
simple, easy -to -understand language, you are told
how successful inventors work : you learn how to
use the secrets of invention that convert a simple
IittIi. idea int° money.

FREENew Book on
Inventive Science

A wimilerful new book has just come from the
press that tells all about the Science of Invention:
that :bows how great inventors work, how little
ideas have made fortunes ; how you, too, can easily
learn the secrets of successful invention. This
fascinating Book will be sent free to all those
who are genuinely interested. Send for this Book
today. as only a limited number are available for
free distribution. Write your name and address
on the coupon below, or send a post card NOW!
There is no root or oblitentinn.

BUREAU OF INVENTIVE SCIENCE
Deft. 71, Wisner Duilding, Rochester. N. Y.

Boreal. of Inventive Science, Dept. 71.
Wisner Building, Rochester. N. Y.
Please send me your free book, "The Science of Invention."

Name

Adams.,

City

State
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nother
$50 Raise!"

"Why, that's the third increase I've had
in a year! It shows what special training
will do for a man."

Every mail brings letters from some of the
two million students of the International
Correspondence Schools, telling of advance-
ments won through spare time study.

How much longer are you going to wait
before taking the step that is bound to bring

- you more money? Isn't it better to start
now than to wait for years and then realize
what the delay has cost you?

One hour after supper each night spent with the
I. C. S. in your own home will prepare you for the
position you want.

Without cost, without obligation, mark and mail
this coupon. Do it right nowt

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6184.C, Scranton. Penna.

Without cost or obligation on my part. please tell ma
how I can qualify for the position or in the subject botaro
which 1 have marked an N:

BUSINESS TRAINING DEPARTMENT
oftuslness Management 0 Salesmanship
0 Industrial Management 0 Advertising
I J Personnel Organization ID Better Letters
LITiallic Management 0 Foreign Trade
[3 Business Law 0 Stenography and Typing
[3 Banking and Banking Law 0 Business English
OAccoutitaticy I Including C.P.A.) 0 Civil Service
ri Nicholson Cost Amounting 0 Beltway Mall Clerk
Li Bookkeeping 0 Common School Subjects
['Private Secretary 0 High School subjects
DISUBIneSS Splin1911 0 French 011lustrating

TECHNICAL AND INDUSTRIAL DEPARTMENT
0 Electrical Engineering 0 Architect
0 Electric Lighting 0 Blue Print Reading
0 Mechanical Engineer 0 Contractor and Ituilder
0 Mechanical Draftsman 0 Architectural DraftStualt
0 Machine Shop Practice Orono -et.. Builder
0 Railroad Positions 0 Structural Engineer
oilas Engine Operating Orhemistry 0 Pharmacy
]Civil Engineer 0 Automobile Work
A Surveying and Mapping pi Airplane Engines
JMetallurg, DI Agriculture and Poultry
0 Steam Engineering pasta. u Slat liewatics

Name
6-26.02

Street Address

City State

Occupation
Permits residing in Canada should send this coupon to the
bait notional Correspondence Schools Canadian. Limited.

Itontreal. Canada.

zi%

KEEP
A DAY AHEAD

of Om headlines Of t.nuor-
too 's DessnupetA!

Don't he satisfied with the
regular broadcasted programs!
Oct the most out of radio!
Hundreds of radio enthusi-
asts are doing It!

Equip your vacuum tube set with a

FINCH RADIO RELAY
111111 you 11111 111111,1,-;11. .L.., " lie and at the
salute thine hose a 1,elloahent ieeonl of all the
important and Interesting news evenly of the
aorta. whethet or not you k the coda.

Send Today for Booklet SI01

FINCH RADIO M'FG.CO.
.303 I IFIB AVE.N 'V CITY.

eirrielb
1/)

than 14.7 lbs. per square inch and so the
paper should fly off at once. But what
really happens is this : As the air particles
escape from under the edge of the paper
they move parallel to the surface of the
piece of paper. Consequently fewer of the
articles strike the paper perpendicularly, and
less than normal atmospheric pressure re-
sults. The atmospheric pressure against the
outer surface of the paper now exceeds the
air pressure against the inner surface and
so the paper is maintained in position.

MORE PARLOR MAGIC

The explanation of the results of this ex-
periment are similar to the one given above.
Blowing through the space between the
books results in a reduction of pressure on
the under surface. Air pressure on the
upper surface then pushes the paper down-
ward between the books.

Remarkablie
TQ.DII''II1tii31d® P11 -Antos

Sc,2

At this point the path was 50 yards wide.
Continuing in a southerly direction, the wind
next struck at St. Edward's College, where
the dormitory, gymnasium, and power pant
were destroyed. Men working at Penn
Field who were watching the approach of
the storm said. "It looked like a funnel -
shaped mass of cloud and dust. churning
and whirling and carrying things high into
the air and then scattering them in all
directions." At the center of this whirling
mass was a small black core about as big
around as a man's body (viewed from Penn
Field about one-half mile distant), moving
along in a zig-zag path, swinging very much
like the trunk of an elephant. As this black
core moved forward everything seemed to
rush in to meet it. Large trees were torn
up. by their roots and drawn in, tops first;
buildings of all sizes just seemed to go to
pieces, and the materials, especially the
roofs, sailed in toward this central core,
where they were torn to pieces and carried
high into the air. Some of this material
was thrown out at a height of 100 feet or
more, while some of it disappeared entirely.

While the eastern tornado was by far the
larger and more destructive. it was not seen
by nearly so many people as was the western
one. It was this spectacular western funnel
which practically everyone was watching
while the eastern funnel formed and cut its
destructive path through the southwestern
portion of the county. The wind from this
cloud was first felt in contact with the
ground at a point about six miles northwest
of this town, where some farm buildings
were damaged. Its next important destruc-
tion was about three miles farther south, at
the State School for the Negro Deaf. Dumb
and Blind. At this institution the industrial
building. the laundry building, and a dor-
mitory were destroyed. Moving in a south-
western direction and along a line practically
parallel to the path of the eastern cloud. it
next struck at Deep Eddy on the river's
hank. At this point considerable property
damage was done and two persons injured.
Lifting a large volume of spray high into
the air as it went. the whirl crossed the
river, cut a path about 25 yards wide through
the timbeml hills, and eventually di,appeared
to the southwest. The path of this funnel
while in contact with the ground was about
three miles to the west of, and practically
parallel to. the eastern funnel.

HYDRO -ELECTRIC POWER
Power developed by the Black and

Beaver Rivers in the northern part of New
York State will soon make hydro -electric
horse power available for light and pouer
in central and northern New York lo-
calities.

I tit .Huth./,! in 1?itilivi ire., _

NATIONAL AIRPHONE

GOLD GRAIN DETECTOR
Guaranteed Fool -proof

Brings Joy to Every Crystal User
An Absolute Necessity
For All Crystal Sets

PRICE
$2.00

Actual Size
it h Brackets

,nd screws for
panel mounting.
I i s Detector
is not a fixed
detector but a
revolving o n e.
Instead of a cat -
whisker, several
hundred grains
of pure gold are
used for contact.
Is always ready
and Stays - Put,
Most sensitivepoint of the
detector is found
by revolving the
cart ridge slightly
while tapping.

L.

For Puncl Mounting
(Patents Pending)

After you have fussed with cat -whiskers,
springs, balls and adjusting handles, and
after you have become almost a nervous
wreck hunting for the "elusive spot."
you will welcome is ith Open arms our

1005, FOOL -PROOF
"GOLD -GRAIN" DETECTOR
Awarded certificates of Merit by
tines ..f New York Eve. Mail and Newirk '

National Airphone Outfit $12.50

NATioNAL

MPHOlik
coRpopknoN,

16-22 HUDSON STREET
NEW YORK

Dealers-Write for Prices

Your Choice
$2000 MUSICAL

INSTRUMENTS

REE
We have a wonderful new system of teaching note music
by mail and to the first pupils in each locality we will give
free a 3:I).00tiuperb Violin, Tenor Banjo. Ukulele. Hawai-
ian Guitar. Banjo. Guitar. Banjo -Ukulele, Mandolin,
Banjo -Mandolin or Cornet absolutely free. A very small
charge for lessons your only expense. Pay nothing if you
do not learn to play. We also teach Plano and Organ.
Complete outfit free. Write at once. no obligation.

SUNDERLAND SC71100L Oh MUSIC
1815 Orchard St., Dept. 176 Chicago, Ill.

¶"BOW LEGS and KNOCK-
KNEES" UNSIGHTLY

Send for booklet showing photos of m.,n
with and without THE PERFECT LEG
FORMS.

PERFECT SALES CO.
140 N. Mayfield Ave.. Dept. SO, Chicago III.

A LETTERToDrRowe.the spe-cialist,brings valu-
able information of

his Institution and latest methods of treating disceases of the Heart, Kidneys and Urinary System;
Postage.

4c. Write today. DR. ROWE, 110 N.earl St. (13), Buffalo, N. Y.
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DI CTOGRAPH
Radio HEAD SET

Was $12 Now $8
NOW you can get the world-famuu

Dictograph Radio Head Set at a
clear saving of $4.00! T:ie tre-

mendous demand, calling for quantity pro-
duction, makes possible the new price of
only $8.00. Never before has a radio
Head Set of like quality been offered for
so little money. This is exactly the same
Dictograph Radio Head Set that has al-
ways sold for $12.00-made by the makers
of world standard Dictograph products,
including the marvelous "Acousticon for-
the Deaf, the Detective Dictograph. the

I)ictograpli System of Loud Speaking
Telephones.

Take advanta4e of this saving now.
Note the amazing improvement effected
in your receiving set by the Dictograp;i
principle of super -sensitive and accurate
sound reception. 3000 ohms, for all crys-
tal detector or vacuum tube receiving sets.
Regularly furnished as Standard Equip-
ment with leading radio receiving sets.

Note: I'lans are now under way for the tin,
duction of the new Dictograph SUPER -TONE
Ilead Set, the most perfect instrument that can
be made. Price $12.00.

The Standard of the World

DICTOGRAPH PRODUCTS CORPORATION
220 W. -1211(1 Si reet (Branches in all principal cities) New York City

DICTOGRAPH
Radio LOUD SPEAKER

The perfect Loud Speaker
for the home. .% handsome

instrument of superb qual-
att,1 priced at only $20,

complete with 5 ft. flexible

cord. lt,produees every
sound in absolutely clear,
ti.ttural tones, free from

noise or distortion. . slt for

a free demonstration at re-
liable radio shops.

$20
en teed. An over. IwItning
.111. use

The RADIOGEM
(Patents Pending)

$1 Receiving Set-The Simplest Radio Outfit
Made-Yet as Practical as the Most Expensive!

You need know absolutely nothing about wireless to operate and
enjoy the RADIOGEM. It is so sturdy, so simply constructed
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 anyone can afford.
Why The RADIOGEM Con Be Sold For Only Si
Here's the secret: The RADIOGEM Construction eliminates all
unnecessary trimmings, cabinets and the like, which do not play
any part in the operation of a set. You receive the 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 outfit comprises all
the necessary wire, contact points, detector mineral, tube on
which to wind the coil, etc., etc. The instruction book explains
simply and completely the principles of radio and its graphic
illustrations make the assembling of the RADIOGEM real fun.
Remember 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 recently in a great
nation-wide contest, radio engineers, the judges, unanimously
chose the RADIOGEM as the winner -the simplest radio -re-
ceiving set made) And the RADIOGEM costs you nothing to
operate: no form of local electricity is reeuired.

DEALERS The RADIOGEM is the wonder item 0
the radio age. It is storming the coun-

try, 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.

Receives
up to

20 Miles

RADIOGEM
CORPORATION
42 -S HUDSON STREET

NEW YORK CITY

Hear the programs of the Broadcasting
Stations on the RADIOGEM

Without Phone
or Aerial
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student Winding a Stator

Learn
Electricity
In 31 Months
Twho,,

tcorlll , electricity is
open to the Coyne trained man.
Ile is trained completely. He can

make big money as Power Plant Oper-
ator, Superintendent, Telephone man,
Construction worker, auto, truck or
tractor electrician. battery man, radio
expert, or he can go into business for
himself as electrical contractor, dealer.
auto ignition or battery expert and
make from $3,000 to $20,000 a year.
Hundreds of our graduates today are
making big money and you can do the
same if you grasp this opportunity-
act now.

Big New Home of
the Great Shops of
C 0 Y N E

. ha I I I . :ty of no and a
.,4,..iidous once ant gtutitait, :imply forced

III 1110t, into lancer anti more spacious guar-
.. it. Ili the big. new home you will Mid

...1111111i1.111-new anti larger de -
e 141111plete electrical training.

Earn $150 to $400 Per Month
No boot, s theory. You arc trained

on $100,0110 I h rleetrleal equipment. Euery-
thing from thaw bells to power plants. You
work on motors, generating. house -wiring. autos,
batteries, radio switch-imards, power plants-
everything to make you an expert ready to step
rigid into a position paling from $15 to $100
a week. Learn electricity in the electrical renter
of the world. Send coupon bony for a free cata-
log..

Radio Course FREE
We Include the folios log hit' lilt the regular

course:
III A complete course in auto, truck and trac-

tor elf -Odell) and storage batteries. Greatest
outlay of auto electrical and battery equipment in
tau mutiny.

t21 Course in Radio-the menet of the age.
'omit ruetIng, Installing and operating. You ran

toild your own wireless telephone Set.
13) A life scholarship In the Coyne school. You

e- stay as long as you *1 lab and return for fur-
, um. training at atty lime In the future.
EARN WHILE YOU LEARN. We help
rodents to secure jobs to earn a good part

their ,..rpenses white studying.
Send Coupon Now!D.., delay a minute --send that coupon inn

right now for our big free catalog and full vest

 o ular, of this N1,10111.11'111 offer. Act now!
Coyne Trade and Engineering School

B. W. COOKE, President
Dept. 5331. 1300-1310 W. Harrison St.. Chicago, 111.

13, W. COOKE. Pres., Coyne Trade and
Engineering School

Dept. 5331, 1300.1310 W. Harrison St.,
Chicago. tit

Dear Sir: Please send me free your big iatalug
,old full particulars of your special offer of tutu
.t Ira rouses.

Name

dtlress.

Movies That
Talk

(continued from page 898)

producing organism. This he found in the
electrostatic telephone. This consists of a
thin tight foil of aluminum, stretched
around its edge like a head of a drum (See
Fig. 3).

The solid portion is a brass casting with
numerous holes or grooves or the equivalent.
The upper surface of this casting is flowed
over with a thin layer of lacquer. Instead
of lacquer, thin isinglass or tissue paper can
be used. The potential difference of the
electrostatic telephone lies btwecn 300 and
700 volts. The holes in the brass casting
serve for the following purpose: Between
the aluminum foil 0.01 mm. thick and the
brass casting or frame, there exists next to
the insulating layer an exceedingly slight air
cushion which must be compressed. Seibt
found that the compression of this layer of
air was very high. The holes or grooves
served the purpose of giving the air a
chance to escape. It must pot be forgotten
that the electrostatic telephone is very favor-
able in the direction of perfect reproduc-
tion of speech, yet is by no means absolutely
necessary for the production of the talking,
film. A great disadvantage of the electro-
static telephone is the always high potential.
Seibt has recently succeeded in replacing it
by an electro-magnetic telephone, which for
wireless telephony is very extensively used.

The hook-ups for the speaking film, ac-
cording to G. Seibt, are given in Fig. 4.
Above is the receiving apparatus, and below
the transmitting apparatus; a is a condenser

by the transformer, b,
is connected to the high -frequency ampli-
fier, c. By a second transformer, d, this is
coupled to the two electrodes of the nitrogen
tube, e, with its capillary connection; f is a
battery, g are choke coils, /1 ohmic resistance.
i is a condenser. The rectilinear or thread-
like image of the capillary tube is pro-
jected by the lens. k, and the slot. /, on the
movable film, in. It must be observed that
in the diagram the nitrogen tube, e, is shown
turned through 90° only to make the illus-
tration clearer. The image is developed,
fixed and dried.

For speech reproduction the arrangement
shown in Fig. 4 is adopted. As a source of
light a Nernst lamp or some similar one is
used, which throws a fine wedge-shaped
streak of light through the lens, a, and the
slot, p. upon the film, q. moved in front of
it. According to the intensity of the image
more or less light falls on the photo -electric
cell, r, whose cathode by a battery. s, is con-
nected to a high -frequency amplifier. I, as is
also the anode. To the outlet tube of the
high- f requency transformer, a condenser
telephone is connected to convert the elec-
tricity back into sound.

With an arrangement similar in principle
to this, Lee de Forest has made images of
speaking films of which some are reproduced
in actual size on page 847, in order to
show their appearance. From this repre-
sentation. one can see how the position of
the mouth accords with the photographed
undulations next to the picture.

It is not by mere chance that the develop-
ment of talking films is almost exclusively
taken up by wireless experts like G. Seibt.
Lee de Forest. S. Loewe. for the methods
of wireless technique as regards the close
relationship to the problems to be solved.
find application inevitably in the speaking
film. In the beginning, according to all
witnesses, speaking films were brought out
first by G. Seibt.

Brings you
a genuine

-4111111111111h.

UNDERWOOD
TYPEWRITER

Latest model -Shipman -Ward rebuilt Ilks now.
Shipped anywhere on ten day.' free trial -only $3

down. If yre. can tell it from  brand now machine
in look,. sc.ion or quality of work we'll refund every
cent paid by you. Below factory price ouarantood
five years. Unbeatable guy payment proposition.

Send for Our Free Book
A pinta] will bring you our big typewriter book In
colors and gold -FREE. Every step in tumour re-
building process illustrated and explained. Let us
s 'Yr tyi.oi':oh:fnyooilLagnaAativne real money.

Shipman -Ward Mfg. Co.
Typewriter Emporium

2161 Shipman Bldg.
Montrose and Haven.

wood Avenue,,
Chicago

BE A REAL MAN!
LOOK LIKE ONE AND

FEEL LIKE ONE
Itiouttlen your shoulders, deepen
Sour cheat. enlarge your anus.
and gel a tletelopment that will
attract attention. Pill ,ourself
full of energy and be powerful.

My New Book
"Muscular Development"

Will Explain How
This bisik is illustrated with 26
null page plitutogiaphs of myself
1111t1 rat .111. of the world's 1111*
wit deg eloped athletes I hate
Tallied. It will 'wriest and
benefit xou gi racy.

tomrs or coin) for a copy NOW, today
:ohile it is on your wind.

EARLE LIEDERMAN, Dept. 201, 305 Broadway
NEW YORK CITY

NEW SINGLE PHASE
n, II.P-110
toll, 60 cycle
1725 speed.
igumpleto w lib
cord, p I u g
and croon et
1111111.V.$13.00

GENERAL
ELECTRIC

Includes pulley. ONE YEAR
11.1'..539.00 GUARANTEE

Satisfaction guaranteed or money refunded
Illustrated Catalog of Motors and Supplies FREE

HYRE ELECTRIC CO., 631-H So. Dearborn St., Chicago

A. C. MOTORS
EMERSON
, II P 561.00

I II 1. 67.50
/1 I I, II 85.00

97.00
Include Pulley
and llaat-All
M01014. 11.1'.
ran larger.

122ntoll. 1e0'p.
Tt

Ford Owners
The wonderful newly patented
Sun Automatic Spark Regulator
eliminates all Tinier tmoble.
Gives proper spark automatically
fur every speed of the motor.
More power and greater mileage
at lees cost on either rough or

smooth roads or when climbing hills. Preventscarbon Doee away with use of spark lever. Back
kick impossible. outlasts all other Timers. Fully
guaranteed. Sold on :$1 days trial. Agent*wanted, Splendid Pronto. Ants, SunProducts Co., Dept. n Cincinnati, es.

le-REvvcRim-E. FP SS,we VC/ LA 7; %
BUY OR RENT. 6 Months'
Rental Applies on Purchase

All standard snakes. Prices from
810 up. Rebuilt by famous "Young Proc-
ess.' Machines absolutely good as Pew.

Iron.clatI guarantee. Ten dayn' free trial. Sinmonth,' "endurance test." Largest stock inAmerica for selection. Write for &quill. of
wonderful bargains and liberal tern..

YOUNG TYPEWRITER CO., Dept. 5 12, CHICAGO

ELIMINATE THE STORAGE BATTERY
by using BRUNO No. 4 SOCKET the only socket
that takes the dry cell tube. Unconditional guar-
antee. $1, postpaid.
BRUNO RADIO CORP.. 150 West 14111 St.. New Terle City

OLD MONEY WANTED
$2 to 6500 EAt711 pall for hundreds of old or odd t'oins.
Keep all old money as you may have VERY valuable coitus
Send Ire for New Illustrated COIN VALUE BOOK, 11170
4x0. Get posted. We pay CASH. Clarke Coin Co.. Atemie
71. Le Roy, New York.

tolkibr. Send $l.,n for snappy
i.r, 'ram a trick anu inen. with it:Mt.-1102s by a pros

arb, b.,, fo, .1. Cif CY'S,it... &Ids Art Service, Dept. 4,0slikseli,Wis.
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AN ELECTRO-PHOTOGRAPHIC TALKING
MACHINE

By DR. ALFRED GRADENWITZ

It was my good fortune some days ago to
inspect a remarkable outfit achieving a re-
sult attempted since the early stages of
cinematography, viz.., registering on a film,
side by side with the picture, a true record
of the accompanying dialogue. Inasmuch
as this outfit comprises a number of novel
apparatus devoid of any mechanical organ
of transmission, each of which in itself is a
marvel of ingenuity and doubtless lends it-
self to other applications as well, a short
description of them will possibly interest
our readers.

(a) The 'Electric Ear. The first organ
designed by the inventors, Messrs. Hans.
Vogt, Dr. Jo Engl and Joseph Massone, can
he fitly termed an electric ear. and is a
microphone comprising no magnets or me-
chanically vibrating parts and thus instan-
taneously responding to the slightest whis-
per. Scientifically it is known as the catho-
ilophone, and may be briefly described as
follows: The sheet metal funnel visible in
our figure is relied upon to collect the
sound waves, concentrating them on a nozzle
behind which is provided a wire raised to a
white heat by the passage of an electric
current, and giving off electric particles or
electrons, thus ionizing the air around
i. e., making it a conductor of electricity.
If, accordingly. an electric tension be ap-
plied between the incandescent wire and the
nozzle above referred to, secondary electric
discharges will take place in the interval.
Now, the effect produced by talking into
the funnel will he to alter the ionization in
and, accordingly, the conductivity of, the
air surrounding the incandescent wire, accu-
rately at the rhythm of sound waves, thus
resulting in fluctuations of the current tra-
versing the second circuit. Inasmuch, how-
ever, as these fluctuations arc incredibly
small, of the order of about one -millionth
ampere, an amplifier similar to those used
in wireless telegraphy, but specially con-
structed for the present purpose, had to be
inserted. This will reinforce the original
fluctuations with absolute uniformity, thus
avoiding any deformation.

(h) The l'Itra-Frequency Lamp. The
next piece of apparatus to be described here
is a lamp based on the vacuum tube prin-
ciple and fed by the fluctuations of elec-
tricity reinforced by the amplifier. The
light given out from this lamp, of course.
fluctuates at the same rhythm and responds
uniformly to all vibrations within 16 and
10.000, leaving a photographic record on a
narrow strip to the left of the picture sec-
tion of the film.

(c) The Electric Eye. In order to re-
produce the sound thus photographically
recorded, the light from a steadily burning
lamp is allowed to pass through a narrow
slit and the film is evenly unwound by
means of a special arrangement in front of
it. It thus strikes what is termed an electric
eye, viz., a photo -electric cell responding
without any lag or inertia to the most rapid
fluctuations of light, and setting up corre-
sponding fluctuations of electricity. It is a
glass hull) traversed by an electric current
and coated inside with a chemical (potas-
sium, rhubidium, etc.) layer which. on the
impact of light, will give off electric par-
ticles, electrons, thus increasing the conduc-
tivity of the electric eye and raising the in-
tensity of the electric current passing
through it. These fluctuations of electricity
are of the sank minute (Inman) as those
used to record the sound, and, accordingly.
must he reinforced by some type of am-
plifier tube.

(d) The Electric Mouth. This is a loud -
speaking telephone devoid of any magnet
and based on a decidedly new principle, viz.,
the variable electro-static attraction be-
tween two disks placed in front of one an-
other.

A Fascinating Big -Pay Field

You Can Put Your Heart Into
NO matter whether you wish to visit every nook

and corner of the world or whether you have
no desire to travel-here is a fascinating field that
offers you big pay in either case. Both on land
and on sea these splendid opportunities are calling
you. Whether you are already a radio amateur
or whether you are entirely unfamiliar with it.
you can now quickly and easily know all there is
to know about Wireless-learn at home in your
spare time and receive your First Class Commer-
cial License. A fascinating big -pay field that you
can put your heart into is eagerly awaiting your
services. Read about it and how you can step
into the wonderful future it holds for you.

Radio Expansion Is Sweeping
Over World Like Wild -Fire!

FROM every branch of Wireless comes the :,,c
atnrs' From tie sea comes the tall of the I S, Mer-

Maid Marine. operating vessels that ply over everyocean.
Private steamship lines whose ships reach India. Norway.
Africa. and ports In every part of the world also sound the
cell for licensed operators. Big opportunities are offered,
with the chance to see the whole world. all an officer with
luxurious quarters and good pay.

From the land, :no. comes the rail of the new forces that
have formed to make wireless the greatest means of com-
munication In existence. A new organization, with $20.-
000,000 capital. Is establishing land stations In every see -
lion. The Independent Wireless Telegraph Co. Is carrying
out tremendous expansions. Business Houses, Railroads,
Pollee Depts., Newspaper Publishers, Commercial clubs.
Ranks. Agricultural Stations, Civil Service-In every field
Wireless Is being adopted as an essential department of the
business. And now as never before is yew- big life -time
opportunity to get In en the wonderful future this (against -
leg field holds for you.

AMATEURS
Have you ever realized
that Wireless offers you
a splendid field, filled
with good opportunities
and in In, work/
And that the present
-attractive as It is-
le onlya little Indira -
lion of the wonderful
future that Wireless of-
fers ynul Learn at
home in spare time all
about Wireless. Build
up your present knowl-
edge and be ready to
share this opportunity -
filled future. Cash In
on the world's expan-
sion. Let us tell you
howl

on the
World's Expansion
If you have kept pace with

the world you know why
Wireless offers you a future
which nothing else can. You
know that this amazing field
has only taken one step em-
pired to the enormous strides
that are yet to come. Today
Wireless is building Itself Into
one of the meet gigantic
forces ever known. You can
cash In on Lois expansion.
The world needs Wireless and
you can profit through this
need. The world needs Wire-
less Operators and you ran
now easily and quickly qual-
ify for the splendid induce-
ments it offers.

The National Radio Insti-
tute is today the nhlest and
largest wireless school in

America teaching wireless by mall. This institute le MR -
ensile recognized hy the F. S. Department of Commerce.
Ito diploma Is given official credit. The National Radio
Inetituie sill qualify you for a fine Wireless position in a
short period during your spars time.

New Easy Way to Learn
Through  remarkable patented invention and nur Inter-

esting home -study course the National Radio Institute
makes It easy tot anyone to learn Wireless at home; no
matter whether you know a thing about it or about elec-
tricity at the preoent time. And red!, amateurs will he

amazed at the speed In which our system qualifies them for
the Government items° as a Senior Operator.

Ae P. Oilleece, one of our students from Philadelphia.
Pa., says: "Thanks for your diploma which I received this
morning. Today I also received the result of my examine
Lion-s First -Grade Commercial License." You, ten, can
Quickly qualify for the big opportunities open In Wireless
ea land and sea.

Special Opportunity Now Open
The urgent need for radio experts and the calls which

come to us for our students prompt us to make a special
offer mien to new students for a limited time. Through
this special offer your enrolment will he accepted at a
special rate sod you will receive without extra cost our new
course In Wireless Telephony.

FREE 1100K-Mail this coupon at once and we will
send you our valuable book, 'Mow to Learn Radio at.

Home," telling about the splendid opportunities Wireless
offera Lawrence Waring. one of our graduates of Norfolk,
Va.. says: -There is no other profession today offering the
eppnrtimity to travel and see the world and at the same
time paying a good salary as radio telegraphy. My hoard.
of course. mats me nothing. The work Is not bard; feet
It is the most Interesting work I hare ever been In. We are
sailing for Verde. Norway. and will conic back by way of
Engleni and France. I will get a chance to sea the Land
of the Midnight Sun."

Let 'le tell you how you can travel all ever the world with
easy work and grad pay. Or, if you wish. you can street
one of the big wireless positions on land which are now
urgently In need of your services.

Mail Coupon for FREE BOOK
It costs you limiting to get our interestitg Illustrated

booklet Whether you are an amateur or not, send far it.
Mall coupon today for this booklet and for full facts about
nor special Short -Time Offer. Fill nut coupon now --than
mail II today!

Notional Radio Institute, Out. 14-A. Waghtnsten, 0. C.

r --RUSH THIS SPECIAL COUPON 
Bethnal Radio Institute. Dept. 14-A

Washington, D. C.

send me retie FREE honk. "Flow In Learn Radio A t
offer.
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City State
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Experiments

Radio Loud Talkers

Postpaid $1.00
Price

with instructions
Send for diagrams, free

Transmitter Button
1)o Not Experiment

With So Called
Improvements.

CRYSTAL
AMPLIFIER
Radio News, October Issue

Page 649

K. ELECTRIC CO., 15 Park Row, NEW YORK
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FRE E -This Book on
Home Beautifying

S.C. JOHNSON
iFi

E.SON.

W.losrarhiniAuthoriet
RACINg.Wie.

tu.a.xn

Tills book tells how to fin-
ish wood in artistic stained

And enameled effects. Gives
practical suggestions on mak-
ing your home artistic, cheery
and inviting. Tells just what
materials to use and how to
apply them. Includes color
card-gives covering capaci-
ties, etc. Use coupon below.

JOHNSON'S

WOOD DYE
With Johnson's \Vood Dye in-
expensive soft woods, such as
pine, cypress, fir, etc., may be
finished so they arc as beauti-
ful and artistic as hardwood.
Johnson's Wood Dye is very
easy to apply-it goes on easily
and quickly. without a lap or
a streak. It penetrates deeply,
bringing 'au the beauty of the
grain without raising it-dries
in 4 hours and does not rub
off or smudge.
Full instructions for finishing
all xvood-old or new-soft or
hard, are given in the book.

S. C. JOHNSON & SON. Dept. SI- I
Racine, Wis. (Canadian Factory-Brantford)
Please send inn free and postpaid your Instruction
Book on Horne Beautifying and Wood Finishing.

The best dealer in paints here is

MY NAME

3IY ADDREP,

CITY & STA T

Stereoscopic
Motion Pictures

(Continued front page 857)

were being viewed from first the right cyc
and then the left. The speed of projection
would probably he increased in this motion -
picture machine, so that the scene will not
appear jerky. Due to the peculiar proper-
ties of the human eye. with regard to retain-
ing- images impressed upon its retina, the
!ereoscopic effect is obtained. Of course

the position of the images on the screen
are jerked to the right and left rapidly. but
due to the high speed at which they are
projected, only one image is seen,
according to the inventor, appears to possess
those physical signs of relief which ingi-
neers are now trying so hard to obtain.

Naturally, whether this device proves suc-
cessful remains to be seen after the experi-
mental in,Klel has been given a thorn ugh
test.

Another of these developments is one
invented by Frederick Lehnhoff Wyld, a
Parisian. His method of obtaining stereo-
scopic effects is different from the methods
described in this article. In this device an
ordinary motion -picture film is employed
which is projected on a convex inclined
screen. This screen may be transparent or
opaque, dependent upIll the position of the
projecting apparatus, and this position is
largely determined by the amount of space
available. A ciincave mirror is placed in
front of the audience which reflects the
image formed on the convex screen just
described. Inasmuch as the screen is
placed between the focal point of the con-
cave mirror and the mirror, the image is
true and enlarged, not inverted, as would be
the case if it were placed outside this focus.

Use is now made of certain peculiarities.
of spherical mirrors, which are usually con-
sidered as defects in the constriction of
some optical apparatus. such as tel
in that deformation of the image produced
by the relative distance separating the screen
from the axis of the mirror, develops a lack
of similitude of the image simultaneously
seen by both eyes, and because of the dif-
ferent distortions given to the image by the
spherical mirror, stereoscopic results are
obtained. The audience appears to see the
image well back of the mirror, and the
position of both eyes with respect to distance
to the spherical mirror being different, the
position of the relative images as they ap-
pear in back of the screen, differs widely,
producing in ibis tray' the stereoscopic effect.

Unfortunately. every stereoscopic motion -
picture machine, regardless of him accu-
rately it is built. does not develop perfect
pictures, as is often claimed. :nud stereo-
scopic pictures fatigue the eye. The ti titer,
having recently viewed several stt reoscopic
reproductions, has found this to be true, the
prune factor responsible for this is the at-
tempt of the eye to accommodate itself to
the varying distances of these images. A
simple experiment can be made by anyone
to determine how tiresome even an entire
performance of this nature would be.
placing a picture in front of him and an-
ilther at a rehtively greater distance from

Note viii it the gaze rapidly, so that
the details of 1.41) pictures will he seem,
accommodating the eye to the picture ill the
foreground, and then to the picture in the
distance.

Nevertheless, stereoscopic motion pictures
are beautiful to look at, and seem to be real.
apparently. leaving the screen entirely and
projecting themselves out into space imm, -

diately ill front of the observer.
Several theatres will soon open. featur-

ing as portions of their programs, stereo-
scopic moving pictures
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popular pnonograph records are played with Buescher In-
BtrUMent s. Ask for pictures of the Nation's Record Makers,

AlterSaxo nearly 300 years'phone Book Free supremacy, steer/ in-
struments are almost entirely displaced by Saxophones in
all nationally popular orchestras. Our Free Saxophone Hook
tells which Saxophone takes violin, cello and ham parts and
many other things you would like to know. Ask for your copy.
Mention the instrument interested to and a complete catalog
will be mailed free.

BUESCHER BANG INSTRUMENT CO.
Makers of Evrythins In Band and Orrimetre Instrumnts

5073 Buescher Block ELKHART. INDIANA

Sax Invented the Saxophone
Buescher Perfected It

Electrical
, . mbItIon and limited time for the

ter of ll century this school has

men with trag are in de-
mand . For more than a quer-

ir!iiiabi
el( t:. .

Ise
ciinilen,roi ci.or,

w
Ile,,ecgtrriliede1

Engineering -..ur good
positions .. lid pronto! Ion,. TIK`oret Ica] :111,1 Practical Elec-
tricity. Mat hematics.Stearn acid( :as Engines and Mechan-
ical Drawing. Students construct dynamos, Install wiring
and test electrical machinery. Course with diploma
complete

litOver 3000 men trained. Thoroughly
equipped fireproof dormitories, dining
hall, laboratories, shops.

Free catalog. 30th seat insinkt Sept.27.1922
BLISS ELECTRICAL SCHOOL

40111 TAKOMA AVE., WASHINGTON. D. C.

In One Year

ULTRA -LENS MICROSCOPES
, . . Mad*

-lion
to 2i,p,V Ione, . to meters)dia

avatlable. F -ore
..1sultml

Mr stmlents. ex 
t`r an.' m,  ,et tinently tnelmed. Kduplicate...0c of in, ..... of a dozen times their

cost. C mplete nut lite at (:1.00, $4.00. and IS ,q
n ecorelly, tomoh, r of ob)eetIves forniehed. Sion.
Ord r. t .'.I irAnteed. Dam Let
sent 011 I. I

, aekv mod
THE SPECI'LTI MFG. CO. MILTON. PA.

YOUR OWN BATTERY
You can do it -without removing your
battery or even disconnecting terminals.
The Valley Battery Omer will end your battery
troubles kluge in on lamp socket; clamps
to battery. Cannot overcharge or harm
battery. Price $18.00. Send foe booklet.

Valley Electric Company
2partalent S. ST. LAMS, MO.

YOU CAN SAVE $35.00
By recovering your old
auto top frame yourself

$5.65 and upT":."*"-;:<7 '''''''''''''' ""'"
Parcels cost Paid°'

Furnish ineomtien. Reel end
rim eeeed mik me, omeis. ,.,In end team memlo

ee nem.. .nd mmiel moeber el reel es, Hid ee .end irm...lea ern iemeleo

UBERTY TOP & TIRE CO-. Deist- L-4. Cincinnati, O.

p- DEAFNESS IS MISER
I know because I ear Deaf and had Head Nei
for over 30 years. 161y invisible Antiseptic Ea
Drums restored my hearing and stopped Ilea
Noises, and will do It for you. They are TinyV Megaphones. Cannot be seen when worn. Effec-,

i Ilse when Dearness is caused by Catarrh or by
Perforated, Partially or Wholly Destroyed Natural,
Drums. Easy to put In, easy to take out. AreI". "Unseen Comforts." Inexpensive. Write for
Booklet and my swans statement of how I recov-
ered my hearing.

A. 0. LEONARD
Suite 369, 70 5th Avenue -- New York Cati

Wrestling Rook FREE
Pe en expert wrestler, Learn at home by trail.
Wondertullessonapreparedhysorld'ochamplone
Farmer Burns and Frank Botch. Free book
tells yen hos. Secret holds. blocks and tricks re -
reeled. Don't delay. Ms Athena. healthy. Handle
bier rnenetith eme.WrIte for free hook. Btate este.

artier Bares Scheel, 1251 Railway Bldg. Omaha, Neb.
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J. M. Hanson-Bennett's
MAGAZINE
BARGAINS

WILL SAVE YOU MONEY
All subscriptions are for One Full Year
and may be sent to one or separate
addresses. Subscriptions may be either
New or Renewals.

Science & Invention.$2.501t $350
Radio News. 2.5010
Science & Invention.$2.5011 $350
Practical Elect rics . . 2.001 0:1

Science & Invention.$2.501 All '1
Radio News. 2.50 $525
Practical Electrics.. 2.00
Science & Invention.$2.50 $425
American Boy 2.00103

Science and Invention
it 'irk American Magazine $4.75

,t/I. Boys' Life 4.00
Witt. Christian Herald 3.75
ll'rth Delineator 3.75
WW1 Designer 3.35
Iliill Everybody's Magazine .. 4.50
11',th Fashionable Dress 4.75
li'rilt Little Folks 4.00
If.,th Today's Housewife ... 3.00
II Woman's Home Companion 3.75

Ladies' Home Journal . 111 Three

Saturday Evening Post .

I s45°Country Gentleman . .

The
AMERICAN BOY

"The Biggest, Brightest, Best
Magazine for Boys in all the
World" $2.00 per year

The Youth's Companion . All for
Including all remaining

issues of 1922. the 52
issues for 1923, and the
new 1923 Calendar.

$250

Our Large 44 -Page Catalog for 1923
listing more than 3,000 publications

and club offers is Free
11111rASK FOR MIRO

REFERENCES -All Publishers
ADDRESS ALL ORDERS TO

MAGAZINEJ. M. Hanson -Bennett AGENCY
860 Brooks Bldg. Chicago, Ill.

It's Easy to Build Things
with aJuniorBenchSaw

los:s your ripping .

' mitering. grooving. "h"..'. end
""*"l'It;

manyad
a cursvyiler Caws ,°,;.t o4. etioy n'nys,4:1e. fly 1,3 hp. motor.

TopPortabl accurateront any light socket. 'All nii-Ool construction. Es.
tremely

Junior Bench Saw only. with guides and one V' saw blade.
$28. 75Deieriptive circular tells many things of interest to

wo eeee In wood and soft metals.

Price complete with hp. Rail Rearing motor ae shown. $60.00.

W. & J. BOICE.Dept.S. 1.1. 114 23(1St.,Toledo,Ohio

LEARN WATCH REPAIRING
You can learn by our tn,dern and orig-
inal system of instruction every part
of the Watch Repairing Trade at born.
as good or better than at a shop. You
can earn money while learning and ..cure 
well marine position or sleet In business otter
completing our enures of Instruction. Good
watch repairers ere always In demand and use.
fro. 110 to i65 per week. For perUcularg
apply to the

MILWAUKEE SCHOOL OF WATCI REPAIIIING.166 Waits St. miLwanit.ra

ARE YOU BASHFUL, TIMID

1

self Conscious. Embarrassed In Company. Let us tell
sou how you can overcome these troubles and acquire
Poise. motif -knee. assurance and a magnetic personal-
ity. Address The %faits., Science Institute, 1400
Broadway. New York, Desk 15.

Electric Printer for
(Cold Weather

(('onti..,/ I if ,t!:

wire. Put the looped end of the wire under
the screw head and screw up the nut to hold
it firmly.

This whole assembly. with wire attached.
is first screwed into the tee. Fir this re-
sistance coil any convenient resistance wire.
such as "Climax" No. 18 B. & S. will do.
Find by expetiment the length which will
take twenty amperes from a six -volt storage
battery. To do this connect a foot or so of
the wire in series with an ammeter and to
the battery. This can probably he done
without removing the ammeter from the
dash. Shorten the amount of resistance
wire in the circuit until the ammeter reads
twenty amperes. This should be heated to
a bright glow in ten to twenty seconds.
Coil this into a spiral of suitable length by
winding the wire over a small rod.

Next slip the porcelain tube (3 -inch radio
lead-in) into the bottom of the T and screw
in the pipe nipple over it. If a porcelain
tube is unavailable use stove -door mica
rolled into a tube.

The bottom part is probably the fussiest
of the whole job, since the machine screw
which serves as the terminal must he insu-
lated from the rest of the primer and also
must not cause leakage of gasoline. Get at
the hardware store a few fibre packing wash-
ers which will fit inside the 1/2 -inch screw
cap. The screw is any convenient size
which will fit snugly the hole in these wash-
ers. A hole is drilled through the middle of
the cap larger than the screw diameter.
Twist the end of the resistance under
the head of the screw. Slip a small, flat
metal washer over the screw, then a fibre
washer and then the cap. Hold the bottom
end of the screw carefully while the cap is
being screwed to the nipple. One of the
fibre washers cut down to the inside diam-
eter of the hole in the cap and a larger fibre
washer placed outside it. .\ nut is next run
on and screwed tight with a wrench, while
the screw is kept from turning by being
gripped by pipe pliers. Paint or shellac
should be used on the washers, etc., to insure
points which will not leak.

To operate. till the priming cup from a
squirt can. enough times to fill the heating
coil chamber nearly up to the side opening.
Then with the cock closed, the current is
turned on -one side of the battery being
connected to the bottom terminal post and
the other grounded. In a few seconds a
heavy vapor cf gasified gasoline will begin
to flow out through the side opening into
the inlet manifold.

Contributed by J. T. LANSING.

COUNTING HUMAN HAIRS
After counting all the hairs on the heads

of the students, two professors at the
university in Munich. Germany. found that
men have from 40,000 to 50,000 hairs on their
heads, while women have from 60.000 to 70,-
000.

SMALLEST RADIO SET HOUSED
IN CAPSULE

The smallest radio set in the world. con-
tained in a ten -grain capsule was recently on
exhibition in the Woolworth Building at the
office of Dr. Miller Reese Hutchinson. for-
merly chief engineer of Thomas A. Edison.
The entire programme broadcast from XVJZ.
in Newark. N. J. was distinctly heard by a
number of ra(!io fans present at Dr. Hutch-
iuson's invitation.

Your Choice
75c a Week

No matter what your occupation, on
of the home study sets listed below will
quickly fit you fora better job and bigger pay. Any
set you select will be sent for seven days examina-
tion. and if you decide to buy you may pay the rock -
bottom price at the rate of only 75c a week. But
you must act now! We cannot guarantee these
reducA prices for any great length of time.

Those books arc the work of recognized authorities.
They are written in plain, easily understood language.
by recognized authorities, and contain hundreds of
photographs, diagrams, tables. etc.. that make diffi-
cult points as simple as A -B -C. Handsomely and
durably bound in half or full Morocco leather
lexcept as noted), and stamped in gold.

Pay -Raising Books
At Greatly Reduced Prices

Accountancy and Business Management.
7 tail.. 2700 pages, 1000 pictures. Was
$52.50 Now

Carpentry and Contracting, 5 volumes,
2138 pages. 1000pictures. Was$37.50. Now

Civil Engineering, 9 volumes, 3900 pages.
3000 pictures. Was $67.50. ...... . . Now

Electrical Engineering, 8 volumes, 3000
pares. 2600 pictures. Was $60.00. . . Now

Automobile Engineering, 6 volumes. 2600
pa es. 2000 pictures. Was $45.00 Now

Machine Shop Practice. 6 volumes. 2300
pages. 2500 pictures. Was S45.00... Now

Steam and Gas Engineering, 7 volumes.
3300 pages. 2500 pictures. Was $52.50.

Law andPra-ct.  len w (with reading. Co. t.t.
12 volumes, 6000 pages, illustrated. Was
$97.50. ..... Now

Fire Prevention and Insurance, 4 vols.,
1500pages,600 pictures. Was$30.00. Now

Telephony and Telegraphy, 4 volumes,
17:8 pages. 2000 pictures. Was $30.00. Now

Sanitation, Heating and Ventilating, 4
volumes. 1454 pages, 1400 pictures. Was
$30.00 ....... . Now 14.80

Drawing, 4 volumes, 1578 pages. 1000 pic-
tures, blue -prints, etc. Was $30.00 Now 14.80

Employment Management and Safety,
7 vol.. 1800 pages. 540 illustrations. Was
$s:.50 ...... . Now 24.80

$23 oo

19.80

34.80

29.80

21.80

21.80

24.80

49.80

14.80

14.80

Send No Money
Shipped for 7 Days' Trial
Yet. we'll gladly ,lop ,Lt

office upon your simple request. Pay only shipping
charges when the books arrive. Don't send a penny
until after you have used them seven days. then re-
mit only $2.80 or return them at our expense. Pay
balance at the rate of $3.00 a month -75c a week.

Act now -while these splendid hooks arc being
offered at 20% to 50% less than regular prices. This
offer is open to every person within the boundaries
of the U. S. and Canada. Grasp your opportunity
-fill in and mail the coupon NOW!
American Technical Society, Dept. X.251, Chicago

American Technical Society,Dept. X-251, ancago.U.SA !

Moue send me set of

for 7 DAYS' examination, shipping charges collect
I will examine the books thoroughly and, if satisfied I
wilt send $2.80 within 7 days and $3 each month

I until I have paid the special price of . . . If I de-
ride not to keep the books. I will return them at
your expense and owe you nothing.

I NAM:...

ADDRESS.

EMPLOYED BY
Iwo we. dm. 1 Imk OM On MID NMI
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YOUR BOY'S HAPPINESS
is one of your first considerations. Get TIlE
BOYS' MAGAZINE for him. lie needs this great
boys' periodical. Parents owe it to their sons to
give them clean, interesting and instructive read-
ing that will make them self-reliant, manly and
courageous.

AN 8 MONTHS'
TRIAL SUBSCRIPTION
FOR ONLY 50 CENTS!
(This is way below the regular price)

Each issue of THE BOYS' MAGAZINE con-
tains from two to four splendid serial' stories and
from twelve to twenty thrilling short stories, be-
sides special departments devoted to Radio, Me-
chanics, Electricity, Popular Science, Athletics.
Physical Training, Stamp Collecting. Outdoor
Sports. Amateur Photography. Cartooning, etc.
Beautiful big pages with handsome covers in col-
ors. Profusely illustrated throughout. A big lot
of Jokes and Comic Drawings. Eight issues equal
20 big volumes, which would cost, as honks, at
least $211.00.

A special feature is the award of $220.00 in
cash prizes for the best amateur work in many
subjects. There is no reason why YOUR boy
should not win some of these prizes. Remember,
only 50 cents for eight months. If you arc not
satisfied. we will refund your money promptly and
without question. Remit in stamps if more con-
venient.

I On sale at all newsstands -10e a copy.)

SEAR 11E1 HERE

The Sc. Tr F. REDFIELD CO..
9242 Main St., Smethport, Pa.
I accept your special half-price introductory offer

4(1111 enclose 50 cents for which send T II E BOYS'
MAGAZINE for eight months to

(Write name and address plainly)
Name

Street or R.F D

City State

BLANK CARTMD,EntIPRICEr.

50c.
=f1111-.. 9-wite:N apt$1

Well Title and Of.
fectives modelled on
latest type of Revolver:
appearance alone ie
ono o to scare a born.
tar. a%en loaded it may
bees effective wret
revolver eritbooas t dangser to life. !Stakes stand-
ard .22 Car. Blank Carl:edam obtainable every..
pErre. Price SOc. Superior quality S1.00 post-
aid. Blank Cartridges. by exprerm, 500 per 100.

Johnson Smith & Co..
Dept. 912 1218 Washington Ave., Racine, Wis.

POST.
PAID

LEARN AT 11(514E-;?:-..-i.-x!'n buirz Iva ARE TIME
Writ, for book. "Hoer to Become  Good Penman," and beautiful.

speetrnene. Free. Your name on cord if goo enclose ,tamp
F. W. TendAyn, 434 Ridge Bldg , et Re, Me.

TELEGRAPH'
I Mom and WIroloael and R kIEW Ai Ael.111INTINfl taught thiwoughl,
Big Warne: errs( opprgirtnItIes. nl.eee. tare...
Telttray& Rallies, Radio. and Ginerninent off: begets, Inw-
orpo.rtnItly. to earn tare tusrtkin ratable hr.
DODGE'S INSTITUTE, A Street, Valpersiee. Ind.

amylit,he Moving
Pictures

By MAURICE E. PELGRIMS

(Continued front page WA I
,,,,, ............ .......

screen itself is placed midway in what.
temporarily, is a sort of long wooden tInnel.
The visible opening presents an area of
about seven feet square. The particularly
interesting property of the dark chamber
of remaining entirely (lark despite the
luminous beam projected by the apparatus
through the screen and the daylight arriving
from the surrounding open space, is also
quite noteworthy. This visibility is rendered
so acute under the circumstances, that the
texts appearing between scenes may be read
with case at a distance of 200 feet.

WinneTs Loud-
LoirAtest

I-0111 rilge 9l2)

FIFTH PRIZE
By T. Mackie

This loud -speaker is built almost entirely
from a Ford horn. First undo the six bolts
around cap of horn. Before taking the sec-
tions apart make a scratch on each directly
opposite each other to aid in assembling.
Take the sections apart and remove the iron
diaphragm. If the windings of the magnet
coil arc burned out, re -wind with the same
size and same length of wire as was origi-
nally used.

The next operation is to wind the mov-
ing coil. This is wound on a core A of an
inch in diameter between two fibre pieces,
placed A of an inch apart. Wind some
fine wire front a spark coil secondary, No.
40 enameled, to a depth of about 'A of an
inch. leaving leads 2 inches long. Care-
fully remove from form and soak in shel-
lac, then lay aside to dry.

Cut out of thin mica a diaphragm of the
same size as the original iron one. Cut
two rings of very thin cardboard, of the
same outside diameter as the diaphragm and
about /4 inch wide. The horn is now ready
to 'assemble. Place the fine wire coil in the
exact center of the mica diaphragm. !Ise a
little glue .or shellac to stick it there, then
clinch it in position with a piece of copper
wire (see Fig. 1) passed through holes
drilled in the mica. Place a cardboard ring
on each side of the mica and attach with a
little glue. Drill two V4 inch holes near the
horn terminals, and through these put two
small bolts, insulated from the frame with
fiber washers (Fig. 2). To these solder
the lead wires from the moving coil. Now
lay the diaphragm and coil in position on
the horn, the coil on the side nearest the
magnet and see that the leads are placed all
right. On top of the diaphragm place the
cap (Fig. 3) so that the scratches are op-
posite each other. Hold the sections tightly
together and drill through the six holes
with a ' s inch drill to remove the card-
board and mica therein. Fasten on cap and
support ,ith bolts.

For the base use a piece of wood 7 x 9
inches. Cut a slot 3 inches long and 111 of
an inch wide, parallel to and 4.4 'of an inch
from one of the ends. Drill a !!t inch hole
2A inches from each corner into this end.
Into the slot set the horn mounting and
fasten in place with wood screws put
through these two holes. Mount binding
posts and switch as shown in the photo-
graph and connect as in Fig. 4. Run the
connecting wires in grooves in the base.

Electricity
Taught by Practical Men

II you ray. t an rloolrital escort in the... four menthe you are
'kinking mrong Being n

- I anoint. le a real rob and cant.. be
I d ineirurt.on may ger you by ler  um, but ell
net gww you the ..lid leundalien let Ole poaliion.

then etch.. le.  day Item your ..e.. nk
work Learn al home in your .... Ilundie.l. el B used men

Imre gi.ren oh. rind .re aewell teeter ael.
B Homo Study Method. give occoo...1

I. Llestrisat II You .....
in any breach .1 .. i . ity. wme ea

today Let im show you hrw me orark. men ee
they Ireee a. gain.. urn: ler the Burgew rata
to nn  Elertritity.- rells el orig....Wm Teen
and bow H klerhodt you tor the.

sortar akItLI SS r Como.,

BURGESS ELECTRICAL SCHOOL
744 E. 42nd 51 Doge I. Chicago, 111

Canadian Branrh. 201 Crawford Street. Toronto, (Mt . Canada.

ELECTRICAL HANDBOOK
%le have prepared a por ket stge note book I ticai men. Con
lame drawings and tit/twat,. of electrical m., ,  And connection.
ovry 200 fotmulan with problems wodsed

THE 111.R.C.5 BELL tn-ii dreninne her Meier 1 ran
Eriintlormer swirihrt. Lighting Celrulmion.

.ludo LI Ilklethenterice. Loire. Rewelani.. St ire Calla- Pule. Ohm. L..,
Unknown Hesistanres. 1 .ouhlee \ I e inna C Cele

iti:eling linorder.:, I iorney. Pow.
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r .. Formulae fur Line
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THE BURGESS COMPANY. Consulling Electrical Engineers
742 East 42nd St. Radio Apparatus and Supplies Chicago. Ill.

Monarch
Junior
Engine
Lathe

ft

$225.00

The MONARCH Junior Lathe
INVENTORS and MECHANICS-here is an Ideal,
compact, trouble -proof lathe-Instantly ready to belt,
Sou turn out small parts. 1 t works to an HertlIACY of
1/1000 of an hull. rim be installed oil your work 
bench. Iles semi -quick change gear Hint automatic
safety desires. Built with bed lengths to 5 feet. also
with I l inches suing at slightly higher price. Write
at ones for your FREE copy of the MONARCH Lathe
catalog. 3IONARCH Lathes are built up to 30 Inches
suing.

THE MONARCH MACHINE TOOL CO.
418 Oak Street, Sidney, Ohio

Deafness
Perfect hearing is now being re-
stored in every condition of deaf-
ness or defective hearing from
causes such as Catarrhal Deaf-
ness, Relaxed or Sunken Drums.
Thickened Drums, Roaring and
Hissing Sounds, Perforated,
Wholly or Partially Destroyed
Drums,Discharge from 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-
NESSW.ItsvoinNit yEoAu fullR

DRUMparticulars Incorporated
testimonials,ated

581 Inter -Southern Bldg. LOUISVILLE, KY.

SEX
Facts other corn hookc don't
dare discuss arc plainly told in
"Where Knowledge Means
Happiness." Creates a new
kind of married love. One
reader says:
It contains more real in-
formation than all other .,e.r
books pia together.

1. rom "Il'here Is Howl- Sent in plain cover, by re
^dge Means Happiness" turn mail, for $1.1111, cash,

Copyright 1921 money order,check or stamps.

COUNSEL SERVICE, Dept. 39. 257 W. 7tst St., N. Y.

****************************
*.. Sky -grapes are as worth while In see as Land-
_,Aw 4(.,ii..e. and ran be viewed without paying railroad 71.
31. Lite. lie. a Guide! ** ** RADIUM * STAR * MAP *
* 1 ft. Long, roots $5.50 ** Shines at night! Sample mostellation free. *

C. W. Sandell 643 ONTARIO ST. .,*
Oak Park, III. (2010) _,'''* ** ***************************
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Radio Wrinkies i(13r
Those Who BuiIldl

Their Own
By A. P. PECK

((Continued from rage 882)

be connected from the grid lead to the
filament. the exact position being left to
the constructor. The generally accepted
place for the grid leak is the former,
but the latter connection has often been
found most efficient.

In choosing his panel and deciding
whether or not he shall shield the same,
the amateur is often confronted by con-
flicting opinions. We therefore mention
below several ways of constructing and
shielding panels, and will leave the
choice to the constructor's taste or size
of his pocketbook.

There can be purchased on the mar-
ket a composition panel in the center of
which is moulded a copper screen. This
screen, of course, is placed there in or-
der to shield instruments from the body
capacity of the operator. In using this
type of panel, it is necessary that all
the holes drilled through the panel be
bushed with some form of insulator.
Of course, all the necessary holes must
be drilled larger than required_ so as to
allow for the thickness of the bushing.
This is illustrated in Fig. 4A.

Some amateurs purchase fairly thick
hard rubber or bakelite panels, and
then place aluminum sheet in back of
the same for shielding purposes. To the
writer. however, this seems to be a waste
of money. Why not purchase a thin
panel or hard rubber or bakelite, say
1 /16 of an inch thick, and use 1/16 inch
aluminum as a backing for the same.
The aluminum will serve a two -fold
purpose; namely, that of strengthening
Oa thin panel, and also of shielding the
instruments. In this case, as in Fig.
4A. all the holes drilled must be bushed,
and the bushing must extend at least
1/16 of an inch through the back of
the panel. Over this extension a fibre
washer is placed. This is to insulate
the parts projecting through the bush-
ing from the aluminum sheet.

In Fig. 4C we show the rear view of
a panel which may be constructed of
lny insulating material, and is then cov-
ered with metal foil, which may be
fastened to it by means of shellac. Be-
fore it is fastened, however, all the
holes that are to be drilled in the panel
must be laid out on the foil and larger
holes cut therein. The only place
where it will not he necessary to cut a
larger hole than that in the panel, is
where the ground post is to be placed.
This is done so that the ground connec-
tion will touch the metal foil, thereby
of course. connecting the same to the
ground, which is very desirable in pro-
ducing the shielding. effect.

Very good looking panels may be
made of polished hard wood, but their
insulating qualities arc not very high.
However, many amateurs use them be-
cause of their cheapness, and arc will-
ing to sacrifice efficiency for this rea-
son. They need not make this sacrifice,
however, for. by means of pieces of
scrap bakelite, they may make their
panels as efficient as one constructed
from a large piece of insulating material.
This is done as shown in Fig. 4D. Where
it is desired to place a switch, a square
hole is cut in the panel and a small piece
of bakelite. slightly larger than this hole,
is obtained. The latter is drilled for
the switch points and arm and fastened
directly over the square hole cut in the
panel. In this way none of the metal

Perfect Reception
BRANDES Matched Tone headsets are the

standard equipment of the receivers
made by the leading radio manufac-

turers. The listener judges a radio receiver
by what he hears. It follows that Brandes
Matched Tone headsets must have the quali-
ties that the radio manufacturer demands.

If your receiver is not equipped with
Bra ndes Matched Tone headsets, you are not
hearing the music perfectly.

Send ten cents in stamps for the "Begin-
ner's Book of Radio." It explains radio in
terms that anyone can understand.

OISTRI317ORS AND DISTINCT OFFICES:
Al unry Bldg.. Wa.hington. D. C. 709 Mission St.. San Franci.co. Cal.
.13 S. Chilton Si., Chicago. III 76 Pearl St., 110.1,,ii. Mass.
71.4 Granite Bldg., Pittsburgh. I'a. 802 Forsythe Bldg.. Atlanta, Ga.

1221) Nieollet As, . Nlinneapolis. Nliiin.
International El, et,, . . in pat ty . W tiling I on. N. 1.

C.B randes, INC
(Attached Tone Headsets.........
237 Lafayette St., New York.

Dept. S. I.
Made in l'a;tatla by Canadian Brandes, Ltd., Toronto,

and di -allele' by Perkins Electric, Lid., Montreal.

RESULT OF FOURTEEN YEARS' EXPERIENCE

RADIO & Auto BatteriesCharged oft armFpe ws netts ;41;A-BBooster
A Full Wave Automatic Magnetic Charging Rectifier for 105.125 Volt 60 Cycle
A.C. 11 ciiatg,t, ti. 190 'op A Ii Loud Speal.er and Auto Batteries in aeries.Inductiiek al 11.11.. u. or night. Multiple connections minetessary. charging elfcults separate. Ni, gcotintis, nn danger. no skill renulred. AMMETER eliminates
guess work. lbfesitile electrodes rectify current. Will charge dead battery. Len,.
I artery rollnecks6 sere. plug In limn socket, anal, rectifier clips on battery ter
mina is. turn snitck anti battery Is charged in moetting. Nothing like It matte.
It Hot gtatIfOng to feel your batteries ATV ready for all radiophone music and
news? Starting car ittlIrk 1.4111Iren fetter new batteries. Do not think your bat-
tery Is Iciot and corn out n11111.11 11141111Se It Witt not tart your car. A reclining
Ulla It wit!, lift. Sa!es more than its east. Lasts as lifetime. 7 TYPES by
Maser Guilder and POPULARLY PRICED. Type 6 charges a 6 volt batten at
c amperes, $15; Type 12 charges 12 ion battery at amps.. 616: Type B
charges n to 1 20 nil "It" batteries. SI5: TYPE AD charges B and autn bat.

charges it volt hatter,.$21.: Type 166 12 Allittn., $20: Type 1612 charges
12 volt battery, 7 amps.. $20: Type 1626 Is a combination of Types 166 and
1612 and charges both ti oral 12 volt batteries, 526. The larger Types are renal,
mended for heart batteries. or where time In limited. Shipping weights. rem
piete with AMMETER and BATTERY CLIPS. 11 to 15 lbs. ORDER from Yon,
dealer. or mail rink for prompt express shipment: include postage and insurance
el,argee for parcel vest shlinerot. or Write On to hip Type desired C. 0. D.
F -F FULL WAVE ROTARY RECTIFIER for GROUP CHARGING, autnmatir
12 batten' 8 al.rolO rapacity. $135. FREE descriptive ROTARY Bulletin 12.5.
ORDER Now or WRITE lann,diatoviar FREE descriptive BOOSTER Bulletin 1'2.

General OFFICES & WORKSFranceManufacturingCo. CLEVELAND. OHIO. U. S. A:
Canadian Representative: battery Service & Sales Co., Hamilton, Ontario, Canada.
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Don't Mame lit
on Static

THE REAL EXPLANATION OF
MUCH OF THE TROUBLE YOU
HAVE WITH YOUR RADIO SET.

By J. C. Shaw

One of the things which the radio
world is rapidly learning is that the
term "static" has been very loosely
used to cover a multitude of radio
sins for which static is really in no
way responsible.

It is discovering that many of the
frying. crackling noises and much
of the so-called interference laid at
static's door are due to nothing- more
or less than the use of batteries of
the wrong kind or that leak an ex-
cessive amount of electricity.

Any one of these battery faults
can undo the most careful work in
construction of set and aerials, and
usually not only one but two or
three of them are present in the
same place.

Radio operators should remember
particularly that "II" batteries are
in series with the plumes or ampli-
fying horn and that any noises set
up Nvithin the "IV' batteries them-
selves will come in strong. Viiti can
demonstrate this to yourself by
scratching your "H" batteries with
yiiur finger -nail. The noise you get
through your phones will surprise
you.

A growing understanding of these
facts is leading to much greater care
in the selection of batteries and to
the use of high-grade storage bat-
teries for both A and Ft work, since
such storage batteries have just the
characteristics needed for both ef-
ficiency and economy in radio ser-
vice.

111 interesting development in this con-
nection is the new type "II" battery- and an
all -rubber "A" battery put on the market
by the Villard company. In these batteries.
electrical leakage, which is present to such
a great extent in the ordinary battery and
which accounts for so much noise, is to a
great extent ingeniously overcome.

The "B" battery cells are cylindrical
glass jars with hard -rubber. screwed -ii
covers. These are so spaced that the Ilillt
contact between cells is through heavy.
burned -on connectors. No sealing com-
pound is used and the box is cut down
so that the sides reach up only about half
way LI the tops of the jars.

These features and the use of threaded -
rubber insulation, operators full. result in
a - battery which holds its voltage and.
with occasional recharging, lasts for years.
The writer has seen this Willard "II" bat-
tiry in use on different sets and has been
greatly impressed with the w ay it adds to
range and power and cuts out noises.

Inasmuch as this big improvement can
he effected at an actual saying of money
because ,1 the long life of a really good
storage bawry. there is no question that
this type of battery will rapiill y be adopted
for a great majority of sets. When this
is done. the bugaiicio of "static" will lose
much of its terror.-(.-Idoertisentent)

parts of this set touch the wooden panel,
Very neat effects may be obtained by bevel-
ling the edges of the strips slightly. The ef-
fect obtained in this way is similar to that
obtained in using the unit sets put out by
certain manufacturers which are so popular
with. some amateurs. In the case of "Mt-
ing-post holes, these should be hushed as is
also shown in Fig. 4D. These bushings
must be turned up with a flange on one end
in a lathe and after they arc inserted in the
panel, an insulating washer is to he placed
over the other end.

There are certain experimenters who
prefer the so-called isolated instrument
way of setting up a receiving set. For
this work a suggestion is given in
4E. All the instruments which have to
lie controlled in the course of receiving,
are mounted on small insulating panels
and set up on the front of a wooden

as shown. The other instruments.
such as the tubes and transformers, arc
placed in the rear. On the back of the
baseboard may be erected several strips
of hard rubber or bakelite with slots
cut in their edges with a hack saw; as
shown. These strips arc used to support
the wiring, and are very handy to pre-
vent short-circuiting 431 the different
connections which must necessarily
cross quite close to each other. By
using these strips, hare wire may he
employed without the attending fear of
short-circuits.

One of the neatest styles of radio sets
for home use, which has come to the
writer's attention, is that illustrated in
Fig. 4F. The form is somewhat similar
to that of a phonograph cabinet. but by
lifting the top. the interior of the set is
revealed. Any amateur with a little
woodworking experience should have no
trouble in constructing a cabinet for this
type of set. The controls are set slight-
ly hack from the front of the cabinet
and two doors are provided, which rover
these controls when not in use. In the
lower compartment, which is also closed
by means of doors, the "A" and "B"
batteries arc kept. The entire set stands
at a height of about 4 feet from the
floor, and as the "Adv" writers aptly
say. "Would prove to be an ornament
to anybody's parlor."

For those who employ the old style
tubular valve. a surprise is in store, 7ro-
Oiling of course, they have not already
learned this trick. It is the utilizing of
permanent magnets or a winding of wire
on the exterior of the tube to produce a
magnetic field, which in turn concen-
trates the flow of electrons within the
tube, thereby increasing the volume of
the received signals. This is illustrated
in Fig. 5. A large permanent steel mag-
net may be used, and various positons
of the same in relation to the tube
should be tried. The writer tried using
it winding of about fifty turns of No. 22
DCC magnet wire in the center of the
tube. connected in series with a 6 -volt
storage battery. and a 6 -volt, 8 candle
power lamp, Better results were obtained
by inserting a rheostat in the circuit so
as to control the flow of current through
the winding. When these stunts were
tried on the up-to-date four -prong tubes,
very title success was gained. but the
writer would be glad to hear from any
amateurs who are able to increase the
efficiency of their tubes by this method.

!Tow Many times have you left your
tube set with the filaments turned on,
and not discovered it for several hours.
much to the detriment of your "A" bat-
tery? This trouble can be eliminated,
providing of course that you use phones
and not a loud -speaker. as shown in
Fig. 6. A hook switch projects through

The Right way is
The Best way

Build Your Own Set

.1)
A short wave regenerative set, unassembled. for
$15.00. This set is designed according to the
"Radio Constructor Plan" No. 1 of the Con.
solidated Radio Call Book Co. Plans and in.
structions 50 cents extra. All parts furnished-
all holes drilled-ready to be put together.
Receives telephone broadcasting and wireless
signals from 150 to 611(1 meters.
Material includes 43 plate variable condenser.
dials, necessary wire, switch. knobs. switch points.
binding posts, material for cabinet. "Radion"
panel drilled ready for assembly. Illustration
shows complete variometer for which tubes and
all necessary parts are included. If wound coils
are desired add $1.00.
All parts of the above R. C. No. I securely
packed. l'rice 815.00.

The R. C. No. I will be neatly packed in
special Christmas Boxes for those desiring
to use the above set for the Holidays.

010
The principles Urdertyinz
RADII COMMUNICATION

A Complele%Practical

EDUCATOR

V. J. IMAM) at TrANDADAI
Doe

tlOTh.152P1Gt1112t.46X7nnt.
266VAtu6ettroa6116M3

The most
complete and
authoritative

Book on

Radio
sire: 4 Si x 7 i4 in.

Furnishes official
and reliable radio
data from the U. S.
Bureau of Stand-
ards. Contains 352
pages tilled with
Radio meat. 268
diagrams and illus-
trations.

includes Elementary Electricity for Radio Be-
ginners, Dynamo -Electric Machinery. Radio Cir
Lui s, Electro Magnetic Waves. Transmitting and
Receiving Apparatus. Crystal Detectors.
Bound in Full ('loth. Only $1.00 postpaid.
)rder your copy today to in.nre prompt delivery.

1'. 0. M. 0. and Express M. 0. acceptable.
Send for our catalogue

Fremont Radio Sales Co.
50 Church Street, N. Y. C.

Radio Supplies
All Standard Goods Immediate Deliveries

Distributors for
BALDWIN. BRA NDES and FROST. PHONES.

MONROE RECEIVING SETS.
Atwater -Kent, Chelten. Chelsea. Thorderson.

Burgess. Cunningham, Magnavox and many others.
A comp/etc Line. Largest Stock in the Middle West.

Write for Catalogue.
DEALERS-ATTRACTIVE DISCOUNTS

AMERICAN R1DIO MFG. CO. Dept. F.
107 E. 13th STREET-KANSAS CITY, MO.

LOUD SPEAKER
FOR ANY CRYSTAL SET

Our Engincern, Deparlmenr ha, rcrentl, 1,11ertell a loud
speaker that ran he used on any rrysla I set and heard over
.4, ma 1 rnoms. Easi ennStrurted IoN amal en;. Na
lionhteSnene sInra.r hart., reqUired. Send 2,e for min-
oiele hint rum Inns. catalogue free. SteinMel 7. V I reless
Manufacturing rnmitam 17114 Penn venue. Pittsbuca0.
Ita.. Manufacturers and Engineers.
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the front of the panel on which the
phones are hung when not in use. By
hanging up the phones, the hook is
pulled down, and two springs in
hack of the panel are separated. thereby
breaking the "A" battery circuit. Most
of the parts necessary for constructing
this switch can be obtained from an old
telephone.

Now here is one for the crystal radio
"fan." Before we describe it, we want
to give a piece of advice, and that is,
buy your crystal in bulk. Half pound
lots of galena may be purchased for the
price of two or three mounted crystals.
and will in almost every case yield many
sensitive pieces. some of which are often
much better than those purchased al-
ready mounted. In Fig. 7 is shown a
device which makes easy the testing of
large quantities of crystal. A wooden
base is obtained about 5 inches long by
4 inches wide. and a piece of copper or
tin foil is fastened thereon as shown. A
binding, post is also provided, which
makes contact with this plate. On the
other end of the base is fastened a bind-
ing post to which is connected a piece
of flexible wire about 16 inches long. To
the end of this wire is soldered a piece of
brass wire about No. 10 or No. 12, the
other end of which is filed to a point.
Several layers of tape are now placed
over this brass wire to serve as an in-
sulated handle. Now to use this, con-
nect it in the receiving circuit in place
of the detector. Place a quantity of
galena or other crystal which has been
crushed into pieces about rq of an inch
cube on the plate and turn on the buz-
zer test. With the pointed brass wire.
go carefully over each piece of mineral
and a thorough test can be given very
quickly. Of course. it will not be neces-

to use the buzzer test if your set is
tuned to the wave of sonic transmitting
stations. and you are sure that they are
in operation.

Well. fellow "bugs.- there you are:
go to it, and let us know of any other
stunts or kinks that volt may discover.

natdio for the
Begin

By ARMSTRONG PERRY

I ( main tied from raw 88t))

today you can buy the stator, or outside
cardboard tube for a dime; the rotor hall
for a quarter; the shaft and knob for
about a dime apiece and wire enough for
the windings for a quarter. The winding
is nut a difficult matter and it is unnecessary
to waste words in description, !krause the
plans shim. it so clearly. Careful pains
taking work is essential however. The
use of the varioineter saves about twenty
set itch points ihat are required to receive
the wires from a tapped coil, but the tapped
coil may enable you to tune to a greater
range ..f wave lengths. I f switch points.
1,,ngne, and knobs arc needed they can he
purchased for from five cents each up-
ward. Solder. which is needed for making
good electrical connections can he purchased
in paste form and melted with a match.

After passing the tuner the current gees
through a detec:or. which is usually a piece
of galena or an electron tube. Any device
that will hold a galena crystal in disci con-
tact with one wire and in variable contact
with another will answer the purpose. In
fact I sometimes hold the crystal in my
fingers, with no 'mechanical device what-
ever, and touch it with the antenna wire
but this is not good practice for it is
impossible to maintain tile steady fires -
sure needed for good results and c.m-
tact with the skin may destroy the

The luture
of RADIO

The fun and entertainment
that you and your friends get
from Radio should never be
marred by failure of your ap-
paratus to properly do its
part-and it won't fail if it
is properly made.

The Radio "fans'' of today will
be the Radio experts of the future
-trovidea the equipment used now
gives service and satisfaction. If
von are interested-much or little-
in Radio, don't let inefficient equip-
ment discourage you. Insist on
SIGNAL parts and SIGNAL sets.

Every SIGNAL item is made ill a fac-
tory that has grown up with "wireless."
One of the earliest manufacturers of
such equipment. SI( ;NAL offers you,
now. Radio parts and Radio Sets that arc
right, and are dcpendabie. To insure get-
ting all there is- to be confident that
nothing goes by you without your ctin-
sent-say SI(;NAL, and stick to it, when
you buy equipment of any kind,

Atlanta

eletclaud

Factory and General Office

1911 Broadway,
Menominee, Mich.

l'ilini.a. wh
311mumpolis St. Louis
sea York Sao Cramimo

Toronto

You'll find oar local address in your
Telephone Directory

923

Signal Junior
Detector Unita

For the amateur, and also
the rapidly- growing com-
mercial field, we have de-
veloped an entirely new line
of apparatus, in which is

incorporated the very latest
advancement of the science
of Radio.

Each individual min is

primarily a sepia etc and
distinct device, complete in
itself, yet by adding tine to
another any combination may
lie obtained. from the simple
crystal detect''r till -lough all
the stages of radio - fre-
quency and audio -frequency
ampliticatitin.

Seasoned knowledge and
experienced handicraft are
built into these units-the
product of a plant and all
organization whose history
in Radio dates hack to the
earliest (lays of "wireless."

COUPON FOR GUIDE TO
RADIO SATISFACTION

Please send, without
your interesting hook about SIG

parts and nets, to the :min,
and address written in tlic margn

thi.. rage.

COUBU MEAD

` aads

BOYS! RADAI0
REAL'SET

ABSOLUTELY FREE
BUSH your name and address
and IVO will tell you 110W you
can get Ms RADIO SET Alt.

ron1.1."TF.11,1" FREE. RA-
DIO SET comes to you
complete, with single
slide tuning roll, erYatel
deteetor and phone con-
denser, A ND Dertaux
eeEtn 1.110NF1.1. No
batteries required: no
eXperieliCe. it rite To
day for Pere RadloPlan.

HOME $UPPLY -CO.
131 Duane St.

Dept.26
New TorL City

N- Adjust -
men is
R

NO Tubes1
 Wasted
Used by
Electricians
Mechanics
Automobilisto
Experimenters
and for Radio
Hook -Ups.

YOUR THRU!
Pumping. Priming.

Blowing

THE LENK
AUTOMATIC
O alcoholtorch will blow for
you. in 10 secondsalter lighting gives
blast of 1400  Fah,

Price $2.00
It year &Orr .1
carts Tic Leak T.,-
O a 1,10 rove 81,1
money <cam awl we u11
lend yen oaa by prof
prat prepaid.

Ins st on the ..Lens THE LENK MFG., CO
Teach. Beware of
worthless imitations 34 Portland Si., Boston, Mass.

MONEY for Yo A.1.1 .o your Salary. Make Extra Pin Money.U Start a lucrative business of your own. Spend
hour i ti, lt Ito 1:1k ,tilo,cript it,- for the "Sei,nee & Invention." We'll pay you well and you'll

t ht L. 1'1.1t, for full 1):11 I . l'11, 111at ion D. Pl.. Se ionee 713 Pl., N.Y.C.
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CINO WISHES

Variometers and Variocouplers Del-ux; they can't he beat!

l'scrs of CINO variometers and variocouplers. in the vicinity of Cincinnati are receiving
consistently broadcasts front both coasts on detector tube only. A conservative estimate of
the range of a tuner built of CINO parts would be around 1500 miles.

Furnished as follows:

Variometers complete $3.75 Variocouplers $4.00

Variom wound and assembled. 3.25 Variometer wood parts 2.00

kVe can furnish all the parts to build up any type of tuner. detector. or amplifier front the
cabinets and Formica panels down to the smallest screw or nut. Send us your requirements.
Panels: smooth machine cut to size; thick @ .02e sq. in.. ,:;;" thick @ .02V2c sq. in.;
10% discount on panels containing over two square feet. We drill panels to order. Send

us your specifications.

THE CINO RADIO MFG. CO.
216 West 12th Street Cincinnati, Ohio
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crystals sensitivity. At the present price
of crystal detectors and parts it is
hardly worth while to spend time
building one except for the purpose
of keeping busy and getting experience.
Fifty cents will buy one complete, crystal
and all. The plan shows where and how
to attach it to panel or base.

Some plans call for one condenser,
or more, fixed or variable. Others
do not. Condensers can be purchased
complete for from sixty-five cents to
five dollars or more, according to type
and size. As there are many types
designed for a variety of purposes it
is as unwise to order a condenser with-
out natning the type and capacity de-
sired, as it is to order an automobile
without specifying what kind you want.
At the five-and-ten I can buy con-
denser plates at a nickel each, bases,
shafts, separators and all other parts
and assemble a condenser to meet the
requirements of my plan. The location
of condensers in the circuits are al-
ways clearly shown on the plan. The
types and capacities, if not indicated,
can be learned by asking questions.

The last piece of apparatus that the
current asses through is the phone.
Phones c ,me singly or in pairs and the
price now is from $2.50 to $10.00 apiece.
You will hear more with a good phone
than with a cheap one. The current
goes in one tip of the phone cord,
through the phone and out the other
tip. The tips are 'secured to binding
posts or other efficient contacts. The
outgoing current goes over a wire to
a binding post marked "Ground."
From there it goes over another wire
to a water pipe or some other metal
that goes down into the ground. The
energy is transferred from the ground
back to the antenna, in part, thus com-
pleting a circuit. Electricity will not
flow unless by some means it can re-
turn to the point whence it started.

A simple crystal detector receiver
can be changed into au electron tube
receiver by substituting for it a vacuum
tube. The tube must have a socket
which will hold it in place and provide
a means for connecting the three metal
parts within the tube with wires out-
side. It must have one battery to
light its filament and another to place
a pressure, or potential, upon its plate.
The current from the antenna goes to a
third part called the grid. An enlarged
plan is needed for the addition of the
tube to the crystal detector set. While
the action of the tube is even more com-
plicated than that of the crystal and
tuner, a novice can build and operate
a tube set if he can read and follow a
plan.

Those who live more than ten miles
from a broadcasting station may as well
tackle the tube set at the start. A
crystal frequently brings in stations
twenty-five miles or more away. I have
picked up code with a crystal from sta-
tions two hundred miles away. Mar-
coni received his first transatlantic
signals without a tube. But if you
depend upon a crystal for long dis-
tances you must have a very much
better antenna and. ground connection
than most stations have.

It is better for the beginner to con-
sider a number of plans and select one
adapted to his circumstances, than to
take the first one suggested by a man
at a distance who has no knowledge of
local conditions. The experienced radio
man can order parts with reasonable
assurance that he knows what he
wants. The beginner gets along faster
and better if he can visit a local store

The Old Christmas Songs
will be broadcasted all OtTY the country

EMI AL
- 

receiving set is the simplest set to operate
on sale and one of the most efficient.
AS a Christmas gift Is is iery acceptable
because Is is sold minplete ht every detail
from the aerial to the batteries.

lull orders must include postage. TERMS: -Money Orders
fired is Standen!. Guaranteed, and is of perfect workm

$24.00 A Battery, 100 amp.. 6 V $16.75
$19.00 A Battery, 80 amp.. 6 V
$14.50 A Battery, 60 amp.. 6 V 8.75
$1.00 Rheostat .32
75e High Quality Dial .20
$5.00 23 pl. Variable Coed 1.65
$5.50 43 pl. Variable Coed 1.95
$4.50 Variometer, guaranteed. high quality 2.40
$4.25 Variocoupler, guaranteed, high quality 2.25
Bronze Bus Bar, tinned. ft .02
$3.00 BATTERY, 221A V. VARIABLE,

HIGHEST QUALITY, GUARANTEED.
LARGE SIZE 1.45

$1.75 B Battery. 221/2 V. variable, highest
quality. guaranteed, small size .75

3 Plate Vernier Variable Condenser .70
Guaranteed Genuine Bakelite Panels

7'10. $1.25: ' 7018, $1.85;  9x10 1.45
5x 5, .47; 6x 9, .95;  6x12 1.25
7x 9, 1.15: 12x14, 3.00;  7x24 3.00
50c Mica Condensers .25
$ 1.00 All Moulded V. T. Sockets .25
$1.50 MICROSTATS .95
$2.00 Chelton Lightning Arresters
HOMECHARGER DE LUXE

110 You Nerd Radio Supplies?
OUR PRICES SPEAK

LOUDER THAN WORDS
with Orilers.--ebecks not accepted. All Merchandise

anshIp.

11.45
54.50 Thordarson Transformers $2.35
Thordarson Grid Condensers .15
$1.50 Thordarson Vernier Rheostat 1.10
$18.00 WESTINGHOUSE BATTERY

CHARGES 13.75
$19.50 Westinghouse Battery Chargers for

7

15.00
0e Open Circuit Jack
"A" and "B" Batteries

.60
85e Closed Circuit .65
$1.00 2 Circuit Jack .80

.07
4140neobsK. D. Crystal Detector .16
Magnet Wire 20 per cent discount off list
$1.00 Bethlehem Radiophone Plug .75
75c Battery Hydrometer .35
Knife Switch. S. P. S. T .14
Knife Switch, S. P. D. T. .22
Knife Switch. D. P. D. T .35
$6.50 Wessro Audio Transformers, highest

quality. guaranteed 3.25
$6.75 Westinghouse Storage Battery 5.0$
$8.00 Moulded Variocoupler, highest quality 4.50
$8.00 Moulded Variometer. highest quality 4.50
$8.00 Brandes Phones 5.75
$5.00 Shamrock Variocoupler 2.7513.25

esilipply4service Corp.
18 MURRAY ST.. NEW YORK CITY 2 Blocks S. of Chambers. bet. Broadway and Church St.

HELP WANTED -RADIO

Radio operators again in big demand.
Positions assured to all graduates of this
school. Best record of any radio school
in the United States as shown by recent
check of our graduates receiving first
grade commercial licenses. Start any
time. For full information, call, phone
or write.

Y. M. C. A. RADIO SCHOOL
152 East 86th Street New York City

Telephone Lenox 6051

"The Rest Radio School in the East"
"A lob for Every Graduate"

S

otu Radio
Set Work Better

Perfect reception can be had only
when wire connections aro soldered.

SOLDERALL and a match make
Perfect Joints- guaranteed equal to
wire or bar solder.

At Leading Jobbers and Dealers or
sent Postpaid for 25e a tube.

SOLDERALL CO.
Dept. S. Newark. N. J.

oupERAF-,1.1,ii,
\,difrletalzr
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to buy parts and get advice. One of
the first steps in radio should be to
look around and read books, pamphlets
and magazines until the names and
functions of the various pieces of ap-
paratus become familiar. That saves
waste of time and money.

Plans for building receivers can be
purchased by mail from many reliable
concerns. This magazine publishes
wiring diagrams and construction de-
tails for many types of receivers that
a beginner can construct. It also gives
free advice by mail on the difficulties
encountered.

Like others who give advice to be-
ginners I am often criticized by radio
experts for encouraging the use of
cheap apparatus. A man who is giving
his life to developing a receiver that
will bring in music with all the volume
and quality that it possesses where it
is produced, and who has brought his
inventions to a surprising state of per-
fection, has just taken me to task for
using and suggesting the use of the
crystal detector, though the music
he broadcasts comes to me through a
ten dollar outfit-yes, even through
a Boy Scout's twenty-one cent outfit-
in a way that is entirely satisfactory
to me. He reminds me that persons
who once were thrilled by hearing a
lecturer bark into a phonograph using
a sheet of tin foil for a record and then
hearing the machine reproduce the
bark. are now satisfied only with the
most modern phonographs costing hun-
dreds of dollars. "And who would buy
a spinnet, now that we have pianos?"
he asks.

I see his point of view, and you
will too. Progress toward perfection
is the thing that distinguishes man from
lower animals. But sticklers for per-
fection forget that no man is born
full grown, either in body, mind, or
appreciation. A boy will rip the ivory
off the keys of a thousand dollar piano
without a thought of the sacrilege he
is committing against a long line of
highly developed men who made the
marvelous instrument possible. Then
he will turn around and fight the fellow
who scratches the panel of the dollar
radio outfit that Ile made himself. He
cannot appreciate the wonderful thing
that others have made, but he can ap-
preciate the crude thing that he made
himself.

Men are but children of an older
growth. Some of us, through experience
in other matters, can appreciate to some
extent a highly perfected radio outfit.
But most of us get more fun out of
the simple receiver that we build or as-
semble with our own hands. It teaches
us respect for the better apparatus,
just as trying to chin ourselves on the
limb of an apple tree teaches us re-
spect for the vaudeville acrobat who
gracefully and without apparent effort
achieves a series of giant swings and
a flyaway.

Persons, who have plenty of money
and no ambition to exercise their mus-
cles and their gray matter, do well
when they buy the best and most ex-
pensive apparatus on the market. Event-
ually the beginneu who builds makes
a better customer for the radio manu-
facturer and dealer for his interest
grows while that of the passive lis-
tener fades. Above all. the beginner
who begins even in the smallest way
will get more out of radio and more
out of life than the fellow who sits
down and waits for someone else to
hand him a fully -developed outfit.

Q25

"We Are Now Signing Off --- Good Night!"
NOW ATTACH

ROMaragER
To your AC lamp socket.
snap the clips on your storage

battery and "turn in."
While you sleep the RADIO

HOMCHARGER DE LUXE is
silently charging your battery - the
charging rate being governed auto-
matically. In the morning it is

fully charged; ready
for another eve-
ning's entertain-
ment, and the cost
has been less than a
nickel for current

consumed. No muss, trouble, dirt-no moving of battery-loss of time. You can't connect
it up wrong-it can't overcharge nor harm your battery in any way. Its beautiful mahogany
and gold finish will harmonize with any living room.

Furnished complete with Ammeter, Attachment Cord and Plug, Charging Cable and
Battery Clips, by all good dealers handling radio and electrical equipment, for $18.50.

Ask your dealer ter Bulletin No. 637. illustrating the new HCMCHARGER in actual colors, or write direet

CAUTION WHENINSISTBUYING A RECTIFIER
UPON THE FOLLOWING:

t-SELF-POLARIZING feature, otherwise your RATE, otherwise it will require several daysbattery may be ruined through to fully charge your battery.
charging. 3-UNDERWRITERS' APPROVAL, otherwise, is2-AT LEAST FIVE AMPERE CHARGING case of fire, your insurance may be void.

The HOMCHARGER is the only Rectifier at any price which combines the above three
NECESSARY HOMCHARGING features.

The Automatic Electric Devices Company
116 WEST THIRD STREET CINCINNATI, OHIO

A Telephone
Receiver for 4'

The RADIO INDUSTRIES CORPORATION
have been manufacturing their famous RICO
TRIPOLE RECEIVERS fur some time fur radio
purposes. These phones are made regularly for
2.000 and 3.000 ohms. There has, however, been
a very lance demand for a low-priced 75 -ohm
Receiver. The Corporation has fnally decided to
place one upon the market at a price that every
one can afford. kiiat TRANSMIT TER Af...A ,RECChiC11

THE SPECIFICATIONS ARE AS FOLLOWS:
Aluminum Slit II Spool wound with Empoeks1 Wire, 75 ohms Hard Rubber Composition ('cepTriple Pole Tungsten Magnet Bobbin Ikeda of Bakelite Non -rusting Sherordized Wapiti:Agin

Two Nlekel-plated Binding Posts
Fill in the coupon below and semi for tut ut mot, i f these wonderful watch -case 'phones.At an extra cost of 75c we furnisl a single head -band with the 'phone. This head -band has our regulation

soft rubber asering and will nut tire sou. nor hurt you. even If worn for hours.
THE BIGGEST DOLLAR BUY THAT YOU HAVE EVER SEEN!

PRICE LIST of other receivers we manufacture:
No. 20 2000 ohms Double Head Set $5.00 No. 15 1500 ohms Single Head Set $3.25No. 30 3000 ohms Double Head Set 5.50 No. 75 75 ohms Double Head Set - 5.00No. 40 4000 ohms Double Head Set 9.50 No. 5 5 ohms Double Head Set 5.00No. 50 5000 ohms Double Head Set 12.50 No. 2 1000 ohms Receiver only 2.00No. 60 6000 ohms Double Head Set 15.00 No. 3 1500 ohms Receiver only 2.25No 10 1000 ohms Single Head Set 3.00 No. 05 5 ohms Receiver only 2.00

INDUSTRIES
CORPORATION

131 Duane Street, New York

Radio Industries Corp I I Duane Street, New York City.
Gentlemen:-As per Sour atiVertIsuinent, 1 enclose lierewIthg(Check.M. O.) for for which please send me at once RICO 75 -ohm

Iterelierts) and Head-taindls).
l'uo agree to send these to me all charges prepaid.
Ala., please send me your Illustrated literature and information about
your $350.00 Prize Coolest.
NAME
STREET

STATE.
s

BIG PROFITS
Charging Batteries

$20 brings NB Battery
Charger. Balance easy
terms. $050 to $300
monthly profits. No re
pairs, no renewals, easy to
16 or 32 baStfriefr lettus
recommend size for you.
Free trial. money back
guarantee. Write TODAY
for Information.

NOBART BROS. CO.
Box Troy. Ohio

If you haven't seen
the TUNIT you're
missing something Big.

Ship Owners Radio Service, Inc.
80 Washington St., N. Y.



'126 Science and Invention for January, 1923

RADIO SERVICE

PRODUCTS
The Acknowledged Standard

of the Radio Amateur

PRicF

'8"
(Patent
Applied
For)

The

AMPLITRON
(.-1 Real Loud Speaker)

At the new low price of $8.50. Has met with
success everywhere. Reproduces radio phone
speech and music without distortion-- equally
good for code. Clear and distinct. No ex-
citing butteries or adjustments necessary.
Uses a Baldwin Type "C" single phone.

Price (as illustrated) $8.50

Price WITH BALDWIN
PHONE AND CORD$14.50

V. T. DETECTOR $6.00 AMPLIFIER $10.00
Midget Type Detector and One -Stage Ampli-
fier, size 412" x 412" x 41,e," Formica Panel,
Oak Cabinet, interior construction equal to
high-priced instruments.

Tubular Grid Leaks
1.0, 1.5, 2.0, 3.0 megohms) $0.50 each

Tubular Grid Leaks (.2, .5,
mountings .35 "

Single V. T. Sockets Type S-10 $0.90
Triple V. T. " S-4 2.70

"The Standard Radio Guide, tells you
how to enjoy Radio at home. and the
price is only 50 cents postpaid."

The original
"Little Wonder"

Complete
Receiving set,

including
2000 ohm

headset and
complete aerial

equipment

1250

Remittances for direct orders
should be made by Post Office
Money Order to .Sales
Liberal discounts to dealers.

THE RADIO SERVICE &
MFG. CO. (Est. 1918)

Sales Division

507 Fifth Ave., N. Y. C.
Factory: Lynbrook, L. I
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Tha Ffia-se
Rold1h) Set

By MIKE R. FARRODS

(Conlimwd from page 883)

bicycle pump. The base was made from a
piece of dry cedar and after giving it sev-
t
ral coats of shellac, it had the appearance

"i dark mahogany. I had no thin lumber
available for a panel, as box lumber was
either too thick or warped badly. I had
about given up, until in desperation I went
through the old phonograph records, and
selecting the largest and thickest, I squared
it up and laid out the positions for the
switch points, shafts, and binding posts. I
tried drilling the hides and found that the
drill chipped and flaked the record, so I
went back to first principles and used the
hot tang of the file, pushing it through un-
til the hole was the right size. I conceived
the idea of making the holes for the split
rivet switch points slightly undersize, and
pressing the rivets in with a bit iron;
this worked like a charm, and when Old.
the rivet was held firmly in the hole. The
leads from the primary were then soldered
to the split end of the rivets, making a very
neat job. The switch was made up front
odds and ends from the junk box. The
spring brass arm was cut from a nickel
plated shaving stick holder.

My primary and secondary condensers
were of the book type. I used the top of a
veneer tobacco caddy, upon which to mount
the tinfoil, which came from the saute
source. I next dissolved t!-__ scraps from
the phonograph records in denatured alco-
hol, and after straining through cheese
cloth to remove the bits of paper and fibre,
I applied several coats to the veneer parts
of the condensers, and the result was a
dead black insulating finish resembling Izike-
lite. The phone condenser was made from
tinfoil, and wax paper. After it was made
up I gave it a coat of black varnish and
placed it between two pieces of record
large enough to cover it, and allow the two
strips of shim brass (a thin sheet brass
used as spacers in auto bearings), to extend
outside to make connections. I baked the
whole thing until it was plastic, and then
pressed between two flat -irons, until the
thing looked like its picture in Skinnem &
Robbem's radio catalog. I then mounted it
on the panel.

The next problem was a crystal detector
stand for panel mounting. A small brass
grease cup, one-half inch brass strips from
a hanging lamp, a gamdine needle valve. and

' an enameled copper wire cat -whisker,
evolved under patient drilling, filing, and
twisting into a thing of promise if not of
beauty. Now this labor occupied my even-
tugs at home for the best part of two
weeks, yet no word from the two towers.
So I wrote them a saucy letter, advising
them that the air was full of radio, also
I wanted my phones and galena, and if they
couldn't supply galena, I would be happy
to get one of the 57 varieties that were be-
ing substituted. They advised me that the
mines were unable to produce enough galena
to meet the demand, and that unless Henry
Ford commenced making phones, I would be
several years older before I made connec-
tions.

I read the letter and cranked my Lizzie
and made a quick trip to the Government
wireless station. with bribery as my motive.
The operator, however, informed me that
the one and only piece of carborundum on
hand was now in use. Also, one set of
phones was all that a station was allowed.

I and from the casual glance he bestowed upon
that hard earned twenty dollar bill, I knew
my trip was hopeless. What I apparently
needed was influence, pull, so I appealed to

Choke otr that "squawk!

AFTER all it not always the
bad vaudeville actors that

"get the hook." Many owners have
found an efficient honk to choke off
the "squawk" of their radio sets
and secure enjoyable music by add-
ing Acme ../taio Frequency Ampli-
fying Transformers to the ordinary
detector unit. Acme Transformers
cost but five dollars, yet the results
are almost marvelous. Not only do
they amplify sound, but they bring
it naturally-realistically. They are
necessary to the proper operation of
the Acme Clear Speaker which en-
ables a whole roomful of people to
enjoy the broadcasting concerts.

In order to get more than one
broadcasting station and thereby
pick out the concert you like best,
you should also add an Acme
Radio Frequency Transformer. This
greatly increases the range of your
set whether it be vacuum tube or
crystal detector type. This wonder-
ful little transformer sells for the
same price as its twin brother the
Acme ../udio Frequency Amplifying
Transformer. Your set is not com-
plete without both these transform-
ers and the Acme Clear Speaker.

The Acme Apparatus Company
(pioneer transformer and radio en-
gineers and manufacturers) also
make detector units, the Acmefone,
Acme C. W. and Spark Transmit-
ters, etc. Write for interesting
Transformer booklet if your own
radio or electrical dealer cannot
supply you. The Acme Apparatus
Company, Cambridge, Mass., C. S.
A., New York Sales Office, 1270
Broadway.

Type .1-2 Acme lmplifying Transformer,

Price $5 (East of Rocky Mts.)

ME
or amplification
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an ex -operator for help. Nb chance, but he
loaned me a book that was full of formula:
and wave meters. I studied it, carefully
skipping the formula:, figures and signs, and
thereby discovered that you did not need a
crystal at all; a platinum wire fused in
glass, a cup filled with nitric acid, and you
had an electrolytic rectifier. Great-but I
was just out of platinum, either plain or
glass coated. At about this time I bought a
copy of RADIO News. Here I found a de-
scription of an electrolytic rectifier for
charging storage batteries. This one, how-
ever, used lead and aluminum plates. So
planned a miniature lead and aluminum rec-
tifier. 1 changed the cat -whisker from cop-
per to lead, used soda in the cup with an
aluminum foil lining. and wrote again for
phones. I got my money back, hut no
phones. I just had to have a pair of
phones! I again took an interest in the
look on wave meters and found a picture

a typical phone "with its clothes off." and
an itemized list of its working parts. What
I required then was simply a permanent
magnet, a coil or two of tine wire, a lami-
nated core, a diaphragm, cases, and cord. I
got a Ford magnet from the garage man,
and with some stove pipe iron and a pair
of snips. I constructed an "E" shaped core;
the finest wire I could find at that time was
some No. 24, left from winding the coils. I
made a paper spool to fit the center pole of
the "E" shaped core, and after winding on
about ten layers of wire, I slipped it in
plac%, on the core. I now assembled the
parts by simply allowing the permanent
magnet to support the core, in such a way
that the two outside ends of the cure were
held at the ends of the magnet, the center
pole of the core containing the coil, being in
the exact center of an imaginary line drawn
from one end of the magnet to the opposite
end. I supported the magnet on the base
of the crystal set and connected the wires
to the two binding posts marked "phones."
Then I placed a compass on the Ford mag-
net over the center pole of the "E" core.
and tuned. Absolutely nothing happened.
Now if I had some galena, platinum wire,
or even a carborundum scythe stone-but I
had neither. I went through all the boxes
and drawers, and came back with a can of
silicate of soda (water glass), bought orig-
inally to preserve eggs, and a bottle con-
taining mercury. I poured some drops of
mercury into the cup that had waited so
long for the cheering whistle of galena, and
on top some drops of water glass. I brought
the lead strip cat -whisker into contact with
the water glass and tuned; not yet-so I
changed the lead to aluminum and tuned
some more; still no results.

The book of formula was consulted and I
returned to the scene of battle with my six -
volt auto starting battery, and hook-up for
carborundum; when the connections were
made I tuned, then I put in a drop or two
of water, and a little soda. I tuned the
knobs again, suddenly the compass began to
shimmy, stopped. shinunied; long and short
shimmies.

The ex -operator passed. I called him in.
and together we watched. Again it com-
menced. "Where's your can?" he asked. I
wasn't up on radio slang, and mistook his
meaning. I reached far my Velvet-the can
was empty. "Your phones," he said.
"Haven't any," I replied. I removed the
compass, and opening the Velvet can I laid
it flat over the poles of the "E" core, and
at my exclamation of surprise, he yelled,
"Shut up, it's Morley, he's calling Destruc-
tion Island." "\Vhat kind of a crystal is
that ?" he asked. "That's Variety 58, an in-
vention of mine," I explained proudly.
"here-Destruction Island is answering."
Then I became conscious of a loud sputter-
ing from the Velvet can loud -speaker.
looked for the trouble and found the sec-
ondary coil was quite warm. I touched it,

THESE GOVERNMENT
AEROPLANE GENERATORS

COST UNCLE SAM 532.50 APIECE
Complete surplus stock of
1,300 purchased by The
Newman -Stern Co. from the
U. S. government at auction,
and offered at the amazingly

low price of

Made by Robbins & Myers, famous pro.
dueers of standard electrical apparatus.

WHAT an opportunity this offers to experimenters, elec-
tricians, radio enthusiasts, mechanics and model makers I
Do you like to create, devise. convert and develop things

electrical? Do you love to tinker with and re -construct mechanical
devices? This U. S. Government Aeroplane Generator is a wonder-
ful piece of cleverly -designed electrical apparatus, with a hundred
different possibilities for usefulness --a veritable "gold mine" for the man and
boy with inventive capacity. Remember, every one of these generators is abso-
lutely brand new-never been used. Each one is packed in original, individual
crate. Each one bears the original Robbins & Myers inspection tag.

Specifications
0. S. Government Aeroplane

Itrand 1,11, In original Cases.
ROW/111S & Myers, makers.
33 amperes -1:: tolls --direct

current at 5.000 it. P. M. (re-
volutions per minute).

12 Amperes, 7 Volta. at 3,500
It. P. M.

Series wound.
Length aver all 14".
Ittameter 514..
Length of Field 5".
Length of Shaft (beyond frame)

Diameter of Shaft %..
Length over all (when cut-out

relay Is removed) 9%".
Rali-bearing armature.
4 self -feeding graphite brushes.
Extra large commutator -31

set-lion-fully undercut.
Brushes nag I 4111 -Out relay la 0-

I.,tral by AIUMIIIUM Case.
Shaft fitted with 15" mahog-

any propeller for operation by
until from main ;Homelier of aero-
plane. Standard pulley can br
secured.

What You Can Do With This Generator
-r 0 catalog all the uses to which this generator can
A be put would take a whole newspaper page. All we
can do here is to suggest a few outstanding uses. A
multitude of others will quickly occur to the man or boy
whose mind runs along mechanical and electrical lines.

It can be employed as a generator for a small lighting plant
whet, belted to a I H. P. gasoline engine, thus affording current
to light 20 to 30 12 -volt, 4 C. P. automobile type of lamps. or
lti 12 -volt, 21 C. P. automobile lamps.

As now wired, kt will charge Y 12 -volt storage battery.
Can be used on mutt» boats for lighting and Ignition.
At 3,500 R. P. 3L. driven by H. I'. motor, or by pas

engine. water wheel, wlid mill, etc., it will charge 6 -volt storage
cells

5fakes an ereellent electro-plating generator.
If armature it to-uttuati It will charge a 0 -volt battery at 1,750

R. P. M., or ;lit ii -volt lamps at that speed.
It can lie re -wound as a 500 -volt generator fur radio transmission.
It can Is. Used as a D. C. motor, 110 volts, If le-mound-or on

13 volts as It no. stands.
Young Inventors on faring whew wind or water power Is at all -

able ran make a useful little lighting plant out of tills device. and
get no end of interest lag diversion in NO rigging It tip. Scores

of oilier uses w111 suggest 1111011*
selveS.

U. S. Demanded High Quality
A. tlicse generators were o-iginally in-

tended to heat aviators' garments by elec -
tricit y during high -altitude flights, they
were very sturdily constructed so as to
insure their meeting the requirements of
this hard and important usage. When you
inspect this generator. you will see that it
was made to stand the gaff'

e EAMCV(1-
Totticlac. Radio Division

Newman -Stern Bldg., Cleveland, 0.

Producers of the famous "Red -Head"
Phones, "NAA" Arlington Tested Detector
Minerals, N -S Microphone Buttons, and the
Teagle Line of Better Radio Apparatus.

From
$60.00 down
to $7.95

You let a clear idea of the substantial uortn of
this greet slur by the fart that l'ncle Sam paid
Robbins It Nlyms tile sum of $32.511 for well one.
Its price today at retail ;timid be in the neighbor-
hood of $011.011. what a bargain you're get-
ting 010-0 t"o 10 it al Ihr ridivalloilsP low price
if $7.95.

The Newman -Stern Co.,
Cleveland, Ohio.
Please semi me one of the 1'. S. Dust. Aeroplane

Det maims which cost l*ncle Sam $52.511 and ill,),
%Os are selling at $7.95. ElleltiSed Is IlioneY on,)-,
for $7.95. I understand genetatur will he sem
to ale prepaid.

Vasie

Street Address

City State
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Wu (Viceless Teceiviiy
set complete without it

0ALS AGAIN-
ever a dull evety in the home

THE
relaxation, the

gayety and the stimu-
lus which all the world
is seeking, Magnavox
Radio will bring to your
own hearth and home.
With the Magnavox
Radio, every incoming
signal registered by the
receiving set is repro-
duced to the utmost de-
gree of sensitivity and
power. This superiority
has given Magnavox the
distinctive title of the
Reproducer Supreme.

4,)

R-2 Magnavox Radio with 
18 -inch horn : this instru-
ment is intended for those
who wish the utmost 'in
amplifying power; for large
audiences, dance halls,
etc. $85.00

R-3 Magnavox Radio with14-
inch horn: the ideal instru-
ment for use in homes, of-
fices, amateur stations,
etc. $45.00

Model C Magnavox Power
Amplifier insures getting
the largest possible power
input for your Magnavox
Radio. 2 Stage . $80.00

3 Stage . 110.00
When you purchase a Mag-

navox product you possess an
instrument of the highest
quality and service.

Magnavox products can be had
of good dealers everywhere.
Write us for copy of new
illustrated booklet.

THE MAGNAVOX CO.
Oakland, California

N. Y. Office: 370 Seventh Ave.

A ONAVOX
((Radio

c.7ke !Reproducer Supreme

it was hot and sticky. I disconnected the
battery, but it was too late-I had burned
out my secondary winding.

This is a true account of the making of
my first radio receiver. Since then I have
tried out a great many of the freak hook-
ups in RADIO NEWS. Some of them wort cd
as they lay-some of them didn't. Lin
with the aid of that hook of wave meters
and formuke. I have been able to work
them over and correct mistakes in draw-
ing or values. I now own a wonderful pair
of Baldwin "cans." besides a few choice
tubes and rheostats. The rest of my equip
mtnt is home-made. 1 have received from
every station on the Pacific Coast and from
the Hawaiian Islands. But some time in
the near future 1 am going to go back and
recreate that Velvet can loud -speaker and
electrolytic detector, and write you a prize-
winning description of it.

Photos with Pol-
arized Light
By PROF. LINDLEY PYLE

from page 861)

copiously than the light of long wave length.
Furthermore, scattered light is in general
plane polarized, that is, its vibrations are
largely confined to one plane, and such light
is reflected only sparingly by a water surfAce
under certain conditions of incidence.
other words, so far as the final result i

concerned, the water surface under propel
conditions will play the same role as the
yellow glass plate attachment for cameras
known as the "sky filter." The photo-
graphically active light of the blue end of the
spectrum is absorbed by the glass pkite
filter in the one case and is refused re-
flection by the water surface in the second
case. Thus the sky tends to
black, and the white clouds show up against
the dark background.

In experimentation a glass surface may
be used instead of a water surface, since it
.dfers a wider range and ease of manipulation.
Take a piece of plate glass at least a foot
square and make of it a black mirror by giving
it a backing of flat -black paint. This prevents
extraneous light from coming to the eyc from
objects behind the glass and prevents any
image formation by internal reflections from
the rear surface. Make a sloping cut across
a lead pencil and glue it to the face of the
mirror so that it makes an angle of approx-
imately one-third of a right-angle with the
mirror face (Fig. 2).

Assume that the sun is overhead on a lay
when the sky is not overcast with clouds.
Hold the mirror so that the pencil is directed
toward a point in the sky close to the horizon
and gaze intently into the mirror at the image
of the chosen point, meanwhile rotating the
mirror into all posible positions consistent
with the requirement that the pencil shall
continuously point at the chosen spot in the sky.
(This means merely that the pencil twists but
does not change its direction.) In one par-
ticular position of the mirror the sky will
grow very dark and any clouds in the vicinity
will stand forth in marked contrast. This
optimum position corresponds to the case
when the plane of the mirror stands vertical,
that is, when the plane of the mirror passes
through the sun. In this position the par-
ticular kind of light that conies from the sky
is absorbed rather than reflected. These so-
called polarization effects are most marked
in those regions of the sky situated 90° from
the sun.

When the sun is near the eastern or western
horizon, that part of the blue sky yielding
the greatest proportion of polarized light lies
on a line drawn through the zenith from the
northern to the southern horizon. In this
case, holding the mirror so that the pencil
is directed toward some point in this region
of maximum polarization (which is 90° from'

Speaker
Loud

Adapter
Hear all broad -casting through phono-
graph. Make your own horn. Attach
tl-ft Phonadapter to YOUR phono-

graph. All can hear. Entire family, neighbors,
guestscan hear operas, lectures. latest news, with
his adapter. Stretches over receiver of Baldwin or

Drandes type head -set and attaches to tone -arm of
ANY phonograph. Made of soft,
mire gum rubber. Quickly attached
and removed. Thousands in use. Ab-
solutely no voice distortion. For W:75
single receiver
For pair of receivers (more than twice the volum.

Amplitone
Loud Speaker
An inexpensive. loud speaking born
especially adapted for home use.

Ample volume. Quality tones. Throat of
horn consists of successive sound expansion
chambers. Each chamber amplifies pre-
vious one. Furnished either with sin-
gle or double B -R Phonadapter. Price
only

Bell Horn
A Bell Horn with ball swivel. Turns up,
down, to side-any angle desired. Auto-

matic adjustment. Very simple. No
screws, thumb nuts, etc. Black finish.

omplete, with phone,
ready to attach to two
stage amplifier

The Beckley -Ralston Co.
1835So. Michigan Ave.

Chicago. 111.
Go to your dealer. if he cannot
supply you send money order, check
ur currency at our risk. Prompt de-
livery - postpaid. Also send us
name of favorite dealer.

adio Medi.
TrainedNen
Radio is sweeping the country like wild fire.

Thousands of dollars are being spent for
expensive outfits. RADIO EXPERTS are needed
everywhere to keep this equipment in order and to
sell and install new outfits.

Be a Radio Expert
I will train you 'quickly and easily in your spare
time, to become a RADIO EXPERT so you can in-
stall. construct, repair and sell Radio equipment. I
am a Oraduato Electrical Saginaer and from
actual experience I will give you exactly what you
must know to make the really big money in radio.

FREE tuntrzzerv;:rpt:KFAil
gladly give you is, in itself worth

more than the small cost of the Complete Course.
START NOW

Don't let others beat you to the big money. Start
now and within a few weeks' time I will train you
at home, at an amazingly low cost, to Become a
RADIO EXPERT:Writ...for "Radio Facts"
sent free without obligation.
A.G. MOHAUPT, Electrical Engineer
American Electrical Association
Dest.61 4511 Ravenswood Ave.,Chicago

WtWE
TODAY

A New Plug for 60c
Showingbinding

No. 139- post terminals with
All Terminal Plug -110e phone cord tips inserted.

A handsome, highly finished, strong,
light weight plug with conductive parts of ma-
chined brass. Handle is one piece and turned from
solid insulating rod. Screw binding post terminals
take cord -tips and terminals of all types. Adjust.
able brass thumb screws connect wire to plug and
insure positive contr.ct. Unnecessary to cut tele-

phone tips. Nut affected by body
5* Si capacity and fits any standard jack,

ze Gs

QOST
10

GSPa

HERBERT H. FROST
NATIONAL FACTORY DISTRIBu TORS
TO TNC ELECTRICAL -RADIO JOBBER

ISA W. LAKE ST. CHICAGO. ILL.

.$60 WEEK
Robinson Folding Bath Tub. Big sel-

ler. Costs very little. No plumbing.
Little water. Wt.15 Ilia. Folds to small

roll. Full length. Better than tin tub.Guar-
entail]. Go dav easy. Get FREE tub offer.

Robinson Mfg.('o. Roorn1090 Cherry & Huron, Toledo.O.

Printing ChemCards,eicolars,labbook paper.Press
Larger t.1 ob prom$150. Save money. Print
for others, big profit. All easy, rules sent.
Write factory for press catalog, TYPE,cards,
etc. _THE PRESS CO., P.47, asarlda.. Cosa.
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ABetter Condenser
for Less Money

Don't pay out a lot of
good stoney for an old-
tyle Variable Condenser
when you can get the
new, tested "Vermi-
eu- for half --get two
Variable Condenser, for
the price of one.
The "Verlaine" Is the lot-
est development In Variable
Condensers-sharper win,
-closer adjustment -dl,i,
shout or get out of °filet -1,ti.ts lip
less room is, panel, 010(1 Mutable for
levant ,,,,, l'aparltv .11005 Mr
510ile of extra -seasoned hard ph -it...I
phosphor -bronze and copper. Biolors.
nv leading Radio Ithillorit leg and sew
Ice ail .1rWillfr gUilrYtilrr or rolnplet.
sal Walston or money. ref list. If POST PAID
your dealer cannot supply. order from manufacturer and
save the dealer's proflt.

Large products
enables us to sell

for

C. S. CHERPECK CO.
3125 Davlin Court CHICAGO

MULTIPOIMT
( 1%. tviii Pending)

A Synthetic CRYSTAL DETECTOR,
sensitive over its entire surface.

Eliminates all detector troubles. Extraordinary
clearness and volume. Endorsed by Radio V7(11(41,4
VIII pros. SUM in Sealed Package, only. The

Price, Postpaid, mounted eitauC.Sensitiveness guaranteed.
Order from your dealer or direct from us.
RUSONITE CATWHISKER 03C
14 Karat Gold Super -Sensitive... a4JPC

RUSONITE PRODUCTS CORP.
15 Park Row, N. Y. Dept. S.

AN HISTORICAL EPOCH IN RADIO
Radio Pioneer Slashes Price-the Leading Line Since 199

At Prices to You Less Than Dealer's Cost
FREE Illustrated pamphlet immtirlsing 62 Durk radio
PM talleIlla anti sets. Stith teiltlellolla aseragIng
mailed on request. Send postal today.

A Few of the Many Duck Products at Startling Prices:
Moulded form rheostat. 70c: bakelite moulded socket.
70e: bakelite dial. 55c; superselective moulded sari-
ometer. $4.65: 43 plate panel type variable condenser.
pig tail connections, $3.15: radio frequency receiving
set. $29.75. Duck's big 256 -page radio catalog and
textbook mailed for 25c in coin or money order.
THE WILLIAM B. DUCK CO. 23TRA,Scr,Pgar,,st.

Edeson Radio Phones
Adjustable Diaphragm Clearance

IA4 ,araoree ...slat root. or sour monr,
',funded The arltusrmrm ltatuta Pla*e. a
phonm on a par ands ,he mars
Our sales plan slemmates dealer's pars and
loan Irons bad accounts. hence the Iota po.s.

rrrrr phone, cannot be made. Immed.aTe
arhtT Double IOW Ohm mu. I

(Aro ungle wt. 02 ,o Circular Irre

Meson Phone Ca. 6 BeacliSt.Dcp.Astlku

OHM':

44ajo

54

Small Cash Payment -Balance Easy Terms
820 Starts Battery Charging Business

Only 320 cash brings an SIB Battery Charger and
Maria s i111111,4,111, C.11 make tiro. to Pro tear
monthly prof,' Lon easy rOrIn on batanc.eassy

paid by your proms. No experience needed lag
demand for reliable batter, c harem, writes un
TODAY for complete information. 1. 511111.

Hobart Bros. Co., Box Sl23 Troy, Ohio

Battery Charging 'a s
s1500 to s3000 as -Year-)

Let Develofi and
SManufacture

Your Patent !
Um t di 0111 silltIN iesults impuovements of Invert
tn... ighnst type Engineering. Designing and Nlarlseting
Dees.. complete and economical service: 31 v ,'sped
,rp.r 10,111m.: wort: for I . (los 't, WeSlerll I 'Ilion Telegraph,
1:. T., 'I', petttiler. etc elf. Send for Booklet J.

Fred'k PearceCo., Inc., Est 1872, 18-20 Rose St., N.Y.

NIAKI. YOUR OWN VACUUM TUBE SET
Concerts heard over 500 males on this Re-
ceiver. Parts consist of: 6'112' Formica
Panel (holes bored), tuning coil (silk cov-
ered wire), variable condenser, grid lead
condenser combined, vacuum tube socket.
rheostat, switch lever, 6nding poets.

solderall, tubing. etc. With simple directions. Sent Postpaid
for ONLY 59.90. Mahogany finish Cabinet $2.45 extra.

ERNEST ELECTRIC CO.
4849 Lesion Ave. St. Louis. Me.

the sun), the chosen spot in the sky as seen
in the mirror will appear (larkest when the
plane of the mirror passes through the sun, -
just as in the other case. In fact, this is a rub -
of position that holds in all cases.

Now, Mirror Lake in the Yosemite is
usually photographed early in the forenoon
when the surface of the water is smoothest.
The light from the low-lying sky in the
position north-northeast should then be
most markedly polarized. A glance at the map
of Yosemite Valley shows that the accom-
panying photograph was taken toward the
northeast and the shadows in the photograph
verify the assumption that the exposure was
made in the early part of the day. Further-
more, a water surface is most sensitive as a
detector of polarized light when the light
makes an angle of 37° with the reflecting
surface. The light coming from the sky
above the mountain top approximates to this
angle. We conclude that the remarkable
cloud effect in the water is essentially a

polarization phenomenon.
To obtain further experimental evidence a

camera was equipped with a black mirror :is
in Fig. 3. The mirror was mounted so as to
permit rotation, while at the same time
always inclined to the axis of the lens system
at the proper angle. This angle is such that
the light entering the camera makes an angle
with the mirror of 33° (approximately one-
third of a right angle). A plate glass surface
is most sensitive as a detector of polarized
light under these conditions.

By manipulating the mirror, photographs
No. 4 and Nu. .5 were taken of a certain clutch
formation with those two positions of the
mirror reflecting respectively the least and
the greatest amount of sky light. The
negatives and prints were given identical
photographic treatment. The contrast of
cloud against sky is noticeably greater in
No. 4.

Photographs No. 6 and No. 7 were made
with the mirror -equipped camera with the
object of showing that, in general, reflected
light is polarized and is reflected more or less
copiously from a glass surface depending upon
the orientation of this surface with respect
to the incident light. The privet hedge
extending across the center of the picture
held a multitude of tiny glossy leaves that
reflected the afternoon sunlight. The black
mirror transmitted this reflected light with
ease in one position, Fig. 6, but refused to
reflect it in another position, Fig. 7, absorbing
it and extinguishing it. Although both photo-
graphs received identical treatment as to
exposure and development, the one turns out
to be (lull and sombre while the other is
bright and sparkling. Fortunate we are that
the eye transmits light in all planes of
vibration with equal facility, sc that under
direct vision there is no selective act on by
the eye and Nature always appears at her
brightest.

PracticelA Cheirnicia
ElipeTignetrats

By PROF. FLOYD L. DARROW

((lm! inued front rage 870)

as long as the action continues. Good
lime will leave less than 10 per cent of
insoluble matter.

In the preceding articles of this series
numerous tests of direct importance to
agriculture have been given. Some of
these are the Babcock milk test. the de-
tection of. formaldehyde in milk, the
distinction between olemargarine and
butter. .and tests as to the purity and
hardness of water.

In the next article of this series we
shall take up the chemistry of dyes and
mordants.

The name
on the door-

MR EXECUTIVE

Whose Name is on
the Door?

Did you ever stop to wonder how it got
there, why it was there, or if yours
would ever be stamped across the
entrance of a private office?
The executive who holds down the big job
was in your position once upon a time. Per-
haps he, too, wondered how he might make
his services valuable enough to his company
to warrant having his name "on the door."

Mr. Executive Didn't
Dream Long

But he didn't stop to dream long. Mr. Exec-
utive learned that the important positions art -
held by men with training-men
equipment to direct-men fitted to grapple
with the bigger problems of business.
Knowing this,, his every effort was directed
toward obtainng the knowledge that would
gain for him advancement. This is the exec-
utive's formula of success.

Advancement Results
from Training

Training is the key -note to advancement. If
you have ambition and a willingness to secure
additional knowledge in the line of work you
have chosen, nothing can stop you from
achieving all that others have-providing you
get busy. Secure the training!

You Can Have Your
Name "On the Door),
Hundreds, today, are enjoying the prestige and sal-
aries of positions listed because of help given them
by the American School. We can help you secure
the very job you want. Ours, is a deflnite plan that
will lead you straight to the goal you are seeking.
It will not cost you one single working hour and the
reward it pays, is many times the effort it requires.
No obligation to Investigate our method. Make a
check on the coupon against the job you want and we
will help you get it. WRITE OR PRINT YOUR
NAME on the coupon and send it in today.

American School
Lept.G-126 Drexef Ave. & 58th St., Chicago

American School
Dept.G-126 rrexel Ave. & 58th St., Chicago

Sand me full information on how you will help
me win promotion in the job checked.

Complete Business Training
Building Contractor Lawyer

.._.Automobile Engineer Photoplay Writer
__Civil Engineer Mechanical Engineer

_.Structural Engineer Shop Superintendent
Business Manager Employment Manager
Cert. Public Accountant Steam Engineer
Accountant and Auditor Foremanship
Bookkeeper Sanitary Engineer
Draftsman and Designer Surveyor(and Mapping)

.....Electrical Engineer Telephone Engineer
Electric Light & Power Telegraph Engineer

.....General Education High School Graduate

Name

Address



Opportunity Ad -lets
YOU will find many remarkable opportunities and real bargains in these columns. It will pay you to read and investigate the offeringsmade every month by reliable firms, dealers and amateurs from all over the country. No matter what you may be seeking, whethersupplies, automobile accessories, the opportunity to make money, or anything else, you will find listed here the best and most attractivespecials of the month.

Advertisements in this section twelve cents a word for each insertion. Name and address must be included at the above rate. Cashshould accompany all classified advertisements unless placed by an accredited advertising agency. No advertisement for less than lit wordsaccept ed.
Ten per cent. discount for 6 issues. 20 per cent. discount for 12 issues. Objectionable or misleading advertisements not accepted.Advertisements for the March issue must reach us not later than January 20.

The Circulation of Science and Invention is over 160,000 and climbing every month
EXPERIMENTER PUBLISHING CO., INC., 53 Park Plaine, New York City, N. V.

Aeronautics
Build and Fly Your Own Plane. Sloan cost. I stallyou making big money. C. E. Lat, 3727 Satinssek.Ohio.
Boys, build three-foot model aeroplane at mom "mt.Witte .5m0 Slum. 3059 liurIbut Ate., Detroit, Allele.

Agents Wanted

57 miles per gallon made with new patented gasolineVaporizer. Write for partieulars. Veistrizter Co.. Puk-mina. S. leak.

Agents -tile profile, selling nom spent plug attachments.Fit any plug. Patent applied for. .tgents sample, 15e.Write, Bart Sparkeyes, 2011 2,141 Blvd., Detroit. Midi.
Agents -Cost $5.011, your profit $89.511 transferringmonograms gm autos, trunks. bagel fundtme. etc. No expelienre, lei liretiae. Write for free samples. TransferMonogram Inc.. 10 Mahan' St., Dept. 153, Netter',N. J.
Agents -Make big money the year 'round selling latest

New York fashions: at smart Iesi,Iug and low-priced noairman can resist buying. Strump & Co., Dept. 17, 29West 34th St., New York.
Sell the latest nationally apotel cooking utensil.the Squire Brollet. Sells on sightContenient to carrymai show. $90 profit weekly easy for hie agents. (letfull details from A. J. Squire Mfg. Corp., 209 MadisonA,e., New York.
Money back guarantee makes Premier Sharpener fastestseller. Hundreds' getting rich. You tun. Write PremierMfg. Co., 519 E. Grand Blvd., Detroit. Mich.
Easy Matey -Plenty of It -exalts those leiraking thesale of Phoenix Sanitary Brushes. Write at once for fullpartieulars. Phoenix Brush Supply Company, Suite 610-E,

1270 Broailuay. New York.
Automobile Free to Tailoring Agents -Make $75.110 aweek and up and get an automobile free taking ordersfor our tine tailored -to -measure suits. Big assortment of

Ali -Wool Fabrics all at Ore one 011, price of $29.73. Ever)
under pays you big rash profit in advance. We supplyfinest selling outfit and give an automobile free to everyMail who qualifies. Write quick for startling offer. Dept.504, Park Tel Company. (7111eago.

Agents -Big 'Alums. fast office eviler, pattleulais antisamples free. One Dip Pen Co., 12 Daily Record Bldg.,Baltimore. Md.
Sell "Amens" Shirts -best looking, biggestManufacturer to wearer. Made to order eir from stork.Splendid moths. Write for business winning plan. NItlizin

Shirt Co., 3863-11 Third Ave.. New York.
Agents. $60 to $2110 a Week. Free Samples. GoldSign Letters for Store and Office Windows. Amour eaudo it. Blg demand. Liberal offer to general agents.Melanie Letter Co., 133E N. Clark St., Chicago.
Free. Formula Catalog. Lalo Boylston (Bldg..1 'Illealte.
Only one sale a day means $200 per month! Fitesales, $1,000 per month! Niartelous ilea adding maritime.

Retails $15. Work equals $350 nutchine. Adds, 'mh-o-actg. multiplies, lit ides automatically. Speedy. emi-rate, durable benelsome. Fite -year guarantee. Orli. es.
stores. factories, garages, buy one to tiozen. A rentto lite agents. Write quirk for 'inflected territory andflee trial offer. Lightning Calculator Co., Dept. W., Grand
Rapids, Mich.

Earn big money fast applying gold initials to aunts.Every owner buys -$1.35 prefil oil $1.50 Mlle part bidetsanti 'temples free. Write quick. LIthogram I'it, Dept.
19, East Orange, N. .1.

Write and learn how to start profitable business without
capital or eXperienee. Mitering mire., refinishing autoheadlights, tableware. plating. Outfit furnishes'. Inter-
eational Laboratories. Dept. 25, 3119 Fifth Ate., New York.

Agents. Our Soap and toilet article plan is a wonder:
get our free sample ease offer. Ilit-Ito-Co.. 138 Locust,St. Louis.

Agents -New invention. Harper's Ten -l's' brush seland fibre broom. It sweeps. washes and dries !installsMotions, scrubs and Is timos, and does 5 tiler things.Big profit; easy seller. Free GNI other. Harper BrushWorks, Dept. Z. Fairfield, lours.
Man In each town 10 1111/111. and refinish autos, telleettes,

beds, mirrors, chandeliers: by new method: $111 ultition capital or eXperielice. Outfit furnished. trunmetalCo., Ave. I)., Decatur. Iii.
We wish representatives in ...Ty roillimmit, 10 :wrotesubscript tuns for Selene. and Invention, Radio News, and

Practical Eleetrics. This Is a wonderful opportunity for.tmeteur Radio Enthusiasts to Rollie big Motley qUiebb.Write Experimenter Publishing 1'0.. inc.. 53 Park Pl.,New York City.
Agents Wanted in Every City to sell standard Radionimatatus on a liberal eremmission basis. A few stockingastencles open to reliable tootles. Delfelet 12 rule's lungSt., l'aatuelset. It. I.
Ambitious men, write halo for attractite proposition.

selling subscriptions to AtnerIca'a most pnpular automobileand sportsman's magazines. Quick Sales. Big profits.Pleasant work. Digest Pub. Co., 9511 Buller bldg., Cin-cinnati.
Make $25 to $50 week representing Ilou's FamousPhiladelphia Rosie., direct from mill -fin men, a or,ohiltiren. Eters pair guaranteed. Prices that alit Freebook "How to Start" tells the story. George Claus Cum -pant'. Desk 27, Philadelphia, Pa.

Agents Wanted (Continued)
Big money and fast sales. Ever, 'miler buys goldinitials for his unto. l'oU charge $1.511; make $1.35. Ten

orders daily mots. Write for particulars and free samples.
AmerIciui Monogratil CO.. Dept. 71, East Orange, 5.1,

Live Agents make $10 Day soiling Eureka Strainer and
Splash pre1onter for every water faucet. Takes on algid.
Widely advertised and known. Get details today. A. .1.
Seed Fliter Co., 73 Franklin. New Yolk.

Agents -Best seller: .Ten Bubb', Repair fur tires and
tubes; superaelles tuleamizatIon at a saving of over 890
per rent; list it on cold, it tuleanizes Itself in two min-
utes, and is guaranteed to last Ore life of the tire or
tube: sells to every auto owner and accessory dealer. For
particulais lost let matte big money and free sample, attires,
A11107.011 Ruble. Co., I Gill, Philadelphia, Pa.

Agents -90e an hour to advertise and I Ilsiribute sam-
ples to consume'. %Vale quirk for territory and par
lieulars. American Produets Co., 7913 American Bidg.,
Cincinnati. 0.

300 per cent. Profit; So111ug Kleattrite Magic Clothes
Washing Compound. Sells, 25e; Profit. 18c. Sample free.
!butes.. Peoducts Co., 194 I .5V Irving Park, Chinni.,

Big money made giber:111g mirrore, plating and refin-
ishing metalware, autos, chandeliers, headlights. Outfits
furnished. S. Deere habotatories, 1133 Broadway, Net
York.

Agents. Sell Wellman.. Laundry Soap. A wonderful
repeater and good tooth maker. Free automobile to bust-
lers. Woherine Soap Co., Dept. 418, Grand Rapids,
511Th.

American Made Toys
Manufacturers on large stale, also 1101111'0011,1114. wanted

In manufacture Metal Toys and Novell its. Niillions ileY111.41
Of Itarkil1g Dogs, Wag -Tail Pups. Wild Animals, .1Utellin-
hiles. Indiana. I'm -lbws, Beet.ball Players, Cannons. TM
S01111198. V111%11114 litsestels, Statues of Liberty, Miniature
frostings of Capital. Bathing Girl Soutenirs and others
Unlintitel Isaxlbllltlra. Crearanteed Casting forms, rue -
nisinsl manufacturers at cost twice from $5.00 up, with
etrionlete outfit. No experience

We
took iteressars.

sands made complete per limn. We lop goods ell year andpay high prints for finishel goals. Cash 011 DeliverYContract orders placed with manufacturers. Catalog and
information free. s'enesioeiteletwe lurllnl ally If NollMean butillie.. Metal Vest Pr.luets Co., 111111; Boston Rd..
New York.

Automobiles Automobile Supplies
Automobile Owners. garagemen, mechanics, send t.las

for fuel` 1110 Of 1111,1 1111111t1I'M Issue. It contains helpful
instructite information 011 oterhauling. Ignition troubles,
airing. carburetors, storage batteries, etc. (her 120 pages.illustrated. Send for free coo today. Automobile Digest.
511 Butter Bldg., Cincinnati.

Blue Prints. .tultemobile Armature ronnerting III lig r a 111
1922 Edition. Charles Chittendett 11':021 yfxu lams, Nan
sax CO). Mo.

......mo"otroorro,r,rr,

Batteries
Batteries. Edkolt Storage "It" Battery Elements 5e perpair: 18 will make one 22.5 volt Battery. GlIman's

Battery Shop, I'llebies Sq., Chelsea, Mass.

Chemistry
Consult a specialist about your problems in chemistry

and physics. It1.11S01,111/11` fees. Flank NI. Gentry. Con-
sulting Electrochemical Fliegineer. liox 161111, Boston, Mass.

Learn Chemistry at Home. lir. T. O'Conor Slower.,note' etliwator and scientific authority, Will teach ...nu.
Our home study correspondienee entree tits you to take a
mention as chemist. See our full -page ad on page 839
of this Issue. Chemical institute of New York, 140 1.11tertY
St New York City.

Chemical Science. 50e. per year. Three entries 25c.Seeded.... N. .1

How to Make and Use Small Chemical Laboratory."
1110 pages. fully ('rensteuetion of laboratory
furniture. electric furnace. chemical balance and other
apper at us : I to el garlic chemistry. novel eximriments, glass
blowing, etc., fully explained. 75c prepaid. Send for nett
illtlattated catalog of 11.11111.11 PriCea oh laboratory nip -
plies and scientific honks; her. I). Altman Company,
225 East 110111 Store), New York.

Correspondence Courses
Dollars Saved. Used correspondence courses of all kinds

sold. rented and exchanged. List free. (Courses bought
Lee Mountain, Pisgah, Alabama.

Correspondence Courses at less than half original prices.
Any school, any subiect, for men or women. Bulletin 1078
free. Used Courses bought. Instruction Correspondence
Exchange. 1966 BroadwaY, New York.
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Books
Think: .5 look that teaches you to Think constructIvelv:

It ineleases Faith. Hope, Low, Success. Postpaid $1.00.
John James, Publisher, Box 912, Nashville, Tenn.

300 Book Bargains on Occultism, Mind -reading. Spirit..
Clalnoyenee, Hypnotism, Astrology. Self -Culture.

Drugless-Ilealing, Ses. Seerent. Popular Fiction, Catalog
2e. 1'. E. Winegar. Pub., West Fort Ann, N. Y.

"Lights. Colors and Nature's Finer Forces." Including
Metallic Principles. Coldlights. &lies. Radio. Electronic,
Magnetic actiritles-225 pages illustratel-$2.00-Insursst
postpaid. Guaranteed satisfaction. Index free. Stevens
Research Laboratories, 212 Powell. San Foulard°, Cal.

Diseases and Their Innate Healer. Book 50 cents.
Arthur Stevens, Wauseon, Ohio.

Hypnotism -Astounds, Controls others, 25 easy le$10114.
$1; "NlIndreadIng" (any distance), 30e. ."cienee

SE1014 Belmont, Chicago.

Gleanings of a Mystic. By Max Beindel. New infer
matron regarding Initiation. What It Is and Is Not, and
matey other thee points neer before presented in this
form. 200 pages. Cloth bound. $2.00 post free. Wadi
shout Dee. 1101. Rosieruelan Fellowship, Boa 17, Ocean -
Side. Cal. '

Read Captain Gillett's book, "Six Tears with the Texas
Rangers:" A true story of the world's most famous body
of mounted pollee. Learn how these marvelous men
Hearted the Texas frontier of Indians and desperadoes.
Not overdrawn. 332 pages. Illustrated. $2.50 prepaid.
Descriptive folder free. J. R. Gillett, Marfa, Texas.

Books for Sale en Occultism -Mysticism -Theosophy -
'Mental Selene -Advanced Thot-Sex Secrete--81eersillp
-Clain...thee-Crystal GazIng-Numemlogy-AstrOlogY--
Yogi-Ifernietic and Rosicruclan Philosophy -List Free.
The Grail Press -Desk bn 712 G St., N. F., Washington,
D. C.

Perpetual Mahn. by Percy Verance. A history of the
Woos to discover same from earliest days to the present.
together with a scientific illactiSSIon regarding the possi-
bility of Its ultimate aellievement. Profusely Illustrated.
357 pages. Price teostpahl. 12.00. The Enlightenment
Specialty Co., 305 Fourth St., Edwardsville, III.

Bark Issues of this and other magazines supplied by
Boston NlagazIne Exchange. 107 Nfountfort St., Beaton.

Ecstatic Stigmasee Emmerich. Nativity, Egypt, Canada;
4 books for 20c. Klein Co, Brandon. Minn.

How to Make Wireless Receiving Apparatus. 100 pages
-90 Illustrations. Only strictly modern radio apparatus
are detrains! In this hook and the illustrations anti de-
seriptions are so clear tad simple that no trouble will he
experienced In making the Instruments. Paper covered,
35c postpaid. Experimenter Publishing Co., Book Dept.
53 Park Place, New York CRY.

How to Make Wireless Sending Amiantus. 100 pages -
as Illustrations. Written and published entirely for the
wireless enthusiast win %ants to make his own radio
apparatus. Contains more information on "how to makeit" Man any other hook no know of. Paper bound.
35e postpaid. Experimenter Publishing Co.. Book Dept.,
53 Park Place, New York City.

Experimental Electricity Course in 20 Lessens. By
S. Gernsback and H. W. Senor, E. E. A nurse of
the theory and practice of Electricity for the Experimenter.
Every phase of experimental electricity is treated com-
prehensively in plain English. New experiments are rie
scribed and explained and nearly every application of
Electricity In modern life Is given. 160 pages -400
Mations. Flexible cloth cover. 75e. postpaid. Stiff cloth
cover, $1.25 postpaid. Experimenter Publishing Co.,
Book Dept., 53 Park Place, New York City.

The How and Why of Radio Apparatus, by IT. W. Spear,
E. E. This 'truest bre* on radio matters fulfills a ins-
tinct gap In ulreless literature In that, while the treat-
ment is mettle as understandahle anti as free from metric-
matiliol as possible. it at the same time inoerporates a
neat)) of technique and Instruction for the Radio Ama-
teur -the Radio Operator -the Installation and Designing
Expert -as cell as teachers and students of the subset
In general. A terry broad field has been covered by
the author. at the same time giving a great deal of
Information not found In other text books. If you, are
engaged in any branch of the Radio or allied arts at ell
you will surely need this latest contribution to radio
literature, which IS destined to be found on every radio
man's book shelf before long. A glance at the following
list of chapters gives but a tea scant idea of the
extensive and useful radio knoulelge provided In Its
text: The Induction Coil: The Alternating Current
Transformer; Radio Transm I tting Condensers; The Spark
Gaps: Radio -Transmitting Inductances; Radio Receiving
Tuners; Radio Recelt hag Condensers: Detectors; Tele-
phone Receivers; Radio Amplifiers: Construction of a
Direct Reading Wavemeter and Decremeter; Antenna Con-
struction; The Calculation and Sleasurement of Induc-
tances; Appendix containing very useful tables. covering
all subjects treated in this very' unusual book. This
newest of Radio Works, cloth bound in Vellum de Luxe,
Gold stamped and Hand Sewed, has 160 pages. Sizeof bok, fixii inches. The Row and Why of Radio Appa-
ratus. Postpaid, 51.75. Experimenter Publishing Cu..Book Dept.. 53 Park Place, New York City.



Science and Invention for January, 1923 931

Business Opportunities
Prepare -Sell Your Own Products. Formulas. trade

Secrets. Differom, dependable. Catalog free. D. Thaxly
Co.. Washington. 1). C..

Enter a New Business. Earn 13,000 to $6.000 yearly
In professional fees making and fitting a foot specialty.
evenings everywhere with all the trade you ran attend
to; easily learned by any one at home In  few weeks at
email expense: no further capital rouired; no goods to
buy: job hunting, soliciting or agency. Address Stephenson
Laboratory. 18 Bark Bay, Boston. Mass.

Central Indiana Manufacturers now marketing an en-
tirely new Auto Aecessory that makes night driving safe,
eliminating glare from approaehing headlights, want general
pales nianeeers to open branch office, handle exclusive ter
thorn and manage salesmen. Some investment lierelSary.
Profit possibilities practleally unlimited. Itay Filter Auto
Co., Marion. Ind.

Get Into Business far Yourself! Establish and operate
"New System Spevialty Candy Factory" in your com-
munity. We furnish everything. Money -making oppoo
tunny unlimited. Either net, or women. Booklet free.
Ragsdale Co Drawer 129. East Orange. N. J.

loin National Institute laventors. 8 E. 14th St., New
York City. strong proteetive niembershli, society. Will
swore. develop. manufacture, market patents. Dues. $10.
Book let free.

Dollars yearly in your Backyard. N., muslircarn dope.
Partleulars free. Metz, 31:t E. 149th St.. New York.

Will pay cash for sole right to novelty Idea or
lion that retails for Die. Address Lock Bet de, Station
F. New York COY.

Start  cleaning. pressing. dyeing shop. Splendid field.
big profits. Plane free. International System. I), pt. 21.
Extelsior Springs. Mo.

Chemical Expert will furnish formulas and trade secrets.
All lines. Lists free. %V. I.. Cummings, Ph. P., 23R
Gordon Ave.. Ii racuse N. Y

Start Chewing Gum Factory, big profits. eenittle buys
cum: formula 20e. Cable Supply House. Otoville. Cal.

B ecome a Landscape Architect. Dignified. exclusive.
unerowded profession oflering fine mono. -making opportuni-
ties $ 5.0011 yearly incolnill common. Easy to master
through our correspondenee course. Established 1916. Get
Information today. American Landscape School. 66-51,
Newark. N. Y.

Make and sell your own Automobile Polish Body -
Large Pn,fits-lte Independent -Our Formula and Plans
$2.00. E ard C in rk Polish Co., Dept I', I31 W. 77t1,
St New York N Y

Duplicating Devices

"Modern" Duplicators save Time. Labor and Money.
Gets Business. Reproduces Typewritten or Penned Lettere.
Drawings. Lessons. Music. Menus, Bids, Notices, Semifica.
Dons. !gaps or anything it, one or more rotors. Prints
two per minute. sprnial sale on. 30 days free trial.
12.25 up. Booklet free It. J. DurklnReeres Co..
Pittsburgh. Pa.

Electrical Supplies & Appliances
B lueprints. Diagrams of Electrical Connections for

nearly every purpose. Authoritative works. Particulars
free. Samples 20c. Charles Chittenden, A3024 Matthews.
Nassau City, Mo.

Exchange

For Sale. High-powered microscope, $50. Unused In-
ternational Corresnondenze tors,' 1st CheMistrY, $40. Bow-
ed. 303 Magnolia Bldg.. Oklahoma City. Okla.

Exchange $75 Phonograph. new, for or 1 horsepower
110 volt A. c motor. John Mager. II Nutts Ale
Phoertlxille. l'a

Farms, Land, Etc.
P roperty owners -Get rash for your real estate. bud

news, Invention or other property. To quickly sell. en -

change or buy property, any kind. anywhere, write Western
Security Cu., 102, 'Hannibal. Mo.

For Inventors
Stop. Look. Listen: I solve that chemical or electrical

problem in your invention for Five Dollars. Am under
oath not to divulge your secret Write me. W. Stedman
Riehanle, Consulting Chemist. Box 2402. Boston, Mass

Before or after filing your application for patent. it will
pay you to read ever my -Inventors Adviser Ni,.4." Free
for asking. Write: M. Labiner. Registered Patent Attor
net. 3 Park Row. New York.

Inventors: We develop your Ideas into commercial shape
for presentation to purchasers. making working models,
drawings. experiments or tests. Courtesy, efficiency.
secrecy and ample equipment. no years' experience.
Ducorron-RI^h Engineering Co., 504 Poi& Mutual Bldg
Los Angeles. Cal.

Inventor's Educator, 900 Mechanical Movements. 50
Perpetual Motions. How to procure and sell patents.
Mechanleal Movements greatly assist Inventors, suggest
new ideas. Explains how to select an attorney and avoid
patent sharks. Price $1.50. Postage free. Fred G.
Dieterieh, 101 Ouray. Illtig., Washington. D. C.

Get Your Own Patent. $40 complete. Application
blanks and full instructions $1. Theodore A. Cutting.
Campbell. Cal.

Inventors! Write to I'. S. Patent Office for free copy
of -Information Concerning Patents." then engage  com-
petent lawyer to pmtect your Ideas. Ralph Rune), Patent
Lasser. 5 Jenifer Bldg.. Washington.

"Inventors Guide" free 4111 request: gives valuable
nil4lee and information fir all hitt-1)10re. Write Frank
Lederman. Itegistt.rol Patent Attorney, 17 I'ark how.
New York.
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Mail Order Business
$50 week evenings -I made It. Mall Order business.

booklet for :damp tells how. Sample and plan, 25r
Free, 12 article,' worth $3. Al Exp. Scott. Colmes, N. T.

$400.00 Mail Order Money for one week's work. Price
Oft, Box 351s.harry It. Maxwell. Rome, N. Y.

Beginners Complete Mail Order System. S. Box 1005,
Atlantie City.

We do mail order business at home. lend 35 cents
1.. money Thu Art Studio, Carthage, Mu.

For Men
Are you old at forty? See our advertisement Oil page

932 of Ibis Issue. Thi. Electrio Thermal C) Steubenville,
Ohio.

Formulas
Free -Formula Catalog. I.aboratories, Boylston Bldg

Chiengo.
Money Making Books, Plans, Formulas. analog tree.

Ideal Book Shop. 550I -E North Robey,
Formulas --Ali Kinds. Catalog Free. Itestovall Lab

oratories. 4 n47 -SF North Wli nide. Chime..
20,000 Formulas and Trade Secrets-T.4o pages. 81.25

HIIlside Laboratories, 702114 South Witielte4ter.
500 Formulas -25e. Englewood lla,k Slum. 7021It

South Wino !nster Chicago.

For the Photographer
Have You a Cameral' Write for free sample of our big

magazine, showing bow to make better pigturee and earn
money. American Photography, 465 Camera House. ltoe
ton 17, Mass.

Games & Entertainment
Tricks, Puzzles. Jokes, Magical Apparatus, Plays. Stake

Supplies. 51Ind-Reatling Acts and Sensatinnal Nantes
Send 100 for 160 -page Illustrated 1922 professional cata-
logue. Oak* Magical Co., Dept. 549, Oshkosh. Wis.

Health
Free to Men -Information of a scientifie nature that

has brought physical vigor and hapviness to theintands
No charge: nn "Dilution. Enehme stamp for reply. Dr.
C. 1. Wood. 551 E. 47th St., Chicago.

Restore Health, Power. Vigor by using the Yam -In-
vigorator. Instrument sent, plain wrapper, $3.00. Stan.1-
anl Importing & SperiallY Co.. 108, St. Louis. Mo.

Are you Old at Forty/ See our advertisement on page
932 of this brnie. The Eleetro Thermal Co, Steubenville,
Oh..,.

.obaceo or Sault Habit Cured or no pay $1.00 If cured.
Redieth %Olt on trial. Superba Co.. S. A., Baltimore. Md.

Help Wanted
Silvering Mirrors. French Plate. Eas.ly learned, im-

mense profits. Plans F',ee. Wear Mirror Works, Dept.
27, Excelsior Springs, Sio.

Detective and Finger Print Expert opportunities. Par-
ticulars free. Write Wagner, 186 E. 79th St., New
York.

Stop Daily Grind. Dependable Plane Free. Easy sh-
eering mirrors, headlights, tableware, etc. Clarence
Sprinkle. Dept. 84. Marlon, Ind.

Get posted for Spring -flood prices paid for butterflies.
Insects See Sinclair display advertisement. page 906.

Earn $25 Weekly. spare time, writing for newspapers,
magazines. Experience unnecessary; details free. Press
Syndicate. 5665 St. Louis, Mo.

All men, woman, boys, girls, 17 to 56. willing to ac-
cept Government Posltlons, $117 -$190, :raveling or sta-
tionary. write Mr. Ozment, 293, St. Louis. Immediately.

Make Money in a ime mailing letters. Men, write
now, enclosing stamped addressed reply envelope. Nor -
mantle It Dept., 147 %V. 23rd St., New York.

Be a Detective: Excellent opportunity: good pay:
travel. Write C. T. Ludwig, 1417 Westover Bldg Ken-
yan City. Mo.

Wanted -Ambitious men to work at home. Entirely
new business. Intel or mail order. Previous experience
unessential. Ordinary man made $15 day. Write im-
mediately. Krafft. Box 896-S1, San Francisco, Cal.

Men over 17. Become Railway Mail Clerks. Com-
mence Win month. Steady. Commor education suf-
ficient. 1.Ist meition free. Write immoilatel,y. Frank-
lin Institute, Dept. L-25. Rochester. N. Y.

Firemen. Brakemen, Baggagemon, Sleeping car, train
porters I mlored1 $140-$200. Experience unnecessary
897 Railway Bureau. East St. Louis, Ill.

Be Mirror Expert. 83 to SIO a day: Mare time
home t first; ro capital; we train, start you making and
silvering mirrors French method. Free prospectus. W. R
Derr. Pres., 26 McKinley St.. Baldwin. N. Y.

Earn $25 to $30 per week. Work fee yourself. We
teach you Send us $1.00 and your name and address
Start today. Charleston Horological Co., Box 471.
Cherie/1ton, W Va.

Detectives earn big money. Excellent opportunity.
Travel. Great demand everywhere. Experience unneces-
sary. Particulars free. Write. American Detective Sys-
tem. 1901 Broadway. New York.

Government Railway Mail Clerks start $133 month:
expenses paid. Specimen examination question free.
Columbus Institute, H-4. Columbus. Ohio.

Used Cerro 000000 nee Courses only one-nuarter original
price. Free bargain price list. 1,000 courses. Courses
bought. Students Exchange, 45 W. 42nd Si. New York

Learn Chemistry at Home. Dr. T. O'Connr Sloane.
noted educator and scientific authority, will teach you.
Our home study correspondence come fits you to take 
position as chemist. See our full page ad on page 839
of this issue. Chemical Institute of New York. 140
Liberty St.. New York City.

Mathematics Taught by Mail. Arithmetic, Algebra.
Ornmetre, Mensuration, Trigonometry*. Ligarithms and Me
Minim tome. Harding School, 76 Brighton, Highland
Park. Michigan.

Insects Wanted
Get posted for Spring -(400d prices pal,' for butterflies.

bedels Sm. Sinclair display advertisement, page 906.
..... ..... ..........

Languages

World -Ramie System. Masterkey to all Languages.
Primers, I5 languages, $1.94 each language: Arabic,
('hinese, Danis). Duteh. English. French. German. Italian.
Japanese. Pantald, Polish, Portugueee. Russian. Spanish.
Swedish. Pronunciation Tables, 92 languages, 10c each
language. Languages Publishing Co. 8 Vu' 40th St.. New
York.

Old Money Wanted
82 I. $500 each paid for hundreds of old or odd coins.

Keen all eld money. You ma, lone ,t'ry valuable coins.
Send Inc for new illustrated min Value Book, 416. We
may cash. Get lasted. Clarke Coin Co. Ave. 15. LeRoy,
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Patent Attorneys
Patents Secured. Prompt service. Avoid dangerous de-

lays. S,.,111 for our "Record of Invention" form and Free
Book telling How to Obtain Patent. Send sketeh or
mmlel for examination. Preliminary advice without
chargta Highest references. Write today. J. L. Jacket'',
& Cu . 219 Duey Bldg., Washington, D. C.

Millions spent annually for ideas! Hundreds now
wanted! Patent yours and profit' Write belay for free
notets--tell hos to proteet yourself. Ow to invent. Ideas
motel. how we belt, you sell, etc. 212 Patent Itept.,
American Industries. Inc.. Washington. D. C.

Inventors. Protect your i ion through A. 51. Wilson.
Inc.. Washington, I). C. Over twenty years of efficient,
expert. conntlential service. Skilltel In Radio -Electrical.
Chem teal and Mechanical fields. Our 1922 illustrated
booklet, giving much necessary and very useful informa-
tion ahlich every inventor should know, will be sent
free upon request. Prompt and careful attention. Highest
references. Moderate fees. Send sketch or model for our
careful opinion nd preliminary advice. Write today to
A. M. Willem, Inc. (Radio 3 ARM, 312 Victor IthIg..
Wash ngton, D. C. tSumessor to business established
in 1091 by A. M. Wilson..

Inventors should write us for our book, "flow to Obtain
 Patent," ehleh chantsets forth what may be patented
e nd the neressam stets to protect an invention. It de-
scribes the procedure in Patent OMee and tells about
assignments, licenses and trade -marks. and gives many
useful facts about patents which every Inventor should
know. !fatty persons well versed in patent matters have
Pronounced the book the best of its kind they have ever
read. It is written to you ran understand it. Copy sent
free upon request. Talbert & Talbert. Patent Lawyers,
458 Talbert Bldg_, Washington, D. C.

Patent applications flied on partial payment plan. Nice-
tricel eases a spee'alty. Milo IL Stmens & Co., 692 F
Street. N. W Washington, I). C. Estati 1684.

Inventors Benefited. Ideas de) eloped and patented.
Expcimental machinery built. Only individual attention.
Itichertkop & Borers, 30 A thee Bldg Washington.

Patents Procured, Trade -Marks Registered. A com-
prehensive. eXtierienee41, prompt service for the protection
and Development of your Ideas. Preliminary advice
gladly furnished without (gismo. Booklet of information
and form for disclosing idea free on request. Richard
B. Owen 130 Owen Building. Washington, D. C., or
22741-T Wordwort h 111.1g., Nee York.

Patents--WrIte today for Free leistruetion book and
Evidence of Conception blank. Send slteleh or model for
examination and opinion: strictly confidential. No delay
in my offices: my reply special delivery. Reasonable
terms. Persnol attention. Clarence C. O'Brien. Regis-
tered Patent Lawyer, Southern 111,1g.. Washington, 11. C.

Monroe Miller, Ouray Building. Washington. D. C.,
patent attorney, mechanical and eleetrleal expert. Best
quality of work and results. Moderate charges. .

Inventors -Send for form "Erl,lenre of Contention"
to be signed and witnessed. Form, fee schedule. Informa-
tion free. Lancaster & Aliwine. 242 Ouray Building,
Washington, D. C.

Herbert J . Patent Attorney and Mechanical Ex-
pert. 624 F Street. Washington. D. C. I report if patent
obtainable and exert rust. Send for circular.

I Ions Patented. Trade -!forks Registered: reason
able charges; prompt service; plain advice; request de-
tal le I Information. Jaynes & Jaynes. 720 Kellogg.
WastIngton, D. C

Imentors write me about patents. My fees payable
menttly. Booklet free. Frank Fuller. Washington. D. C.

Patents -Prompt. personal efficient service by an at-
torney -at -law. skilled In ell branches of Patent Practice.
Over 18 years nettle) experience: full Information upon re-
quest. B. P. Fishburne, 330 McGill Bldg., Washington.
D. C.

Patents. Send for free booklet. Highest reference,.
Bea results. Promptness assured. Send model or draw-
ing for examination and opinion. Witten) E. Coleman,
patent attorney. 624 F Street. Washington. D. C.

Inventors. Send sketch or model of invention for
epin'en rocerning patentable nature and exact cost of
patent. Book. "How to Obtain a Patent." sent free.
Tell,. what every inventor should know. Established
twenty-eight years. Highest references, prompt service,
reasonable charges. Chandiee & Chandiee. 441 Seventh.
Wasningten, D. C.

Unpatented Ideas Can Be Sold, I tell you how and
help. too make the sale. Particular,' free. Write W B.
Greene. Inn The Atlantic. Washington, 1). 1'

Patents

Inventions Commercialized. I'nt'nn'I or lert..itented.
Write -%dam er Mfg Co., 205 St

Patents For Sale
Brush Pad for Cleaning and Spotting Any Garment, ote..

No 1,224.551. $11.000. C. 11. Twyford, 617 Bailey St.,
Zanesville. Ohio.

For Sale -Patent right on Double-Grip-SocketWrenelt.
A,l,irss Warn, Iteist, WilllamsIlle. N Y.

Photographic Supplies
Ektdd Your Own Phonograph. Big saving. Pleasant.

itodruethe oorn. Complete instructions, glue -prints, etc..
absolutely free. Write today. Associated Phonograph Co..
Dept. AP -12. Cincinnati, Ohio.

Build Your Phonograph. Quality phone parts. Famous
Serenade, Motors. Also original Perfeetion motors, electric
motors, totems. reproducers, amplifiers, ease material.
sree.sorles. Free, blueprints and building instructions.
Big saving. Wonderful results. Prompt delivery. Catalog
mailed for ten rents. Hoosier Manufacturing & Supply
Co.. 321 Baldwin Block, Indianapolis. Ind.

Printing
Everything Printed. Tong run specialties. Samples.

Quality Printer). Marietta. Ohio.



Aspirin
Say "Bayer" and Insist 1

Unless you see the name "Bayer'. on pack-
age or on tablets you are not getting the
genuine Bayer product prescribed by phy-
sicians over twenty-two years and proved
safe by millions for

Colds Headache
Toothache Lumbago
Earache Rheumatism
Neuralgia Pain, Pain

Accept "Bayer Tablets of Aspirin- only. Each
unbroken package contains proper directions.
Handy boxes of twelve tablets cost few cents.
Druggists also sell bottles of 24 and 100. Aspirin
is the trade mark of Bayer Manufacture of Mono-
aceticacidester of Salicylicacid.

Don't Wear
a Truss

BE COMFORTABLE- Wear
the Brooks Appliance, the mod-
dern scientific invention which
gives rupture sufferers immediate re
lief. It has no obnoxious springs .1
palls. Automatic Air Cushions Mot
and draw together the broken iusu. r.C. E BROOKSNo salves or piasters. DuralulcCheap. Sent on trial to prove its emit,. Neter on
sale in stores as every Appliance Is made to order, the
proper size anti shape of Air Cushion depending on the
!nature of each case. Itesare of imitations. Look fortrade -mark bearing portrait and signature of C. t:Brooks which a 1,1 Iva, on eters. Appliance. None tithe,genuine. Full information and booklet sent free
plain, sealed envelope.

BROOKS APPLIANCE CO.
203-G State Street Marshall, Mich.

Clear-IT:me
FOP

Your
akin can

be quickly
cleared of Pim-

ples, Blackheads,
Acne Eruptions on the

face or body, Enlarged
Pores, Oily or Shiny Skin. SI,000

Cold Cash says I can clear your*kin of the above blemishes.
EEWRITE TODAY for my FREE

Booklet - CLEAR -TONE
SKIN"-telling bow I cured

myself after being afflicted for fifteen years.
L S. GIVENS, 168 Chemical Bldg.,Kaosas City, Mo.
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AreY011 Old al 40?
If so, why? Get quick
FREE BOOK about the
prostate gland which may
cause sciatica, backache,
interrupted sleep, de-
pressed and other often
serious conditions. It tells
of a new drugless home
treatment that relieves
these conditions. Address

Electra Thermal Co., 4517 Main St. Steubenville, Ohio
AAAAAAAAA VVVVV 11,VVI,VIPV V11nr.,11,11",'

Machinery & Tools

Science and Invention for January, 1923

Song Writers
Concrete Building Block Machines and Molds. Cataloguefree. Concrete Machine Co.. 205 S. Third St.. St. Louis.Mo.

Manufacturing
To Order: Metal articles, Nfodels. Tools. Patterns.

Experimenting.. Stanufatituring. Inventions developed.Cleveland Specialty a: Mfg. Co.. Scarsdale Ave., t tete-land. Ohio.
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Miscellaneous
Get posted for Spring--Getsi prices paid for butterflies.

1.1,4. See Sinclair display advertisement. page bleti.
Are you Old at Forty? See our athertisement on page9:12 of this Issue. The Elect ro Thermal CO.. Steubenville,

Ohio.
Engrave all metals with "Metal Engraving FluidX2"easy as writing. Bottle 50e. N11/110 Order. J. Redondo.

Box 709, Schenectady, N. T.
Blowtorch -Soldering. Tempering. etc. Every mechanicand hands leis nerds tune. Easily matte. Costs shout

$1.011. Send 25i. for shoprIglit and instructions. it NI.
Ilea 141, tins Nettium. III.

Motion Pictures Votion Picture Plays
Wanted. Men and unmet, ambitious to make moneywriting Stories and Photoplat, Send for eonderful Free

Book that tells Imw. Auithois' Press Dept.. 131 .tuturn.
N Y.
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Motorcycles-Bicycles
Don't buy a Bicycle Motor Attachment until you getour catalogue and prices. She. Mtg. Co., Dept. 6, Gales-

burg. Kansas.
Used parts for all motorcycles cheap. State suits.

Seltuek Cycle Co.. 1922 4l'estlake, Seattle. Wash.
VVVVV VVVVV

Novelties
Crystal Gazing. Book 75e. Also Crystals. Crystal

Gazing Co.. 122 Station "B." Kansas City. Mo.
4,1.141111111.1111.11.141.11111 VVVVV ...111111111.11.111.11.111111.P11111,11511111. VVVVVVVVV 11,1,111111:111111111..' I

Office Devices
Save Half on office machines, equipment. addressers,Multlgraplis duplicators. dictaphones. l'ruitt Company.

172 North Wells. Chicago.
OS

Personal
Are You Old at Forty? See our advertisement on page9:12 of this issue. The Electra Thermal Company, Steuten-rifle. Ohio.
Sex Books-instructive. authoritative, profusely Was.(rated in natural odors. etc. Not the cheap sort. Largecatalog free. E. Smetana Co.. Owosso, Minh.
Lenesame-Make friends eterywhere, mane wealthy, fag -cleating particulars for stamp. Smith. Box 3125. II.Portland, Ore.
Horoscope-Life revelation. Send birtlidate. 10c. St.Germain Society. Shartalturg, Pa.
You Can Be Popular at Very Little Expense andTrouble. Particulars free. Room 608Si, 110 West 4CtIt,New York.
Vocational Advice from Photographs. Send front andprofile views. age. us ight, color of hair and eyes, Or-

cumferenee of base of head and ear to ear over the crown.
Chest measurement filled and empty, Condition of Health.
Education. Occupation, etc. Price $5.00. Photos returned.Address Elton Burwell McNeil. Vocational Counselior,2148 Woodward Ave., Detroit. Mich.

Exchange jelly letters with new friends. Lots font Sendstamp. Eva Moore. Bon 908, Jacksonville. Fla.
Exchange Cheery Letters with New Friends! Send stamp.

Betty Lee, Inc.. 4254 Broadway, Now York CRY.
Hair grown on bald heads. Falling hair stopped. Manyproved cases. Indians' secret. Proof box with testi-monials. guarantee, mailed 10 rents, silver or stamps.

Kitten.° Offices. BF -300 Station X, New York.
Astrology Reveals -2000 word Test reading 25r.; two</I hi r/ Prof. Audrey, Drawer111

\I
. It
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Radio Equipment For Sale
Fifty complete hook-ups, front crystal set to latest Arm-

strong super -regenerative receiver, clearly Illustrated with
descriptions: 20 cents Westboard Engineers. 309 CanalSt., New York.

uuuuuuumuumuiumuu..uur VVVVV umuuuuutt

Radio Outfits & Supplies
Agents Wanted in Every City to sell standard radioapparatus on a liberal rummissIno basis. A few stocking

agencies open to reliable parties. Delfeleo, 12 MeetingStreet, Pawtucket, It. 1.
nn,1111111111111111111 ,111111 11111111
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Selenium Cells
Selenium Cells--Super-sensitive cells. Inventors, ex-perimenters. any size. Experts rail assist in perfectingyour invention. Guaranteed 3 years. Action up to 2.500

per second. Selenium Laboratories. Manufacturers. LiveWire Radio Company, sole agents, 36 Third Ate., NewYork City.
...... .

Short Stories, Manuscripts Wanted
Earn $25 Weekly, spare time, writing for newspapers.

magazines. Experience unnecessary: details free. PressSyndicate, 566 St. Louis, Mo.
Short Stories. poems, plays, etc.. are wanted for pubOration. Literary Bureau, 165 Ilannibal, Mo.

11111111111111111111 ......... 10

S1111,!: Poems Wanted

Write the Words for a Song. We compose music. OurChid' of Staff 111,11o. many big song -hits. Submit yoursong -poem to us at once. New York Melody Corp., 412
Fitzgerald Illtig., New York.

Write a Song: any sublet -I, YULI can do it. Send word.today. I will compose the music. Frank Rattner. 61148Prairie Ave., Dept. 645. Chicago. ills

Stamping Names
Make $19 a Hundred stamping names on keycheeks,Send 25e for sample and particulars. Ex Kaytag Co.,Cohoes. N. Y.i
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Stamps & Coins
Stamps, 50 varieties-Africa, Brazil. Peru. Cuba.Mexico, etc., 10e. 50 different I'. S., 25c.; 1,000 mixed,40c.: 1,000 hinges, I0e. List free. C. Stegman, 5955Cote Brilliante. St. Louis. MO.

Stamps -20 Unused, All Different. Free. Postage, 3e.Mention paper. Quaker Stamp Co., Toledo, Ohio.

California Gold. quarter size, 27e.: half-tiollar size. 53e.Columbian nickel and catalogue, toe. Norman Schulz,Box 146. Colorado Springs. Colo.

Telegraphy
Wanted-Young men and women to learn Morse andWireless Telegraphy. Railroad and Wireless Companies Ingreat need of operators. We teach you quickly, and procurepositions at big salaries. Great opportunities for advaneem.-nt. All expenses IOW can earn part. Write today fatflee catalog. School established 1874. Dodge's TelegraphInstitute. "0 Street. Valparaiso, Indiana.

Ventriloquism
Ventriloquism taught almost anyone at home. Smallcost. Send 2c. stamp today for particulars and proof.Geo. W. Smith, Wenn M -7 1 1 123 N. Jefferson Ave..Peoria.

,11111111.111111111111.41.111111111m1H1

War Relics & War Pho'os
For Dens-Relies collected from Europe's battlefields.Completely illustrated catalogue with sample War Photos,25c. I.ieut. Welch. 2117 Regent Place. Brooklyn, N. Y.

IT'anted To Buy
Full value paid for old gold jewelry, watches, diamonds,croons, bridges, dental gold. silver, platinum, gold or Niterore, maeneto points, war savings stamps, old false teeth.Packages held 4 to 12 days and returned If our offer Is notsatisfactory. Pnited States Smelting Works (The OldReliable), 120 So. state St., Dept. 7;1, Chicago.

Cash for Old Gold, Platinum, Silver, Diamonds. Lib-erty Bonds, War, Thrift, 1.111/Sell Postage Stamps, FalseTeeth, Magneto Points, Jobs, any valuable. Mall Intoday. Cash sent return mail. Goods returned In tendays if you're not satisfied. Ohio Smelting Co., 303Hippodrome Bldg.. Cleveland, Oltlo.
..... ..... uu, mu." uw

If -freless

Memorize Wireless Code in Three Hours, by CorydonSnyder Code Method. If you fail, return Instructions with-in one week. Semi $1.00 to Corydon reyster, 1161 Si,Ithlgeland Ave., Oak Park, Ill.

Attention! 50 Vacuum Tube Hook -Ups. The greatestcollection of Vacuum Tube Circuits ever brought under
two covers at such insignificant cost. These diagramswill be found In the great "Raseo" catalog. whichcontains raw materials and parts in a greater profusionthan any other catalog. 1 Sr. in stamps. or coln, willbring the catalog to you. Radio Specialty Company,100 Park Place. New York City.

Boys! Don't overlook this. The "Rosen" Baby De -teeter. Greatest detector ever brought out with mottledbase. Fully adjustable. See former advertisements Inthis publication, or our catalogue. Detector with Galena
Crystal complete 50e., the same Detector with Radlocite
Crystal 75e. prepaid. Send for yours today. Radio
Specialty' Company, 100 Park Place, New York CRY.

Hew to Make Wireless Sending Apparatus, 100 pages-lot illustrations. Written xbol obtblished entirely for the
wireless enthusiast stilts maims to make his our] radioapparatu:. Contains more information on "how to make
bi' than any other himk sae know of. Paper bound35e. postpaid. Experimenter Publishing Co., Book Dept.,

Park Place, Ness York City.

Wireless Course In 20 Lessens, By S. Gernslack, A
Lescarboura and II. W. Serer, E. E. Tells you esery-
1111111: 3111 want to knots about "Wireless"-theory, Pear -
tire and I history. A clear, concise course on everyphase of this subject. 160 pages -350 illustrations, :10
lobules. Stiff cloth rover, $1.75, postpaid. ExperimenterPublishing Co., Book Dept., 5:t Park Place. New York.

The How and Why of Radio Apparatus, by FL W. Serer.
E. E. This newest book on radio matters fills a dis-tinct gap in wireless literature In that, while the treat-ment Is made as understandable and as free from malhr-matlrs as possible. it at the same time incorporates a
wealth of technique and Instruction for the Radio Anis.
teur-the Radio Operathr--The Installation and DesignincExpert-as well as teachers and students of the subjectin general. A rem broad field has been covered bythe author, at the same time giving a great deal ofinformation not found in other test books. If you areengaged in any branch of the Radio or allied arts at allyou will surely need this latest contribution to radioliterature, uhleh is destined to be found on every radioman's book shelf before long. A glance at the follinvinglist of chapters gives but a very scant idea of the ex -termite and useful radio knowledge prosIded in itstext The Induction Coll; The Alternating CurrentTransformer: Radio Transmitting Condensers; The SparkGaps; Radio -Transmitting Inductances; Radio ReceivingTuners: Radio ltereiving t'ontiensers: Detectors; Tele-phone Receivers; Radio Amplifiers; Construction of aDirect Reading Waventeter and Deerenteter; Antenna Con-struction; The Calculation and Measurement of InductLances: Appendix containing very useful tables, coveringall subjects treated in this very' unusual book. Thisnewest of Radio Works, cloth bound In Vellum de Luxe,Gold Stamped and Hand Sewed, has 160 pages. Sizeof book, 659 inches. The How and Velly of Radio Appara-tus. Postpaid $1.75. Experimenter Publishing Co., BookDept., 52 Park Plamb. New York CIL),
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THE BIGGEST SUCCESS IN RADIO:

50c EACH CONSOLIDATED RADIO CALL BOOK CO'S. EACH 50c
PATTERNS and DIAGRAMS

Complete Patterns, Diagrams and Instructions
How to Make Your Own

SHORT WAVE REGENERATIVE
RADIOPHONE SET

One of the foremost Radio engineers constructed this set for us; it's
simple to follow our patterns and assemble the parts comprising this set
with which spark, C. W. signals and Radiotelephony may be received.
We don't only give you pictures of how the apparatus leoks, but each
pattern is full size and printed on heavy blue print paper. Only stand-
ard parts are used.

PATTERN No. 1 I

Consisting of a Five -Page Illustrated Direction Pamphlet. size StcocIlt;
inches. One Blue -Print pattern, size 10(22 inches and One Blue -Print
pattern, size 17':2x22 inches, all contained in a heavy Two -Color printed
Envelope, 9x11 inches.

SENT POST-PAID

DETECTOR and AMPLIFIER

RADIO UNITS

You can build this detector and Abe amplifier units anywhere in your
house: no machine shop is needed. When built they may be used with
any type of Regenerative Receiver or short wave set, with which spark.
('. W. Signals and Radiotelephony may be received. We've tested these
patterns by actually building the outfit-they're perfect! Only standard
parts are used in making the outfit.

PATTERN No. 2
Consisting of a Four -Page Illustrated Direction Pamphlet, size 13";ix11!/2
inches. One Blue -Print pattern, size 16x18 inches. and One Blue -Print
pattern. size 131,2x15 inches, all contained in heavy, Two -Color Printed
Envelope, size 9x12 inches.

SENT POST-PAID

RADIOPHONE CRYSTAL SET

We designed these patterns especi,tIly for those who arc without
technical knowledge but who are sufficiently abreast of the times to de-
sire a radio receiving set in their homes. An instruction pamphlet
comes along with the blue prints and all you have to do is follow the
simple instructions. This radio set can be tuned in from stations within
30 miles Standard materials only are used.

I PATTERN No. 3

Consisting of ,t -page illustrated Direction pamphlet, size S",:jx11-,:2 inches,
one Blue -Print pattern size 16x22 inches. All contained in two-color
printed envelope, 9x12 inches.

SENT POST-PAID

14 RADIO FORMULAE
AND DIAGRAMS

Usefulness!

Economy!

Pleasure!

50c
With Ink packet of radio knowledge you need never worry about

schematic wiring diagrams. megsurements and radio tables. All for-
mulas and diagrams are ,rinted on heavy paper in black and blue; and
contained in two-color printed kmvelope. 9x12 inches.

SENT POST-PAID

ALL ABOUT AERIALS
12 Diagrams How to Construct and Erect

All Types of Aerials

RECEPTION

and

TRANSMISSION

ALL FOR

50c
TIIESE ARE DIAGRAMS THAT EVERYONE with a radio set

wants and needs. These blue prints were made after practical erection
of each aerial, and point out to you 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 81-'27:11 inches and one four -page instruc-
tion pamphlet 111x11 inches. All contained in a heavy two-color printed
envelope 9x12 inches.

SENT I'OST-PAID

20 Radiophone Diagrams and
Hook -Ups of

Crystal and Audion Receiving Circuits, Amplifier Circuits,
Regenerative Circuits, Sending Circuits

with
Key Chart of Symbols and Pamphlet

"How to Read Diagrams"

7-71
--1

Twe
Rea° FilOile

METAL ACM %MON 11.14:EIVING cuicvsn
01101fILMIMIrThl MC= Sri CIPIVFLI

COMO ilruiraoli au,..COM Cc r

50c
These diagrams show

H 00 .5-1.3.3 low to get the best pos-
sible efficiency from the
instrument.; you make or
purchase. They cover
hook-ups from the sim-
plest to the most com-
plicated, in a way that
any amateur can under-
stand and follow without
difficulty. Get this set,
and hook up right.

All 20 diagrams are rrinted on heavy paper. each sheet size 81/r4x111f.,
inches. and together with KEY CHART OF SYMBOLS and pamphlet
-110W TO READ DIAGRAMS" are contained in a heavy two-color
printed envelope, size 9xI2 inches.

SENT POST-PAID

ORDER FROM YOUR DEALER-or direct from us
CONSOLIDATED RADIO CALL BOOK CO., Inc.

PUBLISHERS98 Park Place NEW YORK CITY
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EVERY BOY WHO IS INTERESTED

IN RADIO
CAN TAKE ADVANTAGE OF OUR SPECIAL OFFER

EVERY BOY HAS A FEW SPARE HOURS EACH WEEK and can
easily obtain a few subscribers to PRACTICAL ELECTRICS.

On this page you will see the special rewards we will send you for only
one subscription. You can easily earn every one of them. They will be sent you

ABSOLUTELY FREE

PRACTICAL ELECTRICS is the electrical magazine for every-
one. It is the only electrical magazine a boy can understand. It has a
regular department for beginners, but is just as interesting for the
experimenter, the electrician, and the electrical engineer. There are
articles each month by students, experimenters and famous electricians.
The entire progress of the month in electrics is set forth in its pages.

PRACTICAL ELECTRICS is one of the most interesting elec-
trical magazines published. It contains no long, dry technical articles.
Every article is completely illustrated. There are hundreds of illus-
trations, plans, drawings, charts, etc.
On the opposite page
you will find complete
description of each
reward.

g
PRACTICAL ELECTRICS is

only $2.00 per year
[12 Numbers]

(Canada or foreign 50 cents additional)

EVERY BOY SHOULD HAVE IT!

OH BOYS!

All articles are written in plait-. every-
day language. If you need a sample
copy to show we will send it free of (Os!.

SEE OPPOSITE PAGE FOR
DESCRIPTIONS

IlttESS.
COURSE

avCii°

7."THE RADIO
DRISTRucTOR"SERIES :: A

r--
MAKING0-Y 2UR - OW ~--=i

14..?i21Ormulae aya Diagrams

flow to nto.k.c

lg. A,11.11.; 'R.I.:. St to dent

ierunits

14

ABSOLUTELY FREE FOR A FEW HOURS' SPARE TIME WORK.
READ OUR SPECIAL CHRISTMAS OFFER AND ACT AT ONCE.

1:gOW;-
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Descriptive Details of Rewards
We will send you your choice of these rewards.

ONE REWARD FOR EACH SUBSCRIPTION for one year.

REWARD No. 1

RADIOGEM
A complete crystal Radio Receiving Set. will receive up t.. 25

miles. The outfit consists of all the necessary wire, contact point,
detector mineral. catwhisker, tuning coil, instruction hook. etc.
When you have constructed the Radiogem, all you need is an aerial
and a 11114,11e.

REWARD No. 2
MICROPHONE BUTTON

The button may be used to amplify Radio Signals by using it in
a local circuit. It should be mounted on the diaphragm of a
telephone receiver connected to the radio set and in circuit with a
battery and a telephone induct' coil. You can easily make a
highly sensitive detectophnne by using a Microphone Button to
collect the sound waves. You can build your own outfit without
buying expensive equipment. Think of the ftui you would have
with such an ;nstrument!

REWARD No. 3
EXPERIMENTAL ELECTRICITY COURSE IN

20 LESSONS
By S. Gernsback and H. W. Secor, E.E.

Course on the theory and practice of Electricity for Experi-
menters. One of the most complete and comprehensive treatises of
this special subject ever published. Written by the same authors
as the famous "Wireless Course." The hest electrical text book on
the mars,i. Size of hooks is 6 x 9 in. The hook contains 128
Pages. alH ,sore than 400 illustrations. Limp hound.

REWARD No. 4
Complete Patterns, Diagrams and Instructions How

to Make Your Own
RADIOPHONE CRYSTAL SET

PATTERN No. 3
Consisting of a 4 page illustrated Direction pamphlet. size 8,,';

x Ill, inches; one blueprint pattern, size 16 x 12 inches. All
contained in two-color printed envelope, 9 x 12 inches.

REWARD No. 5
Complete Patterns, Diagrams and Instructions How

to Make Your Own
SHORT WAVE REGENERATIVE

RADIOPHONE SET
PATTERN No. 1

Consisting of a five -page illustrated direction pamphlet, size 81/4
x 111/4 inches; one blueprint pattern, size 16 x 22 inches. and one
blueprint pattern, size 17,', x 22 inches. All contained in a heavy
too. -color printed envelopes, size 9 x 12 inches.

REWARD No. 6
Complete Patterns, Diagrams and Instructions How

to Make Your Own
DETECTOR AND AMPLIFIER RADIO UNITS

PATTERN No. 2
Consisting of a four -page illustrated direction pamphlet. sine 81/4

x 11' inches; one blueprint pattern, size 16 x 18 inches, and one
blueprint pattern, size 12,.. x 15 inches. All contained in heavy,
two-color printed envelope, 9 a 12 inches.

REWARD No. 7
14 RADIO FORMULAE AND DIAGRAMS

AU formula' and diagrams are printed on heavy paper in black
and blue; and contained in tieo.cidor printed envelope '1 x 12 inches.

REWARD No. 8
2 RADIOPHONE DIAGRAMS AND HOOK-UPS

Of Crystal and Audion Receiving Circuits, Amplifier
Circuits, Regenerative Circuits, Sending Circuits

with Key Chart of Symbols, and Pamphlet
"HOW TO READ DIAGRAMS"

All 20 diagrams arc printed on heavy paper, each sheet size 81/41
11,/, inches. and together with Key Chart of Symbols and pain.

phlet, "How to Read Diagrams." are contained in a heavy two-
color printed envelope, size 9 x 12 inches.

REWARD No. 9
WIRELESS COURSE IN 20 LESSONS

By S. Gernsback, A. Lescarboura, and H. W. Secor, E.E.
(111111 Edition)

A Course that tells you everything you wish to know about
"Wireless." starting in lesson No. 1 by explaining the Principles
of Electricity. By simple, easy stages, this wonderful Course takes
you into "Wireless" by the use of such simple language so skill-
fully used that of necessity you must understand every word.

Size of hook is 7 x 10,4 inches, 160 pages, 350 illustrations. 30
tables, Limp bound.

REWARD No. 10
THE HOW AND WHY OF RADIO APPARATUS

By H. W. Secor, E.E.
This newest book on radio matters fills a distinct gap in wireless

literature in that, while the treatment is made as understandable and
as free from mathematics as nossilile, it at the same time. incor-
porates a wealth of technique and instruction for the Radio
Amateur-the Radio Operator --the Installation and Designing Ex-
pert-as well as instruction for teachers and students of the subject
in general.

160 pages, 6 x 9 inches. Limp hound.

REWARD No. 11
A THOUSAND AND ONE FORMULAS

By S. Gernsback
A laboratory hand book for the experimenter and for everyone

who wishes to "do things." A hook brimful with very important and
priceless information, c illected and selected for years. Invaluable
for Students, Engineers. Physicians, Experimenters, etc.

It contains 160 pages. The paper has been especially selected to
stand rongh handling in laboratories. Size 6 x 9 inches. Limp
bound.

REWARD No. 12
(All Three Books)

HOW TO MAKE WIRELESS RECEIVING APPARATUS
The 21 radio constructors who wrote the book know how articles

should be made from sample materials.
Book has 100 pages, each 3 x 7 inches, 90 illustrations, many

full pages, paper bound in two colors.
DESIGN AND CONSTRUCTION OF AUDION

AMPLIFYING TRANSFORMERS
Radio and Audio Frequency Type

This book will be of great interest to all radio amateurs. The
transformers have never beet described before in print.

Size, 3 x 7 inches. Contains many illustrations, diagrams and
working data.

HOW TO MAKE WIRELESS SENDING APPARATUS
Contains information on hos.- to make 30 different pieces of wire-

less sending apparatus from materials easily obtained.
Book has 100 pages (size 7 x 5 inches), 88 illustrations, paper

cover prated in two colors.

PRACTICAL ELECTRICS CO., Inc., 53 Park Place, New York, N. Y.
GENTLEMEN:-Please send PRACTICAL ELECTRICS for one year (12 numbers) to each of the following addresses:

Name Street Address City and State

Enclosed you will find subscriptions at $2.00 each, making the full sum of $ (For each subscription
to go to Canada or Foreign addresses 50 cents additional must be added.) Also please send me the Rewards (one
for each subscription) numbered as follows:

My Name Is Street

City State
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"Rasco Has It"
Partial List of Goods Listed In
"Rasco" Catalog

No. 8
Detector,.
Navy Knobs
Switch Handles
Pointers
Lock Nuts
Cord Tips
Copper Ribbon
Switches
Crystal Cups
Sliders
Litz Wire
Rotors
Panel Scales
Switch Levers
Condenser Plates
Carbon Balls
Audio -Frequency

Transformers
Bakelon Panels
Name Plates
Crystals
Bornite
Silicon
Radiocite
Condensers
Ground Clamps
Plugs
Contact Arms
Aerial Connectors
Bus Bar Wire
Enameled Wire
Transformer Coils
Copper Strip
Flexible Cord
Knobs
Panel Knobs
Key Knobs
Binding Posts
Lock Posts
Machine Screws
Switch Stops
Telegraph Key Knobs
Hard Rubber

Binding Posts
Nickel -plated Switch

Points
Zinc Spark Gap Ends
Panel Switches
Mounted Crystals
Tin Foil
Rheostat Windings
Spring Clips
Antenna Connectors
Lock Fork
Spacing Washers
Carbon Grains
Blow Torches
Minerals
Copper Pyrites
Iron Pyrites
Soft Metal (Hugonium)
Threaded Brass Rod
Cord Tip Jacks
Vacuum Tube Sockets
Mica Diaphragms
Radio Cement
('hoke ('oils
Magnet Wire
Brass Rod
Grid Leak Condensers
Phone Cords
Metal Dials
UM I Panel Bearing
Handles
Switch Knobs
Potentiometer Windings
Binding Post Name Plates
Spaghetti -Insulating Tubing
Radio Frequency Transformers
Instrument Posts Galena
Hexagon Nuts Zincite

Mineral Sets
Brass Washers
Copper Braid
Jacks
Rheostat Windings
Vacuum Tube Fuses
Lock Washer.
Dial Verniers
Resistances
Silk Wire
Honeycomb Coils
Phone ('onde n
Separable Cord Tips
Composition Dials
Plugs
Aerial Insulators
Phones

Spring Binding Posts
Switch Studs
Cap Nuts
Brass Lugs
Copper Lugs
Dials
Lubricated Switches
Panel Switch Levers
Mica
Vario-Coupler Rotor
Battery Switches
Switch Blades
Selenium
Diaphragms
Carbon Buttons
Transformer Stampings
Solderall

"Build Your Own!"

ILLUSTRATION FULL SIZE

300 Illustrations
This catalog contains over three hun-
dred illustrations. On account of its
very great cost, it can not be dis-
tributed free of charge.

Mailed only on receipt
of 15c. in stamps or coin

This business was originated with the
solo purpose to eater to the amateurwho has small orders. ALL OF OUR
ORDERS ARE SMALL and that is whyyour small order will never be side-
tracked by us. A trial order will make
you a life customer. "We can only stick
you once." Try us with a 50c order.

ALL GOODS PREPAID

100 PARK PLACE, NEW YORK CITY

IrPPOUPPO1111111111111,1.1.1.11111iill oil

DEALERS
Get Our Special

Proposition

Fortoric$
Brooklyn. N. Y.-Elkrratt. Md.

THE Radio Specialty Company, "RASCO"
for short, is probably the most unique
radio parts supply house in the United

States, if not in the world today.. ThisCompany makes a specialty of SMALL
ORDERS. No order can be too small to get
immediate and prompt attention, for the
simple reason that most of our orders aresmall.
The reputation of this Company was builtsolely on service. Ask any of your ac-
quaintances whut they think of "RASCO"
goods, "RASCO" service, "RASCO"promptness! Thousands of unsolicitedtestimonials on tile prove that we servethe public best!
Many houses claim that their orders areshipped within twenty-four hours. Ayear's record in our Order Department
actually shows that over 99,/, of our
orders leave within twelve hours after
receipt. We invite you to try "RASCO"
service on a 50c order. MAKE US
PROVE WHAT WE SAY.
Sixty-eight per cent of all of our cus-
tomers come back for more goods after
they have tried our service once. Thereason is very simple, as we specialize
in very small orders. We could notstay in business if we had to look for
new customers continually.
"RASCO" SERVICE IS WHATCOUNTS!

"Rasco" Catalog No. 8
The new "RASCO" No. 8.will prove a revelation to the man
who "builds his own." In this catalog
are listed more parts and more items
than you have previously thought Pos-sible to obtain.
The new "RASCO" catalog contains
over 500 different radio items, and
has been greatly enlarged over the
preceding one. IT NOW CON-
TAINS 64 PAGES. INSTEAD OF 40.

Price Reductions
Many items have been reduced tc
give our customers the benefit of the
lower prices that enlarged produc-
tion make, pte,,iitle.

Factories in Brooklyn.
N. Y.. and Elkridge.

Md.
These two factories, where our
screw machine work, our stamp-
ing and our composition work is
turned out, make it possible for
us to offer the very lowest prices
in the country.

75 Vacuum Tube
Hook -Ups!

These hook-ups of ALL important
vacuum tube connections are given
in clear diagrams with complete
explanations. This is the one and
only catalog containing such a
wealth of information on all
Vacuum Tube sets, giving all
the correct values of all the ele-
ments, so that any amateur can
readily hook up a set with the
instructions furnished.

All Armstrong Circuits: These important circuits
are explained clearly, all values having been given,
leaving out nothing that could puzzle you.
Just to name a few of the Vacuum Tube circuits:
The V.T. as a detector and one-step amplifier;
regenerative circuit: DeForest ultraudion; V.T.
to receive undamped and spark signals: Armstrong
circuits; one-step radio frequency amplifier and
detector: three stage audio -frequency amplifier;
:port wave regenerative circuits; V.T. radio tele-
phone; 4 -stage radio frequency amplifiers: radio
and audio frequency amplifier, inductively coupled
amplifier; Armstrong superautodyne; radio fre-
quency amplifier and crystal detector ; combination
V.T. detector one stage amplifier; two stage radio
frequency amplifier and detector with feedback
coupling (regenerative); regenerative receiver.
using single spider welt 4,41: Alitstrong siii.er-regenerntive
eireuit: two stage ra.lin fteotteney ;IMO! 1. a
esto-elretsit timer. using Iwo -11111e timer regenerative PP-
Tiver: two stage ninth frequency amplifier. using cn-.tat
nr V.T.: Otte stage radio treotteney detector. two stages
attolln-frequency with feed -back POUOling to first tube:
tamer amplifier with Mud speaker: regenerative receiver
anti one stage amplifier for DX work: OUP stage radio fre-
wieney detector with feeti-haek coupling: very sensitirs
freult with two stages of radio frequency and regenerative

4eteetor: OUP to ten mile radiophone transmitter: tline
stages radio frequency, two stages audio -frequency loop
reception: crystal detector with rectification; one tube
super -regenerative receiver: short wave regenerative re-
-elver with two varlocoupters. rapacity -mooted timer: Ira.,
-Inuit to eliminate interference; selective eireult to
eliminate interference
If you were to buy a hook containing all of these
75 Hook-ups you would have to spend from $3 to
$7.00 to secure the same information.



Genuine Frost and
Brandes h e a d sets
complete with cords.Frost 8162 -
Double head
sets, 2000 ohm .$4.25
Frost 8163 -
Double had
sets. 3000 ohm. 5.25
Western Electriclatest type
double head est.
List $12.00 Our

price
Brandes Superior 81116 -Double head

.59
seta, 2000 ohm 7.20

LOOSE COUPLER
This loose
coupler is pre-
ferred by many
because of its
wide range -
200 to 3500
meters. Ma-
hogany finish.All metal
parts are brass,
nickeled and highly buffed. Secondary has
(2 point switch mounted on Bakelite roil
head. Windings arc green silk -covered wire
8800 -Size. 5 % x tix 18 inch $8.50
3805 -Two Slide Tuning Coll...... 2.60

FROST JACKS AND PLUGS
Jerks are polished nickel, nickel -silver sprigs.
pure silver contacts. Nickel washers for
mounting on any panel % to % inch thick.
Spread terminals make soldering easy.
R 133 -One spring (open circuit ...Each $0.46
8134 -Two spring (closed circuit) . Each .52
8131 -Four spring (two closed circuits)
Each .53
8135 -Three spring (two open circuits
commonly called ''single circuit filament
control" 1. Each .70
8136-Flve spring (two open and two
closed circuits. commonly called "two

ocuit filament control"i. tacit .811
8132 -Plug. telephone type with short
knurled grip .35
8137 -Plug (a shown), cord tips fit
into plug 1.05
8139 -Plug with threaded barrel instead
of set screw. Takes cord tips .55

CRYSTAL DETECTOR
A very high grade glass
enclosed crystal &-
teeter including the
crystal. All metal parts
nickel plated. Adjust-
able to any point on
the crystal.
820 - Enclosed crystal

detector $1.40
A lower priced but nicely constructed
detector. t 'metal included.
830 -Detector .88

TESTED CRYSTALS
Selected and tested galena or
silicon. Each box contains
enough for four to six or-
dinary crystals.

812 -Galena. per pkg ..80.10
813 -Silicon, per pkg.. .10

CABINETS
These are reasonably
priced hut sturdily built
cabinets of weathered
oak. The top Is re-
movable by loosening
four screws. End posts
are routed to take panel
3 le inch thick. The
panels are not included.

See table for panel lengths.
8212 -Can be used for detector and two
step. Panel space. 51yx 12 $2.50
8214 -Can he used for 2 varlometers and
I coupler. Panel space, 5 Ys 114 2.75
8218 --Can be used for 2 varlometers. 1

coupler and detector. Panel space. 554118 3.00
8222 -Can be used for 2 varionieters. I
coupler, detector and 2 step. Panel
space, 554222 3.25

PANELS
Genuine Formica. Panels to fit our cabinets
5262 -Panel, 554s12 Inches 3-16" thick $1.38
8264 -Panel. 5 %tele inches 3-18" thick 1.64
3288 -Panel, 554z18 inches 3-16" thick 2.08
8272-FaneL 5 %z22 inches 3-18' thick 2.53

REGENERATIVE
RECEIVING SETS

(LICENSED ENDER ARMSTRONG PATENTSi

WE PAY THE EXPRESS OR POSTAGE IN
UNITED STATES, U. S. POSSESSIONS

RECEIVER AND DETECTOR

A beautiful solid mahogany regenerathe set manufactured by C. D Tuska Co. and
licensed ignitr Armstrong patents. Consists of Antenna Inductance, seconder)
tuning condenser, plate varlometer, coupling control, long and short wine switch.
grid condenser, rheostat and tube socket. Engraved shielded bakelite panel and
parts, metal parts nickeled. All parts are mounted on panel and cater Is hinged
to permit inspection and for replacing tuba. Wide range, 150-800 meters. The
two stage amplifier shown to right matches this cabinet. Tubes, batteries, etc
are always sold separately: order from this page and save money.
8T222-Tuska Receiver and Detector $63.00
8T226-Tuska Two Stage Amplifier 36.00

DETECTOR AND TWO-STEP
Made in ton sizes The ST225 Is a complete reciting set with dots ling unit
and two stages of amplification as pictured above. The ST224. consists of com
pie@ tuning and detector hilt In shorter cabinet (see ditision of pane) East])
operated. Same high grade construction and finish as other Tusks sets described
to the left. Ideal sets for concert reception. Tubes, batteries, etc.. are alwayssold separately. Order front us and save money.

8T225-Tuska Receiver, Detector and Two Stage Amplifier Set $59.50ST224-Tuska P. pular Recelter and Detector Set 31.50
ST226-Tusks Two Stage .kniplifier (shown In renter. 36.00

GUARANTEED STANDARD PARTS
PHONES Shipped in One Day -Order and Be

This Page Is Our Catalog -See

OUR GUARANTEE
Your satisfaction guaranteed. If for any reason you do not (eel satisfied
with your purchase, you may return it and we will refund your money plusreturn charges. We give you the benefit of any reduction in price.

VARIOMETERS
For efitelencY. perfect inductive
ratio, low capacity Wed and
nmtnenti of design these tariorn-
etent are unexcelled. 411 metal
parts nickeled brass. Tight
poring bronze contacts will wear
indefinitely. Accurately turned
rotors and stators, mahogany fin-
ish. Completely assembled and
tested. Wound with two sizes

of wire -No. 18 and No. 20.
81300-Varlometer, No. 18 wire. Price $2.75
812110-Variemeter. No 20 wire. Price 2.75

AUDIO FREQUENCY AMPLIFYING
TRANSFORMER

Correctly designed for mini-
mum distributed capacity and
low core losses. maximum
amplification without distor-
tion. Use 10-I for Cunning-
ham and Radietron tubes.
3-1 for other makes. Fully
mounted. cast aluminum feet,
bakelite terminal panel.

81510 -Transformer, 10-1 ratio $3.55
81503 -Transformer, 3-1 ratio 3.50
RADIO FREQUENCY AMPLIFYING

TRANSFORMER
Radio frequebcy transformer cir-
cuits help to eliminate static and
Inteifettnee. dm, permitting easy,
sharp uudmg of long diat tine,
stations. Enclosed in metal case
for shielding end can be mounted
In tube socket if desired. Wiring
diagrams furnished with each
trarsformer.
81500 -Transformer. Each $3.950 "B" BATTERIES

Standani brands. France,
Etereadv or Burgess. Never
titer five days old.
8230-22% volt Signal
Corps type. Size, 35kx2 Yee
2% inch. Price.... 51.26
8235--22 Y2 VOlt. U. S.
Navy variable - 5 positive

tape. Size, 5x31254 Price 81.98
8240-22% volt large variable -5 posi-
tive taps. Size, 654:413. Price 2.25
8245-45 volt large leads only. Size,
13x4x3. Price 3.60

INDUCTANCE COIL MOUNTING
For base or panel mount-
ing. Connecting leads
furnished, coil settings
are adjustable by means
of knobs. Made entirely
of bakellte with nickeled
brass metal parts. Coil
position can be locked by
knurled set screws.
81103 -Three coil mounting $3.90
81602 -Two coil mounting 3.00

BINDING POSTS
Complete with screw and washer. All
brass, finished in polished nickel or
with bled( composition top as listed.
Order by number.

Each Doz.
8110 -Large size, all nick-
eled 10e 954
8122 -Medium size, nick-

eled, with hole for phone tip or wire 4e 36e
8112 -Medium size, black competi-
tion top 5e 48e
8120 -Large size, composition top. - 85 850

SWITCH POINTS AND STOPS r
Brass, polished nickel finish. Screw

size, 6-3205-14 Ins. long, two nuts with
each contact point and one with thy
stops. Stops high enough for any
type of Icier and point.
5130-S witch Point,
diem., is inch; height, Each
3-16 Inch 3e
S150 -S. itch Stops 3e

Hun-
Doz. Bred
20e $1.40
20c 1.40

180° VARIOCOUPLER
The primary and menrolan
windings of this coupler are
properly proportioned and
spaced. The renter of the
secondary is always In the
center of the primary field.
1-nlike most couplers, it aids
In tuning. Black fire base,
brown formica tube, and
nickeled metal parts. Panel or'able moarlf
81100 -Coupler $2.95

DIALS
Genuine Bakelite
Dial as pictured
Sharply' engratei
divisions and tt.
urea filled win,
milliard white.

Bakelite Three-inch diem- Composition
eter, with bushing for 3 -16 -inch or
shaft. Set screws included.

Each Doz.8500 -Dial 55e $6.00Three-inch mouldisi composition Ilai 82 pic-
tured. MX luster that rennet be told from
Bakelite. Set screws included.

Each Doz.
8550 -Dial, 3 -16 -Inch Shaft 30c $3.008555 -Dial, 12 -inch Shaft 30e 3.00

VARIABLE CONDENSERS
Very best mechanical
construction, heavy,
hard aluminum plates.
The 'rimier types are
furnishesi with amid-
ed tilI and small knob
for atkusting vernier.
Plain types have '4
inch shaft.

81443-43 plates .001 Nffil. without dial 12.35
81423-23 plates.0005 Mfd.wIthout dial 1.85
81411-11 elates .00025 Mfd. without
dial 1.35
81403-3 plate8.00005 Mfd. without dial 1.1581441-11 plates teenier .001 >Md.
with dial 4.9581442-21 plates vernier .0005 Mfd.
with dial 4.25

SWITCH LEVERS
A high grade, polished nickel -
plated deter with solid moulded
black composition knob. Com-
plete with panel bushing, spring
Ind two nuts. Each Doz.
8151-1 " Radius 20e $2.23
8153-114" Midi& 20e 2.25
8155-I Ye" Radius 20s 2.25

INDUCTION COILS
Rigidly wound, low distribut
ed capacity'. All coils are
equipped with standard mount-
ings. We can supply anyof these coils without mount-
ing plugs, for 55c less than
the prices shown. The wave
lengths shown are range limits, baser on a
variable condenser of .001 Mfd capacity.

Number of Wave Pries
Turns Lengths Mtd.

31725 25 125- 250 $0.0581726 35 175- 450 0.98
31727 50 240- 720 1.05
81728 "5 390- 010 1.10
81729 1,0 500- 1450 1.14
81730 150 600- 2000 1.19
51731 200 900- 2500 1.2$
$1732 250 1200- 3500 1.36
81733 350 1500- 4500 1.38
81734 450 2000- 5000 1.59
81735 500 2800- 6100 1.65
S1736 600 4000-10000 1.80
81737 750 5000-12000 1.95
81738 1060 7900-15000 2.30
31739 12;0 9750-19500 2.55
81740 15.10 14500-26500 2.70

HOW TO ORDER
Order front this page. Please give number, description end price of the articles youorder to bele us avoid mistakes. Total the amount at yotr order and send Pest OiRee
messy order, (edified check or draft with your order. Be sure to give year name andstreet address on both letter and envelope. Ds not include Caney for tr ..... rtation.We pay it For other items see ads of November and December.

AT LOW PRICES
Convinced VACUUM TUBES

Nov. and Cunningham Tubes.and Dec. Also Every tube guaranteed new and
In original package. We do
not sell "bootleg" tubes.
8C200-Deteetor . . . $4.45
8C201 -Amplifier . 5.95

MAGNAVOX
The genuine

- 3 Radio
Magnavox

with the 14
Inch horn is
the Ideal
loud speaker
for use In homes, offices.
amateur stations. etc. It
operates from your e volt
storage "A" battery and
amplifier as It reproduces
"It" battery voltage should
be 90 to 200 for best
results. "Radio brings it.
Ma,aistox tells it."
5170 - Radio Magnetos

$39.50

METAL AND BAKE-
LITE SOCKETS

Bakelite brown &idled socket
for panel or base mounting.
Double spring contacts heldrigidly in place.
81071 -Bakelite sorket.50.65
81075 -Nickeled metal
socket .45

VACUUM TUBE RHEOSTATS
This is a reasonably priced,
smooth get) rag rheostate that will
mount directly tot hack of
panel. Bakelite arrow knob
81050 --Rheostat 45c
((nibble Cutler Hammer rheo-
stats. we bellow°. are the Net
Hu...Male on the shark et todayArranged for panel

mounding. The picture
shoes the vernier type.
All metal parts nickeled.

81061 -Vernier type
C. H. Rheostat. . ..$1.40
81062-C. H. Rheo-
stat without vernier. .95

GRID AND PHONE CONDENSERS
NiountIng holes spaced to tit
screws of above 1:rhl Leal,
Mica insulation. "'Ails,. will,
tarnished cambric tape rapac-
ity. .00025 5iftl.
855 -Grid Condenser 150

859 -Phone Condeneer .001 MM.. 20e

VARIABLE GRID LEAK
Pencil mark type. Remov-
able black enameled cap.
850 -Grid Leak 20e

SPAGHETTI TUBING
For cabinet wiring. Yellow finish spaghetti.
833 -Per 4 ft. length 27c
832 -Tinned Copper No. 16 Wire...Ft. 20

100 Ft. 75c
INSULATORS

vThese are
very strong
strain type

Insulators.
8360 -Moulded insulator
shown above to left.
Each, 10e: Doe. $1.10
8365 -Porcelain insulator
shown above to the right.
Each, 9e: Dos 950

ANTENNA WIRE
The following are 100 foot rolls of 7 strand
cable of No. 22 wire, which makes the best
Aerial. Use phosphor bronze, where the span
is 100 feet or more. It le stronger.
8350 -Stranded Phosphor Bronze, 100 ft.
8355 -Stranded Copper, 100 ft
8356 -Single No. 14 bare solid Copper
Wire, 100 ft
LIGHTNING ARRES-
TER or PROTECTOR
Mounto indoors. Porcelain
bane, nickeled voter. Listts1
by the Under.rIters' lab-
oratories under April. 1921,
regulations
13300Proteetor . . . . 1.40

1.47
.77
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HAWKINS ELECTRICAL GUIDES Ivro'LuTmEEZ

3500 PAGES
4700 PICTURES

$1 A VOLUME SEND NO MONEY -SEND ONLY THIS COUPON
$1 A MONTH

Know the facts in Electricity. They mean more money and better
position for you. Hawkins Guides tell you all you need to know
about Electricity. Every important electrical subject covered so
you cane understand it. Easy to study and apply. A complete,
practical working course, in 10 volumes. Books are pocket size;
flexible covers. Order a set today to look over.

LEARN ALL ABOUT
Magnetism - Induction - Experiments - Dynamo's-Electric Ma-
chinery-Motors-Armatures-Armature Windings-Installing of
Dynamos-Electrical Instrument Testing-Practical Management
of Dynamos and Motors-Distribution Systems-Wiring-Wiring
Diagrams-Sign Flashers-Storage Batteries-Principles of .Alternating
Currents and Alternators-Alternating Current Motors-Transformers-
Converters-Rectifiers-Alternating Current Systems --Circuit Breakers-
Measuring Instruments-Switchboards-Wiring-Power Stations-Installing
-Telephone-Teltwraph-Wireless-Bells-Lighting-Railways. Also many
Modern Practical Applications of Electricity and Ready Reference Index
of the ten numbers.

SHIPPED FREE
Not a cent to pay until you see the books. No obligation to buy unless
you are satisfied. Send Coupon now-today-and get this great help
library and see if it is not worth $100 to you-you pay,$1.00 a month for
ten months or return it.

THEO. AUDEL & CO.,
72 Fifth Ave., New York City

Please submit me for free examination, HAWKINS
ELECTRICAL GUIDE (Price $1 a number). Ship at
once prepaid, the 10 numbers. If  satisfactory, I agree
to send you $1 within seven days and to further mail
you $1 each month until paid.

Name

Occupation

Employed by

Home Address

Reference
S.I.. Jan.




