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e'clt—ricity Needs f
I WILL TRAIN YOUAT 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.

- s

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. 1 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.

—————— - My book,
CHIEF ENGINEE \ Valuable BooK Free “H)(,)w tg oBe_
COOKE come an Electrical Expert,” has started many a
Chicago Engineering \, Mman 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 ! Got?d lntentlo_?ls nevelz
free and fully prepaid. a copy of your L R ge you anyW ere.
book, "How to Become an Electrical Ex- \ 18 actlon, a]one, that counts. NOW IS

pert,” and particulars about your Home \ THE TIME TO ACT.

8tudy Course in Electricity.
o, NS N \  L.L.COOKE, Chief Engineer

\ CHICAGO
AAATESL. oo oA o o AT AT T cxonthe o Fike o o otoTe1e \ ENGINEERING
City. oo . \ WORMHKS

\ 2150 LAWRENCE AVENUE
OCCUPRLION .+ e e ees e AR arbtt v & Db \ Dept. 21 Chicago. U. S. A

FREE!

BIG ELECTRICAL
OUTFIT

A fine outfit of Electrical Tools,
Instruments, Materials, ete.,
absolutely FREE to every stu-
dent. I will also send vou
FREE and fully prepaid
Proof Lessons to show vou how
easily vou 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

[ree.
Free Use
of Laboratory

I have a large splendidly
equipped Flectrical I.aboratory
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 vou can
use now. Early in my Home
Study Course 1 show vou how
to begin making money in Elec-
tricitv, and help you get
started. No need to wait until
the whole course is completed.
Hundreds of students have
inude several times the cost of
their course in spare time work
while learning.

The (ooke trained man is the Bié-Pay man

Hrie e ¥
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In every man's 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 toEarn

The BiggestMoneyof Your Life !

AVE you ever considered why our

richest men come from our poorest

hoyvs? Isn't it a strange thing that
it is almast invariably a young fellow who
starts life without a cent in the warld,
without  education,  without  influential
fricnds—in short, without one single soli-
tary advantage—who accumulates millions
of dollars? Tsn't it a miracle that inside of
a comparatively few vears a man can risc
from abject poverty to fabulous wealth?

Astonishing. certainlv—but  more important
it is wonderfully inspiring. For it means that
no man need he held down by cu’cunu‘lances,
Once he knnws the ‘‘millionaire’s secret,” he
canh put it into operation regardless of all ab-
stacles that seem to hlock his path. IHis fancied
handicaps simply vanish into thin air.  He sud-
denly finds that everything he touches turns to
gold- money flows in upon him—fortune ~howers
himn with its favors, FEverything he wants scems
ta come to him just as surely and easily a~ day
comes after night,

The Secret that Makes
Millionaires

But millionaires are not the only ones who
use this secret. Tt has made every great man
of history. Think of XNapolecon—an unknown
Corsican soldier in the ranks—then suddenly
startling the world with his meteorlike rise,
vverthrowing empires, reshaping the destinies of
nations!

What is this amazing secret that can work
such wonders? It is just this: The thing be-
hind all big achiciement, wchether n business,
political or militarxy 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 agamst that op-

portunity—whether he will seize it or let it

F?Ss—he decides the whole future course of his
ife
How often you hear a man say: “If only I
had recognized my opportunity when it caine—
if only 1 had takcn arlvantage of it—1 would be
a rich man today.”
‘

The world is full of such men—they plod
along year after year-—slaving away. hoping
that somehow things will take a turn for the
better. But their chance for siccess 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 millienaire and you will find this te he so.

Choose Between Low Pay
and Magnificent
Earnings

This very minute yan may be face to face with
your Big Ommrtunll\—)nur one chance to earn
the biggest money of your life! Right now
vour decisinn may niean the difference between
a life of pledding, routine work at fow 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 i~ the same opportunity that lifted Warren
Hartle, of Chicago, out of a job in the railway
mail service, where in ten yvears he had never
gotten heyond $1.600 a year. and landed him in
a $10,000 a year job. 1t jumped Charles Berry,
of Winterset, lowa, from $60 a month as a farm-
hand. 10 $1.000 a month. tt brought to C. W.
Campbhell, of Greensburg, P'a.. 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, "hey 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 independer.t, come and ga
as they please—they meet big men—every min-
ute of the day is filled with thrilling variety,

Vour Big Opportunity may he here, too, ir
the wonder field of Salesmanship. Perhaps you
say vou have never even thought of becoming a
Salesman. But before you decide one way or
the other, examine the facts for vourself. 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. youe®
can ||uul\l\ hecome a Master Salesman in your
spare time at home—rcad how the National
Salesmen’s Training Association in its nation-
wide search for men to fill the great need of
Salcsmen, has devised a wonderful system that
reveals to yvou every Secret of Selling without
interfering in the least with your present work.
See how this famous organization lhelps you to
a good position in the line of Selling you are
best fitted for,

The opportunity that the N. S, T. A. offers
vou may be your onc chance to earn the big-
ge~t nioney of vour life, as it has been for hun.
dreds of others. But whatever you do, don't
pa~s it by without getting the facts.

Facts that Will Amaze You
—Sent FREE

Mait the coupon helow. This will not cest
vou a penny—it places you under no obligation.
It simply mecans that you will receive. enhrely

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
whe to«lay are enjoving tnagnificent success and
earning hve. ten and fifteen times as much
ntoney as ever before.

send NOW-—this minute may be the turning-
point in your life. Address,

National Salesmen’s Training
Association

Dept. 42-A Chicago, Ill.

NATIONAL SALESMEN'S TRAINING ASS'N
Dept. 42-A, Chicago, 11I.

I simply want to see the facts.  Send me FREE your
Book ¢Modern Salelmnnshlp nml I'roof that I can be-
rome a Master Ralesman. |rl| how you can help
me to a position and send llst nr ines with openings for
Salesmen.

(M0Ff 6000090000000 000000000 Ntate. . ............
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A Startling Memory Feat
ThatYou Can Do

How [ learned the secret in one
cvening. 1t has helped me every day

HEN my »old friend Faulkner vited me
\g/‘m a dinner party at his house, 1 little

thought 1t wauld he the dhrect means of

getting me a cne-hundred-aml-fifty per cent.
merease in salary.  Yet it was, and herc 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. Fmally
wme one suggested the old idea of having every-
one do a ‘stunt.” Some  sang. others forced
weird sounds out of the piano, recited, told stories,
and s .

Then it came to MacDonald’s turn, e was a
quiet sort of chap, with an air about that
reminded one of the ld <aying that “stll wateis
run deep.” e ~aid he had o simple sstnnt” which
he hoped we would like.  He selected me 1o assist
i, First hie asked to be blindfolded sccurely to
prove there was no tnckery in it. Those present
were to call out twenty -five numbers of three fig
ures cach, such as 161, 249, and so on. e asked
me to write down the numbers as they were called.

This was done.  MacDonald  then  astounded
everyonue hy repeating the entire -t of twenty five
mimbers hackwards and forwards. Then he asked
people to request numbers by positions, sieh as the
eighth number called, the fourth number. and w0
an. Instantly he repeated back the exact numher
in the position calted. He did this with the ennre
list—over and over again, without making a single
mistake.

Thenr MacDonald asked that a deck of cards be
<huffled and ecalled ont 1o Inm in their order. Thns
was done.  Still blindfolded. he instantly  named
the card. in their order backwiaras aml torwards,
And then, to further amaze us, he gave us the
number of any card counting from the top, or the
card for any number.

You may well imagine our amazement at Mac-
Donald’s remarkable feat.  You naturally expect to
«ee a thing of this sort an the stage, and even then
you look upon it as a trick. But to seeat done hy
an everyday business man, in plain view of every
one, blindfolded and under conditions which mahe
trickery impossible, is astonishing to say the least.

PR

N the way home that

The next thing T noliced was a
narked improvement in o my con-
versational powers.  Formerly my
talk was halting and disconnected.
I never could think of things to say
until the conversationt was over.
Amd then. when it was tou late, 1
would always think of apt and
sriking  things 1 might  have
<aid.”  But uow b can think like a
flaslt.  When | am talking | never
have to hesitate for the right ward,
the right expression or the right
thing to ~ay. It seems that all |
have to do is 1o start to talk and
instantly b find myaself saying the
very tlung 1 want to say to make
the greatest impression on people,

1 wasn't long before my new-
found ability 1o remtember things
and to say the right thing at the
nght time attracted the attention
of our president, [le got in the
habit of callivg me in whenever

he wanted farcts about the busi-
ness,  As he expressed himseli tn
me. “You ecin o oalways tell me
instantly  what I want to know,

while the other fellows annoy me
by dodginiz out of the office and
Savimg, U lask it up.

e e e

l FOUND that my ability to re-
member helped me wonderfully
m dealing with other people, par
ticularly in  comimittee meeting-~,
When a discussion opens up, the
man whe can back up his ~tatements quickly with a
string of definite facts and figures usually domi-
nates the others. Time and again [ have won peo-
ple to my way of thinking., simply because [ could
instantly recall facts and figures, \While I am proud
of my triumphs in this respect, 1 often feel sorry
for the ill-at-ease look of the other men who cannot
hold up their end in the argument because they

cannot recall facts in-

stantly. It seents as

night 1 asked Mac-
bonald how it was done.
He said there was really
nothing 1o it—simply a

400,000

thaugh | never forget
anything.  Fvery fact |
now put in omy mind is
as clear znd as easy to

memory feat. the key tn tewpde Lave paid $3 or £7 for one of our Self-l1m- .'""“" nlslan!l-\'as lh".ugh
which anyone could cas Jameraent Courses—iund  pemenber 1o oe was ashed 1t were written hefore
ily learn in one evemng. toouey nati be bl e dass 1o examine the couse in me in plain hlack and
Then he tadid me that the b own home. white.

Until ahe  Tinlependent

reason most people have
Mewory

bad memories is hecause

Corporatlon
tourse, ™

We all 1ear a lot ahout
the importance of sound

published  the

“l'aragon  Shorthand,

they leave memory <de- of Speecd,” CCInawing, daand Cartoon judgment  People who
. l' 'I.' . cadingg Charvacter at <hi, How 1o Write chi to k . . that
velopment  to - chance. Stories,” USnner-Salesmanship,”  amd other personal ought to know say tha
Anyone could do what he development  courses, where coulil anyorne buv similar a man cannot begin to
had done, and develop a ourses for less than §10 w0 $757 cxercise saund judgment
good memory, he said, by Becnuse we wam o add  twe hundred  thousamd until he is forty to fifty

following a few ~imple nene manes to oo list of satdsfied  customers at an years of age. But | have
rules. .And then he told carly alate, we are making a disproved all that, 1
me exactly how to do it, have found that sounid
At the time | little SPEC]AL PRICE $ judgment is nothing
thought  that  evening more than the ability to

would prove to he one of
the most eventful in my
life, but such it proved
to be.

What MacDonakd told
me | took to lreart. In
one cvening | made re-
markable stride~ toward
improving nty memory
and it was but a question far
of days hefore | learned

Art quickly  as
open for ouly a

thixs
~hmt

Mileh., who recently wrote:

1 can’t see how you as
inferjor courses get

(Regular Price $5.00)
Others Sell for $15 to $75

special  appatunity
time.
written letters similar to Reobert 1. Downs, of Detroit,

so littde, while ohers with
nom

weigh and judge facts
in their telation to each
other. Memory is the
hasis of sound judgment.
I am only thirty-two but
many tines | have been
complimented on having
the judgment of a man
of forty-ive. | take no

may De

Many  purchasers have

to do exactly what he
had dome. At first |
amused myself  with my
amazing people at parties,
my friends called it, surely
was talking about it, aud | was showered with invi-
tations for all sorts of affairs.  If anyone were to
ask me how quickly to develop social popularity,
I would tell him to learn my memory “feat”™ —hut
that is apart from what 1 want to tell you.

The most gratifying thing about the improve-
ment of my memory was the remarkable way it
helped me in business.  Much to my smprise | dis-
covered that my memory trainiing had literally put
a razor cdge on my brain, My hrain had become
clearer, quicker, heener. 1 felt that 1 wa- fast
acquiring that mental grasp and alertness | had so
often admired in men who were spohen of as “won-
ders™ and ‘geniuses.”

new-found ability by
My “memory S oas
made a hit, eryone

£20 1o £i0 fo- thelrs.” personal credit for this
— it is alt due to the way
1 traincd my memory.
» * - *
HESE are only a few of the hundreds of ways
I have profited by my trained memory. No

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

My vocabulary, too, has increased wonderfully.
Whenever 1 sce a striking word or expression, |
memorize it and use it in my dictation or conversa
tion. This has put a remarkable sparkle and pult
ing power into my conversation and business let-

ter~. And the remarkable part of it all is that I
now do my day’s work quicker and with much less
effort simply hecause my mind works like a flash
and 1 do not have to keep stopping to look things
up.

Al this is extremely satisfying to me. of course.
But the best part of it all is that since my memory
powcr first attracted the attention of our president,
my salary has steadily been increased. Today it is
many timies greater than it was the day MacDonald
got e interested in improving my memnory.

* * * * * * - - * * *
WH.\T MacDonald told e that eventful cve:

ning was this: “Get the Roth Memory Course.™
I did. That is how 1 lcarned to do all the remark.
able things | have told you about. The Publishers
of the Roth Memory Course—The Independent
Corporation—are so confident that it will alse show
you how to develop a remarkable memory that they
will gladly send the Course to you on approval,

SEND NO MONEY

Sa confident is the Independent Corporation, the
publishers of the Roth Memory Course, that once
you have an opportunity to see in your own home
how easy it is to discover in a few short hours how
to couble, 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 he
sent, all charges prepaid, at once, so that you may
lake advanttage of the special price and save $2.00.
If you are 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 hefore this remarkable of.
fer is withdrawn. Independent Corporation, Dept.
R-1101, 15 West 37th Strect, New York,

FREE EXAMINATION COUPON

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

Geatlemen—Dlease matl me the Roth 3emory Course
for 5 days’ free trial. If 1 decide to keep i1t 1 will remit
£3, the Speclal Price.  Otherwise I will return it to you.
It is understood that this coupon puts me under no obli-

gatlon whatsoever.

Name
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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) 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
ohtainahle make and of standard laboratory
size and shape. 17 pieces of apparata furnished
with this outfit,

are: Division of Matter: This is a Treatir¢c on
Elementary Chemistry, and deals with the theory
of the Elements, Molecules and Atoms, ete.

100 EXPERIMENTS

How to make chemical tricks: how to mahe
invisible and magic inks; how to test flour:
how to test soil: how to make chlorine gas and
smoke IGerman War Gasi: how to bleach cloth
and flowers: how to produce oxygen and hydro-

©- - TR ---© ™

¥ Instruction Book ;‘
14 o 6% bem o

o i
! CHEMISTRY | 0
o d ]

100 f
CHEMICAL'

[EIETRIRYEY

ENPERIMENTER g
THEE.] Co LagnraTory OUTF .
FLECTRO

! ot
[

1

wen: how to make chemical colors: how to test
acids and alkalies, and hundreds of interesting
hints and formulas.

The instruction bhook is a wveal Chemistry
Course for the Beginner. Some of the Gontents

TERE —)

Instruction Book Evel'y Fellow Wants

CONTamG
A TREATISE ON ELEMENTARY the

e N BOY’S
ELECTRIC
TOYS

TO B PLAFORMLD % TH
The Boy’s Electric Tay contain~: Enough material to mahke and complete over
wenty-five ditffcrent electrical apparatus without any other tools cxcept a screw-
driver furnished with the outfit. Student’s chromic plunge battery, compass-
walvanometer, solenoid, tclephone 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, clectric riveting muchine. electric buzzer. daneing fishes.
singing telerhones, mysterious dancing man, electric jumping jack. maenetic
geometric figures, rheostat crratic pendulum, electric butterfly, thermo electrie
motor, visual telegraph, etc., etc..

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

With the instruction book we furnish one hundred experiments that can be
made with this outfit, nearly all of thesc being illustrated with superb jllustra-
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
ean he constructed and aceomplished by the means of this outfit. two hands
and a screwdriver.

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

We guarantee satisfaction. 3

The size over all the outfit is 14 x 9 x 2%. Shipping weight, 8 pounds. “The
Boy'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

“Bbe Bou s Elesteic Cops””

|

it 1 only pay $7.00 plus the few .rents

pav $7.00 plus the few vcents :-xpn-ssl
express charge.

charge. |

ELECTRO IMPORTING CO., ] ELECTRO IMPORTING CO., !
233 Fulton St.. New York. [ 233 Fuilton St.. Nev. York. l
I'lease  send  me by eapress  TIE [ Please send me by ex;. 's8 THE ROY'S I
CHEMICAL LABORATORY. [t 1 don’t ELECTRIC TOYS, 11 1 don't like at 1 1
like it T need not aceept it If T want [ need nat aceept it If Fowang it 1 oanlv
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Free Proof

ou Can Learn toDance
n 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 partics—little social aftairs—for- ] A

mal and informal occasions—regular dances earn

—the 1_)1]011(»;_-ra|')h or orchestra gning with "”ifll()llf

toe-tickling music—cauples whirling around.

dancing the very latest steps—ceveryhady Partner

happy. carefree, and having a fine time ! .
It's & shame for you not ta know haw to or Music

dance, when it s so casy to learn.  Arthur

Mureay, America s greatest dancing teacher,

has periected a wonderful 1w methad that

enables vou to learn any of the very latest \ With  Arthur
dances in 2 few minutes—ard to learn all Murray’s  remark-
of them i a few hours, alde  correspond-

S 0p . . ence method, you
Even if you don't know onge ctep from an- o

other. vou can very quickly learn to dance
in a smgle evening through this method
You don’t necd to feave 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 vou to dance moone
cvening or your lessons won't cost you i
ceat.  Then, at the very next affuir when
dancing begins, you can step right out with
absolute confidence that every movement you o
make is pericetly correet, whether you are ¢ o il elte
dancing the Fox-Trot, One-Step, Callege be yuite casy for

don’t need anyone

ta explain the sim-

AAren't they foolish to cnty

0 wonderful  dancing  ability
when they could so easily
and quickly learn to dance
in their owen homce?

ple instructions—
neither  do you
actually reyuire

music. After you
have  learned  the

S Elne i and  the complete five lessons will be

promptly sent.  Examine the lessons care-
fully for hive days, follow the easy instruc-
tions and prove to yourself that they show

your uwWn Teom,
vou can  dance

perfectly with any-

you the quickest, cisiest, most delightful
method to learn to dance.  If, within five

Rock, Conversation Walk, Waltz, or any i Y04 10 danse in davs sou desire 1o ddo so, teturn the
the newer steps. ‘.”rl.w“ e on This is  drthur  Muwiray. five lessons amd your 25 cents will be promptly
fp Moy Gao BV l'.‘““'"”._ Tustructor  to the | ronded to you.  But if you decide to keep the
archestia or pho- anderbiits and  many  othey ) L carel Al—they are yours with
’ A shionable  people.  He has ETTORIETAN you <urcly will—they are 3 )
re’s W w H rograph music. Jash X
ere’s What a Few Say: Gy ¢ tanght wore than 60,000 peopre  out auy further payment.
T oam well <atesiled Uac voul wav ol teacaing s . Sl f“u'my how tw dance throsh his nnigae You positively cannot fail to become a per-
hest. I bave daden lessms Lo daneiug leachiens s recopmized  as  casy oarn at-fome methods. . . 2 . s @ fom i
o Nuntington, S Va, Clattaneogs,  Tewn., aml T TiC s 0 F @ icet dancer if you can follow a few casy instruc-
Binningham, Ml Yo atruetions aie better than SAneriea s v tions.  lu fact, your satisfaction is guaranteed,
copetsatal tencne s amd e vouc metheds 1o most authar-y on a a i\
Wing w good sdaneer 1 Wi all i iy power . . . . Just sign and mail the coupon, and the five les-
T el new g ls T veu social dancige.  Such people as ~he Vanderhilts, - . .
' ) - TG . . . . . wtis will come to vou hy return mail.  But mail
ol BERRY, exn-Governot Locke Crang of Novth Carolina, an -+

d . . R the  eoupon now —together  with 23 cents—you
Anaston, s, wores ot other socially prominent people chose

mray never sce this offer again,

owmd e tell veu how womdetul viar cense s, Mr. Muiray as their dancing instructor. tu facy,
1 was taught by oadlos daneng teachers, bt boqoe 2 ) 0 . N -
ter vannr lessons | Ise 1 avvomplished moe dancing  teachers the wor 4 over take  lessons s
e moe quie v ahea v bossons than 1y from him. And more than 60100 people have A]{ rl IUI{ 1\1UI{RAY
wthe,  trachers, 1o now eniovin.  unsell very q
muen, and wdvise all those wWlee want to kinew  the successfully learned to bhecome wotnlerful dancers . L o . .
et wiy ol danemg e tee v lesonse 1o Stadio 559. 31 Madison Avenue, New York

through hi~ learn-at-home ~ystem

Special Free Proof Offer

vinovin,, wany pdensunt homs

. P. MORRIS,

H9s Elgm . 1:

Hinuipea, Mantoba, Can. FREE LESSON coum“
oam delighted  with e lesaons T'eople  are I'rivite instruction in Mr. Murray's studio would
amazed  at  the  ense with whicrh  ane gaasps the . . R D 8
wew from your diveetions 1 teel mateful ta vou. cost you §H0 tar ““I'. tesson. . ““‘_ through his
GRACH THREE 1., new  methol  of teaching dancing in your own
Guler, MWash. home, vou zet the same high class instruction at
_ s e e : ARTHUR MURRAY, Studio 559,
1 have mmde use of all thie Indruetions seat me a riliculou<ly low price.  And if you aren’t de-
il aa well Illeus."‘l(‘;“;"‘l”;‘}I(‘.l“él(.\;z;/:f(\. lighted, it (doesn't cost you a peuny. 801 Madison Avenue, New York.
1457 Uontee Street, Chicago, I Here is Mr. Murray's special offer—made for T - reach me to dance in
. . . . . rove that you can teac ¢
Your vourse s given e a o goed  knowledge  of a limited time and the right is 1eserved to with- op _( - .
wnelng. 1T am genting along tine. . q . . 2 | one evening at home you may send the five les-
WL KOLICH draw it at any time without notice. He will sen sons | enclose 23 cents to helg pay cost of
Fdisabeth. N. T vou the following five lessons free: 1, The secret o T .
o T { leading: 2. How Jin confid . 1 Ho wniling, ete. [f within five days I decide to
Tokm vou Dessans qaetts well, 1 atteided a of leading: 2, How to gam conndences o O gy e lessons T may do so and you will
dance Thuisday and gol a eompliment on v dane- 1o follow successfully; 4, The correct dancing . - .
. You bnow 1onever daneed  betfare aml when o . - P I o refund my money promptly and without question.
got lnto the halliaom 1 was the equal of them all. position: 3. .\ fascinating new  Fox Irot ~tep.
They sure wele surprised. VAR i o
ARMOND MAROHI, . .
Mayzitle, Wi, Mail Coupon For Your Five
1 must say that yaur dancing  course i3 just ee SO
simply  great: Last ulght was the first time 1 Fr Les ns
danced. 1 even dunced with tle best clancn-ll‘s m'omul d i
liere, and they all marvelled at how well danced. All you necd to do to get these five lessons
HILDA WERTH, . . . . N
Fampton, Neb is to simply fill in and mail the coupon, enclos-

ing 25 cents to help pay cost of mailing, etc.,
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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

/ 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 broadeasting 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 vou 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

éll 9maieur Iiadici C(a“S 02 the Unidted §ta§es and | And every vessel and land station in the world
anada; Every Vessel, Coast. Station, and Radio-Compass | - o . VN g , i

Station in the World; Radiophone Broodecasting Stations ofpthe is represented and listed alphabe.tncall) » according both
United States; Every High-Power Station in the World: Special | as to name of vessel or land station, and to call letters.
Land Stations of the United States; Time Signals,

Hydrographic and Weather Reports of the United The Consqhda’rgd Ra(_h? Ca", B_OOk 15 the
Stl;lltcsandl’rincipal Foreign Countries; International only book in print officially listing all the
Abbreviations; Assignment of International Calls; g . o \
Press Schedules; Radiogram Rates: (‘able Rates; Radio calls as issued by the Burea“ of
Inhernatio?al Morse Code and Continental Signals; Commerce. And the New Radiophone
and C'omplete General Information covering Distress — g . : o
Calls, International Safoty Signal, Use of 800-Meter Broadc'aSt Section ,Is part{cularl.\ ?omplete
g'ave Lcng’t.h,l Amendments and Changes in Various and gives all available information con-
overnmental Regulations, How to Determine P id g . ) :
Charges on Radiograms, Free Medical Advice by == cerning calls, wave lengths, PROGRAMS,
Radio to Vessels. and much other useful information. etc.

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. g

Published by

Consolidated Radio Call Book Co., Inc.

96-98 Park Place, New York City

Great 40-page 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 Call Book, we have printed, at great

expense, a 40-page supplement containing the latest amateur radio ealls 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 vou have
bought a copy of the fourth edition of the Consolidated Radic Call Book. This wonderful supplement brings
the call book up to the very last moment and on account of ihe 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 ?

O man knows what is in store for him. \en now famous in business it ==
and scientific worlds were obscure only yesterday. Men today unknow: .
may leave their names in the HALL OF FAME. Great discoveries have Industrles Need
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 Chemlsts---
search.  Truly, no man can tell what the future holds for him. But it is
within the power of each and everyone oi us to control our own destinies, Pay Them Good Salaries
by seli-training and (Illlgel t study to fit ourselves to render a lasting service
1o the world-—a service that will bring reward, perhaps in fame, perhaps in industrial plants of all kinds have
riches. You control your own future. awakened to the need of skilled, trained
chemists. Good salalries are paid them.
1 There is no reason why you, too, cannot
Great Gl’OWth Of ChemIStry join this small army of trained men who
W hat It Means to YOU are reaping material benefits from their
knowledge that gnards and advances
It is the growth of chemistry that has made the past century the most civilization!
wonderful period in man's history. In a few years the chemist has changed

the industrial customs of the world. [n a little more than one century he
has advanced civilization by ten centuries, Do you know you can learn

L]
chemistry at home in your leisure hours? You can—hundreds of others ___and SpeCIal

are learning now!

Dr. T. O’Conor Sloane B '
Will Teach You Chemistry 30 Day Offer.
1] Your Own Home Besides furnishing 1he student  with  his Ex

The Chemical Institute of New  perimental  Lyuipment we v making
York., of which Dr O'Coner whiditional  special offer for hort while onl)
Sloane is Fducational Direccor. was  You owe it to yoursell to fiud our about it
fonnded to 61l the need «f ambi Write today for full iuformation and free hook,
tious, far-sighted men  whe realize Ommr'u-ln?- for Chennsts Send the coupon
uul recognize the splendid  inture ght now while it is fresh in your mind. Or
chemistry  offers  them n o whe ustowr te vour name and address on a postal and

! spare  the tune wo he d to us.  But whatever you o, act toda
ouey to  attend  collez 1 Nigning the coupon may prove the most important
sloane, foremost  authority 1 event in your life—mail it at once and let our
chemistry, will teach vou and will k give von the facts.
ive von any individual help  you
av require. e will persaunally go

iver  yonr  papers,  carrect  them,
it out your fanlts, aud place vou
the path which bears foet-prints
f many who have trod it on to the c O
HALL OF FAME ®

Experimental Equipment Furnished to  Eaqy Mcnthly Payments

NN DY PN LN NN NN NN NN NN ]
Every StUdent You don’t have to have even the : N
\We give ta every student without additional charge <small price of the course to start H
s neu:.cal equipment. including  forty-two pieces  Yon can pay for np-n ».‘\.all mont hll : Ell‘:sylf’ﬁi-n!f:[s"rll)rglfnof NEW YORK i
i laburato apparatus and  supplies. e ventecn vuents-—szo small tha PU WOl N
1 IThre.:l cuen\iéa,“ wd  reagents e compri ieel them. The cost of our cours : 140-D Liberty St., New York City 1
e apparatus amd chemicals used the ‘qurnucnml i= very low, ;lpl includes every H I"le. ~end me at once without any obliga 1
work of the course I'he fitted heavy wooden Dhoa hing. even the Fxperimental lqu g lion en mv part. your free Book. “"Opportunities g
e not only as a case for the outht but alse as a wnt- there are no extras to hbuy H for Chemismis.”" and full particulars about the k 1
useful laboratory accessory for performing ¢ountless with 1Hr - course. Our plan of g berinent | Equipment given to every student. Also g
experiments I'uil particulars i this special fea ithly  payments .places chem: g el e about your plan of pavment and special g
ture of our urse are coutaime: ur free hook 1\l education within the reach of M Sday offe 3
‘Opportumties for Chennsts everynne, 1 M
B NAME. oot enecan s Foe s o8 g s s s N H
[ ]
ical Institute of New York, | - -
Chemical Institute of New York, Inc. b s ;
. o B0 . : 1 . '
Home Extension Division 1. 140-D Liberty Street, New York City ; «im '
L}
I STATE S &1 123 )
‘------BE--==I|E=H--ﬂﬂﬂﬂ-------ﬂ‘.
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Master Electricity By

Actual Practice

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

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

o 3 | Over 8,000 Graduates are Successful Men
7 A = in the Electrical World

] o /% No previous knowledge of electricity. mechanics or mathematics is
(1N g .. necessary to take this electrical course.  You can begin the course now
= and by steady application prepare vourself in a short time.  You will
s/ be taught by practical electrical experts with actual apparatus, under
actual conditions.

| The N. Y. . S. gives a special Automobile lenition Course as an
advanced training for Auto Mechanics. Garage Men and Car Owners
. - I'le course covers completely all Svstems of Ignition. Starters, | ighting

i and other electrical equipment on automobiles, motor hoats. airplanes,

e er

. (

et us explain our complete courses to vou in person. [f vou

H can’t call, send now for G4-page book—ii's I'REE to you.
New York Electrical Schoel :
29 W. 17th St., New York, N. Y. ' N Y l
Please send FREE and without obligation to E ew Or
me your 64-page hook. : .
'
................................. NAME h l
e i Electrical Schoo
.............................. ) ‘. '
CITY _......... STATE 1 29 West 17th Street, New YOl‘k
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Editorial and General Offices, - -

“Those Who Refuse to Go Beyond Fact Rarely Get As Fal;* As Fact”--HUXLE Y

Solving the &

Q! winter heating problem is ever with us. \We
have mentioned before in the columms of this journal
that the present way of heating our houses is archaic,
and highly nneconomical. Now comes DProfessor
Reginald A. Fessenden, who offers to demenstrate to the
city of Boston that he can heat the houses of that city by
electricity for the price it wounld 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.

[*rom 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 is generated
and then transported over high tension lines, hundreds of
miles away, is an old 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
seen 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 convevors 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, althongh not thicker than your
finger, would be able to heat all Boston, without the wires
themselves even becoming warm.

At 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 honses by electricity does not at atl mean
that we are obliged to have the familiar open coil incan-
descent heater.  Nothing of the sort. The present steam
plants can remain.  Our houses will he heated hy steam or
v hot air, the same 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
clectric boilers, where metallic plates heat the water by
direct contact. These electric hoilers are highly efficient,
as a matter of fact, much more ethcient than coal hoilers,
which are always dependent upon the human agency, and
are efficient only when there is a good fire. The minute the
fire goes down low, the coal is burned just the same, but
very little heating resnlts. In other words, when we heat
our houses today, by means of coal, nmuch of the heat
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goes out through the chimney, and not into the radiators,
where we want the heat. The electric boiler does away with
1 this, as there is no chinmey used with the electric boiler.
The heat goes exactly where you want it to, and that is into
vour radiators, or out of your heat registers.

The future will no donbt see great changes in the heat-
ing of our houses. The present construction of our dwel-
lings is scientifically all wrong, as we pointed ont 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 tearn in physics.  Slowly
the thought is percolating through that a building bnilt with
solid walls is a monstrosity. A\ solid stone wall, particu-
larly if reinforced with steel, is an excellent conductor of
both heat and cold.  When it hbecomes hot, the wall is hot ;
—uwhen the temperature falls, in the wintertime, the walls
and conscquently the house are cold,  1f our architects
would take the trouble to study a thermos bottle, thew
would soon change the construction of our dwellings.
Stowly, bricks with air pockets are coming into use. This,
however, is not enough. A Canadian engineer built z
house along scientitic lires, 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.

“Fhis, 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 hig glass windows is tre-
mendous. A\ window should be constructed of two or three
panes of glass, with air pockets hetween the panes, The
panes should be about an inch, or even half an inch, apart
from each other, 1{ three such panes were used, we would
have an ideal window, and our houses wonld hecome livable
in the hottest, as i1 the coldest weather.  In the summer
we throw our windows wide open.  This 1s a nustake, .\
small opening, to secure enough ventilation, is sufticient,
the same as in winter. \Vith triple glass insulation, the
house would be cool in the summer and hot in the winter,
and when electric heating comes into nse nore and more,
siich changes will surely be bronght abont.  Our houses
will then be far healthier to live in than they are at present,

H. GERNSBACK.




Above is shown a photograph of a very ingenious model of an amusemen
railway. in which all of the actions taking place in the largsr machine may
Note the introducing tracks at the very top.

be observed.

Tne

NEW pleasure railway which is to

he the most popular of any now

gracing the many summer amuse-

ment resorts, will probahly 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 cach other.  The
riders seat themselves in small cars. cach
cquipped 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, Fach of the
cars s equipped with
a4 selective  mechan-
ism in the form of a

i
At the right is a general
lay-out picture showing
he 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 numwerals.
Should the girl sce a
gentleman who would
seem to be a pleasing
companion, she presses
the button cor-

aradise

companion,

The amusement seekers having been propcrly.introduceq. meet in
front of the block signals, where one car awaits the arrival of its
It is at this point that the cars are locked together,

proceeding side by side on the rest of the journey.

[m-
mediately a light flashes at the master oper-
ator’s switchboard. indicating that the patron
in car No. 5, in which this young lady is
riding, would like to meet the geutleman in

responding to the number of his car.

car No, 0. So she is stde-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
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GENTUIMEN

I SELECTING
SWITCii BOARD
o

car switches from the circular track and
goes 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 ramhling along over the course of
the paradise railway, side by side. 1i on
the other hand, the gentleman desired to
meet a yvoung lady on the other introducing
platiorm, sie 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-

!" \_ wreoovcive conventional introducing
= el TRACKS ceremony, aid the suh-
RSN sequent passage to one
[ ’_)_I\MD LIGHT of the “paradisc-apple”

domes, the voung lady
mau st determine the
qualifications o f the
gentleman to whom she
has been so informally
introduced.  Perhaps 2

APPLE or
PRRADISE

\ l'n\'vlighl \\'|:ll he shining

B Yo I cach or their eves

2a 25 Al before they }'v:u‘h the
T «J cozy passage in the cir-

v J  cular dome-like  strue-

ff “i’ ,”_fff’;‘gx’c} ture called o “paradise
ﬂl i } apple.”™ or on ll!l' other
o | ! hand, she may find that
) .I he does not possess any

!! of the qualifications she

expects to find ina gen-
tleman,  She will then
press another button, in-
dicating to the operator
that o separation from
her companion is de-
sired. When they reach
the dome, his car is sud-
denly shunted off on a
side track. 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
backs away and joins
the track, thereafter
continuing over
the original course, but
in a backward diree on.
This indicates to all.of
the patrons of the rail-
(Cont. oun 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 color

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

Submerged Spotlights for Niagara

NF of the proudest sights af which

America boasts, and the name o

which has resounded from ocean

to occan, all over the civilized

world, and from the snow-covered
fiekds of the northern to those of the south
ern hemisphere. is Niagara Falls. Various
attempts have bheen wmade, by illuminating
the 1alls at night. to beautify the natural
gigantic masses of water which rush over
the precipitous bed of rock, dashing them
selves 1mto a foam and rushing onward to
join the waters oi the Atlantic. Up to the
present time flood lights have been emploved
for this purpese, the waters of the Niagara
rever tarning immense turbo-generators, part
of whose power was used to light up banks

oi lamps, and cilluminate the scenery  at
night.  These flood lights cause ohjects,
such as trees and banks, to stand out bril
liantly illuminated against the dark skv, giv
ing them a ghastly appearance, and the falls,
although taking on a silvery sheen, lose their
cffectiveness.

A New York genius has made 4 sugges
tion for illumirating these falls which
<hould 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
Lombs, having a small water ballast comn

243

partiient and an wichor, together with the
proper chains jor securing them to that
anchor, and a sinking arrangement which
will cause the electric light containers to be
drawn helow the suriace of the water,

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-
jace of the waters of the falls, so placed
that -heir beams of lights will he projected
directly through the rushing torrent. Each
individual projector will he colored ditfer
ently. and if properly placed there would be
a possibility of securing, if not a total, at

(Continued on page 909)



uture Wars and the

Range Gumn

MONG all  the murderous  con-
trivances that were newly born
or developed to i new potency
during the Furopean war, nonce
carries mare appatling possibili-

ties for desolating etfeet than the super-
cannon or leng-range gun. We reler of
course  to  the  diabolical * Dertha™  that
lay hid in the woods of St Gobain, and
day after day. through those sunshing
summer months of 1918, dropped  down
on Paris with deliberate German  regu-
larity steel shells that exploded in mar-
Lkets and homes  and  churclies without
diserimination, and in a twinkling cou-
verted them into heaps of ruins.

The “Bertha”  was  an anprecedented
and a  sensatiomal  accomplishment.  No
one  has  ever  doubted  that: but  its

notoricty as an accomplishment will for-
ever he tainted by mortifving memories
of its ghastly effect. Over against every
picture  Teaturing  the  phenomenal  giant
of ordnance we can not help setting one
of its cruelly mutilated victims, many of
whom were inotfensive eivilians.

Not many people are worrying about
long-range  guns  nowadays, nor is it
probable that they ever shall until the
time again comes for them to aim them, or
to be aimed af by them. Yet not a few of
us feel a little justihable curi-
osity, and still fewer of us a
little  justifiable apprehension

we  want to know  what  we
may  expect  our  experts ol
the War Department to pro-
duce.

Iiverybady  knows  that  the

harder yvou throw a stone the
tarther it will go, but  not
cvervhbody  knows that  under
conditions it will go maore than
twice as far when you throw i
at twice the speed, or that, in
other  words, the range in-
creases more rapidly than th.
veloeity i vacuo and at a debi-
nite range of clevatioms.  This
fuct is more strikingly true at
the higher veloeitios, and as we
shall see, particularty when the
velocities become of the order

AEROPLANE
" -==7MILES

el et =

HYDRAULIC
LOADING
MACHINE

By NOEL DEISCH

of those produced by a supercannon /
Take a cannon  whose projectile w/

has a velocity or 2000 feet per /7

sccond, It would shoot 24 miiles

i1 the conditions were  mathe-

: : IV
matically  ideal, Jut a gun (

Fig. 3. Cross-section of the super.

cannon that will fire around the earth. g
The barrel is 500 feet long, although . L3
its bore would probably be only |
about 12 inches, A very large
powder chamber is necessary to

hold the enormous _charge ol
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. y
The rotating platform is
supported on oil under J
heavy pressure, so that

the whole gun may r
be easily moved,

for training in azi-.

muth,

.

< ;‘...: ’__."\ ;,

N y ~TRUCNNION

RODS 7O RELIEVE

QIL

SOUNDING @ ~22 MILES

BALLOON

C/IRRUS CLOUDS

=5 MILES

MT. EVEREST

N )

BARREL OF LONGI-
TUDINAL STRESS

~ STEP-BEARING

-==6 MILES

CUMULUS CtouDps
-~ € MILES

Ong

giving a velocity of 4,000 feet per sec-
ond, just twice as great, would reach
94 miles or nearly 4 times as far. I the
veloeity of the projectile be pushed much
bevond this figure we will get a rather
surprising result. Only 100U feet per
second added to our previous 4000 feet,
that is, 5,000 feet or nearly a mile in all,
will make the projectile go 147 miles.
Not to become tedious it may be stated
that it can be proved mathematically that
abullet with a velocity of 25,000 feet per
seeond, or a little under five miles, would
go all the way around the carth i it
traveled above the atmosphere, and tha
hence, i aimed correctly, it conld he
made to fall on any part of this carth

that mught he  desired.  In fact, if
the shot were fired at a velocity  of
seven  mitles per sccond it could  he

made to go as far as the moon, or
to any other body out in the sky, and
never come back at allb—but that s
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 five times
greater than that which has already
been attained by artitterists, would he
i a position to drop a shell on any
part of this little globe of ours
that 1t 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 stecl, resting
o basis of reinforced con-

~-PUWDER CHAMBER crete. Yet  these  Hitheulties
have not appeared in any way
nsurmowmable to some  artil-
G—’{,’;_ TZRREL levists,—to Major J. Maitland-
MOVE B Addison, for instance, who, in
IN SLEVATION

a tong article in the Jowrnal of
the Royal crtillery, published
during the war, spoke very
hopefully of the future of the
Dertha.

(Continued on page 894)

‘:\;i";}él 52

In its 3-minute flight from the Forest of St. Gobain to Paris, 76 miles ¢ stant,
far above the highe¢st mountains, the highest clouds, and the highest Hights

Q44

Fig. 1.

the shell fired by the “Big Bertha" ross 24 miles into the air,
made by airplanes or balloons, whether manned or free.
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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.

EVENTY-NINE years ago, in 1843,

to be more exact, a voung knglish-

man, James Prescott Joule by name,

learned that water can be heated by

stirring it and that the more it is
st.irred 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.  ITron 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, \Vith such apparatus Joule
discovered that a pound weight de<endnr
778 feet exerted enough energy to raise the
temperature of a pound of water 1 degree
Fahrenheit,

Thinking of a DBritish  thermal  unit
(B.tu.) as the amount of heat required to
raise the temperature of a pound of water
through one degree IFahrenheit, and a foot-
pound (ft. th)) as the amount of cnergy
expended in raising a pound weight through

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

| §ig)

Fitty pounds of

water.

© ©

VIS
By J. C. PACKARD

a distance of one foot, we may say, in mod-
crn parlance, that:
1 Bitu = 778 ft, 1h
Now, hercin lies a marvelous principle!

H o owe can figure the amount of cenergy
required to melt ice, to boil water, and to

make steam or water vapor, we may bhe 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 sce, Two more facts and we are

ready. To change one pound of ice into
water at 32° [, requires 147 B.tu  To
change one pound of water at 212° F. into

steam or water vapor calls for 90 B.tu.

Then, 1. "Two cups of coffee. steaming
hot,” call for: a pint of water (1lb.) to be
raised from about 50° to 212°1°.; 162 B.ta.:
126,000 1t. Ihs, of energy.  EFnergy enough
to hift the whole outfit, coal. range and atl.
to the top of a ten-story building.

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

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.

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,

i

a friend was heing entertained at the break-
fast table: 3840 B.aau.: 2980000 ft. Ibs.
Energy enough to lift the whole house,
hodily, fifty feet, straight up into the air.

3. "The ice is all melted”: fifty pounds
of ice changed into water in the refrig-
crator 1 7350 B.tu.: 5718100 ft. Ihs. 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 (3000 sq. ft.): 25 tons: 7.350,000
B.ta.: 5.718.300,000 ft. th. [Inergy enough
to run a seven-passenger car from New

York to Chicago and back at the rate of
ffty miles an hour,

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

Install Slug Detectors to Foil Subway Cheaters

No longer will the New York subway finl
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 bull's-cve shig
detector on the automatic turnstiles.

Since the inception of the automatic turn-

stiles the conpany has heen trying to com-
bat the problem which arose when misplaced
venins discovered that a nickel wasn't the
only thing that would provide an open ses-
ame to the train platiorm.  The new device
has been described by engincers of the
Transit Commission as a pocket or box

843

the trnstile containing an - electric  light
with a bull's cyve 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 be casy for the station agent or an in-
spector to detect a cheater.




RECORDING THE VOICE AND PICTURE

SIMULTANEOUSLY ON THE SCREEN
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REPRODUCING THE "PHONO FILM” VOICE

The various details of the new de Forest talking motion pictures, which he calls the “"Phonofilm.” are clearly shown in the above illustration.
be seen, the pictures of the actors are photographed on the same film with the voice.

the picture record. A strong light thrown through the film voice record falls on a photo-electric cell,

ations in the amplified current supplied to the loud-talkers distributed about t
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VOICE RECORD

MOTION PICTURE
ON SCREEN
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As will
The voice record appears as a series of light and dark bands beside

as shown in the lower diagram. which causes vari-
he motion picture theatre.

Movies That Talk

THE DE FOREST TALKING MOVIE

N a recent interview with Dr. de Forest,
he told the cditors several interesting
things about his latest venture i the
realm of applied science. namely, ialking
movic We have published  severa
articles describing talking motion pictures
and herewith we publish the deseription of
Ahree other similar inventions, which are
interesting for comparison purposes.  Dr
de lorest believes that he has a system of
talking movies superior 10 those devices so
far invented. and Tor several reasons.  One
of the principal reasons lies in the fact. as
pointed out by the Doctor—no moving part
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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 wirk 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
llagging in the circait. is involved irom the
“time the voice waves strike the mouthniece
of the transmitter or recorder, up wnil the
time when the fluctuating electric currents
corresponding  to the undulations of the
voice, pass into the lond-speaking telephone
or telephones, placed in the auditorinm.
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
vet tor patent reasons, but he states that it
embodies a new prineiple in cleetro-physics.,
and that no moving parts are involved in
its construction and action.  The modulat
mg device causes the clectric current pass
g through it to undulate and mold itself
s0 to speak. to the voice or sound waves
oming from the speaker’s mouth, and th
clectric current fluctuations are amplified in
a well-known manner by a five or higher
stage audion aniplifier. When these currents
have heen increased several thousand fold
in this mamner, they are passed on t
live-watt radio frequency vacuum tube oscil
lator, as shown in the figure. From here
the voice waves in the form of radio-ire
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 vet” said
Dr. de Forest. “but in general the device
consists of a clear glass tube or hulb filled
with a certain gas. the brilliancy of which
1s caused to change in accordance with the
voice fluctuations.” While the inventor
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tound in his carlier experiments that he
could make very good voice records on the
picture film without a lens, he now inva
riably uses a lens placed hetween the Phe
tion tube and a specially built focussing dia
phragm. having a slit shaped opening. This
dhaphragm slit is placed close to and in
front of the film.

The idea of the voice recording scheme
is ceventually 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 be made on the
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FILM REPRODUCING =

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-taikers, as shown in
the lower part of the diagram.
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film simultancously with the record. It
will be seen from the accompanying illus-
tration, that the voice record occupies onty
about one-tenth the space normally occupicd
by the picture. The bands or striations
along the film and representing the voicee
record are continuous, looking at the hlm
crosswese, 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 tew inches, so that the former is not sub-
jected to the jerking of the filin 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 hest method, and is giving
very excellent results in the experiments now
being conducted hy Dr. de Forest, and he
hopes to be able to demonstrate his talking
movie in a New York theatre In a couple
of months. It is interesting to note that a
potential as high as 5000 to 7.000 volts is
applied to the Photion tube when the voice
modulated, radio-frequency  currents
into it.

M 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 shit, upon the positive Hlm m
the projector, which contains the voice rec-
ord, as well as the picture record side by
side. The film is of standard width, and 1
passes down through the projector without
any intermittent motion at the point where
the photo-electric cell and light ray deviee
arc situated, as this would interiere with
the smooth reproduction of the voice, and
the succeeding light and dark bands corre-
sponding to the voice waves, cause the ray
of lght to he constantly changed in strength
as it falls upon the photo-clectric cell, and
the changes in the cell's resistance cause
corresponding tluctuations in the current im-
pressed on the vacuum tube of the five or
higher stage V. T. amplifier shown. The
output circuit {rom this amplitier is con-
nected to one or more loud-talkers oi a
well-known type.

pass

Dr. de Forest’s experiments in recording
the voice necessitated several changes in
his laboratory, once of the most interesting
being that he had to cover the walls, ceiling
and floor with felt, to eliminate all echoes
from the voice, It is most uncanny when
one speaks i tlns silent room, as the voice
somtds so dead. When talking movies come
into their own, as they undoubtedhy will in
the next few years, the details involved in
photographing the actors and scenes will
be quite different from those of the present

The Vogt System of talking movies is shown in part by the photographs above.
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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-hand,
picture shows the projector.

time. For one thing, the nregaphone aned its
accompanying well-known shouting dircetor
or stage manager, will he no more.  tThe
director, tn talking movies, will have to em-
ploy the sign language, or clse use electric
flashlight signals.  Another scheme might
well be to have a drum provided with a
nnmber of signs, such as “stop,” “start.”
“talk louder,” ete., 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 {cet
away in the center will naturally not bhe
expected to have the same strength of voice
as an actor standing in the immediate {ore-
ground; and when we come to close-ups,
asood-night! By the natural mathematical
taw, a closc-up of Mary Pickford with her
eves about two feet in diameter on the
theatre screen, would call for a voice sound-
irg like Niagara's roar.

C. A, HOXIE, RADIO EXPERT,

“TALKING MOVIES™

DEVISES

A\ ingenicns  apparatns for recording
sounds upon a photographic film,
so that the sound may afterward
be reproduced in ordinary tele-
phones, loud speakers, cte., in-
vented by Co AL Hoxie, has been
developed in the General Engi-
neering Laboratory of the Gen-
cral  Electric  Conmpany,  and
brings immeasurably nearer the
day of the practical talking
maovie,

T O D T T e .
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,

nam o

It also means a boon to radio
broadeasting  studios.  From a
central studio, say in New York
City, the world's greatest artists
can perform beiore this machine
which produces the fitm. Copics
of this film may then bhe made
and sent to other stations and

reproduced with exactly the sanme clearness
as if the artist were himself present.

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

C. A. Hoxic is the man credited with the

invention of the device which is called the
Pallo-Photo-Phone.

The record is made by causing the sound
waves to produce vibrations of an cxceed-
ingly minute and very delicate mirror. A
beam of light reflected by this mirror
strikes a photographie 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-
comnt of the exceedingly small size of the
mirrer, its low mertia, etc,, it is possible by
this means to prochice a sound record which
includes the very delicate “overtones” which
eive guality to speech and musical sounds.
This has not been so successiully accom-
plished by any other method of recording
wound waves.

The reproduction of the sound from the
ihin sy accomplished by moving the film in
front of an exceedingly delicate electrical
device  which  produces an  electromative
tarce which varies with the amount of
leht which falls upon it.  In the past at-
tempts have been made to produce these
results by means of sclenium cells, but a
sclenitum  cell, though it responds to the
changes in the amount of light which it
receives, does not respond  with  sufficient
promptuess to produce good results; there
15 4 sluggishness in the response which seri-
ously interferes with the quality of sound
which is produced.

By an ingenious combination of vacuum
tubes, there has been produced an apparatus
which responds to variations in the light
i tHing on it with a speed which s so high
that it can only be compared with the
speed of light itself, or with the speed of
propagation of  wircless 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 station WGY of the General
Electric Company. The well-known voice

(Continued on paye 808)




YANKEE inventor, Harry N. Butz,
of Clucago. 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 Mr. Butz combines not only mov-
ing pictures and music in one cabinet, but
also how he has provided a brand new idea
in phonograph records, in that he advocates
the use of a “agle 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 mnsic
record grooves. At first thousht it woukld
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 hands
on the screen picture, due to the music
grooves on the record, and through which
the tight is to pass hefore it produces the
picture.  In view of the fact that the record
would he fully transparent, the music
grooves would not interfere, however.,

As will he scen 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 hall 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 simultancously, in order to follow
the spiral string of pictures on the record.
The tone arm is fitted with a knife and
slot joint, <o that it can bhe instantly re-
moved from the center driving shaft in order

to replace the record with a new one,

t / The
lamp arm iy also provided with a hall 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 reeord
are driven through a double shaft drive, so
that the hollow shaft rvotating the turn
tahle revolves claockwise 6 2/3 revolutions
per minnte, while the fimer solid shaft is
geared to drive the sound hox and tone arm
around counter-clockwise at 33 1/3 turns per
minute.  Thus the relative speed of the
sound box needle around the record is made
cqivalent to sixty turns per minute,

As the perspective view of the turn table,
tone arm, mirrors, cte., shows, the beam of
light from the Tamp and lens arm which
moves over the top of the record, passes
down through the pictures on the record
and glhiss turn table as it rotates; thence
through a revolving cut-off shutter, and a
second lens, which moves in synchronism
with the npper lens, this last lens and the
shutter being placed under the turn table,
Following the rayvs of light on downward,
we find that they carry the picture inage
down to an oscillating mirror placed at an
anele of 45°, and the pictirre is then reflected
on a sccond oscillating mirror. and from
this on to the screen, mounted in the phono-
wraph cabinet, where the opening of the
sound chamber is usually found. This screen
may be 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 bhe ar-
ranged for in some other place,

The purpuse 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

(5

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 cach pic-
ture for a sixteenth of a second before the
lens. The oscillating motion of the mirrors
is taken care of by snitable 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 which 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 dise, two turn tables heing
used, one alongside the other. The tone
arm ts driven over the first turn tahle 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; 2880 individual pictures, cach 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 inciies.
giving a  magnification of  sixty-four
diameters.  The number of pictures pro-
jected per sccond is sixteen,
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One of the cleverest motion picture phonographs for the parlor that we have seen in some time,
As will be seen the inventor utilizes transparent records;
formation, and on the upper surface we find the voice record grooves,
revolving tone arm. as the diagrams show, so that as the sound box t
eventually all of the pictures in the continuous

applied for a patent on it.
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is that here proposed by Harry
on one face of which are the pictures running around in spiral
A traveling electric light arm and lens system operates in synchronism with the
ravels inward on the record, the light arm and lenses also move inward, so that
spiral are flashed on the screen in the front of the cabinet,

N. Butz, who has
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rinted in foaming letters, appearing on the surface of the water of a river or lake, is an awe-inspiring sight, and although at

first such an installation seems impossible, it is a very simple effect, ecasily produced. Compressed air is the agent and submerged perforated pipes

Advertising Signs On Water’s Surface

E were motorini along the banks of a
Wriver 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.” 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 p
to move away slowly, but before we could
ick up any speed, we again saw the foam
etters, 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 tge moment their shape, but the
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 having 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 shells 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 1n 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 calctum 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
Junﬁhams 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 he
no heavier than a gasoline airplane engine

849

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. monster.



X-Rays and Electric Current
To Hill Cotton Weevil

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

Dr. Miller Reese Hutchison, famous electrical engineer
with Thomas A. Edison, here proposes two schemes
for annihiiating the cotton weevil. The first scheme he pro-
poses is that involving the treatment of the cotton plants
with powerful X-rays, as shown above; a second scheme
is Yo spray the plants with salt water and to pass an elec-
tric current through the spray of water, thence through tie
as the arrows

formerly

plants and ecarth, and back to the batter
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 be 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

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 tﬁe plants simultancously,
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

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,

"The 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
be made sterile by the application of X-rays
from a battery of tubes moiunted 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 clectrical current
having a potential of six volts. If such is
the case, 1t would be a very simple matter
to srray the plants. A little experimentin
would be required to determine how my
electricity should be 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 be hauled or propelled over the
plants, leaving ap extra wide path every five
or six rows for the purposc. Further, the

© 1922 by Belence and Invention

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. Orton to the British Medical Journal,
was a happy. contented, »®ectionate 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, according ®as he or she may be to-
day. has had three experiences of sex.

Oljver 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 “Olly.”

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

But Olly 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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Some months ago we published an article on a proposed pipe line for transporting coal from the mining regions in New York, and now we have the
proposal of a Canadian expert for piping grain across a great part of Canada, or to be exact, for a distance of some 1,400 miles. The expert in back of

-this scheme suggests that a ripe line, through which the grain will be blown at a veloeity of three hundred miles an hour,
a railroad, and that it could be used to transport wheat, oats, barley, corn, or Aax. The territory covered is shown in the

mately one-fiftieth the cost o

suld be built for approxi-

map. At various points along the pipe line, grain could be brought in from adjacent territory in the manner illustrated, by motor truck, railroads, etc.

Grain Pipe Line 1,400 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 beg used to transport wheat, oats,
barley, corn or flax.

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

By RAY DYMENT

ports' costing less than one-twentieth of a
railroad bridge, right of way costing little
in comparison, and maintenance of way
practically nothing.

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

At 300 miles per hour the grain would
travel five miles per minute or 26,400 feet.
The grain is fed into the pipe at the rate
of one pound to every foot of that rushing
tornado, or say not.over a few grains to
each of the 1,728 cubic inches in that foot.
Wind at 100 miles per hour will carry sand

Reducing Hematite To Magnetite

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 experis
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 tempcratures tested. its reaction in the
reduction of hematite to magnetite, the 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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hundreds of miles over the desert, and the
same bulk 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-
trcal 26,400 1bs. of wheat per minute, 26.400
bushels per hour, or 633,600 bushels per day.

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

With Methane

(1652 F.) were used. A rough approximation
of the velocity constant of this rcaction 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 2382, which can be obtained from the
Burcau of Mines, Washington, D. C
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The air liner shown above is a new type of craft recently pateénted. It ¢dmbines the lightér dnd heavier than air machines. and i so arranged that dam-

age to cither the gas bag or the wings will still permit the vessel to continue on its jdurney without danger to the occupasts thereof,
ticularly the streamline design 8l the gas envelope.

Note par-

Airplane-Dirigible Can’t Fall

Airliner Arranged to Combine Advantages of

RE 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.

Orpheé Langevin, a British inventor, has
patented the type of aircraft shown in our
accompanying illustration. The description
which foﬁows 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

Both Types of Craft

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 a(ﬁlition to that, amidships we
find other propellers, each driven by indi-
vidual engines. In order to permit this
craft to descettd on land, a framework is
arrahged 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.
pair of pontoons are mounted béncath the
frofit and reaf wings at their ends to permit
the craft to alight upott or rise from the
water.

A decided advantage in this type of craft
may be noted in the mounting of the amiid-
ship propellérs, which ¢€an be 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 cquipped
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t6 comfortably catry a relatively large num-

ber of passengers in addition to the crew,
for whose conveniente 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 &on-
tinue its journey, as it is so designed that
the planes themselves could lift the entire
weight of the ship, of the dirigible could
lift the plane if the wings were broken.
There is little danger- that both plane and
gas balloon would be 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 surrodnding
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

sufficient 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 patetit.




Doctor

lacKensaw’s Secrets

By CLEMENT FEZANDIE

(AvtHor's Note—OQOur most advanced
chemists nowadays. belicve that the large
majority of our so-called clements—if not
all of them—are really compounds of sim-
pler catitics, and that the time is not far
distant, when we shall be able to change
any clement into any other.  The fact that the
sun and stars contain very fewe 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 composcd.)
¢ IST, Shrimp! This is the place!
Here's where the old geezer makes
the stuff, and it ought to be an
casy 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 hetokened 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. 12--The Secret of
the Philosopher’s
Stone

cause 1 got hold of some of it and had it
tested. Old Doc. Hackensaw makes it him-
sclf, 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! 1 hecar somehody
coming. Let's slip behind these boxes in
the corner!”

The two rogues had scarcely time to
conccal 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. *1
have found it! 1 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 clement into any other!”

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

stand you. vou have found means of chang-
ing the common metals into gold?”

Doctor Hackensaw's lips curled contempt-
uous'y. “Yes,” said he, “but that is only
a minor part of my discovery. Personally 1
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 irom
lead, and yet 1 am going to change it back
into lead again!”

l‘“’hat !"

“Yes,” continued the doctor, purposely
misunderstanding his companion. “An atom
of gold is nothing but an wtom 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
alpha particle from thallium and you get
gold,

“Well, T have accomplished the change.
This room contains several millions dollars’
worth of gold—but as 1 said before. I'm
going to change it all hack 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
1t.” (Continued on page 899)
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“With the greatest haste, the doctor donned a raqium-proof suit, and giving another to Silas, he rushed back to the store-room to see waat was the
matter. He pushed open the metal door to the radium chamber, and a single glance told him the whole story, The two charred bodics were beyond

any ecarthly help, .
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Picture below: side sectional view of ver-

Below is illustrated a top view of the ver-

tical bath tub proposed by Mr. Gernsback

as a departure from the time-worn bhori-

zontal bath tub, which frequently occupies
a great deal of valuable space.
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“tical bath tub, and the arrangement of the

water pipes and jets in the two folding

halves with rubber connections, so that the
half sections can be opened and closed.
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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 hy the large sized horizontal tuh,

including hot air and shower baths.

OR centuries we have been accustomed
to the horizontal bath tub. Evi-
dently former designers have thought
it necessary to provide a tub wherehy
the bath is taken when the hody 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
hath tub, but a shower, mechanicul bhath,
Turkish bath, hot air bath, and, if wanted,
clectrical bath, all combined in one. It is of
particular interest for apartment houses
where space, these days, is at i 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 Fe made of glazed
metal, or enameled the same as the standard
modern bath tub. The construction is to be
such that the device opens up lengthwise, as
shown in our illustration. The bath tubis pro-
vided with the usual hot and cold water faun-
cets, and there is also the usual ncedle 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 ccme together they
will close hermetically, and by means of an
interior catch; similar to the ones used on ice
boxes, enough pressure is hrought 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

and should thus prove 2 boon to apartment dwellers.
The invigorating
the side walls, or the hody may he totally immersed. or again

. in the hack wall of the vertical tuh

there is always apt to be, 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 <hown 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 ta o 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 he noted that at the Lottom is a
motor which has a propeller to swirl the water
around rapidly. By this means a sort of
massaging cffect is obtained. The idea is
similur to that of a dishwashing machine,
where plain water with soap powder cleans the
dishes cutematically.  The sume thing can
be accomplished in the vertical bath. By
means of soap powders and the rapidly swirl-
ing water it will not be nccessary to use any
brush on the body at all, as the cleansing will
be done automatically by the rapidly swirling
water. The electric moter 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
cerd operates the motor. It can Le 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
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Every kind of a bath can be taken in this one tub,
effects of a shower all over the body can be obtained by means of the norizontal shower jets in
the bather may spray himself with electrified water jets. simply by turning the proper valve
and manipulating the insulating cords depcndent from the ceiling.

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 te turned on for a few minutes.
Then the water which has drained off entirely
Ly this time, leaves the bath chamber empty.
We now turn on the motor once more, also
operate another switch which turns on
clectric heat at the bottom. A bath of hot
air is then circulated around the body, and in
less than a minute the Father steps from the
bath entirely dry. 1t will be noted that neo
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 thermemeter 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, be pro-
vided from the top, to throw enough hght
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 te 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.



EARS ago an enthusiastic inven-
tor 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

sniother 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-
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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-

urning

This device
actually develops gases in the form of
oxygen and hydrogen and sprays these

gators have tried to do.

gases into the furnace with a small
quantity of oil. developing in this man-
ner a most terrific heat, So great is
the temperature attained with the rather
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when the

that
burner was placed in an ordinary water

stimplified machinery,
which supplied a garage with
not only for washing pur-
heating, the water
the boiling pomt
actual test

heater
hot water
poses hut also for
could be bhrought to
within  twenty ninutes; on
it has even been brought to this tem-
perature in ten minutes, which in com-
parison with coal is nearly one-temth 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 1s econonucal cannot
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be doubted. Last year when coal was
a great deal cheaper than it will he
this year, the garage averaged nearly
$900 per day for coal cost. It is es-
timated that less than $5.00 will easily
cover the heating expenses for this vear.

This siphon heating apparatus consists
primarily of a connection to tie city
water service pipe or large tank similar
to the reservoir of the home hot water
supply svstems, Into this, water at or-
dinacy pipe pressure, as found in the
city is permitted to flow. \When th
level of the water has reached a cer-
tain height indicated on a gauge. pref-
crably a little more than half full, air-
pressurc is supplied to the air tank, the
city water supply heing cut off. This
air pressure is permitted to enter until
the gauge reads 120 pounds per square
inck. but this arrangement is not ab-
solutely nccessary as ordinary pressures

The upper left photo shows Mr. Joseph W. Prosser
demonstrating his plant, which disintegrates watar
into its constituent gascs 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 satisfactorv. 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
botzom. Here the copper coil is coupled
to a steel coil which finds its location
witiin the copper convolutions. This
lattzr coil spirals up and down several
tim=s, and then a coupling to the same
passes out to a siphon sprayer which
scems to resemble the barrel of a minia-
ture piece of hecavy 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 ashestos 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 he gotten up. He simply
squirted a small amount of kerosene
upon the ashestos shceting, and set a

(Continued on page 896)
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To the left the two pwtos show the
methad of takiag sterex pticon motion
sictures on two individal fiims, the
front and back views ef the camera
being displayed. One film is tinted
red, the other blue. and both are
rojected simulitanzousty and viewed
hrough  spectacles esrreipandingiy
solared.
Stereopticon motion
pictures actuatly
seem to feave the
screen as shown at
the right. Synchron-
ous motors drive a
shutter in frent ol
two projectors and
also those held by
the individualsview-
ing the plcture.
Vision of the right
eye is cut off simul- §
taneously with rays
from the correspond- §
ing projector. Two
fitms and twe pro- ; ~ =g
jeetors are used. o i y . S VISION THROUGH RIGHT EYE CUT OFF
¥ 2 SIMULTANEOQUSLY WITH RAYS FROM
MACHINE ON RIGHT -«

.
LEFT EYE RESPONSIVE TO LEFT
PROJECTED IMAGE

SHUTTER ATTACHED YO EACH
SEAT, SUPPORTED BY FLEXIBLE
GOOSENECK SHAFT, DRIVEN

SUPPLEMENTARY SNUTTER B e T
CASTING RICHT EVE IMAGE I RcToR
SUPPLEMENTARY SHUTTER

CASTING LEFT EYE IMAGE
’

2 : = R A pecullarly constructed glass prism
ORDINARY . > e 1 whieh splits the image from one film
s TTER ’ ’ ¢ into two distinct Iimages and projeets
HU : . 4 4 4 them in rapid sequence is the basis of
1 = the third system illustrated at feft.
which [s advocated by a stercoscopie

metion picture expert.
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The apparatus shown at the right In

which only one film is employed as in ~~~\‘Y

the case of the machine Immediately B e
ahove, is also claimed to oroduce re-

markable results. The ste-eoscopic ef-

feet is produced by projecting the image

upon an opaque screen which reflects the
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Stereoscopic

By JOSEPH H. HRAUS

URING 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 oi 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 stercoscopic 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 stercoscopic 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 projece-
tion of motion pictures from in back of and
in front of the screen. The newer advances
in this ficld differ considerably from the
above.

One of the finest motion pictures demon-
strating 'true stercoscopic effect, which does
not necessitate the use of lenses for viewing
the object, is a machine invented by Lorenz
Hammond called the Televicw.  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
254 inches. the normal distance between the
eyves, photographs the scenes from two dif-
ferent points of view on two separate and
individual films. Both cameras are coupled
together, consequentlv they are driven in
perfect unison. Both films are then de-
veloped, titled, cut and cdited in the usual
manner, care being taken to see that titling
occurs at precisely the same corresponding
place in both films. [f either one of thesce
pictures are exhibited in a motion picture
theatre, they appear to be ordinary flat mo-
tion pictures. For the stercoscopic effects,
a film is placed into ecach of two motion pic-
ture projectors separated from each other
hy a distance of about 2V 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, are
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 scems to be Dblurred completely, but
when the same is viewed through a small
attachinent mounted on a flexible arm on the
side of each chair perspective pictures are
seett.  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
beiore being thrown upon the sereen, 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 distinet
times with the projector at the right and
also three times with the projector at the
left, making in all six distinct pictures

which are projected in the short space of
time usually occupied by but one frame.

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 threc-
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 ol
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the ohserver is covered. at the same time the
picture from the corresponding projector is
interrupted ; then immediately thercafter the
other eye is covered and the picture from
that machine is interrupted by its respective
shutter and so these interruptions contimue
rapidly. first permitting the picture to he
viewed with one eye, then with the other,
giving in this manner the true stereoscopic
effect outlined. The longest period of time
through which cither eye can see the pic-
ture on the screen without interruption, is
1/196th part of a sccond, but because of the
retention of vision of the eve. 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 ihe 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
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Pictures

current is used to actuate the shutters be-
causes motors can he synchronized with
greater certainty and more casily by this
meams, 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 ciosing the other the other picture was
seer,

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

H. K. Farrel, of Los Angeles, has at-
tempted to solve the stereoscupic 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
hewildering mixture of blue, red and gray.
When the spectacles were put on, however,
u 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 shrough the red lens, and the blue films
are invisible through the blue fens of the
goggles; theretore the impressions showing
no celor of two images on the brain, resem-
bling very much the ordinary motion pic-
ture tilm 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
compouixl camera, two pictures being taken
at the same time. Incitdentally, 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 3r. Leon Forrest Douglass, of Cali-
forn:a,

An ordinary photographic mation-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
iront of the prismatic attachment), revolve,
a second image 1is 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. | is taken straight
ahead of the camera.  Frame No. 2 is pho-
tographed as though the camera were shifted
m 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
so0 on. The series is repeated along the
entire length of the photographic film, which
on projection causes the images to affect
the retina of the eye as though the picture

(Continued on page 918)
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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 a
magic 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.

HERLED 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 lond and distinetly as an
ordinary  person  would in conversation ?
How many have actually touched the news-
paper while it was talking and felt the
complex vibrations of the human vaice all
over the paper?  This is not so fantastic
as it may seem.  In fact anvone who has
i 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 its own
news,  Itois not neeessary that the experi-
ment be performed with a newspaper: pic-
tures, books, or even this magazine can be
made to talk.  Radio concerts can he re-
produced with  exceptional  clearness  and
without the mechanical sounds inherent in
most loud speakers.

Very little equipment is required in addi-
tion to a une or two stage audio {requeney
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

herewith.

usedd in the plate circuit of low power radio-
phone  transmitting  sets will he  required,
The function of this will be taken up later.
T'he next and most important item on the
list 15 a source of plate voltage of from 200
to 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 10-volts house-
lighting circuit as shown in the diagram,
Figure 1. Five two-microtarad paper con-
densers are required, and an electrolytic ree-
tiher made up of four test tubes, about 1
inch by 0 inches, filled with a saturated solu-
tion of horax, or baking soda, in water.
The positive electrodes constst of strips of
atuminum, and the negative electrodes of
cither tin, iron, or lead. Ordinary stove
pipe iron gives excellent results. A thin
layer of oil will keep the clectrolyte 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 in 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 imto
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-
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A diagram and full description accompany this story of the talking newspaper, as presented

phragm. The modulation transformer may
be a standard transtormer, such as are used
in radiophone transmitting sets, or it may
be an ordinary  telephone induction  coil.
The purpose of this transformer is to step
up the voltage of the speech curreats in
the microphone circuit and impress them on
the grid of the vacuum tube,  VFor repro-
ducing radio concerts this transformer ay
be an ordinary amplifving 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
variable in 1¥-volt steps irom 60 to 22V4
volts. This bhattery operates the tube on the
straight portion of the characteristic curve
and prevents distortion.

The iron core choke coil is comnected in
the plate circuit as shown.  This tends to
keep the current in 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 fuctnations 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
tnfoil sheets will attract cach other. the
amount of attraction depending upon  the

(Continued on page 892)



HEN you first glance at the head-

line it sounds like another perpetual

motion  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
boot straps.  However, when we make a
closer investigation of this new  self-con-
tained water hiting machine which requires
no pumps, engines, or wad-mills, to make
it work, and which is known as the
hydrantomat, 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 (. 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 head, and part of
the water i~ discharged back into the stream
again during the pumping cvele,

Mr, Allen’s invention has been hailed as
one of the greatest advances in many vears
m the realm of hydrostaties, and has been
highly praised by un less a scientist than
Sir Oliver Lodge himself,  The illustrations
herewith show several possible applications
of Mr. Allen’s invention,  The first one
shown s for house and outhuilding water
supply  on a  farm or chewhere, The
hydrautomat is placed near a brook or
streanm, and connected with water impounde |
by u dam or with som- sapplyv. o that a

ater

~uitable working  head is made available,
The water from the bottom of the device
then discharges periodically into a tail-race
which Icads into the stream below the dan.
all of which will be understood by follow-
g the detailed deseription of the device
and its action given below, and illustratod
in detail in the fourth figure.

This methed of raismg 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.  Omne of the illustrations given here-
with shows the hydrautomat, or rather a
battery of them, arranged to utilize the
power of tides, or occan waves, ciployed
m connection with a large storage reservoir
cquipped with suitable outlet pipes and low
pressure water turbines, along the same lines

as the tidal power schemes now being tried
out and advocated in Farope.
Broadly, the apparatus devised by Mr,

AHen converts the contained energy of a
large quantity ot water at a low head into
that of a smaller quantity of water at a
high head, compelling @ stream to hoist up
part of itself over the land at higher levels
for agricultural or other purposes, It may
also be arranged to operate on pressure
from a4 muddv river in order to lift the
clear How of an adjacent clean  stream.
Suppose that i a river there is an available
fdl between an upper levell which may be

iffts litself

calle¢ the head-race, and a lower level, or
tail-race,  Half way between them is con-
structed  an operating  chamber  which s
supphied by an intake pipe from the head-
race, while from it goes a discharge pipe
ta the tail-race.  Above it. and to the re-
quired height, is constructed a serics of
tanks. closed and open alternately, which
may either be placed one directly  above
the other or arranged like steps up a lill-
side.  These are inter-connected by pipes.
Each closed tank is also coupled to the oper-
ating chamber by an air-conducting pipe,
and their combined capacity is cqual to that
of the operating chamber,  Operation s
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.
lts effect is to compress the air in this cham-
her and foree it out along the air-conducting
pipe, from which it enters the overhead
closed tanks,  The water in these tanks,
which has been lifted by the preceding stroke,
is therehy forced out and pushed up into
the next tanks, which are open ones. Thus
at the end of this pressure stroke the oper-
ating chamber and open tanks are 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 heing at the same time closed
antonwtically,  Vacuum is thus produced in

(Continued on page 8U2)
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The pictures abcve show the latest invention for raising waier by utilizing t“e cnergy in a stream or other budy of water, without the u:z of turbinz,

water wheels, etc. Figs, 1,

2 and 3. shiow various practi~al apphlications of the I k X
apparatus actually installed, and working at the present time in England. is given in” Fig. 4 at right.

“Hyd:iautomat.” as it is called. while the sectional drawing of the

As will be seen, it is not a perpctual motioa

scneme. and part of the water from the stieam or supply is wasted in causing the apparaius to lift a certain part of the water which tlows into the

cperating chamber.
“working head.™

The operating chamber is also located a fair distance below the level of the water supply, as the diagram shows, to obtain the
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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Electric Tight-Rope WalKing

would make after having viewed the new

electrical tight-rope walking act in the
public theaters, designed by Ednae 1o Aeker.
Theact itselfisnot shoeking,
but its effeet on the perform-
er prabably is. We see the
curtain rise—a tight-rope is
stretched hetween 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 o moment on
the pedestal, she commenees
her gyvrations.  Faney steps
and tricks upon the tight-
rope win more than the
usual applause, because the
voung lady is exceptionally
well gifted, or, rather, well
trained m her art. Finally
the band strikes up a snappy
juzz picee. The lights on
the stage are gradually dim-
med until they are extin-
guished entirely, while 2
spotlight  illuminates  the
performer. Suddenly o long
flash is scen to dart out from
beneath her foot: another
appears almostimmediately
thereafter. She is duncing
on a veritable Hve  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 aditferent position, the
Aames bhecome very vivid,
When she tries todochand-
stund or swing upon the
wire, sparks dart out from
beneatli her hands, This is
caused by the performer
wearing gloves having metal
short-cireurting strips. She
finally reaches the pedestal
as the hand is closing its
piece.  Here livid tongued
flames arise. The perform- )
er disappears from view 4
seemingly in their midst. 3
Alwonderful finale to any
tight-rope wulking act and
something very unusual 1
this. The applause indicates
that the audience has heen
very well pleased with the
performanee,

“SI]()CKI.\'G" is the explanation one

Conductors,

Competition of Indian Mica

FEATURE that renders it almost tim-
perative for the American mica pro-
ducer ta develop more etheient meth-
ods is the competition with cheap  Indian

labor  according to Oliver Bowles, min-
cral  technologist  of  the  Burcau  of
Mines.  Labor costs in India ure  ex-

ceedingly low, and it is difhcult, 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 erude and
laborious, an.l it is only by taking advantage
of superior methads that America can hope
to succeed. So long as mict mining in the

\

The Latest Novelty in Tight-Rope Walking for Stage ( €

Where the Rope ls a Composite Affair, Comprising Two Oppositely Charged Bare Electric

hich Are Short-Circuited by Metal Bars on the Performer’s Shoes, as the

Various Steps Are Taken Along the Rope. The Waving Flame Effect Is Produced in the
Manner Indicated, With Fans, Silk Ribbon, and Colored Lights.

A question as to how the apparatus is built
Lrings 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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United States follows similar though less
ariking  erwdities  than in India, there s
little hope of establishing a  Hourishing
mica industry. Wages heing the chier cost
feature, it is important to modify mining
methods so that more mechanical equipment
may he emploved, for the production per
man per day may therchy be greatly in-
creased.  The continuance of the industry
nmay depend to a considerable extent on the
development of deposits in a more system-
atic manner through the activities of large
«rganizations having  tompetent  engineers
who not only understand  the mining but
who underswand mica.
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Performers Is That Shown Above,

laver 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 placed 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 af
the spiral iron wire.  This
tight rope is suspended from
two pedestals or stands, also
of unigue construction; they
are made of iron girders, an
angle iron for cach 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 fun and a  spotlight
provided with moving color
filters, and attached to a
mesh sereen 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 eoils or trans-
formers, which in turn are
in series with o rheostut
and the power supply. The
shoes  which the performer
wears are fitted with metal
strips, so that as she walks
along  the wires, she short-
cireuits  two  or more ad-
jacent turns of the spirals,
which are charged hy means
of the spark collsc It s
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,
Theintensity of the sparks is
regulated by means of  the
rheostat. In the finale the
fan is turned on and the
ribbons  ascend  upward.
The colore.d lights projected
upon them from helow give
these ribbons the appear-
ance of heing hvid flames
into which the performer
seemingly  enters, but in
reality behind  which  she
descends, because she walks
to the stage Hloor by means
of the ladder back of the
pedestal.

Makes Burned Records Legible

AYMOND DAVIS, chief of the pho-
tographic laboratory of the Bureau of
Standards, has perfected a mcthod of

deciphering burned records which ordinary
chiemical means have heretofore failed o
make legible.

The chemist of the Burean of Standards
offected his purpose for the restoration of
burned records in this wuy:

He laid the charred sheets between two
photographic plates with the emulsion side
next the paper.  After two weeks of contact
the develoned plates gave a plainly readable
record. Where there was contaet between
the charred paper and the plate the latter
was affected, but where the ink had been the
chemicals of the plate were unchanged.



Several Very Interesting Experiments in Taking Photagraphs With Polarized Light Are Here Popularly Described and lllustrated by Prof. Pyle. The Black Polarizing

Mirror and Method of Attaching It to a Camera Are Shown in Figs. 2 and 3.
Water Being Much Clearer Than the Actual Sky Photo
Figs. 6 and 7 Show Two Experimental Pictures Taken With the Black Mirror and Camera to Show the Difference Obtained by Facing

With the Polarizing Mirror.

Note the Remarkable Cloud Effect Due 10 Polarization in Fig. 1, the Reflection in the

Notice the Greater Contrast of the Sky and Clouds in Fig. 4, With Respect to Fig. 5, the Former Being Taken

the Camera in Certain Directions.

Photos With Polarized Light

By Prof. LINDLEY PYLE

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

in the accompanying photograph of Mirror

Lake in the Yosemite Valley, Fig. 1, 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 due 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)

Daylight Moving Pictures
By MAURICE E. PELGRIMS

T 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

about us, away from the crowded. hot and
hadly 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

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

(Continned on page 920)
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PLAN VIEW OF DAYLIGHT
*MOVIE” PROJECTGR
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Tbe Latest in Motion Pictures Is the Frencb Daylight ““Movie” Theatre Here Shown, the Seats All Being Outdaors, and Providing Just the Thing for the Summer

Seasoan.
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The Pictures Are Projected oa a Screen Midway Along a Darkened Cbamber, as the Diagram Shows.



Photos A, B, C and D Above
Show Successive Views of
the Western Cloud of the
AustinTornado,Described in
Detail in the Accompanying
Story. These Are Probably
the Most Remarkable Pho-
tos Ever Taken of a Tornado.

—

AT IR ATRERERT, | 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,

RemarRable Tornado Photos

HE five accompanying pictures show

successive  stages of  the  Austin

Texus, tornado of May 4th, 1922,

and the iollowing vivid description

is taken from a report hy Mr, Fred
Morris. co-operative U. S, Weather Burean
observer, at the University of Texas. The
four photos show progressive stages of the
western cloud wind spout. while the fifth
phioto shows the damage to the water tower
at Penn Field destroyed by the wind spout
f the castern cloud. Large buildings were
wiecked by this tornado and houses were
Lifted up bodily and smashed in much the
same fashion as the destruction here pictured
af the water tower. e learn from Mr
Morris:

At about 3.15 p. m.. what appeared to he
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 he seen ragged patches of dark cloud.
The scud floating rather low and at a high

velocity was coming in from all directions
outh of a line drawn cast and west through
the university.  These clonds formed rapidly
mto a huge ugly looking mass with a very
ow, densely black hase and high pink sum-
mit.  This new cloud was butlding up at a
point somewhat east of the original cloud
and about halt way between it and the town
The development this second cloud was
cery rapid: also, it seemed to he moving
southward as it developed. At about 3.45
p. m. the first sharp peal of thunder was
heard. Up to this time the sky below the
buses of these clouds had remained prac-
tical.y clear. but now hegan to show dark
treaks, indicating chat  precipitation  had
hegun.

By 3.50 p. m. a definite movement south-
ward of bhoth clouds was in progress. The
castern portion of the original cloud had
hecome ohscured hy the second cloud. and
lightning was more frequent. It had grown
dark enough to make artificial lighting neces-
cary in the huildings.
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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 hase of the cloud seemed badly
agitated.  No true tornado funnel had as
vet developed in connection with this cloud.
but the projection was lowering and the agi
tation hecoming more violent as it moved
southward.

The destructive winds from  this cloud
were first felt at the State Cemeterv, where

ame 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 huildings it had the ap-
pearance of heing a whirling. churning mass
of clouds. Observers could clearly see the
materials of the structures thrown high into
the air as huilding after building was struck.

(Continued on page 914)
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Airplane Trains, Made up of a High Powered Land or Seaplane Hauling One or More Engineless Trailer Planes Behind It, Promise to Become a

Fam:liar Sight,
Until Both Were Adrift From the Water,
Surface of the Water. Figs.

Especially in View of the Experiments of Mr.

With Its Trailer,

Glenn H, Curtiss, Whose Seaplane Glider Was Recently Towed With a Regular Seaplane
The Glider Was Then Cut Loose, and Its Pilct Was Able to Fly Some Distance and Volplane Safely to the
, 2. and 3 Show Seaplane Getting Urder Way With Trailer, Then Leaving the Water, and Finally Adrift From the water

Are Airplane Trailers Possible?

HIS is not

the first time that air-
plane trailers have been suggested.
but it was only recently that any

contidence i the idea could be enter-

tained by practical minds, when Mr.
Glenn H. Curtiss, pionecer  in - American
aeronautics, made a trial thght in his new
seaplane ghider. This glider  weighing but
1400 pounds, and with o wing  spread of
28 feet. was towed by o high speed motor

boat 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

200 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 scaplane.
The accompanying drawing shows sceveral
suiges of the experimental seaplane glider
flight as carried out by Mr. Curtiss.  These
ame stages  would apply to a  scaplane

trailing  another plane  without
behind it only in Mr. Curtiss” case  the
motor  hoat  pulled his  engincless  plane
mstead.  When the seaplane leit 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 conthd be disconnected by means of
a4 quick release lever on cither plane.  The
tratler  plane  or  planes  coulé  then  be
mancuvered so as to volplane down at a
safe angle by the pilot or pilots. It will be
seen, of course, that seaplanes or  those
Aving over and landing on water, are much
better  adapted. perhaps, to these require-
ments than are land planes, Tt i interesting
to note at this  point, that the modern
seaplanes are so well balanced and designed
that at an altitude of 1,000 feet or more,
the engine can be shut off and even the
control ropes  jammed, but  they may  he
volplaned down at a safe angle and landed
safelvy on the water.

Mr. Curtiss said that the tests had opened

an  engine

up a new  line of ‘urmmutic‘al thought.
namely, the possibility of using sail-plane
fying boats forming what might be termed
an ar train. The idea grew out of  the
discovery that the glider pulled very lightly
on the line comnecting it with the speed
hoat, W. L. Gilmore. who was in the speed
hoat, took hold of the towline to ascertain
the amount of strain. e was astonished
to hind he could hold the sail-plane with one
hand. At the time the glider was riding
20 feet above the water.  Auother fact noted
was that the sail-plane occasionally gained
on the speed boat and the line was slack.
Om the trip to the hangar after the public
tests bad 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 m\\mg line. The

planc then glided for nine seconds before
alighting on the water.

Science Lowers Cost of Cut Glass

Aside from chemical control in producing
the very dense and brilliant tead glass blanks
used in making cut glass, chemistry {ormerly
had little to do with producing the finished
r-roduct. Al 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 polish, and finally rap-
idly revolving  brushes with putty  powder
(tin oxide) gave the high finish.  The men
who operated these four types of apparatus
were all highly skilled and highly paid.
About 1895 attemipts were made to utilize
the action of hydrofluoric acid on glass, in
order to climinate the two final processes
almost entirely.  Many difficult-es were en-
countered by the chemists who attempted to
coutrol this reaction. Finally, however, they
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were overcome, and one or two men can now
polish the output of a large factory, permit-
ting the laving off of perhaps forty highly
paid workers and the selling to the public of
fine cut glassware at much less than it could
otherwise be marketed.

As in all such cases the advance is hard,
for the time being, on the men laid off, hut
they eventually do something else for the
world, and society in general benefits from
the advance.




Mystic Music Draws Customers

MUSIC dealer in New York City re-
cently thought of a novel idea for
attracting customers to his phono-
By means of a phonograph

graph shop.

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

oo £ AL

@IUZ BV STIENCE AND INVENTION |

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 Motos and

Repeating Device, and People Are Attracted by Hearing the Music Apparently 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.

Photographing Stars by

R. 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
carth’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 sereen and
if we use special phatographic plates, scensi-
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 Hmiting size of stars. which it is pos-
sible to photograph in full daylight through
a deep red color screen. i

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 tigures as a minute point, emit-
ting the same quantity of light as a star of
the first magnitude. The wedge is graduated
50 as to correspond to stellar magnitudes.
As the time of exposure is greater the
image of the hlament as scen through the
wedge and impressed upon the sensitized
plate iucreases in length, the part opposite
the thickest portions of the wedge gradually
impressing the plate.
But during all this
time the plate keeps
darkening  under  the
action of the light of
the sky, and at a cer-
tain mowment 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 ls Invisible,
While at the Thin Part It
Shines With Almost Full
Intensity.

opposite the thickest
part  of the  wedge
ceases to afiect the
plate, whose  back-
ground has bhecome
too dark. The limit-
ing length of the fila-
ment thus obtained
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all directions. Passersby were naturally at-
tructed 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 trunsmitting sound
through 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 uat 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 bhe 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 oceupied 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 i the window peri-
odically and puts on a new record.  People
are greatly mystitied, of course, to hear the
music coming apparently thrn the plate glass
window. The tin speaking tube is thor-
oughly concealed hehind the phonograph
cabinet, or if necessary it can pass through
a hole in the bottom of the cabinet, and
thence through the Hoor,  The speaking tube
or pipe connects with the base of the tone
arm,

Daylight

through the photometric wedge fixes the
maximum magnitude of stars which can be
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 him to photograph in full day stars
of the sixth magnitude at the very least.




At the Left Is the Apparatus for Administering Faradic and Sinusoidal Currents.
At the Right Is a High-Frequency Machine Which May Be
Operated by Current Obtained From This Machine.

FAbove We See a Large 20-?lat Static Machine. For Certain
Treatments the Steady Stream of Sparks Passes Across the
Two Ball Electrodes, Which Are Here Separated 18 Inches

Employed for a Number of Purposes.
The Patient Seated in the Chair Is

Direct Current May Also Be Obtained for Cataphoretic Purposes.
The X-Ray Tube Shown in This Photograph Is
Eeceiving Diathermic Current Treatment.

New Electro-Medical Ildeas

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
heen retarded.  For headaches und nearly
every other ailment, clectricity has been
quite successfully employed,

1ts method of administration differs with
cach individual case, and various tvpes 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, but
also in preventing o general stasis and in
invigorating the entire hody .

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 o strictly local application over the affected
arci. We can by the degree of current vary
its effects, so that tissues may he destroyed
or may be built up. 1t is produced hy either
a large sized twenty-plate static machine, or
else by a high-frequeney 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
clectrodes are preferably of metal, and cut
t.o it the area.  These are secured to the skin
by means of handages, and conducting cors
lead to the apparatus,  For each 1,000 milli-
amperes of current, which is to he applied to
the hody, the clectrodes measure about three
in hes by five inches,

The effect of the current is very strange.
It has been found that when this current is
permitted to pass through the hody, a sensit-
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 ix not only felt by the patient treated,
but an actual rise in temperature, sometimes
as mueh 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:
camfort, than by the emplovment of very
strong currents for a short duration of time.
Thus, if we cmploy strong currents, the
«kin beneath the clectrodes hecomes unbear-
ably hot, while the temperature of the (hffer-
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 he seen,
except that the heat has acted upon the
points immediately below the clectrodes,

The oldest method of applying  high-fre-
quency current of a diathermic nature isin 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 blood vessels, per-
mit the passage of large amounts of this cur-
rent.  This stimulation produees marked
offects 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 fiher
or mici.  On the arms of the chair are found
two metal kuobs for the patient’s hands.
One side of the "Arsonval solenoid is at-
tached to the hack of the chair and the foot-
piece, and the other side to the knobs of the
chair. The patient is then requested to remove
hisshoes.  His hands are on the krobs, and the
machine is s-arted, and comfortably warms
the entire body almost immediately.

In using a transformer to excite the
Jd'Arsonval coil for this purpose, a multiple
spark gap = emploved, because the rapid
oscillations have no polarity effect. The
patient is, therefore, heing charged and dis-
charged rapidly, and the ion. in his body,
as well as the bady itselt, are acted upon by
those charges. Displicement eurrents are
thus formed which are converted into heat.

In condenser couches, as much as 12 ani-
peres 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 procuce an arti-
ficial asceptic fever.. Tt isx 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 hlood
pressure.

A diathermic current causes the hlood ves-
sels to dilate in deeply seated structures.
Let us assume that a patient is scated in an
auto condensation  chair. He has a
bathrobe on to allow for the escape of heat
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and other emanations of the body.  We start
the machine at 1,000 milliamperes and grad-
ually work up to a current strength of 2,500
milliamperes.  The patient will become very
warm and perspiration will scon be coming
from every pore of the skin,  The capillary
blood vessels of the body become widely
dilatd. The blood is thus drawn to the sur-
face for cooling, and of course withdrawn from
the deeper viscera, such as the liver and the
intestines.  These organs are made to tem-
pora-ily disgorge the stagnant pools of blood
in their structures.  In gout this action is
made particular use of, beeause of the fact that
the Ilood rushes to the seat of the application.

FFor 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 ashestos 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 electrade s likewise grounded. Sinn
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 gent cases.

In the photographs above, we show a large
~tatic machine of twenty plates, used for the
blue pencil hrush-discharge, and various other
treatments.  From the large high-frequency
niachine a variety of currents may be secured.
This device will supply our X-ray apparatus
as wll as cauteries and surgical lamps. From
it Tesla and Oudin as well as diathermic
currents may be taken. The Xeray for the
treatnient of cancerous tumors depends upon
the adaptation of those ravs, to the nature of
the cancer or tumor, and the general condition
of the patient’s health.  If N-rays were of
the hardness equivalent to radium rays, it
woual be practical to treat deeply seated
groveths in this manner.  Radium, itself, fails
in treatments where it is necessary that the
radi im penetrate into the body to a great
depth, its effect is practically negligible where
penetration of more than three centimetere
1 desired, hut X-rays are capable of passing
thraugh every portion of the body, therefore
they could, if properly employed, destroy
much of the eancerous tissue now found in
many suffering individuals,

The photographs were taken in a modern
physician's offices in New York City, where
one  cighteen-plate and one  twenty-plate
static  machine are installed.  High-fre-
quency apparatus and accessories of every
deseription are located elsewhere upon the
three floors of the doctor’s building.

—~



Steel and lts Characteristic Sp@rh@l

N steel works and laboratories appertain-
ing thereto, chemical, mechanical and
physical tests have to be made to deter-
mine the quality of the product and to secure
uniformly  good  results  in manufacture.

LEveryone knows how steel projects a foun-
tain of sparks when attacked by an cmery
wheel.  The experienced technician can dis-
tinguish three principal elasses of sparks. In
the first category he will class  Tuminous
threads traced i 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,
due to the multiplied explosion of spherule.
of steel brought to a very high temperature.
Vartous colors, too, will he observed, red,

syvellow and white, with the intermediate
shades.

Steels containimg a high percentage of
carbon  give fountains of  sparks, shorter
and more brilliant than soft steels, A
common workman by grinding a tool or
picces  of steel on an  ordinary  cmery
wheel placed in a somewhat dark place,
ohserving the sparks and comparing them
with those given by samples whose analysis
is known, can reach the determination of
their - quality  with  sufhicient  exactitude
for all ordinary cases.  An intelligent man.
not a specialist, can sample out collections
of picces of steel, determining their adapt-
abitity for different uses at the end of a
relatively short apprenticeship. He will de-
tect variations in composition of different
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parts of a rail, or of a bar, he can distingnish
soft iron from steel and can indicate the
kind of tempering which a picce of unknown

composition should be given.  Take, for ex-
ample. the carbon steels, and see how they
act when ground. 1 the sample contains
little carbon it will give simple rayvs straight
and vellow, which will be illuminated by little
sparks, which are more and more numerous

Left. A Workman Testing 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
Figh Speed Steel (Dark Red' C, Manganese Stecl,
(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 inereases. while
the effect becomes  sharper and  thinner,
With steels containing a high pereentage of
carhbon, the fountain of sparks is <hortened.
httle explosions are produced at the ex-

tremity and the whole hecomes  dazzling
white,  Steel containing 18 per cent. of

tungsten gives  fow and those of a

dark red.
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Alarm Clock Lights Alcohol Lamp

By E. WEISS

iy Aot

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
be Removed;
Next an Igniter
Similar to Those
Used on Cigar
Lighters, Gets
Busy, and L:ghts
the Lamp Which
Then Warms the
Saucepan of
Food Placed
Over It the Night
Before.

HIS little invention,which is original and
practical, devised by a  clock maker
M. Guimbail, consists of an arrangement
comnected with o alarm clock which is put
into action by the rotation of the alarm key.

The moment that the alarm sonndds, 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 cigarcette smokers, is caused to
spark and lights the lamp, which at onee he-
gins to warm the satecepan of liquid which was
put on above it the night hefore,

This apparatus, which we have used our-
selves, never fails and while it does not solve
pertectly the erisis in the domestic service
situation, 1t nevertheless can he of use to
lazy people who want to wait for the last
minute before leaving the bed,

New Stethoscope a Wonder
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This Super-Sensitive Stethoscope Invented by Dr. Henry W. Holling,

Pen and Ink Comedy, We

[T SEZ TO THE BOSS— | —
#H|| SEZ 1 --IF YA DON'T SO }

1| RAISE MY PAY,I'LL QUIT!| , :
—YE OUGHTA SEEN'IM _

o cllmn0er] T

Bids Fair to Solve Many of Our Perplexing Daily Problems.
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.
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Glancing at the Left of Artist Paul's

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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Scientific Problems and Puzzles

By ERNEST K. CHAPIN

AROUND THE WORLD
IN TWENTY-FOUR
HOURS

ALK about vour
cheap  methods
of  transporta-

tion. why not go up in
a balloon and remain

suspended in - the air

until  the carth  has

turned  around  far

cnough to bring you

as far west as you

want to go ? Just think -

of it;  only twelve "\\\ ‘??
hours to China and LS \\.

on Iy twenty-four

hours to travel aroml

the glohe PER SQUARE INCH

FALLING BODIES AT*D" BUT PRESSURE
. AT “B" AND “C" IS CON-
It is a well estah-  SIDERABLY LESS
lished fact that all

bodies, large or small,
tend to fatl earthward
with the same accele-
ration, provided  of
course that friction can he neglected. But 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
vou think would fall faster in air, a solid
lead hall or a solid iron ball 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 skv. 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
castward in the sky at times.  In what posi
tion in the sky mmst such stars he?

PRESSURE AT “A”14.7 LBS,

STILL HIGHER PRESSURE

Two interesting parlor tricks:
blow in the end of the spool,
blown off on to the floor, as one would at first imagins.
blowing between two books,

the tigh

4 OF A SERIES

PAPER -«
.
sPooL 3

]
®
’
.
o

the card sticks all the tighter

on top of which is placed a sheet of paper.

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 testity in
regard to apparently  insignificant details
about which the lawvers 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
periury?

Attorney:  On what night did you last
e the prisoner at the har?

Witness:  On the 25th of the month (the
night when the erime was conmitted) .

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

Witness:  About midnight,

Attorney : Was  there any
night ?

moon  that

The first consists of a spool with a card and

ter on the books, instead of being blown off.

Witness: There was.
(After glancing at a
calendar on the wall
the witness  adds:)
The moon was in s
first quarter.

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

Witness:  (After a
moment’s  hesitation.)
Quite high in the sky
and nearly due south.

Was this situation
possible?

PARLOR MAGIC

A stunt that never
fails to astound the
vounger members  of
an  auwdience is  per-
formed by passing a
common  pin through
a small picee of paper.,
slipping the pin into
one end of a spool
untit the paper covers
the opening  to  the
spool as shown in Fig.
1. and then hlowing throngh the spool against
the inner surface of the picce of paper. Con-
trary to all cxpectation 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?

pin, and when you
against the spool, imstead of being
The second expseriment consists of
The paper holds all

MORE PARLOR MAGIC

Place two houks of eyual thickness side by
Gde on a table and separated by an inter-
val of a couple of inches. Lay a sheet of
paper across the hooks and then invite mem-
hers of the audience to come forward and
try to blow the paper off by hlowing through
the apening between them,  Not everyone
can account  readily for the strange be-
havier of the sheet of paper.

Frer ansicers o these pussles, see page 913)

Pocket Telephone For Police

The ascompanying photos and hagram
how a new form of pocket telephane tor
police and others, devised by Mr Wilham
W, Macfarlane, of Flkins Park, Pa
the cditors had the pleasnre of listening
to in actual operation a short time ago.
This telephone in-

strument is inter-
esting for several
reasons Inthe

first place, it has
no reeular micro-
phone and mouth-
piece into which
one has to talk, the
nstomment being
simply pressed
against the face
with the hole 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 tmgers for opening or closing circuits.
as the opening and closing of the circuit
is taken carce of automatically by means
of a mercury switch concealed mmside  the
mstrument.  This  mercury switeh s a
simple  Dittle affair comprising a pair of
wires sealed i a glass tuhe containing
mercury.  When the instrument is held in
an upright position, the mercury closes the

Below we see
new  pocket
\, ©hame in use. 1t
whieh s
against the ear
and cheek

AUTOMATIC
MERCURY
SWITCH -

the
tele.-

simply held -f:
RECEIVER |
)

The micro-
phone  butten
is mounted on
the wall of the
instrument held in
contact with  the
cheek bhone. The re-
ceiver is placed in the
same case. and the cir-
cuit is opened and closed
by an sutomatic mercury
switeh.

circrit across the two wires, and when the
instrnment is laid down, the mercury chang-
ing 10 a different position, causes the circuit
between the two wires to be opened.

The microphone member, which is nec-
essaty  for interpreting  the soumd waves
transmitted  through  the cheek  hone  to
the case of the instrument, comprises a
tran-mitter  button  of  well-known  type,
firmhy scenred  to the side wall of the
telephone, so that any vibrations transmitted
throagh the casing are lkewise communi-
cated to the mrerophone bitton,

This part of the apparatus includes a
wmall quantity of carbon grains placed in
4 metal cup, i such a fashion that when
jarred by the voice vibrations, transmitted
throngh the wall of the case, the resistance
of the carhon grains is changed, owing to
their heing shaken up more or less, and
the electric current  throngh  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 cverywhere, anid
its inventor, Mr. Mac-

farlanc, has demon-
strated  the  instrument
successfully  hefore the
heads o1 police depart-
ments in several of “the
larger  cities, including
Philadelphia and New
York.

MERCURY ¢
SWitCH

P/'

-
ME RCURV)
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FIRST PRIZE, $25.00
MAGNETIC DRAIN COCK FOR
RADIATORS

Automohile radiators should occastonally
he drained of old dirty water, and refilled
with clean water to insure a good circula-
tion.  Old oil should sometimes be drained
from the crankcase.  Such operations are
very often neglected by possibly a large per-
centage of the car owners, from 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 be drained off by simply pressing a
hutton 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
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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 he ecasily 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
clectro-magnet  of  the correct  size  and
strength, as found by experiment. is held in
place by a bracket, that is clamped ahove
the drain cock. as shown in the iflustration,
with armature dircetly to the right of the
clectro-magnet. By the aid of a small tension
spring, and the attraction of the magnet,
the armature is made to oscillate once ti,
and from the clectro-magnet, each time the
button is pressed, and afterwards releasced,
thus turning the ratchet wheel one notch,
After several punches of the button, the
drain cock will be opened wide,  After sev
cral more punches, it will be 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 in
his car and drain it of water or oil, and
never have to worry ahout crawling around
and bending about trying to locate drain
cocks in the dark

Contributed hy Oy A Winnians,

SECOND PRIZE, $15.00
ILLUMINATED AUTO MONO.
GRAMS

Why shouldn't the initials on yvour car be
seen as casily at night as in the daytime?
The device described below will make this

NOTICE TO CONTRIBUTORS

INDLY note a change in this contes?,

For the coming months we would
like to receive from our contributors
articles on the following subject:

ELECTRICITY ON THE CAR

We bclieve that there are hundreds of
ncw electrical ideas that can be incorpo-
rated in the car taat our rcaders would
like to know of. What we are particularly
intcrested in are novel stunts, new devices,
new kinks, and new hints made possible by
tle electric current.

In order to win a prize the first requisite
is that the device or suggestion be practical.
The tcrm 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 same
to us. Ideas are all right, but the reader :
wants to see that the device actually has
keen made, and WORKS,

The following prizes will be paid: p

LU

: FIRST PRIZE...... $23.00 :
5 SECOND PRIZE...... 15.00 :
: THIRD PRIZE...... 10.00 : =

L T T TR T TRY

All other accepted arviclss wnich win n»
prizes will be paid for at the rate of $1.00.
Each article submitted should not be longer
than about one hundred to two hundrec

words.

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

NUHIGHP G OG0 W
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possible.  The builder should first secure
a sheet of sheet iron (sueh as stove pipe is
made of), large enough for the two picces,
Figs. T and 2. Fig. 1 is hent, at right angles,
on the dotted lines, forming a box. 2 inches
by 1 inch by 114 inches. The hox is sol-
dered at the corners, where the tabs “C.”
overlap the top and bottom. A picce of sheet
brass. 1 inch by 1% inches by V% inch, is
drilled as in Fig. 3. This is secured o a
Finch by Yo inch by 3% inch block of hard
woad by a 6/32 brass machine screw, ' oinch
long, which hlock is, in turn, mounted tpon
the back, Fig. 2, with two "3-inch wood
serews, as shown in Figs, 4 and 5, A lamp
with a miniature base is screwed in the
Y-inch hole. A wire runs from the machine
serew through the bottom to the battery,

4 0
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The drawing above shows details for making an
electric monogram sign, which can be placed any-
where on the car body or top, as desired, but

which usually appears best when arranged on
D the door.
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the other side of the cireuit being grounded.

The parts shown by Figs. 1 and 2 are
now hinged together by the tabs “A and
A" being bent around the wire “B.° The
tah “D” is bent as in Fig. 5. 1o engage a
slight dent made in the top of the hox with
a blunt chisel from the inside. A sheet of
"s-inch glass, 2 mches by 3 inches. is se-
cured, on which the initials or monogram
is painted. 1t may be painted to secure any
effect desived by the builder.  The glass s
held in iront of the case by a stiff brass
wire, which should he bent 1o it the case
tightly,.  The case is enameled the same
color as the car, and is fastened to the body
or door with round head holts,

Contributed hy Putireee A, Juon,

THIRD PRIZE, $10.00

ELECTRIC PRIMER FOR COLD
WEATHER

5 ormmng cock ... N ,[

F1d reauc ng
oushing

flat surtace Fled

TR r Aorcelon
s Clube
d”l wpple
‘ fee.---"
Heating

N ol

) masker

ey
g b baitery

Iiere is an electric primer to help vou start
that stubborn engine in cold weather,

An electrie primer which will put perma-
nent true gasoline vapor into the inlet mani-
fold is the best aid to starting an automo-
hile engine in cold weather,  Sueh a primer
cm o be nide Trom standard fittings which
can be bought at a local 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 ¢f thiv device is a V-inch tee,
with a petcock for introducing the gasoline
in the top, and autlet at the side and a heat-
ing chamber attached to #he hottom, Ther -
is nothing mysterious about the licating unit
which is a spiral of resistance wire mside
a radio lead-in tube, 3 inches long, attached
to an insulated terminal at the hiottom and
grounded at the top. This will be described
later, : .

The top opening of the tee receives a
V2 inch by ¢ inch reducing bushing, into
which has been  serewed & priming cup,
with a machine screw in the bottom, File
away the threads on one <ide of the screw,
so when gasoline is poured into the cup, it
will flow past the serew and do it fast, as
the screw serves only to hold the resistance

(Contined on Page 919)



Practical Chemical Experiments
By Prof. FLOYD L. DARROW

CHEMISTRY OF THE FARM

Slaking a sample of quicklime.

OWHERE clse does chemistry
in its relations to daily fife have
morce  important  applications
than on the farm. Ever since
Justus von Licbig 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.

Soils.  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. vet such an ex-
amination will give very important in-
dications.

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

-
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Figure 1. Determining the presence of nitrogen
in soil,

Testing soil with Litmus paper, to determine whether

it is acid or alkaline,

compouunds found in 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
1o be tested  with an cqual bulk  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 dipping 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 ltmus
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 piant foods
i» phosphorus.  For the detection  of
thisa 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-
tratc with constant stirring into it 50 cc.
of nitric acid and an egual volume ot
water, After allowing the mixture to
stand in a warm place for several dayvs
pour off tha clear liquid. Place the
liquid in a stoppered bottle and pre-
serve for future tests.

To test for phosphorus in soil place
about 10 grams of the soil in a flask
and add 25 ce. 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
hlue. 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 vellow precipitate shows the
presence  of  phosphorus.  To  aid  in
the formation of this precipitate it is
hest 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
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Heating over a water bath.

ashes, but its present source for com-
mereial  {ertilizers is  largely from the
Strassiurt 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
vou may have. Dip into it a clean plati-
num wire and hold it in the oxidizing
tlame 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
vellow 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
should 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 potassiumn
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-
nients,  And so may the other tests.

7.2
Figure 2. An improvised water bath.
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Testing for the presence of potassium in soil.

Reaction of Soils. Soils arc usually
alkaline or acid. Old soils arc acid. As
the farmer says they are sour. Such
soils are 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 thc 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 cach
vear.

Now try to correct the acidity of soil
by using wood ashes instcad 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 arc not easily
obtained in these days.

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

Phosphorus in RBones. Bone ash is a
common phosphorus fertilizer. To about
a gram of it in a test tube add 15 cc. of
water and from 3 to 5 cc. of nitric acid.
Shake the mixture and filter it. To the
filtrate add S to 10 cc. of ammonium
molvhdate reagent and warm very
slightly,  The yellow precipitate obtained,
as alrcady learncd, shows the presence
of soluble phosphate. Now  repeat  this
but do not use any nitric acid, The ab-
sence of a vellow 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 obtamn the
vellow 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.

AMaking Acid Phosphate. In a beaker
mix 100 grams 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
tassium  compounds  are
compounds from the fact that
were originally obtained from  wood
ashes treated with water in pots. In
three scparate beakers place 1 gram each

Po-
potash
they

Fertilizers.
called

Scicnce and Invention for January, 1923

Determining the presence of nitrogen in soil

of kainit (a potash fertilizer), potassium

nitrate, and pm.msmm chloride, known

to the farmer as muriate of potash. To

cach beaker add 100 ce. of water and

stir  thoroughly,  These potash  salts

readily go into solution and are there-

fore ecasily available as plant food. For

that same reason they are casily  washed
out of a soil.
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Figure 3. Carbonizing plant tissue.

Podatility  of  Clomoniwm Salts, In
scparate test tuhcx place 2 grams cach
of anunonium carbonate and ammonium
sulfate. Heat cach test tube gently and
note that the carbonate is  very casily
vaporized after which it deposits on the
cold walls of the test tube, Also note
that the ammonium  sulfate does not
readily vaporize. Ammonium carbonate
forms in the manure of stables. and in
poorly ventilated stables vaporizes and
deposits on the walls thus wasting this
essential constituent of ptant food. Gyp-
sunt, known as “land plaster” when ap-
plicd to the manure converts the am-
moninm carbonate into the sulfate form
and thus prevents this loss.

Selubility of Nitrogen  Fertilizers. In
separate beakers place 10 grams cach
of ammmoninm sulfate and  sadinm nitrate,
the two most important nitrogen fer-
tilizers.  Add 100 ce. of water to cach
and stir thoronghly. You will note that
both oi them readily go into solution,

Action of Fertilizers.  In the early days
of agricultural chemistry it was supposed
that a simple chemical analysis of a
soil would tell at once just what cle-
ments should he added to restore its
fertility.  DBut it has since heen found that
such is not the case. 1t is not xo simple
as that. It is now known that the only
surc method to pursue 1s to make ac-
tual growing tests.

In cach of several small bhoxes 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 cither 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
cach of which a, separate combination of
two of the fertilizers is made. In each
case stir the soil and fertilizer
thoroughly. Then plant in cach bhox
about 25 seceds. corn, beans, wheat, or
rape sced, 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 cbservation of
the different hoxes the sort of fertilizer
required for this particular soil and crop
may be determined with a great deal of

accuracy.

Elements found in Plants.  Carbon,
nitrogen,  phosphorns,  caleium,  and  po-
tassium are among the wmost common
and important clements found in plants,

aside from hydrogensand oxygen.

Carbon., Place some dry plant tissue
from growing bheans. 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
will be found on
cible.

Calcium. 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 fiter. 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
alfatfa is to be grown and  therefore
caleium will be found in these plants.

This ash may also be tested for po-
tassinm as already deseribed making nse
of the cobalt bhlue glass,

The tests for nitrogen
phoris have  already been given. In
the  case  of  phosphorns,  however,  the
plant or seed munst he burnt to an ash

deposit of carbam
the inside of the cru-

and  phos-

as i the case of the clover, and the
test made upon this ash just as was
done in the case of bone ash,

Texting  the QOualily 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 vigorons action re-
sults, the quick-lime swelling up and
generating much heat in the process. [t
at the same time crumbles to a powder.
1f this process is complete lecaving but
little unslaked material the lime is good.

To about half a gram 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)



Experimental Electro-Chemistry
By RAYMOND B. WAILES

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

N 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 ciacmical cffects.

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:

211—2* —— —— n”

Here, a picce of zine, Zn, is immersed in
one of its solutions such as zinc sulphate
{zinc vitriol). The mectal contains both
positive av negative charges, it must he
remembered. Two electrons or negative
charges (onc electron is shown by the aster-
sk, *, the figure 2 indicating two of them)
of clectricity are given up by the metallic
zinc when immersed in a zinc sohition, and
some of the zinc passes into solution as sinc
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 clectric current was generi-
ted by a metal passing into solution in the
form of ions,

The arrow in the ahove 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 be reversi-
ble, or the reaction a reversible one. When
the reaction proceeds toward the left, the
zinc ions or zinc bodies in solution give up
their charges and become zinc atoms, or
just plain zinc metal. This is true in electro-
plating, and in the ahove left-handed equa-
tion, a current would he required to causce
it to proceed in that direction, It i~ the
teft-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
cenergy used today is produced by chemical
methods.

CHEMICAL EFFECTS PRODUCED BY THE
ELECTRIC CURRENT

Derhaps the simplest example of a chemi-
cal effect produced by the cleetric current is
that of the clectro-decomposition of water.

Water has the formuta H.O. It i, when
pure, not an clectrolyte (does not conduct
clectricity), 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 sufficientgto allow
clectricity to pass through it except in the
minutest amounts. 1f sulphuric acid is added
to the pure water, an clectric current can be
made to pass through it, at the same time
decomposing the water. This is similar to
a left-handed cquation of the type given
above, electricity causing a chemical reaction.

Figure 1 shows a simple and inexpensive
method for the clectric decomposition or
electrolysis of water. A broken lamp is
fitled 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. LExactly twice as much hydrogen gas
will he formed as oxygen, the latter, if cop-
per electrodes are used, comh:ning 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 he used. The cle-
ments or electrodes are carbon in this case,
which is not attacked by sulphuric acid. A
cut down and inverted hottle serves as a con-
tainer for the acid electrolyte.

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

+ -+
H.SO, «— —— 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 statc, it is molecular or natu-
ral, so to speak, and passes off as a gas.
which collects in the test tube over the nega-
tive carbon pole.

The sulphion (SO,) is charged nega-
tively as a dyad, as the two lines (indicat-
img minus charges) above it shows. The
whole group, or radical, as it is called, travels
to the anode or positive pole, for it will he
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Fig. 3. A simple Gas Voltameter. It is pos-

sible with this simple apparatus to check and

calibrate home-made ammeters with great ac-
curacy.
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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
sutphion, SO, reacts with water as follows:

SO4+H.0=H.80,40

_— Oxygen

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

It is the oxygen, or rather a molecule,
O.. of oxygen (for two atoms of oxygen
combine to form the molecule, O,) which is
liberated at the positive pole of the electro-
Iytic 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 mecans ammeters available in
the experimenter's laboratory or shop can
readily be 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-
torm by means of a short length of rubber
tubing, to a calcium chloride tube having a
three-hole stopper in its end. Short carhon
rods such as are contained in flashlight
cel'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
shert 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 arc the same, as
shoyvn 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)




t.—Perspective view of 10” reflecting telescope on pedestal with adjust.
ments suitable for easily training instrument on heavenly bodiss, The mag-
nitying eye.piece may be seen at the top of the telescope tube at the left.

2.—Looking into the upper end of the (0” home-made reflecting tele-
seope, showing suspension of reflecting mirror or prism by three thin rods,
s0 as to be opposite magnifying eye-piece.

3.~View from opposite side of telescope to that shown in Fig.
cover open, through
bottom of the tube.

4.—Closc-up view of 107 diameter silvered reflecting mirror, as con-

1, with
which reflecting mirror is placed in position at the

structed by the author.

Build Your Own Reflecting Telescope

AT A COST OF $26.30

By C. E. BARNS

Member American Astronomical Society, American Association of Variable Star Observers, Etc.

Part I1.—SILVERING THE
REFLECTOR

N unsilvered mirror will give a very
fair image of a bright object like
the moon, but a properly silvered
one will afford cighty 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 difticult,
as anyone who has had any experience in
amateur  darkroom work will appreciate.,
IFor, 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 haste
nor guesswork. These chemicals will cost
a couple of dollars; but there will he suffi-
cient for half a dozen trials; so if at first
vou do not succeed in achieving a perfect
film, wipe it off with dilute nitric acid and
go at it again.  If vou follow directions
vou are sure to sueceed. probably with your
first attempt.

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

Solution A—Nitrate of Silver, 173
Distilled water, 10 oz.

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

Solution C—Granulated
z.: 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.

Sotution D—Caustic potash (purified by
alcohol), 1 oz., distilled water, 10 oz.

Lay spcculum in large carthenware 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 tightlyv 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

gr.

Sngar, one-half

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 be
warned of one thing: if there is a spot of
finger grease or other forcign 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 same temperature as the
chemicals for several hours. At tempera-
ture 80° F., the silver deposits best. [
warmer, it deposits too fast and is 100
soft to polish well; if cold. it deposits too
stowly.

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

Pour off the distilled water which has
heen standing on the specutum, replace mir-
ror in dish, then quickly empty the contents
of one beaker into another.  The sohution
will turn straw-color, then deepen to brown
and thence to inky blackness. At this in-
stant flow over the speeulum and rock as
when  developing i photographic  plate.
Within a few secouds the silver will he
scen to film over the entire disk, and little
black granules will form through the solu-
tion, At this point, hefore the solution gets
muddy, as it soon will, rinse out the two
heakers with distilled water, and mix Soln-
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 douhle
the deposit of silver. Do this still a third
time, and ceven a fourth, if, on holding the
mirror up to the window, the film of silver
appears to he too thin. It shonld not he
opaque, hut 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. TIf your glass was
clean, the temperatures of chemicals and
speculum all equal, and your chemicals guar-
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anteed. C. P.. you probably have a mirror that
is perfect Lnuugh 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-
sthle—so, after a day or so drying and hard-
ening in the sin, lay the speculum on the
shelf of a stove to warm and prepare for
quite a tedious bt 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 finest powder,
The chamois will take up almost enough
of the rouge to polish, hut a little more may
be supplied from time to time. Wrap the
chamotis around a wad of cotton, then warm
over the stove,  The mirror should be quite
warm now: and heginning at the center,
with a light circular motion polish evenly
and with extreme care. You will soon he
gratificd by the result: and after an hour's
work vonr speculum will resemble a pol-
ished block of the finest chony.

You will he so pleased with your accom-
plishment now that you will he douhly glad
that  vou  started building  vour mounting
about the time of undertaking the grinding.
for you can hardly wait till mightfall to give
yvour handicraft the supreme test on the
moon, double stars, clusters and nchulae as
well as the planets.  [Even with low-power
cvepicees you will he staggered with the

light-gathering  power  of  your wmirror,
Theoretically it will give you nearly a

thousand diameters with a high-power ocu-
Tar and perfect seeing; but you will rarely
require more than two hundred: and for
ordinary obhservations a power of fifty with
a ten-inch is sufficient. Tt will show the
crescent phases of Mercury and Venus ; the
moons and markings of ]uplt(‘r .md '\Lqu
the wonders of the trapezium in Orion:
maltiple 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.

(Continned on page 907)



COMPLETELY 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 15 placed, is the sim-

plest conceivible type of camera.  As prini-
tive as this device 1s, it is far more cefficient
than is generally supposed. In many cases
such a camera is to he preferred o the best
type of lens camera, especially for the taking
of landseupes and statues, They are adways

22 finder
prvored

i

sharp. The picture, which results, depicts
the nearest object as clear as the furthest and
all degrees of shadow, of lght and darkness
wre exceptionatly true to the original. But
it has one fault. The picture to be tuken
must be fully illuminated, and then cx;x)sod
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
mav arnear and be construeted as 'it .\\'illl, it
fulfills '@ part only of 1ts mission if it is light
tight, Tt 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 « lens, its ability to let much light
pass, to give a correet 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 distinetly with open dia-
phragm. An increase in ;hc 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 camerit which will completely
fill, with open diaphragm, a § by 7 plate
without distortion,

It is an casy matter to prove how correctly
a lens works, A square piece of paper ruled
in a number of squares, and large enough to
fill the plate is attached to the wall.  This
is then brought to a sharp focus, not reduced,
but in its natura] size. Then all the lines
must he sharp «and dlear ant, and, ahove all,

Tow to Use Your
By Dr. ERNEST BADE
THE CAMERA, THE LENS AND THE PICTURE

they must he perfectly parallel in the center

rays of light.

T

It is for this reason that the

as well as ut 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 2 truc universal objective which, in its
officiency, will sutisfy the highest demands to
which it can be subjected.

Portrait lenses allow muceh light to pass,
but they are not free from distortion at the
edges. ForJthis reason only a small surface
of the plate can be utilized, but this is suth-

ordinary photographic plate does not give the
light values of the various colors as seen by the

eve. Only when a violet colored screen or
ground glass is used for focusing can the
resultunt picture be determined before it is
taken.  Photos tuken in the morning or in
the evening do not furnish good results, as
the vellow rays are then predominant.

The camera is like an eve, it sees all the
colars, but the sensitized plate is completely

Left: Two view finders, one sta-
tionary and the other movable.
When the s:ationary 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 oLkject is away and
can therefore be correctly fo-
cused. The single view finder is
divided as told in text.

IS NN LN e

The square ruled chart shown
at the right, makes it a simple
matter for aayone 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 glassin exact parallelism.
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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 obtainedlwith these and other
specially  constructed lenses can also  be
secured by the amateur just as efficiently if
not better, with a double anastigmatic lens.,
flere 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 he
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 caimera where
the resulting pictures are, too often, indis-
tinct and blurred,

How is the picture now forme 1 on plate or
film?

The agent producing the optical and e¢hemi-
cal picture is the light. By its means chemical
changes are caused in different substances
which are extremely susceptille to light,
Our plates tnd films are couted with silver
sults and certain definite rays of the spectrum
act upon these salts when exposad to them.
The silver salts are exceptionally sensitive to
tight Dlue, violet and nltra-violét ravs which
are the chemically active or actinic ravs,
Much less wetive are the red, yellow and gréen
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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 arrunged so us 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 Dlue
side of the spectrum, but this is invisible to
the eve.

The silver sult upon the plate hus the
property of changing in proportion to the
actinic intensity of light received, the exposed
plite, 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 fincly divided silver,
appears.  After developing, the plate still
contains silver sults not altered by the light,
and if the sult were left on the plate the
image would soon be clouded and finally
obliterated by the light. Thercfore the image
is fixed by dissolving the unaltered silver
salts.  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 tuking a print from this nega-
tive is the approximate tone value of the
original object obtained.

AMter 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 ure only to be
tuken m a good bright light and then only
when the object is in motion,  Snap shots of
persons  taken in full sunlight, are never
satisfuctory.  The lHght parts are then far
too hard and the shadows too black.  Such
pictures are best taken in a slight shade with
a short time exposure or one waits until
white cloud passes before the sun, as the light
is then more diffused. As o substitute for
such conditions flashlight pictures are only u
mukeshift,




The upper left photo shows extension bellows for a Graflex camera.

glass suitable for very fine focusing by means of Canada balsam and a thin microscopic cover glass,
of the glass in upper right picture.

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
felly 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
abjects diminishes as the square of the dis-
tunce inereases. pOnly a part of the object
illuminated with flashlight powder is cor-
rectly lighted, all others receive ton muceh or
too httle.

When using the diaphragm, it must be re-
membered thut the light passing the lens de-
creases inversely with the square of the lineat
onening as it is closed.  The more the opening
iz closed the longer must the exposure be
made.  And it is only used to give the final
p-cture more depth.

In general the snap shot is under-exposed.
These plates or fitms should always be placed
i a weak developer, as sueh o solution will
act more uniformly than @ normal or strong
solution.  The amateur usually employvs o
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
aver exposed plate shows but little difference
in the light and dark parts. Such a plate
must be developed with a strong solution,
w1 over developing then doing little harm,
I it should still be too dark, it is an casy
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
e done by oneself. It is not the picture

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

Focusing axp Amps 1x Focusing

The small, simple, and cheap cameras, the
Brownies, require no adjustment in the taking
of a picture. It is alwavs in focus when tae
object is seven or more feet away, the exact
distance being noted on the eircular accom-
panying the box.” For the purpose of
bringing the object or person to he taken in
a direct line with plate and lens, a view finder
is usually placed above the lens, a deviee
giving a redueed picture of the object to he
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 beltows. They are not focused at
infinity like the box cameras.

It has already been mentioned that the
pin hole camera cannot be focused, the ob-
jeets in the distance appearing just as sharp
as those in the foreground. This cannot oe
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
cameria,  The view-finder does not give an
answer to this problem, the distance must
be judged, and this guessing gives many in-
distinet photos.  The fogginess of the -
ture in many cases nuay he traced to a differ-
ent fault.
judged, the picture may be sharp, but, 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
eamera must be held firm and immovable,
otherwise the result will be a distortion of the
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The distance may be correctly

Upper right and lower left photos show a method of making small part of ground

Note how type can be read through this part

Note simple method for raising the bed from the tripod on which a Graflex or other camera is mounted. A wire or

picture. It is alwavs 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 & number of segments or lines
which will then represent the height of a
normal man at dJifferent distances. Fer
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 he may be 9 feet
away, if three probably 12, ete. The correct
distances will, of course, have to be measurxl
with a tape line before the lines are seratehed
on the glass and the measured distances
should cither 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
be taken upon the fitm.  The other is movable
and is placed as far to one side as is conveni-
ent.  The greater this distance s, the more
exiet will the result be, The reor 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 chject 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 3 match and a blow pipe.

Soldering with a soldering iron.
dering salts are very effective for general soldering.

Non-corrosive sol-

How to Do Soldering--and Alloys

HE metals have influenced, in a

striking  degree, the progress of

civilization.  I%irst 1t was the softer

and more precious ones which at-

tained supremacy. Then the harder
ones cate mto use, until, finally, the alloys,
which outrank all others in point of nse-
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 it
which the various metals unite can not be
definitely determined.  In some cases itis 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 hy fusion, but even by
contact.  Under such conditions it can read-
ily be understood what difhiculties must he
surmounted hefore an alloy having certain
well-defined and specific properties can be
produced.

Just mixing and fusing a heterogencous
mass of different metallic elements may lead
to no results.  In fact, quite a httle experi-
euce s necessary to compound alloys with
any degree of suceess. Then, too, there are
no general rules to follow, cach type being
prepared inan independent and - ditferent
manner.  Sometimes the nwore 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 tlux is often required, sueh as
rosin or fhiorspar, the material  depending
upon the fusing temperature and properties
of the metals employved.

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.  IFor instance, alloys
of tin, bismuth, or magnesium witlt alu-
minum, decompuse 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 difhi-
cultly fusible elements of iridium, osmium,
ete, with aluminum.  Gold with various
proportions of other elements, such as irom,
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 picee

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

A newcomer among metals, and by no
means the least important, is the alloy,
duraluminum, which came into prominence
in Europe, heing particularly developed by
the Zeppelin firm. [t is an alloy of about
4 per cent. copper with aluminam 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 copper and zine, with from 2
to 5 per cent. of iron is used. This com-
bination gives remarkable strength and clas-
ticity and witl withstand a pressure of 700
atmospheres. Cylinders of steel will hegin
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 vutside 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
2Y% parts of hismuth,  This alloy melts at
212° 1. Another glass solder which melts
at 392° I°. consists of 93 parts of tin with
S parts of zine. Anotiaer of Y0 parts of tin
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
ol the glass,

Solders, which are generally classed as
hard or soft, are alloys of two or more
metals used to unite two suriaces 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. 1t is very important to re-
member that the solders must always have
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a lawer melting point than the object to he
soldered and the object must be perfectly
free from oxides both hefore and during
this process a freedom obtained by somwe
flux. A solution of zinc chloride made by
saturating 144 pints of hydrochloric acid
with zince, 1Y% ounces of sal ammoniac in
1 gill of water, 1 ounce of chloride of tin
in 1 gill of water, are mixed. TIf 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 soit solders, is rosin
or tallow (a common candle will often be
found serviceable), For harder solders and
brazing, a dry mixture of horic acid and
sodium carbonate placed on the metal to be
soldered is a very good dry preparation as
the borax dissolves the oxides formed on
the ioint.

The harder solders, often called spelters,
do rot low below a red heat. A mixture
of 58 parts of copper, 17 parts of zine, and 15
parts of tin produces a white hard solder.
Another having a yellow color, but which
can only Dhe 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, 431 parts of zine. 1.3 parts
of tin, and 0.3 parts of lead.  Soft solders
mett at much lower temperatures. Typical
formulie of soft solders are:
ht:llﬁlg Point

Bismuth Tin Lead Fah.
| & 464°

1 3 432°

2 1 1 3920
5 & 3 374°
5 3 374°

& 1 365°

S 2 350°

' ) 2 J20°
2 3 4 297°
& & 1 260°

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 casily prepared,
are well adapted for any general work not
requiring spectal strength.,

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

Melting Point

Bismuh Lead Tin Cadmium Fah.
5 & 3 212°
7 6 1 180°
X 4 & 1 150¢°
16 11 3 2 170°
S 8 J 1w 167°




This department will award the following monthly prizes:
The purpose of this department is to stimnulate experimenters
the most useful, practical and original idea submitted to the Editors of this
idea submitted a prize of $15.00 is awarded; for the second best idea a $10.00 prize, and for the

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

toward accomplishing new things with old apparatus or old material, and for
department a monthly series of prizes will be awarded,
-hird hest a prize of $5.00.

For the best
The article need not be

very elaborate, and rough sketches are sufficient, We will make the mechanical drawings. Use only one side of sheet. Make sketches on separate sheets.

FIRST PRIZE, $15.00

GAS-HEATED SOLDERING IRON

A unigue soldering iron can be very casily
constructed with material found about the
workshop. particularly ii an ordinary cal-
cium carbide lamp, such as is employed un
bicycles, is on hand. [f 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

Rubber._.~
lubmg Copper tube

movable

[ Ree

)

UA—

Carbide

/ght = 4

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 Dbeen drilled out from the reception of
the pipe. and several air vents drilled ob-
hquely into the same, In the iron which [
used, only two air vents were supplied, but
the number of these openings will have to
he dctermined 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
was can be regulated, the heat of the solder-
ing copper will be evenly maintained. Study-
g the sketch will enable the experimenter
to construct one of these deviees easily,
Contributed hy CLARENCE ANAMIER,

SECOND PRIZE, $10.00
PRODUCTION OF ARTIFICIAL
GEMS

This may at first sound 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 be
told hy looking through it from a broken
edge). but of even color throughout. The
diagram will explain the arrangement of the
apparatus, A very good cotl of the kind that

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

e
Adherimg

Sed
Detached

.- Colored glass
arc lam?

.

M Ee—— e

A very interesting experiment is the making of

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 yvourself, and just as the copoer
bead drops, withdraw the carbon. Shortly
a snap is heard and when cool the bead can
be pried from the glass, the glass adhering,
but quite casily separated by the cdge 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 1 made would
readily scratch glass, duc evidently to the
hardening they had undergone.

Contributed by GiLerr P, MiLiLer.

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 scv-
cral feet of flexible wire. As scen 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

\ Storage
\ batréry

A - Solger

8~ Carbon rod
C- Battery cip I ;
O Prece o be saldred  popbemra——

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.

hattery is fastened to the metal that is
to be soldered, (or if twn picces are to
be joined the lead is connected to bath).
After all connections are made. a little
paste is applied to the joint to be sold-
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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 cach time the carbon is touched to
the metal, the resulting arc generates
heat sufficient to join the pieces securely
together, T 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 emploved or a clothes pin may be
used,
—Contributed hy Ferris W, SULLINGER.

‘Punger

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 Decome choked and caked with rust,
which saved the cost of having the street
opened and new water pipes installed. « [t
can be made very easily and then may be
reserved for such purposes. 1 used a 34-inch
pipe, 6 inches long, threaded on one end, and
made a plunger of hard wood, as per sketch
herewith,  [n order to operate it, the water is
first turned off, and the pipe disconnected at
an clhow, “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 sharply with
a hammer or hatchet. Repeat this operation
sceveral 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 must often be filtered to remove
insoluble impurities.  This is usnally accom-
plished with the aid of filter paper. Dut
when the solution casily erystallizes when
cold, it must be tiltered through a hot
funnel and the same case oceurs when the
compound is  ditheultly soluble. Then the

FILTER
PAPER

SOLUTION
T0 BE
FILTERED

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 netween hlter and funnel are hable
to become filled with crystals produced by
the cold walls of the funnel.

Very small quantitiecs may casily 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 § 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
picce 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 gnd
hoiling water then poured into the larger
one. The hot water will keep the smualdler
finnel sufficiently warm for the filtration
and the substance will not erystatlize omt
during the process.

Contributed by DR. BADF

INTERFERENCE BANDS

This striking experiment  requires  the
simplest of apparatus. merely a fame and a
thin sheet of mica being sufficient. The
best source of illumination is a Bunsen flame
arranged  with a0 small wire-gauze  tray
above.  Monochromatic light is desirable so
is covered with sedium  chloride

the tray

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.

(common salt) and the burner adjusted to
give its hottest flame. The sodium constitu-
ent in burning gives out a wl]m\' hght of
that color only, The apparatus is arranged

as shown, the mica being slightly hent back.
After a iittle adjusting the Illl.lg(' of the
flame will be ohserved on the mica and 1t
will consist of a number of parallel bands
as if a ladder-like screen weve interposed
between the tame and mica.

The explanation of this phenomenon is that
the form of light propagation is i waves.
It follows thes, that when two light rays
originally  from  the flame eomie together
after  separation, in o certain positions  the
crests and troughs of one ray comcide with
the erests 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 tronghs and crests of the
other ray—there s therefore no image at
these places. The two intertering light waves
are reflected from the iront 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 WA Rem,

THE PHANTOM LUMP OF SUGAR

Dip a tump of sugar in some photogra-
phers’ colladion till it absorbs all it can hold.
Now let it dry about four hours to permit
the ether to cvaporate. The lump of sugar
looks the same as any other lump. Put it
m a glass of water and it will sink to the
bottom as any other lump would. However,
after a few minutes the sugar will appar-
ently Hoat to the surface of the water and
stay there. Upon close spection it will
be seen that it is not the lump of sugar,
hut the collocion that filled the pores of
the lump of sngar and then rose to the top
when the sugar dissolved in the water. It
is very fragile and breaks at a thuch.

Contributed by Parr MisTik,

REMOVING FIXED STOPPERS

A very common thing with hottles con-
taining chemicals used in laboratories is for
the stopper to pecome 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 way is to freeze the stopper
so that it contracts and it will then easily
be removed.  AMix up some crushed ice and
calcium chloride and then in this place the
top of the stopper.  Take care thar the
neck of the bottle does not touch the ice.
Leave for about twenty minntes and then
lit the bottle up holding the stopper in
place. It will be found quite casy to remove
the stopper which has shrunk ander  the
extreme cold.  One bottle which contained
sodium carbonate had a stopper, which defied
all previons attempts to get it out. This
was owing to the fact that the chemical had
formed sodinm silicate \\lm‘h is a first-class
adhesive where glass is concerned.  Yet,
after freezing. the stopper was qguite casily
removed.

Contributed by

THE MYSTERIOUS MOTH BALLS

Much fun and entertainment can be de-
rived from two or three moth bhalls and a
glass filled with water charged with sodium
hicarbonate.

Drop the balls into the liquid.  They im-
mediately fall to the bottom, hut soon, to
the amazement of the onlookers, they slowly
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S. Lroxarp Bastix.

rise to the surface. Then, without warning,
they sink again, repeating the process s
lomg as any of the carbonate remains in the
water.  While at a distance the trick ap-
peiars very m\Qtv rious and mtcrmtmg. the
phenomenon is simple and may later be ex-
plained.  Just as soon as the balls have
settled to the bottom, bubbles hegin to form
on their sides, growing rapidly larger, until
their buoyaney overcomes the weight of the
hall frself.  Then they lift it to the surface,
where some of the bubbles burst, causing

[
'.“h'i‘

-No bubbles

Ordinary moth balls when dropped into water

charged with sodium bicarbonate, rise to the
surface and sink again in a very mysterious
manner.

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

Contributed by Darte R. Vax tlorx,

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 Lottle o, through the funnel, the acid
is poured, the acid then runs down into the
hottle (', when the acid rises from the bottle
(' and comes in contact with the chemicals in
hottle 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 hottle ¢, 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 W, LINDEMAN.

With the above apparatus gas can be genented

at a constant pressure. ‘Three bottles and as
many :wo holed stoppers, with a few pieces of
bent glass tubing, constitute the entire apparatus.




Winners of $100.00 Prize Contest

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
- $10.00in gold, Mr. Le Roy Western, 626
- E. 2nd St., Plamﬁeld N. J. -
- FIFTH PRIZE
$5.00 in gold, Mr. T. Mackie, 36 Lowther -
Ave. Toronto, Canada.

FIRST PRIZE
By G. I. Kraemer

HE accompanying diagram and pho-

tograph shows a type of loud-speaker

which may be built by any amatenr

having a litde (‘\])(‘l‘l(‘ll((' with tools

and enongh pdllcnu to assemble it
It consists mainly ol a phonograph sound-
box, npon which is fixed a small picce of
iron in place of the necdle.  Inoorder 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 woumnd
with  same number 34 wire: the whole
winding having a resistance o about 13
ohms.  The mnummg ol these two units is
clearly shown in the diagrams, and needs no
further explanation,

Since this loud speaker is to be used with
an amplifier, it is necessary to use a step-
down transformer, the primary of which has
an impedance cqual to that of a vacuum
tube.  Howill 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 olims,  The core is composed of a bundle
of iron wires 34 of an inch in diameter by
2% inches long.

The only adjustments to he 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. Oncce the proper adjustment
is made the magnet may be sceured in place
by means of a small block of wood inserted
under it, and held there by a screw. [t
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"

Pno/m;rap//

tor: ﬂ;
< diapliragm /

<ol screws removed
-Small iron plate

/ > Al
= —_———— 2L
Magnet from 78 “recelver )})
Ny ] -small gap %
Iranst Ampl.

el

normally hold the needle clamp in place are
removed, the only support being provided
by the sccond pole picce of the magnet to
which it adheres by magnetic attraction,

SECOND PRIZE

By E. Carnutt
Material Necessary

12 stove bolts 3/10 x 35 of an inch, Aat head.
1 phonograph horn.

4 stove bolts 3/10 x 1% inches, round head,
1 stove bolt %4 x ¥4 of aninch round head,
I carriage bolt 34 x 34 inches,

4 magnets from old magneto,

I Ford spark coil.
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Piston pin 37 x 3 inches.

Part of old disc phonograph record.

Scrap of zine 3'> x 3V, inches.

Auto horn with diaphragm about 414 inches
m diameter,

2 picces of iron 014 X 614 X
thick.

A3 Teet of No. 36 enameled wire.

{ 3/16 inches

Procedure

The main frame consists of two crosses,
No, | and No. 2 in diagram, made from two
OV x 014 x 3/10 inch pieces of sheet iron,
IFour holes are drilled and tapped to receive
the four 1% 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.
Fight holes are drilled to match holes in
the magnets to reccive the 3/16 X 34 of an
inch stove bolts,

No. 2 has 8 holes dritled in it to match
those in the magnets and a 34 of an inch
hole in the center in which is inserted a
3% of an inch bolt 3Y inches long which
passes through the hollow piston pin and
is riveted fast to the same. This forms
the sonth 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
pule to be i the center of the 15/16 inch
hole in No. 1 when assembled, The four
magnets are arranged as in No, 3,

Arrangement
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Second prize winner in our Loud-Talker Con-

test, entered by Mr. Carnutt, who submitted

affidavits as to the excellent talkmg qualities of

his loud-talker, Details of the magnets and mov-

ing coil arrangement are given in diagram at
right,
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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 33 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 }% 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,
Jift the small fiber ring that surrounds the
wire core, put back the vibrator and screw
the points down tight. This coil will he 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 little slos to
receive the points of No, 4. File the inside
of the ring to fit loosely over the piston pin.
After No. 4 and 5 are assembled as in No.
o, wind on 33 feet of No. 30 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 % x % inch
stove bolt and the auto horn and coil are
set on the four 1'4 x 3/16 inch holts and
the coil is slipped over the piston pin
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-
fier, 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 text and accompanying drawing at
the right.

THIRD PRIZE
By H. L. Jones

This lond-talker, built on the style of a
Magnavox, with a single pole and a field
coil taking onc-half ampere at 0 volts, is
very easily built from odd parts and with
very few tools,

The core ofi the field magnet is made
irom a sectior of a Ford rear axle and is
wound with 4 pounds of No. 20 D.C.C. wire.
Fibre ends 3/16 of an inch thick are pro-
vided for the core as shown. A “U"” shaped
har of wrougat iron, with the dimensions
as shown, is used as the supporting medium.
The lower end of the core s fastened there-
to, and a ring, made from a Ford rear hub
is attached to the top by means of two ma-
chine screws.  Two picces are turned up
from hard wond 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 V2
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 iTeet of No. 36 enameled wire and
leads arce brougint out thereirom to be con-
nected to the secondary of the step-down
transformer.  Before assembling  a card-
Loard tube is slipped over the tield wind-
ing for protection.  The entire unit s
mounted upon a picee 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 diaphragm in the manner shown.
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in turn is mounted on a wooden base. -\

single pole, single throw switch is alsv

mounted on the hard rubber. This switch

is contected in series with the field winding.

Ancther panel of hard rubber or other
insulating composition i~ mounted on the
front of one leg oi 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 ailows the
use of the same storage battery that sup-
plics 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
facilitics for obtaining or making them
properly. @i they would only stop for a

Cardbord live

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 paye 912)
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Iin the above photo, 1| indicates the wave

changing switeh, 2 the quenched gam. 3 the

transformers, 4 the condensers and 5 the oscil-
lation transformers.

A very vonwact and powerful spark transmitter

is shown above It is rated’at "> K. W., and

is used for experirsgntal purposes as well as
conmunication with air-craft.

)
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A view of ome cerner of the operating room is shown above.

I indicauter the heys used to control the transmiiter shown in In the left background of the above photo may be seen the

the upper right bLand corner, 2 the compass chart, 3 the keys switchboard connecting with various points along the Atlantic

communicating w:th tae compass stations, and 4 and 5 receiv- coast.  On the right hand side of the picture are the relays
ing sets tuwed to 900 and 600 meters respectively. ard keys used in connection with these lises,

The receiving set situated in the transmitter reom is shown

herewith. The motor-generators are controlled Ly a switch on

the lower {eft hand corner of the table. The wheel controlling

the wave changing switch can be seen at the left hand side of
the photo.

The large (1-wire antenna shown herewith is used for trans.

mission, while the shorter d4.wire one is used for reception

The -vage’’ aerial is used for experimeutal purposes. These
antennae are lorated in the Navy Yard at Breokiyn.
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Operation. of a Naval Radio Station

ANY amateurs listening in on 600
meters and higher, and hearing the
high-pitched note of a spurk 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
arc greatly annoyed at times by the naval
stations when they are listening to broad-
casting on 360 meters wave length. This, of
course, is duc to the broadness of tuning in
their receiving set, and is not due to any
discrepaney 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 seleetive 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 old-
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 broadeasting, the messages transmitted
from NAH and similur stations, were prac-
tically the only ones the radio bug couid 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 sces two operators sitting
at desks with the ““cans’ (receivers) on, and
becommes 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 sitsat a desk with several
telegraph kevs 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 are 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 onut,
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
aperator at NAH has also been listening in for
these compass calls on his own recciver, so
that he will be ready to get the bearings from
the compass stations. Thesc he soon obtains.
‘The operator then repeats this information
back 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. PECRHR

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 FFire Island
is remotely controtled from NAH.

Many ships avail themselves of rthis com-
pass service, as it forms a very accuratc
check on their own observation hearings, It
is very casy to see therefore, that the opera-
tors are at times kept extremely bsy.

At another desk in the operating room, an
operator sits with a pair of receivers on, one
of which is connected to a set tuned to 600

Features in January
s“Radio News’’

Dr. Lee de Forest Speaks.  An_Inter-
siew with the inventor. By H.
Winfield Sccor.

Static Is Greatest Obstacle in Radio.
An interview with Dr. L. W, Aus-
tin, Head of the Naval Radio Re-
search Laboratory. By S. R. Winters.

Mr. Murchison's Radio Party. By
Ellis Parker Butler, author of “Piys
Is Piys.”

Use of High Power Vacuum Tubes.

By Dr. Irving Langmuir.

Radio [lcadscts. By Jesse Marston.

[How Market Reports Are Made.

I

By J. Farrell

The New Schmidt High Frequeney

Alternator. The rival of the vacunm 3
tube. By Dr. K. Wirts.
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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-{requency amplitication. The
tubes used arc Signal Corps type V. T. I's
throughout.  Literally speaking, he listens
with one ear to commercial traffic, and with
the other to naval traffic. His work is to
handle any commercial business hetween
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 e wishes
to transmit. e 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. Al his transmitting is
done with oné of two ordinary telegraph
keys, one of which controls a 5§ K. W. trans-
mitter, and the other, a 13 K.W. transmitter.
His receiving is done over an aerial placed on
the top of the building in which the operating
room 1s located.

In still another part of the operating room
there is a switchboard similar to a regular
telephone hoard.  This board connects with
telegraph lines extending to various points
from Washington, D. C. to Maine. In
connection with this board there are several
relays and keys which are used for trans-
mitfing naval business by land telegraph.
When 2 radio message comes in that is to he
delivered by land line to some point, the line
is selected on the switch board, and the
message sent by regular telegraphy. This &
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an everyday part of the operator's duty and
it is therefore necessary for him to be abie to
read both Morse and Continental.

As hefore 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 iound 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 capacitics.. 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
condensers are in parallel, and various other
predetermined amounts of inductance are
usedd.  This transmitting set has a power of
5 K.W., and is capable of working on 600,
800, 975 and 1832 mcters. The latter is the
workinz wave of this station for general,
commercial and naval traffic.

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

On another pancl is located a ¥ 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
Iocated in another room.

The transmitting antennz are shown in an
accompanying photograph. There is a large
one which is about 250 fcet 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 heing used at the
present time.

There is a complete squad of operators on
duty day and night, and it is casily 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-
tire length of their shift. At such periods,
all the business hetween the ships and
leadquearters is handled by this statiof,
and when the entire fleet is in, the volunie
of traffic can he readily imagined.

During periods of storms at sca, the
compass stations are always over-taxed
by ships desiring to know their bearings
in order to avoid wrecks. At these times,
the operator at Brooklyn Navy Yard who
charts the positions, has his hands full,
as it is up 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 sca, 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,




Radio Wrinkles for Those Who Build Their Own

HO ecver 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 wayv? For just this type
o1 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. e, 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, vou
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 he 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 1A the socket
is suspended by springs from a board
placed in the rear of the pane! 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 eves may

be turned in cach end of the wire, and
fastened to the backboard by means of

By A. P. PECK

wood screws, and to the
means of macline 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. 1In this case. the springs should
consist of five or six turns of No. 1D or
No. 12 brass wire; the convolutions to
be about the size of a lead pencil in
diameter. The same method of fasten-
ing the springs may be used here as in
1A.

socket by

Very little attention is paid by the
average amateur to his grid condenser
and grid leak. Generally he buvs them
ready made. connects them in the circuit,
and lets it go at that. Some times he
obtains good results, but in most cases.
nurch  better results could be secured
by having both of these units variable.

verv simple variable grid condenser
may be made as shown in Fig. 2. Two
strips of cigar box wood are ohtained
about 2 inches wide: one of them to be
2 inches long. and the other about 314
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

1¥4 inches square. Another strip  of
copper 1 inches wide. and about 21

inches long is obtained. and a knoh is

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 !4 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 casily. 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 be used. On the back 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
drilted for the switch arm, and connec-
tions are made to the first switch point
and the arm. This variable grid leak
may bhe 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. 1 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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© 1922 BY
SCIENCE AND INVENTION

TOoP VIEW

HORN REMOVED

All of the junk that the author was heir to was called into requisition in making that “first radio set.”
play in improvising a loud-speaker, a detail view of which is shown in the upper right-hand corner. . [
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.

meow. How did it talk? Well, read =he story.

Even a "Velvet” tobacco tin was bro{xiht into

This loud-speaker is surc a gem. All you need is

It sure is the cat's

LLITTLY over a yecar ago I sent my

first two bits for a hig catalogue

and cncyclopedia of radio,  Several

more advertisers of catalogues in-

duced me to part with real money
before T realized that there were not enough
presses in the United States to supply the
demand for catalogues at 25 cents cach.
After 1 had received the third bulleting and
price list, I was able to explain to my ten-
vear-old the fundamental difference between
a grid leak and a vartometer. True, my
mind was somewhat hazy as to their loca-
tion in a hook-up, but it satisfied him and
caused me to feel very grateful to the dealer
who had inveigled me into investing in his
stock of crisp new price Hists.

It was about this period of my radio up-
tift that T comeeived the idea of making my
own for $25.00 pntting the $75.00 that |
would thereby save out at 8% interest,
compounded  semi-annually. It wasn't my
own idea exactly. In fact, [ had very lim-
ited idcas ahout this subject, Radio, The
title of a bhook sclling for 25¢, “How to
Build Your Own Radio Receiver,” did it.
1 was about to send the “check enclosed,”
when I discovered on the newsdealer’s stand
a magazine entitled, SciExceE AND INVEN-
TioN. Idly turning the pages, to my amaze-
ment, ncarly two whole pages and a column
stuck back among the ads, were devoted
to the construction of “A Very Efficient
Crystal Set.” 1 bought the copy—and there-
by hangs an antenna. | mailed an order

WITH THE “VELVET” LOUD SPEAKER

By MIKE R. FARRODS

at once to the catalog publisher who had
ornamented his price list with <wo huge
towers with lightning playimg between them,
stating 1 was in a hurry for spocls 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
Axp InvenTion, I found myself lingering
until the last person had left the General
Delivery window and departed from the lit-
tle post office, that 1 might be sure the post-
master had not overlooked my package.
Two weeks passed, then one day 1 received
a letter.  Same two towers, lightning and
all.  The notice read, “Your order received.
¢ are out of articles ordered. Will send
as soon as newe shipment is received.”  Re-
member, this was during last spring’s radio
boom when radio goods were scarcer than
hens’ teeth.

A couple of wecks later, having heard
nothing from the two towers, 1 decided to
have the FFord brakes relined, “while you
wait.”  The best mechanic had just clinched
the tast split rivet when I got my first real
tdea.  “Arc thase things copper?” 1 asked.
“Sure,” he replicd. “Why?”  “Give mie twa
dozen of them.” “Twenty cents.” \While
he fintshed his job, 1 went through his clec-
trical junk box, and found some green silk
covered wire, about a pound of it. [ got it
for two bits. 1 drove home and read the
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article over again. 1 collected an assortment
of nuts, bolts and hinding posts trom a
bunch of dry cells, and saved some of the
cement or wax that capped them. Up in
the attic [ located about a dozen old disc
phonograph records, and 1 started “that first
set”

From a 12-inch record, 1 cut a picce 3V5
inches wide and 12 inches long. 1 did this
with a fine toothed saw, sawing straight
across the record. 1 then warmed the strip
mtil it was plastic, and wrapping a layer
of paper arommd a baking powder can [
bent the strip of record romnd this form,
and it through the lap with an old case
knife, heated in the stove antil the blade
was quite hot. | then spread some of the
wax from the battery tops over the joint,
nsing the knife blade to force it into the
joint.  When it was cool, 1 sandpapered the
joint, and stipped it off the can, and with
the hat tang of a three-cornered file, |
punched the holes to anchor the wire for be-
ginning the primary coil. I finished wind-
ing as per directions in the magazine, and
anchored the wire, Then | 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 1 punched heles for the shaft of the
secondary coil, and holes through the center
«f the secondary coil to receive this shaft,
using tae hot file in both cases. The shaft
and knob were taken from a discarded

(Continued on page 926)




Station KDYS, of the Great
Ralls Tribune, Inc., Great Falls,
Mont., broadcas:ts daily except
Thursday, but including Sunday.
Using two 50-watt power tubes
with a radiation of 5.75 amperes
they have been heard 4,700 miles

I
Station KYG. operated by Wil- '
!

|

lard P, Hawley, Jr.. Portland,
Ore., broadcasts three times a
week, on Tuesday, Thursday and
Saturday evenings. With & power
of 100 watts, they radiate five
amperes on C.W., and 3.6
amperes on radiophone

Station KDZR. of the Belling-
ham Publishing Co.. Bellingham
Wash., operates every evening,
7:15 to 8:45, Pacific Time. They
furnish excellent entertainment

to amateurs employing crystal

eceiving sets ‘within a radius of | :

20 miles and have bzen heard
1,800 miles awayp, {13
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HERE are so many hroadcasting
stations which have forwarded in-
formation, that we regret we have

only

space enough to print a very few.

not he published in the next issuc.
would suggest to our readers that the map
locations indicated on this page are for the
special supplement map given free with the

We  niervial broadcasting
We will present our
infarmation on the

brought to our attention.

stations are concerned.
readers with additional
new stations as it is
Address all com-

Those stations which have hec'f courteous  nfa. isque of SCIENCE AND INVENTION. At munications to Editor Radio Broadcast.
enough to submit photographs will  find i o R ] . o ; e
. . o : : . a great expense this list of the stations has  ¢/o ScieNcEé aNp INvVENTION Macazixe,
that the photos will be published in due b actically leted as far as rork City
time. The stations listed on this shect will ~ been practically completed as far as com-  New York City.
ADDITIONAL BROADCASTING STATIONS NOT PREVIOUSLY LISTED
Call Wave Map Call . . Wave  Map
Tetters Name City and State Length Location Letters Name City and State Length Location
;/KFBV Clarence O. Ford.......... Colo. Springs, Colo. 360 - WNAS  Texas Radio Corp. & Aus- ;
KFCF Frank A. Moore.......... Walla Walla, Wash. 360 E-9 tin Statesman ..... ..Austin, Tex....... 360 7-25
KFcH Electric Service Sta.. Inc,.Billings, Mont...... 360 G-18 Y‘V’NAT Lenning Brothers Co...... Philadelphia, Pa... 360 N-47
KFDA Adler's Music Store....... Baker, Ore......... 360 F-9 WOAB Valley Radio ..Grand Forks, N. D. 360 E-27
KFDD St. Michaels Cathedral. ... Boise, Idaho....... 360 H-10 WOAC  Maus Radio Co Lima, Ohio........ 360 N-39
KFEB City of Taft.............. Taft, Cal........... 360 WOAD Friday Battery & Elec. ,
KFEC Meier & Frank Co........ Portland, Ore. ... .. 360 E-b Corp. v Sigourney, lowa... 360 N-31
KIFE Eastern Oregon Radio Co..Pendleton, Ore. ... 360 E-9 WOAG Apollo Theatre (Belvidere X
¥ WGM Atlanta Constitution ..... Atlanta, Ga........ 409 V-39 Amusement Co.) ....... Belvidere, I11..... .. 360 L-34
WMAU  Louisiana State Fair As- WOAV Pennsylvania Nat. Guard..Erie, Pa........... 360 1.-42
soc. (W. E. Antony.)...Shreveport. la..... 360 X-30 WPAA  Anderson & Webster Elec.
WMAV  Alabama Polytechnic Inst. Auburn, Ala....... 360-485 W-38 [ o7 TN Wahoo, Nebr...... 360 N-27
WMAW  Wahpeton Electric Co..... Wahpeton, N. Dak.. 360 G-27 -—WPAB Pennsylvama State ollege.State College, Pa... 360 M-44
WMAX K & K Radio Supply Co..Ann Arbor, Mich... 360 L-39 WPAF Peterson Radio Co........ Council Bluffs, Ia.. 360 N-28
WMAY  Kingshighway Presbyterian WQAA Horace A. Beale, Jr...... Parkesburg, Pa..... 360 N-46
Church .......couuvun.. t. Louis. Mo...... 360 Q-33 WRAR  Jacob C. Thomas......... David City, Nebr... 360 N-26
WMAZ  Mercer University ..Macon, Ga......... 360 w-40 WSAS State of Nebraska. Dept. -
WNAJ  Benson Co. .............. Chicago, IIl........ 360 M-35 of Agriculture .......p..Lincoln, Nebr..... 360-485 N-27
WNAK Manhattan Radio Supply WSAV q . .
.................... Manhattan, Kansas, 360 P-26 Clifford W. Vick Radio AA-29
WNAM ldeal Apparatus Co....... Evansville, Ind..... 360 Q-36 Construction Co. ...... Houston, Tex...... 350 a5
WNAN  Syracuse Radio Telephone WTAW  Agricultural and Mechani-
(% coooaopagaboanooacoa Syracuse, N. Y..... 360 J-45 cal College ...... ...... College Sta., Tex... 360
WNAP \httenbersz College. ....... Springfield, Ohio.. 360 M-41 WWAC Sanger Bros. ..... ...... Waco, Tex......... 360 Y-26
WNAR C. O. Rhodes.............. Butler, Mo......... 360 Q-29 WWAX Wormser Bros. ........... Laredo, Tex....... 360 AD-24
- ELABORATED LIST GIVING TIME AND NATURE OF BROADCAST (Continued from previous issues)
Call Wave Call a Wave
Letter Name City State Length Letter Name City State Length
WGL. ... . Thos. K. J. Howlett............... Philadelphia, Pa.. 360 Weather, vocal and instrumental
Weather, lectures, market and talent, and special features
stock reports, music, baseball daily except Sunday 12. 00 1.00
scores, news bulletins and =spe- P. M., 4.00-5.00 P. M., 5.-00-
cial features Thursdays and Fri- lQIOO P. M. Lon_slix%;nt range 50
days 9.00-11.30 P. M. i miles, maximum 150.
rar):ge 2,000 ?2”;‘1“ Maximum WllAY...'I‘h;leter‘ltinglton Press.............. Huntington, Ind.... 360-485
. S eacles N . o eather, lectures, market reports,
WGR. ..., Federal Teltpl'lone & Telegraph. .... Buffalo, N. Y...... 360-485 ecallendlinctramen o
Weather. fime signals, lectures. sermons, baseball scores. news
market and stock reports, music. bulletins daily 700 P. M. Mon-
baseball scores, news bulletins days, Wednesdays, Fridays. and
and special features daily 1.15, ’ Sundays 8.15 P. M. Consistent
6,30, 8.00-10.00 P. M. Consist- / range 25 miles, maximum 100.
ent range 750 miles. Maximum WHAZ.. .Rensselaer Polytechric Inst......... Troy. N. Y......... 360
1.200. Eastern standard time. Lectures, music, baseball scores.
WGV... .. Interstate Electric Co.............. New Orleans, La.... 360 news bulletins and special fea-
Weather, lectures, market reports, ts‘:,l:.s;d:a ondxlazsocf.lll%%soAP. R{d
music, sermons, baseball scores, Consist yx:t ra' 5 '1000 N il o
news bulletins and special fea- r;laximlxem 3003g d ks
tures daily except Friday and WHN.... Ridgewood Times Ptg. & Pub. Co..Ridgewood, N. Y... 360
b l) Ao bum CAILE Weather. lectures, market reports,
9.00 P, M. Friday 7.00-7.30 s icNve s landli
’ P. M.. Sunday 700-10.00 P. M. 5 pcRinstrumental
V : talent, sermons, news bulletins,
WHAA. . ..State University of lowa........... lowa City, lowa.... 360 morning and evening, physical
Lectures. music, vocal and instru- culture exercises and  special
mental talent, sermons, baseball features daily ~except Sunday
il e e e e 7.30, 8.0, 8.30, and 9.15-11.00
cial features daily except Sun- A. M.. 12.30-12.50 P. M.. 2.15-
days. 8.00-8.30 P. M. Sunday 2.30 P. M., 4.15-4.30 P. M.
10.45-12.00 A. M. Consistent Daily 10.30 P. F. to midnight.
range 150 miles, maximum 750. often later. Sundays 9.15-10.30
. . A. M., 1.00-3.06 P. M., 10.30
WHAC...Cole Bros. Electric Co.............. Waterloo, Iowa.... 360 P. M. to midnight
Lectures, vocal and instrumental WHU.....Wm. B, Duck Co.................. Toledo, Ohio....... 360
talent, sermons baseball scores, Weather, lectures, market reports,
news bulletins and special fea- vocal and instrnmental talent,
tures Mondays, Wednesdays and sermons and special eatures
Fridays 6.15 P. M. and 9.30 daily except Saturdays and Sun-
P. M. Tuesdays, Thursdays. days 9.40 A. M, 12.30 P. M,,
Saturdays and Sundays 6.15 and 1.40 P. M. Tuesdays and
P. M. Consistent range 200 Thursdays 9.00 P. M, Saturdays
miles, maximum 600. Central 9.40 A. M. and 1230 P. M.
Standard time. Consistent range 400 miles,
WHAJ... .Bluefield Daily Telegraph...... ... Blueficld, W. Va.... 360 PRSI Bl (L) GIRES
Lectures, vocal and instrumental WIAC. .. . Galveston Tribune .. .............. Galveston, Tex..... 360
talent, sermons, baseball scores, Weather, lectures, music and spe-
news bulletins Mondays and cial features daily except Sun-
Thursdays 7.45-9.00 P. M. Sat- day 12.30 P. Tuesdays.
urdays 4.00-5.30 P, M. Sundays Thursdays and Saturdays 7.45-
11.00 A. M. and 7.45 P. M. Con- 9.00 P. M. Consistent range 100
sistent range 200 miles, maxi- miles, maximum 1,000.
mum 600. Eastern Standard WIAG. . .. Matthews Electric Supply Co...... Birmingham, Ala... 360
time. Weather, lectures, market reports,
WHAV.. Wilmington Electrical Spee. Co., Inc.Wilmington. Del.. 360 vocal and instrumental talent.
Weather, lectu sie mons sermons, baseball scores, news
eather, lectures, music, sermons, bulletins and special features
baseball scores, news bulletins daily except Sundays 3.30 P. M
and special features Mondays, Tuesdays. Thursdays Sﬂatur(ia:;
Wednesdays and Fridays 6.00- and Sundays 8.00 P. M Co:'x-
8.00 P. M. Conzistent range 50 sistent range 500 m.iles, i
miles, maximum 150. . mum 1,200. Central standard
WHAW.. Pierce Electric Company........... Tampa. Fla. 360 time.
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(To be continued in Ilu next wsic—Save these as Ihv\ will not be repeated.)
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No. 11—HOW TO ACQUIRE A SIMPLE RECEIVING STATION

HERE is no longer an c¢xcuse for
anyone to miss the joys of radio.
1 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. DBetter yet, T
find in the five-and-ten-cent stores and in

control knobs.  The better this boring s
done the better the set will work and the
neater it will be in appearance. The wood
may be finished with a onc-cent shect 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 he

will find 1t all gone after acquiring these
items. A common practice is to compromise
on a J0-amp. switch that costs about a cent
per ampere.  Between the underwriters and
the insured 1 am neutral.  Fires traccable
to antennae are of rare occurrence. On the
other hand they may occur and violation
of wunderwriters’ regulations is legal cause

shops that permit cus- :'nr refusal to pay
tomers to he wildly — s osses. .
extravagant and spend | g M:_R_lAL_ R - From the switch a
as much as a quarter S e T wire goes into  the
n; a time, di;grams el Rl ground, or to a metal
and parts for assem- ——’_—/—;_ﬁ »TUNING COIL pipe that goes into the
bling receiving outfits carth. The lightning,
of various types, » i polite, will follow
N Ik the : SWITCH DETECTOR this wire rather than
z nwt. lt‘]“,“t] lfa;;-r(- e % the one leading into
5'7‘"]?\.1?" S L; the house.  The one
f,(:.(.s ;,?ilbfcnd{:'?-:r‘.“ ] FIXED CONDENSER that enters the house
o s 1 FTARRESTER passes  through  the
r.adm. "I;hey s .thﬁt B il # wall in a poreclain
e ol ) e tube and goces hy the
prices must necessarily .4 OPTIONAL ARR ‘ s by
be ol Of course ESTER GROUND shortest practicable
i:(is‘ 1'(i"al=)c‘y sS4y itui':.lil.l‘- N\ = e route to the receiver.
cfficient. Com'para(i;!c- """"""" T- O-EABI—A;BEQ--— lllillllf(‘ tubc costs a
ly speaking it may be.
\{'hgn i lmgvc the price TO OUTSIDE GROUND OR WATER PIPE ~ The current set np
I buy the best stuff 1 In tne present article Mr. Armstrong Perry tells how one may acquire al small cost, a simple ' the antenna by
Y p

can find and not quar-
rel about the price. It
is cheaper in the long
run. But when 1 have
only a nickel to spend and can get for that
nickel something that 1 want, 1 do not
grow! because the jitney article is less
valuable than one | could buy if I had
a dollar.

The fact is that for some parts the
five-and-ten-cent store pcople get about as
much as other dealers.  Stripping down
a device so that the purchaser pays bve
cents apicce for twenty component parts
instcad of a dollar for the assembled article
is not cutting prices. It is mercly taking
advantage of the psychological fact that
many people will loosen their hold on
twenty nickels, one at a timne, casier than
they will drup a dollar all at onc time.

Anyhow, the five-and-ten-cent store al-
ways makes me feel as though 1 could
own any type of receiver 1 want.  Assum-
ing that you are 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 wcar the phones
in order to hear anything, | 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 succced 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 hox. The plan gives the
dimensions, which may bé five by nine
inches, more or less, for the panel and a
little larger for the base. Tt is well to have
the base a little thicker and to put a cleat
at cach 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 be
bored for bmding posts. switch points and

and efficient radio receiving station, suitable for picking up radiophone concerts or radio-telegraph
messages. As the diagram herewith shows, such a simple receiving sct 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 sct, 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 recciver step by step,
keeping in mind what is going to happen
at cach point when the apparatus is operat-
ing. He may cven want to begin with
the acrial, which is often left till the last.
In this case he will want a dollar’s worth
of antenna wire, usually a scven-strand
No. 14 copper wirc; twa or more porcelain
imsulators costing five or ten cents cach:
as much rope as is necessary to fasten his
insulators to the poles, buildings or trees
that arc to serve as points of support;
screw eyes to fasten the rope to; and a
pulley to permit the antenna to be 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 recciver to the electric light
socket and to usc 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 au 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
cnough 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 be steadier in the
wind.

From the insulator the wire drops to the
lightning switch. Underwriters require a
00-ampere switch and they fecl better if
there is a lightning arrester also. The man
who has ten dollars to spend for a receiver
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the radio waves enters
the recciver at
a binding post that is
nsually 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 nced to be about
an inch and a half long and each one neceds
two washers, one for cach side of the
panel, and three nuts. With a nut outside
the washer on cach 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 hghtning switch to the
receiver.

The next thing in the pathway of the
current is usually a tuning coil. T fre-
quently omit this and listen in with noth-
ing but a detector and a pair of phones.
Radio men cxpatiate on the awful inter-
ference encountered when there is no tuner
to use in_selecting the stations you want
to hear. From ycars of experience in such
crowded radio arcas as New York City
and Washington, T can testify that it is
possible to get along without a tuner and
still cnjoy concerts without undue inter-
ference if you are ncar 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. Tt is the exception rather than the rule
when T am interfered with while listening
to a concert or copying Government code
broadcasts, though T know that scores of
other stations may be working within my
range and that T 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.
Tl]cre are single and double-slide tuning
coils; coils with wires lcading off every
ten turns more or less, and ten single turns
tapped for fine tuning; variocouplers and
variometers. The variometer, a very effi-
cient tuncr. used to he hard to make hut

(Continued on page 923)



In this Department we publish questions and answers which we feel are of interest to the novice and amateur.

TR, e

io

Letters addressed

to this Department cannot be answered free. A charge of 25c 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:
1. Is it possible to do such

. work with
a crystal detector?
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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 rcceiving 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
douht that spark signals could be heard over this
distance, that is, 200 miles.

Q. 2. Kindly give a hook-up for a variable con-
denser, a 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:
Q. 1. Would I increase the efficiency of my set
which is now mounted on two ?anels by mounting
all the instruments on one panel? . .
o 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 gresent form.
If the latter is true, you may secure better results
Yy 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? o N
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, Mass., says: T
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: i

. 1. Can you tell me the cause and its remedy?

. 1. 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 AG
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 rignt 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 shects of lead. Also shield any connections
in your set in the same way, which come anywhere
near the lighting wires. R R

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
p}?rts of the instruments touch the foil or metal
sheets.

CONNECTING AMPLIFIERS TO
DETECTOR

(94) Joe Brimnmer, 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, Ohiu, 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
vario-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 litle. The
amount of wire will depend somewhat upon the size
of your aerial, and other factors, which may best
be determined by experiment.

CHARGE FOR LISTENING IN

(96) Austin Busby, Morrill, Nebr., asks:

Q. 1. Do you think radiophone broadcasting
stations would have any objection to my giving
radio concerts with my receiving set and charging
admission thereto?

A. 1. 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 adinission for listening in to the returns of
the Carpentier-Dempsey fight. R

Q. 2. What would be the cost of a station sensitive
enough for this work? B

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
advisc a type of set similar to that described on page
156 of the June issue of SCIENCE AND INVENTION.
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:

. 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 forin of a small
loop, a bed spring, umbrella, or fire 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 heing picked up by the
inductance ob 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 recewvers to 3,000 ohms_resistance with
the wire from the secondary of a Ford spark coil?
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A. I. 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-
sarv for each receiver. Halve this amount, and
plaze 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-
gndgry with relatively heavy wire, hence our

oubt.

CONDENSER DATA

(39) I. A. Nerver, Lockport, N. .. inquires:

C. 1. How many., and what size, glass plates
mu: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 < 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
Ccyc e currents,

GRID LEAKS

(100) Lloyd Toth, New York City, asks:

. Q. 1. What is a grid leak, and what is its use
in a radio circuit?

A, _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 a
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 variahle, although after it has heen set for a
certain tube it may be left in that position until
another tube is used, whereupon it should be re.
adiy)usted to suit the characteristics of the new
tube.

- 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 found advantageous to connect the grid leak
from the grid to the filament, rather than across
the x:ondcnse::.. In connecting up a set you should
ltert-!:omh positions and ascertain which one works
es

TWO-SLIDE TUNER CIRCUIT
(101) Robert Brandon, Grand Rapids, Mich.,
requests: L.
- 1. A circuit diagram of a two-slide tuner, a
crystal detector, a fixed condenser and a single phone.
A . We give herewith the circuit diagram
requested.
- 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 cver your aerial and ground and solder all con-
nections there also.

& \T
N 7 CRYSTAL DETEGTOR

2 SLIDE
TUNING COIL

4~ 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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Combined Blood Pressure

and Respiration Instrument
(No. 1,433.679 issued to Eugene L.

isk)
A notable addition to the doctor’s
instrument case will be this sphyg-
momanometer and S["I'O"lcl("'.

whereby the same gauge is em-
ployed for measuring bhlood pressure
and respiration. Thus, immediately
following the hlood pressure test,
by merely shutting off one valve and
opening another, a respiration test
may bhe instituted without detaching
the sphygmomanometer circuit and
cuff, by bringing the mouthpicce of
the spirometer into use. U-
shapc(i transparent tube containing
a predetermined quantity of mer-
cury, oil, or other liquid substance,
is designed to he forced under pres-
sure from the bull into the scaled
arm to produce a readable column
for gauging the pressure required
to lift the sanc.

Swimming and Exercising
Device
1,433,142 issued to Louis Al
bert Maurer)

tHere is another swimming device
which can be used indoors and out-
of-doors for cxercising and teaching
swimming. A hbody plate provided
with a chin rest, is so supported
that moving it to cither side, causes
the rudder to swing. In this way
the device can be steered. Two long
levers having mittens at their ex-
tremitics, receive the hands, Thcse

(No.

levers, through suitabhle gearing,
cause the movements of hoth arms
to he coordinated, and actuate the
foot mechanism. which spreads the
legs of the swimmer, draws them
toward his hedy, forces them out-
ward again, and raises them in di-
rect refation to the movements of the
hands,

Illusionary Box
(No. 1,430,642 issued to David Ellis
Hamburger)
This invention is for application
to hoxes 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

s0 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 hox are
viewed, is pasted. In this way the
purchaser obtains a true picture of
the contents of the hox, so that he
thinks he is sceing the real articles.

Lamp Dimmer
(No. 1,426,162 issued to Charles \W.
Eiscle)

Instead of dimming the head
light of an automobile by one of
the usual methods, such as cutting
resistance into the cireuit, the in-
ventor of this systemn 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
tetracted position, whereupon by
mercly closing a switch the lamp is
again projected from its dimming
shickl, In a second embodiment of
the same patent, instead of secur-
ing the hulb to the core of a sole-
noid, it is lield in fixed relation to

is pro-
dim-

a shield
lamp for
ming the rays or drawn bhack again

the rcflector and
jected around the

when bright lights arce desired,
Vacuum Rectifier
(No. 1,434,310 issucd to Johannes

Nienhold)
A vessel filled with a rare gas at
low pressure, stteh as argon, helium,

~

or the like, has an cleetrode in it
of highly positive material, and one
or more of highly negative material,
the materials uscd heing potassium
or an alloy thercof as the cathode
and constantan or copper as the
anode.  The voltage hetween the
clectrodes is adjusted to produce a
discharge of the glow type. Arc
discharge rectifiers have but slight
rectifving effect, whereas, in this
device, surprisingly large currents

may he rectihed, even as much as
one hundred ampere~ are delivered
by one single tube.  ‘The cathode
of the tube is in the shape of a
basin containing the potassium or
other alkali metal

Dumping Mechanism for
Automobile Trucks
(No. 1,433,743 issued to James D.
Renne)

Where large numbers of automo-
hile trucks are not provided with
devices for facilitating their dump-
ing in mills, elevators, and the like,

.

o ae

this invention will prove effective
for unloading gramn. By glancing
at the diagram the reader will note
that a caterpillar tread is mounted
slightly uelow the surface of the
pavement so that the upper surface
of the caterpillar tread will he 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 issucd 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 w1|l
leave a visible trail of sinoke 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 chemieals are
stored, are brought into reaction or
admixture with one anothcr when
teleased, either apart from or in
conjunction with the engine cxhaust
gases.  For example, one material
may he finely divided catbon and

the other material nray be oil, the
latter may he vaporized in the cn-
gine cxhaust passage hefore the car-
bon is mixed with it, the cssential
feature being that when both ma-
terials are released and brought in
contact with cach other, they pro-
duce a visible medium.

Heater for Bottles
1,434,472 issued to Charles
Anseclin)

Here is an clectric heater which
is adapted for attachment to recep-
tacles, such as hottles, hot water
hags, ‘and the like, which may read-
ily be screwed into au clectric light

(No.

socket. The tapereé¢ 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 removahle and s sur-

rounded hy a metallic casing, which
completely encloses the resistance
wire and forms a liquid-proof cover.

Vacuum Pump

(No. 1,434.851 issued 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 tnercury, 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 ahove the boiler.
A sepring 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 hoiler and the chamber above

it_are the same, the piston will lie
within the nezzle.

Electric Motor

1,433,562 issued to IFritz .
Mansbendcl)

The design of a very simple slow-
timning motor for advertising signs,
which will operate on cither battery
current, or on alteruating or direct
current, is given in this patent. The
motor runs very slowly and no
gears are employed. As will be
seen by the diagram, what prac-

(No.

tically constitutes an electric bell,
has a rod added to its armature,
threaded, so that the position of
a2 belt may be shifted. A large
grooved puliey or disc, is mounted
between two bearings, the belt pass-
ing around one half its circumfer-
ence, bheing 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 bhetween the cord and
grooved pulley gives rotary power,
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The “Oracle” is for the sole benefit of all scientitic vxperimenters.
for the benent of all, but ouly matter ot sufficient interest will be publislied.

tions will he answered:

here
Rules under which gnes-

Questions will he answered

1. Ouly :hiree questions can be submitted 10 be answ ered

2. Only one side of sheet to be written ou g
penetlad matter considered,

3. Sketehes, diagrams, ety
cannot be answered by mail free of charge.

3. 1f a quick answer is desived by mail, a nominal charge of 25 cents i~ made for cach guestion,

intricate caleulations a special rate will be charged.  Correspondents will be informed as to the

SNEEZE POWDER AND LAUGHING GAS

(1371) New *Orleans,
requests:
1. A formula for the preparation ot o pood
strong sneeze powder.

Robert  Guliano, fa.,

o o e give herewith u formnba as requested.
Sage...... P I ez an .
Wild Giner.,...... o Lozoas.
White Hellebore 60 grains
Powdered Ornis Root .. ... 1 vz. av

Powdered Soap Buark 1 oz, av.
Bayberry Bark .. L lozoav,

Q. 2. Please give also directions for the prepara-
tion of laughing gas.

A Laughing gas or mtrous oxide may be pre-
pared by heuting ammonium nitrate in a retort.
The gas given off is nitrous oxide in a form to use us
laughing gas.

RECTIGON QUERY

(1372) Dr. Jorge R, San Pedro, of Cuba, asks:

Q. 1. How shall 1 change a Rectigon rectifier,
designed to operate on 110 volts, su that it may be
used on 80 volts A. . 50 cycles?

A. I We doubt that any changes must be muade
on your Rectigon circuit, i order to nse the same
on 80 volts, and 50 cyddes. The secomndary voltage
or charging voltage 15 lowered hoawever.

STETHOSCOPE CONSTRUCTION
(1373)  Geo. Walthers, Toledo, Oliv, requests:
Q. 1. Will you pleuse give me data for building
a stethoscope such as thut used by phyvsiaans?

A. 1. A stethoscope such as 15 used by the
physictans varies greatly in size. v instance, there
15 an anfant stethoscope, the ontice of which s about
as lurge as a five-cent prece.  This opemng tapers
toward the distal end where 1t commuunicates with
two upenings,

To these opemngs rubber tubes are attuched
termmatimg at the usual ear attachments,  Other
stethoscopes are much lurger, some with the tluring
end. the size ot a quarter dollur, and the dwphrani-
tous stethuscope with end the size of @ half dollar <n
larger. It really does not make much ditference as
to what size stethoscope vou build; thev all work,

The main thingg about the stethoscope s to have
it so arranged that 1t will cover a certam area when
placed i contact with the skin, The skin will act
as a Jlaphragm, and the column of air between the
person’s body and the car of the physician s perfectly
enclosed.  We anve herewith an allustration showang:
a cross-section of i stethoscope,

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

1371) Chas Leichner, Paonia, Colo., wants to
know:

Q. 1. What is the wave-length of heut waves!

A. 1. The wave-length of heat wuves varies from
0.810 to 314 microns; a micron being one-mullionth
of a meter,

Q. 2. lf 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 currents
which have been heated. and are therefure rising.

BLACKENING BRASS

(1373) G. A. Mitchell, Los Angeles, Calif., asks:

Q. 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
Lrass so that it will act quickly, require very little
attention, and will not come off very easily, is to dip
it in bluck lacgner. If you desire a chemical change,
you must either give'it plenty of time or apply heat.

FIRE AND ACID PROOF PAINT

(1376) Donald A, Moure, Alszead, N, H.,
requests:

. 1. Kindly tell me of a paint which will make
the tables und walls in my chemical laboratory fire-
proof und acid-proof.

It will be

In “Practical
Electrics’® for
_ January

Ilectric dre Su/(’n‘fl‘”!l.

Iidisonia.

Titanic Poteer Circdt.

{dectric Steam Generator,

nglish Electric Heaters.

fileeteic Hardening and - Tempering
Process. By Mawrice 15 Pelyrims,
Belgian  Correspondent, Practical
lilectrivs,

Oscillating Electric Fan.

Coal Scale Indicator,

Swall Hxdroclectric Plunt,

By /. L. Cavananyl.
Measuring Distance by Automobile. :

her difficult to ge* « paint which

e e

will be hoth fire and acid-proof, hut if you will coat
vour laboratory tables and walls with several coats
of water gluss, which may be procured upon the
open market under the trade name of sodium
silicate or “Keepex™, you will tind that you have
obtained u very efficient and satisfactory surface.
Zinc uxulde and ammonium chloride shou'd be added to
subsequent coatings after the second which is mixed
with the sodum silicate.

VACUUM

(13770 §. N Murphy, Ontario, Canuda, wants to
know:

. 1. Whut constitutes a vacnum and are there
different degrees of vacuum?

. 1. A vacuum means the absence of air or gas
from an unfilled space. A perfect vacuum cannot he
obtained, however, and as near perfect as we have
been able to oliiam is .0003 millimeters of mercury.
There are, of course, different kinds of vacuums,
‘I'hus meandescent bulh is not evacuated very
highly: u Geissler tube still less, whereas there
very goud vacuum in an audion detector. You sce,
therefore, that while there are vuriows 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 unly the earth and other heavenly bodies.
In view of the fact, however, that a gas expands
indefimtely; 8t 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 spaces.
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must be on separate shects,

matter must be typewritten or else written in ink, no

Questions addressed 1o the depurtment

11 the questions entail considerable research work or
fee hefore such questions are answered,

AUTO-TRANSFORMER DATA
(1:78) M. K. Oliphant, Crestline, Ohiov, requests:
Q. 1. Wiil you please give me the necessary data
for constrncting a step-down auto-transformer to
reduce 100 volts, 25 cycle A.C. to 6 and 50 volts?

J o
27 TURNS

- -=m50 V. === = s
476 TURNS OF NI

26 TURNS DCC WIRE >
oV. |
= ]
!
]
!

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. 1. Wind an iron core 15 inches lung by 1inch
m diwmeter, with 476 turns of No. 15 double votton
coversd wire i layers,  Thisiron core s compused of
a bundle of 1ron wires. At the end of 26 turns a tap
Is taken off, and at the end of 238 turns, anuther tap
s+ tuken off, as indicuted in the accompanying
illustration. These taps will give the required
voltages of 6 aml 50 respectively.

STEP-DOWN TRANSFORMER

(1279) S, €. O'Deldl, Cincinnati, Ohio, asks:

Q. 1. How can I construct a 100-watt step-down
transtormer to reduce 110 volts, 60 cycle, to 18 volts,
7 amperes? .

A. 1. What you desire to do is impossible, inas-
much as 18 volts at 7 amperes 15 126 watts, The
efficiency of a clused cored transformer is only abuut
uir, and therefore onlv about Yt wuatts can he
Jdrawn from a 100-watt input trunsformer.

WHAT IS A HORSE-POWER?

(1320) Orma 1.. Gibbs, Kansas City, Mo., says:

I have made several discovenies about mechanics
which 1 do not find in any book on physics.  One s
that there is practically no limit of speed at which one
horse-power can be generated. The general 1dea of
power is that if you increase the speed you lose power,
and i: you increase the power you luse speed. You
will have to admit that a horse-power is a hurse-power,
regardless of how lung it tukes to generate it. [Ifaone
hurse-power motor generates one horse-power in one
amnute, arnid a ten horse-power motor generates ten
horse-power in one nunute, then any one of these
ten horse-power is generaterl ten times as quickly as
wne horse-power by aitself.  He asks:

. 1. Is my reasomng correct, and if not, can you
put e night?

A. 1. A horsepower is the amount of energy
requited to raise a weight of 33,000 pounds to a height
of one foot in one minute.  All these factors must be
tuken into consideration. Thus u one horse-power
motor i operating at full efficiency and disregarding
frictn n, will raise a weight of 33,000 pounds one font
in one nunute, and a ten horse-power motor will Lift
the same weight ten times the height in one minute, ur
1ift ten times that weight one foot in one minute, or
hift the same weight to the sume height in one-tenth
of a minute,

But remember that in doing this you are using the
full }orse-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 !ge one-horse-
power motor operating for one minute. Fuctors
such us starting, resistance, friction, etc., have been
disregarded in this discussion. The ‘‘power” of
_youroguestion 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:
. 1. Does the top of a wheel travel faster than
the bottom? Please explain,

A. 1. We do not see any reason why the topof 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 attemgt 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: . R

Q. 1. Isthere any substance, either liquid or solid,
which when acted upon by an electric current will
tura 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. i

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
Ly 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. 1. Can photographic paper be sensitized on
both sides and two pictures be printed thereon from
the same negative?

A. 1, 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:

. 1, What substance of any nature with a body
can be rolled into plates, which plates, when placed
in contact with suﬁ?cient dry heat or immersed in hot
water of say 150 degrees F, or in other words, just
hot enough to be handled with the bare hands, will
become L)hable 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. Tt 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
1 filter it, there still remains a certain amount of
sediment. He asks:

. 1. Could you suggest some way by which 1
could clarify this' liquid?

A. 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 smalt
doses.  We believe this will give you a clear solution.

Science and Invention for January, 1923

FUSE WIRE

(1385) Thomas O'Malley, New York City, wants
to know:

Q. 1. Whether the fuse wire in an ordinary fuse
depends for its action upon its thickness or its length?

A. 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 the
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 irrigatinn
will not work because of the rapid evaporation of
water from the trenches. Water 1s very scarce hece,
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. 1le asks: X

. 1. Can you suggest any other method which
might work under these conditions?

0 Run a system of pipes underground, ard,
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 case.
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 poraus
distribution pipes is used.

s

IMPORTANT
TO NEWSSTAND READERS

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
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every month, you are interested in
receiving your copy every month, do not
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ing to do so.
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Paper Matches

(1387) Ernest J. Delo Curesto, New York City,
'., sends a sample of an ordinary paper match,

N.
and asks:

O 1. Can you tell me the composition of the
paper of these matches?

A. 1. Daper matches are made by merely-im-
pregnating several layers of paper with parafin 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:

. 1. Can you suggest a good chemical com-
bhination 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

as 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:

. 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-waft
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, and
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 Alcolsl

(1390) Forrest W. Crannell, Langford, S. D.,
requests:

. 1. How are denatured and medicated al.
cohol made, and what is the difference between
the two,

A. 1. Denatured alcohol is made by addii

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 is
often used. Wood alcohol is injurious to the
skin to a certain extent, and th_refore this mix-
ture cannot be safely used eitler externally or
internally on the person. The extent to which
wood alcohol is injurious to the skin is governed
by the characteristics of the particular person to
whom it is applied, some peorle 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 aleohol,
making what is known as medicated alcohol.

Hydrogen Peroxide

k(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 quant'ity of
barium binoxide in dilute sulphuric acid,
result will be H:02—a very unstable product.

Q. 2. Compare the force of explosions of H203
in liquid form and H: and O: in gasenus form.

A. 2. The liquid, H20: will not explode but
will gradually decompose.

. 3. How strong a current is necessary for
the electrolysis of water, and need anything be
added to pure H:0 before it can be separated
into its component parts by electricity.

A. 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. Birchall, Vancouver, B. (.,
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.

Canada,

Formica

(1393) Noal W. 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—

HOUSANDS upon thou-
sands of women to-day
marry  with  the bloom
ol vouth upon  their
checks, .\ few years of
married  life  rub  the
bloom off.  Children
come, too many.  And
mstead of the energetie, healthy girl
we have a tired and bedragged voung-
old woman,  Why do women allow
marriage, the holy thing, to work this
wicked transformation”

MARGARET SANGER, the ac-
knowledged world leader of the Birth
Control movement and  President o
the Amenican Birth Control league,
has the answer for this most momen-
tous problem of womankind,  I<very
married woman knows only oo well
the tragedies resulting fron ignorance
of birth control.

Why should a woman

at twentyﬁ e—~what?

advocate,

Is the Husband or Wife to Blame?

fs the hushand or wife to blame Tor the
tragedy of too many children?

Margaret Sanger, the great hirth control
cones
every married man and woman.

with a message vital to

through every court to cstabhish as
woman's inalienable right to know.

“In Woman and the New Race”
she shows how woman can and will
rise above the forces thar, i 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 seli-
improvement — that finally - shut her
out from the thing she cherishes most:
her hushand’s love.

In Dlazing this revolutionary trail
to the new freedom of women, this
daring and heroie author points out
that  wornenr who cannot atford to
have more than one or two children,
should not do so.  Ht is a crime to
hersell, @ crime to her children, a
crime to society,  And now dor the
first time Mrs. Sanger shows the way

sacrifice her love-lite —-
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 for them nor the
physical strength  prop-
erly to care for them?
Inher 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

out. And she brings to
the women of the world
Partial List of the greatest n.essage it
Contents has been their good Tor-
"Woman's Error and Her | e to receive.
Debt.

Two Classes of Women.

Cries of Despair.

*When Should a Woman
Avoid Having Children?

Birth Control—A Parent's

“Woman and the New
Race” is a hook that will
be read wherever wom-

scobroblem or Womams. .| ankind struggles  with
'Al':béel'eoV:nD‘ieV‘eiraMbel::S Cer- tll-e (‘Ver-l)roSCl].l (lilﬂg(‘f

tain? of too many children. It
"Contraceptives or Abor- | iy g startling . mighty re-
Women and the New velation of a new truth, a
Le;",:{:.’,':,’; Woman's work that will open the
WheTHSy Birth Control | €YES of tired, worn wom-

Clinics in America? ankind. It can with truth
Frogress We Have Made, | und honesty be called
s worth many times the price of | woman’s salvation.

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
$2.00 a copy.

Send No Money

The book is bound in handsome,
durable gray cloth, has artistic black
lettering and is printed irom large
tvpe on good paper. It contains 280
pages of priceless information. To
have it come to you, merely fitl in and
mail the coupon helow. 1t is sent to
vou in a plain  wrapper.  When
“Woman and the New Race™ is deliv-
ered to you by the postman, pay him
$2.00 plus postage—hbut send no money
with the coupon.  There will be an
unprecedented demand Tor this edition,
which will soon be exhausted. so you
are arged 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.

Gen‘lemen: Please send me. in plain wrapper,
Margaret Sanger’s book, ‘“Woman and the New
Race.' I am enclosing no money, but will give
the pastman who delivers the hook to me, $2.00

plus pustage.
Name c.oveveveneeeonnn ©000000000000000000
Address ... i e et e

City .. o
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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 1 had to give up school to go to work 1
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 1 must
not only do my work well, but prepare for some-
thing better. So I wrote to Scranton and found
1 could get exactly the course 1 needed to learn
our business. 1 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 particular
jobs—und asking my advice. Next thing 1 knew 1 was made
asslstant foreman of a new department. 1 kept right on
studying bhecause I could see results. Then there wus a
change and 1 was promoted to foreman-—at good money, too.

“And now the first big goai 18 reached—I am superin-
tendent, with an incume that means Independence aned all
those things that make life worth iiving.

“*\Wright Is still at the same job, an example of the trag-
edy of lack of trainlng. What a truth he spoke when he
sald today, ‘You've gone ‘way past me, Jim,~-and you de-
serve to. lleads win-—every time!' "’

The International Correspondence Schools have helped
more than two mllllon men and women to know the joy of
getting ahead In business and In life.

You, tuww, can have the posltion you want in the work of
your cholce, with an {ncome that will make possible money
in the bank, a home of your own, the comforts and lusurics
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 Ity
Then mark and mail this coupon,

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6182-C, Scranton, Penna.
Without cost or obligation on my part, please tell me
how I can quality for the position or in the subjfect hefore
which 1 have marked un X:

BUSBINESS TRAINING DEPARTMENT

JBusiness Management [ Salesmanship
Clindustrial Management 8.—\dvenlsln¢
Personnel Organization Ietter Letters
Traffic Management [JForeign Trade
Business Law Stenography and Typing
Banking and Banking Law Business English

Accountancy (Including C.P.A.) [JClvil Service

Nicholson Cost Accounting Rallway Mafl Clerk
Bookkeeping Commen School Subjects
Private Secretary High School Subjects
Business Spanish [ French Llustrating

TECHNICAL AND INOUSTRIAL OEPARTMENT

[ Electrical Englneering [J Architect

[_]Electric Lighting O Blue Print Reading
LIMechanical 1 [ Contracter and Builder
[_]Mech cal Draftsman [Architectural Draftsinan
[_IMachine Shop Practice [JConcrete Builder
[“IRailroad Positions [} Structural Engineer
[]Gas Engine Operating [|Cnemistry (] Pharmacy
[[JCiril Engineer [ Automobile Work
[JSurveying and Mapping []Alrplane Engines

"I Metallurgy JAgrieulture and poultry
_ISteam Engloeering [3 Radie [ Mathematics

Oecupation.............cceeiviiiii e )
Perrons residing in Canada should send this coupon to thi

chools Canadian, te
Montreal, Canada.

EARN MONEY

Inter Limited

AT HOME

YOUun make $15 to $60 weekly in your spare

time writing show cards. No canvassing or
soliciting. We instruct you by our new simple
Directograph system, pay you cash each week
and guarantee you steady work. Write for full
particulars and free booklet.

WEST-ANGUS SHOW CARD SERVICE

67 Colborne Building oronto, Can,

Have you a hankering for some resl to
bacco? Have you ever wished that you
might Gind more epjoyment from that old
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TalKing Newspaper
By CLYDE FITCH
(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 hox, making a compact
unit that will deliver ahout 275 volts D. C.
direct from the 110-volt alternating currem
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 linc 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 §
watt-power tube may be used if desired, and
the filament may be lit with alternating cur-
rent without objectionable hum. Care should
be 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-
tificr tubes boil over. The filament circuit
of the amplifier tube should he 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 from 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-secaled,
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

vacuun action on the suction stroke it draws
the water up one further step from 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 therc 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 Wandle, is working on
a fall of seven and one-half feet and raising
water twenty feet above the tail-race, Abour
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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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.
of doing things they soon know about it and put the new method to use. Today every

better wa

If there is a newer and

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 Managcment 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 centrol.

Theory and Practice of Accounting

Its 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.

. L]
Financial Management
Qutline 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 Relazions 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 this 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 Irc., 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 American Technical Society, Dept. B-257, Drexel Ave, and 58th St., Chicago
You may send for my 7-day free inspection the BUSINESS MANAGEMENT
LIBRARY. After a careful examination, if 1 decide to keep this 8-volume work, 1
will send you $2.80 and $3.00 8 month until $29.80 in all is paid. But if I do not wich
to keep it, the understanding is that 1 may return it at your expense which will erd
the matter. (NOTE: U. 8, Territories and Colonies §26.80, cash with order. All other

' countries §29.60, duty paid, cash with arder.)
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Tut your shoulder to the wheel. Stop saying yuu
have uo chance, that luck is against vou. Yuoua
have your spare evening hours, seven o'clock to ten,
whicll you can use in acquiring technical or husi
ness knowledge,  You have to possess this knowt
edge nowadays before employers  will pive you
more responsibility,  Fxperience is a fine teacher,
but you should mahke use of the cxpericnrce of other
men, and that kind of experience has been laid
down plainly in  the  practical  correspondence
courses of the United Y. M. C. .\, Schools,

Mare than 30,000 ambitious young men have
enrolled for our unique form of instruction by mail,
The United Y correspondence teaching  service
rgives the most for the least mone It gives you
man-to-man counsel and expert assistance on all of
your problems,

Let ug help you (o get oul of the rat und «an the high
road to the place In the world that s rightfully yours—
If you work for It.  Mark and mmil the coupon helow for
a copy of oor new entalog amd frlediv counsel on bhow 3o
can reallze your ambition,

Some of our 300 Correspondence Courses
Business Courses
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dvertising Complete Letter-Writing
8Ban i"f, e M ment
etter Lettera
P
Arl
Admni Show Card Writing
Englisn Stenography
Finanve Traffic Management

Technlcat

Agricultural Courses
Applied Psychology

anet Other Courses
Insurance ¢Cunrses
Muthematicul Courses
Mechumeal Enginceriu:
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ng Courses Plumbing

s *oultey Hustanduy

Radio Engineering

Radic Telegraphy

St am Engineering Cootre s
Structural Dratting
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‘actory Munagement
‘ureign Lunkuages

Surveying
\ﬂxhvll{l Engineering Use of the Slide Rule
High School Courses Vocational Guidance
NMustrating Are yom @R ¢x-fer1iCe Maa’

ez / Correspondence

Instruction

V 347 Madison Avenue
Dept, 64.). NewYork City

Without obligating e,

tdvase whlse 1egarding the course in

1 lease write plalnly.

o e

YE The world owes you a decent

living, but it's up to yvou to
collect it.  The question is, are you guali-
fied to collect all you should have? NO,
we can't make you a million over night.
but if you are carning 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 net obligated in any way.
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Future Wars and the Long Range Gun

By NOEL DEISCH
(Continited from paye 844)

The outstanding problems to be met
in designing a supercannon result from
the huge length that it must have to give
the necessary velocity to a prejectile
fired from it, and consequently the very
considerable difficulties 1 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
abont 835 ft. long, and the high velocity at-

up in ihe 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

Fig. 2. Atleft: 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 2§,-
000 feet per second and
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,

[ TR TR D TR PR T

tained  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 inereased.  The length of the can-
non does not inerease in the same ratio
as the velocity of the projeciile it fires.
but much faster than this velocity., Bt
let ws assume that the cannon we have
in mind woulkd he as much as S0 feet
]nllg.

It will not take any great exercise of_
the imagination to sce  that a gun ol
such length built to the usual propor-
tions would be quite out of the ues-

tion. 1t would be extremety difficult in-
deed to build up o structure of steel
tubes  fitted concentrically  around  cach

other after the method commonly used
in - making  big cannons. Moreover,
cven i such a gun were made, it would
imevitably droop considbrably, and “whip”
when fired, in a2 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 turrents of our  battle-
ships. but must hit on sfomething more
in Hne with everyday mechanical prac-
tice.  When this is done, we will have
« machine whose appearance is quite as
nnmilitary 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 bhut 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 under its own weight.
Then again the longitudinal stresses set

cuough 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.
\We may imagime this tube cast in one
picce 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 he done by the same means that
engineers have developed to support any
other  heavy  wobject,  that is, nothing
more mysterious than a good stitf steel
truss. The forces acting on  the base
plug would be conducted from it directly
to the trunmions by longitudinal  steel
tension rods, thus entirely relieving the
tube of all stress except that which it
wits its awn husiness 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
uf the types of gun that we have been
using in warfare throw their prejectiles
through a gas called the atmosphere,
and the atmosphere s fa very' solid
body when things move through it fast
cnough. [t acts on the flight of the pro-
jectile in so many ways that it would
he tedious even to set them down, but
the net result is that the projectile falls
upon the ecarth 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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YouGet FREE $500.00

ORTH o/ APPARATU/

ITH,THIJ COURJE

OU learn at home with tools and outfits we send 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 absorh the knowledge and experience that will qualify you for a hig salary in a shorter
time than you can through any other Home Study course—and vou get the best training obtainable
anywhere when you join our great Home Student holy.

This ¢ Beard No. 1 of the Series of Elee-
trical home-laboratory equipment, tire free use el
whi:h is given evary student. (Size 24 by 24
inches.)

Our Diploma wilt start you in a big paving position,

Learn Electricity at Home
in Your Spare Time

Board No. 3 ct this wonderful new plan of
studying slectricity at home.
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Board No. 7 cf this wonderful new plan of
studying «lectiricitr at home.

VERY year hundreds of young men from

all over the world come to the residence

school of the School of Engineering of
Alilwaukee to learn clectricity in all its phases
Yet we know that there are thou-

instrumen: boards—equipped with actual, prac-
tical clectrical apparatus are f{urnished abso-
lutely free to each student while studyving.
These laloratories are not toys—but include

the same instruments and devices

sands of ambitious men every-
where who aspire to big jobs in
the great field of clectricity, bur
who cannot conveniently leave
their present work to attend a
residence school. It is to train

Just

Going to
School

which the electrical man meets
with in every-day work.

You Can Fill One of
These Big Pay Jobs

Like

these men that this extension
division has been formed.

We knew from our long experience that the
ordinary plan of tcaching electricity hy home-
study methods would not measure up to the
high standards set by the School of Engincer-
ing of Milwaukee, so we originated our home
experimental laboratory outhit and

America’s Greatest
Electrical School is Now
Brought to Your Home!

By our carefully periected plan you can now
securc 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-
<alaried, electrical expert!

Ten of these wonderful cleverly constructed

The field of opportunity for the
well-tratned electrical man is practically nnlime-
ited. Billions of dollars are invested in this great
industry. Thousands of men are employed in it
—bunt 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
@ 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 now taking residence courses.

EXTENSION DIVISION

SCHGDLOF ENGINEERING

of Milwaukee
Dept. FF1, 415 Marshall Street, Milwaukee, Wisconsin

Extension Division,

School of Engineering of Milwaukee,

Dept. FF1, 415 Marshall Street, Milwaukee, Wis.
Please =end me free and without any obligation on
my part full details of vour special new home-
study eourse in ’ractical Electricity.
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An Easy Way to Learn

PHARMACY

AT HOME

Graduate pharmacists are always in

demand. The work is interesting and
pleasant and salaries are good. DMany
young men open drug stores of their own
and become independent.

There's an casy 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 necessury for
you to have.in order that you may puss
your State Board Examination,

Just mark and mail the voupon printed
below to the International Correspon-
dence Schools, Box 6183-¢. Sceranton, ra.
and full particulars about the Pharmacy
Course or any other work ot your choice
will come speeding 1o you by return mail,

—————— TEAR OUT HERE — — — — —

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6183-C, Scranton, Peana,

Without cost or obllgatlon ol my pard, phease gend me
full particulars about the subjret befure which 1 have
marked un X i the st below —

TECHNICAL AND INDUSTRIAL DEPARTMENT
PHARMACY I Civil Engineer
Chemistry L Surveying and Mapping
Automobile Work JMine Foreman or Engineer
Agriculture and Poultry [ j Steaf Enginecring
CiMathematics Jtias Engine Operating
CiElectrical Englneering  [JAlrplane Engines [ Rudin
Eleetrician L] Architect
Mechanleal Englneer LIContractor and Bullder
O)Mechanteal Deaftsumin (JArehiteeturad Draftsman
Mauchine Xhup Practice 1Concrete Bullder
Rallroad Positions LIStructural Englneer
BUSINESS TRAINING DEPARTMENT
()Salesmunship [11usiness Management
[JAdvertising L jlndustrial Management
(] Better Letters JPersonnel Organizatlon
[JForeign Trade LT riettic Management
Stenography and TypinglLlBusiness Law
[JBusiness English [JBanking nod Banking bLaw
[JCivil Serviee ¢ laccountaney dacluding C.0°.4.)
L1 1tailway Mall Clerk [ NlIeholson Cost Accounting
D)coumon School Sulijectst] Bookkeeblng
11igh School Subjects Private Necretary
fllustrating Business Spanish

[SRATITRN

Name . .

Street Address ... ...

(11— C . State ...

OccuUPAtION . et s e e e e

Persons residing in (‘anada should gend this conpon to the
International Correspondence Schools Canadiun, Limited,
Montreal, Canadu,

—The Gilbert Year Book ™
for 1923 is a Humdinger

OU will be delighted with it, Won

derful article on radio, list of world's
champions in all brauches of sport, fas-
cinating tricks with cards. Twenty-five
wonderful experiments in chewistry, how
to broad jump with photographs of the
champion of the world in action. Won.
derful stary of great engincering
achicvements and a complete catalog of
Gilhert Toys, Boys, you must not miss
this hook. It is the greatest 10c worth
you cver saw.

The A, C. GILBERT CO.
454 Blatchley Ave. c
—

mNew Haven, - Conn.

Science and 1nvention for January, 1923

Future War and the Long Range Gun

(Contimaed from page 894)

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 caleulation
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
rowder  charge  adjusted  to give the
proper pressure to a degree of accuracy
that would permit a shell to be dropped
within the vast environs of a modern
city from a point located a quarter of
the way around our globe.

Of course, some nice problems of hal-
listics would be left over to divert ar-
tillerists during their leisure hours. A
concrete example will make this plain.
1t can be shown that it would take a
projectile fired at the most economiical
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
irom the point aimed at. The differ-
ence could be compensated for very
casily 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
carth than at one of the poles, which
it certainly would be. the ecarth’s ro-
tation would hateh out some delightful
problems in spherical trigonometry. It
may he noted that the path foltowed by
the projectile would be such a curve, as
is shiown in one of the accompanying
drawings.  This wonld mean that if it
were attempted  to shoot at some  belli-
werent lociated exactly on the opposite
qde of the globe, the shells would enter
the atmusphere there at a grazing avgle,

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 down. Nearer points
would prove even better targets.

But what nation would, in this en-
lightened age. permit itself to hombard
a helpless city? Well, just that has
been done, by a people who will be glad
to prove on demand that they are the
maost “kultured” people who have up
to date 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
difficutt 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 in a position to do some quiet but
offective 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 s regards the safety of the
siege pieces, and continue to fire at a
rate limited only by the capacity of our
factorics to manufacture ammunition to
feed them, would likely occasion a little
pensive reflection on the part of Em-
perors and diplomats before they set
dgnature  to the  document  that  woubld
forthwith bring war to their very house-
tops,

Burning Water

(Continued  from page 835)

match to it. In ahout 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 spraved, 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 Dbeen 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 (uite 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

68300, and  we know  that  after  steam
mixed with hydrocarbons has been heated
to a sutheient degree water gas will be
produced, a true gas, a mixture of carhon
monoxide and hydrogen.  Of course at this
temperature, it is impossible to separate
the gas, and it is even quite difficult to do
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
no smoke or soot in the flames what-
ever, no carhon deposit can be found
on anv part of the furnace after the
same has heen 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. bheing 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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At

Experimental
Electro-Chemistry

By RAYMOND B. WAILES
(Continued  from page 871)
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with water acidulated with sulphuric acid.
Ihe battery and the ammeter which is to be
checked for accuracy, or the home-made
anuneter which is to he 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 hottom s adjusted
so that the water in tube B s at the zero
mark (top). The spring clamp is then re-
leased, i.e.. closed. When the fevels of the
water in tnbes 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 oi  the instrument, and
the serew clamp must be open.

Turn on the current from the battery, with
watch in hand, when the minute hand passes
a known sccond mark.  Note the ammeter
reading and recard same,  Allow the water
to be split up into its constituents for a
length of time which is determined by the
capacity of the hurettes,

Turn off the current and nate the exact
tnumber of seconds the current has heen on
by reference to the watch,  Hold the tube A
level with tube B and lower it until the
levels in hoth tubes are 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
=

number of sec X .173
Here, I is the strength in amperes. ce the
number of cubic centimeters of gas evolved
(the reading of burette B). If the ammeter
is correct, its reading will correspond cxact-
ly with the figure found in the above formula,
when solved.

The hydrogen and oxvgen gas generated
mix and pass up the tuhe T, into the hurette
B. displace the water in same, which is
backed up in hurette A, When the tubes are
levelled. the pressure excerted by the column
of water in A is corrected to normal condi-
tions. This feature has not heen incorpo-
rated in many farms of gas voltameters.

It has heen ohserved that one ampere of
current flowing for ane second will liberate
173¢c of oxy-hydrogen gas, thus the formula
is readily derived.

WEIGHT-VOLTAMETER

Instead of fiberating gas and measnring
the volume, the carrent can he made to de
posit metal, which metal is to he weighed.

The weight-voltameter, which operates on
this principle, consists af two brightly pel-
ished copper plates which are weighed on a
sensitive balance and afterward placed in a
solution of copper sulphate and  connected
with several cefls. 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 weighad.  The negative plate
witl be found to have increased in weight,
while the positive plate will have lost.  The
weights  exactly counterhbalance 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-
far, or plated out upon the negative plate.
thus causing it to gain in weight. As a hal-
ance of high sensitivity is required, this
method is little used in non-professional in-
strument checkings.
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WORLD'S
LARGEST MANUFACTURERS
OF HIGH GRADE BAND AND

ORCHESTRA INSTRUMENTS

FREDDIE

BigMoneyforyou S

in the Orchestra ., ...

Learn to play the Saxo- Jeorchens
phone, Trumpet, Trom-  Los Angeles,

pictured above,
are among the
many popular
artists who use’

bone or Sousaphone —

there's great demand for
these instruments in today’s

popular orchestras. You can ‘é’;‘::"d""y
double your income, playing  iiruments. '

whole or part time.

Conn instruments are easiest of all to learn.

Improvements found on noothermake. 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, L.,
156 Conn Building Elkhatt, Indiana

Please send your Free Book and detailsof Free Trial
Easy Payment plan (mention instrument).
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Ciry
State. County.

Instrument 7

C. G. CONN, LTD., 156 Conn Bldg.,Elkbart, Indiana T

YOU CAN PLAY THE HAWAIUAN GUITAR

JUST LIKE THE HAWAIIANS!

Because Qur Native Hawaiian Instructors Will Help You

Our method of teaching is so sim-
ple. plain and easy that you begin
on a plece with your first lesson
In half an hour you can play it!
We have reduced the necessary
motlons you learn to only four—
and you acuire these in a few
minutes. Then it is only a matter
of practice to acquire the
weird, faseinating tremo-
los, staccatos, slurs and
other effects that make this
instrument so  delightful.
The Hawallan Guitar plays
any kind of musie, both the
melody and the accompani-
ment.

FREE, Our complete course

of 52 lessons in- Wiu -

cludes FREE a beautiful Hawaiian Guitar, all the
necossary picks and steel bar and 52 pieces of music.

Spectal arrangement for lessons if you
have your own Guitar. Your favorite instru-
ment given away FREE with first lesson. SPECIAL
COURSES UNDER FAMDUS TEACHERS. Learn
to play VIOLIN, TENOR BANJO or UKULELE.
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First Hawaiian Conservatory of Music, Inc. ]
233 Broadway (Woolworth Building) NEW YDRK 1

§  Please send me full information about your 52 easy
J lessons and FREE GUITAR OFFER. |
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THE MIDGET “FIVE-IN-ONE’’ SLIDE RULE

is a combination Mannheim, Log-Log,
Add an ubtract, Polyphase an

Binary Sfide Rule. It will instantly add,
subtract, multiply and divide any c::n-

tions, decimals mand mixed numbers.
Givea every possible root and power
lof every quantity. The graduations
®iare printed on metal. coated with
white cellulold and are grease and
wal roof. While it is the most versa-
tile calculator ever invented, its opera-
tion is simple and easily anderstood.

lameter 4 inches.

Price with 16 page Instruction Book,
31,60, Leatherette carrying case 50c
extra, Catslogue Free. Your money
back if you are not satisfled,

Niles, Mich.

GILSON SLIDE RULE CO.
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Movies That Talk

(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-filled
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), wiich 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 sclected, 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 are avoided by the use of this
capillary source of light. A potential of
about 800 volts is necded 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. 1t 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 intersity,
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 clectric
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-
ctent to strengthen the voice waves, to such
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
Siegmond Loewe (1918), in whose apparatus
the photo-clectric cell was directly connected
to an amplification apparatus. This improve-
vent produced irrespective of its applicatility
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 transiormer. In reproducing, it is
natural to see that the lighting of the film
takes place when the film is not inoving
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
clectric current are proportionally weak, they
must naturally be amplified before they are
brought into the telephone. A five-tube
amplification is sufficient for this purposc.
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 themsclves,
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Seibt (German) talking movie scheme.

Above:—Recording apparatus: Below:—Repro-
ducing apparatus.

Capillary or glow glimmer tube.

George Seibt's electrostatic telephone.

Speaking film according to G. Seibt.

Fig. 2.
Fig. 3.
Fig. 1.

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 are 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 in
purity, the natural periodicity of the_trans-
former must be about ahout 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 ecliminate
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 on page 916)
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. Dr. Hackensaw’s
Secrets
By CLEMENT FEZANDIE

Wane .

(Continued from page 833)

“A Tittle of it would do mie a lot of gouod.”
remarked  Silas, whose  pockethook  was
always empty.

“Sifas,” said Doctor Hackensaw, sofenmly,
“ am now able to manufacture gold in any
quantity [ desire. atthe costofa few dollars
per ton,  And yet 1 am not going to make
any more of it. because it would he a bad
1lnnp,r for the world if gold were produced
in large quantities.  Gokd is now very valu-
able as currency, or as a means of exchange
hetween nations. 11 made in (|ll.l||tlll(\ i
would be useless for this purpose, and its

value for other purposes would by no means
compensate for  this Cheap  silver
would be very useful for the manufacture
of electric wires, because silver is a better
conductor of electricity than copper.  But
gold. though it would he usefutl as a lining
for kitchen ntensils and other purposes o
the sort, would e 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 gokd on
a large scale, would bring about a financial
crisis, such as the world has never hefore
experienced. The present financial condi-
tions in Austria and Germany will give you
some idea of what would happen.  Why, 1
had not sotd a million doltars” worth of my
synthetic gold before 1 was visited by con-
fidential agents from the different govern-
ments of the world, Iu;,glng me to desist
unless 1 wished to be the ruin of hundreds
of thousands of families.”

]II\\

“T can’t say that 1 snderstand you, doc
tor?”
“Tt is possible?  Why, you see, all onr

hank-notes are on a gold basis.  And alt honds,
loans, remtals, contracts, ¢t cetera, are made
cither on the basis of bank-notes or of
gold. Now gold, at present, is worth nearly
trwenty-one dollars an ounce. M1 manu
factured it at fweenty-five cenls per pound,
it would be worth only one one-thonsandth
of what it is at present.  In other words,
a man having a thousand dollars in bauk-
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 deht cancelled.”

“In that case,” remarked Silas, it would
seem to me that it might not be a bad
thing for humanity at targe—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 f{rom
those who have it, and distribute it among
those who lack it! This is a comparatively
casy 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 be destroved and
the world would revert to a condition little
better than savagery. It is capital that makes
civilization possible. But enough of this lec-
ture, Of course 1 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 clement 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—becausc
the telephone is so useful—the
demand for service keeps

growing greater.

The growth of telephone

toward Better Service

demand in the United States
is greater than the growth of
population. It is an intensive
growth. An increasing per-
centage of the population 1s

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 means the most compre-

the best service.

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

WANTED

Railway Mail Clerks

$1600 to $2300 Year
MEN—BOYS OVER 16

SHOULD WRITE IMMEDIATELY OQ

Steady Work. No Layoffs. Paid Vacations (/

Common Education Sufficient

Send Coupon Today — SURE

_.'. FRANKLIN INSTITUTE, Dept. M-182, Rochester, N. Y.

Xhs: Send me, without charge: (1) Sample

Railuav  Mail  Clerk Examinatlon  questions:

(2) Sehedule showing places of all coming 17, S,

Gosernment  examinationg: (3) List of many govern-
ment johs now obtainable.

You can be quickly cured, if you

STAMMER

Rend 10 cents {or 288-page book on Stamamering and

Stuttering, *Its Cause and Cure.” It tells how [

evrel myself after stammering 20 y B. N. Bogue,
790 ogue Bldg., 1147 N. 1ll. St. indianapolis.

CANARIES 74
LISY
FRED

Will bring sunshine to your home, We car-

{’yntall;‘ne of h

arrof acaws, Cockatoos, Linnets,

and Bird Foods. Also Goldfish, ngzmug:crnes

Suopplies. Illustrated price list FREE. 2 "

$0WA BIRD CO., Dept. G, Des Moines,lowa
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Finish This Picture

Fill in the missing lines. See 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?

1f 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 ail, in spare time, regardless
of how little ahility you may possess right now.

Become An Artist

Cartoonists, Commercial  Artists
make bhig money. You can earn $25 to $100 a
week and more. Learn under personal direction
of one of America’s most famous newspaper. maga-

Mlustrators,

zine. advertising artists of 30 years' successful
experience.
Book and Outfit Free
Complete outfit free to new students. Write for

handsome book. *‘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 hook. Fven If you have nuo previous
knowledie of drawing, our Course will enable you to be-
come a successful cartoonist or illustrator. Many students
earn wmoney while they are learning. 1f you are ambl-
110us to get aliead, 10 earn more money, send for our free
hook and special offer now. You ean do as well as our
other Buccessful  students!  Write now for free hook,
“jlow 1o Become an Artlst.””  Mail coupon today, WASH-
INGTON SCHOOL OF ART, Inc.,, Room 1948, Marden
Bidg.., Washington, D. C.

Wn————
WASNHINGTON SCHOOIL 0f ART, Iue.
Room 1448, Marden Bldg., Washington, D, C.

Without any obtigation on my part, please scid me
vour Free Art Booklet and Npeeial Free Drawing Outtic
Offer with reduced terms o new students,
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ilters 4 Gallons
* in 5 minutes

THE FASTEST PORTABLE
FILTER IN THE WORLD
FOR GRAPE JUICE,
CIDER, ETC., ETC.
Fasy to operate and lasts for
wears. Fits any bottle or kes
HOME SIZE flters quart of water
a minute, No. 6A £8.00.
LARGE SIZE filters gallon of water
a minute, No. 6B $15.00.
PlAY lPOSTMAN OageDBL{}IERY
ts . one.
Br‘;;lp:l; r:elﬂndesoi? not delighted.
The VACCU-FILTER SALES CO.
Dept. 6, 70 Fifth Ave.,, New York

i

Science and Invention for January, 1923

“Yes. I have been working on the prob-
lem for the past thirty years, and had
solved it theoretically ycars 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,
pussess clementary 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
clements still existing in the sun.”

“1 don't sce how mere heat can make such
4 change.” hazarded the reporter.

“The heat forces the particles of the atom
further apart, and thus scts them free to
form new combinations. When the electri-
cal furnace was invented, 1 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 cxplosions of heat, if 1 may
so call them, are unsatisfactory for practical
purposes. What | required was a continu-
ous heat at a hitherto undreamt-of tempera-
ture—and 1 cbtained it !”

Here Doctor Hackensaw paused, then
continued after a moment: “The tremen-
dous amount of energy requirced made coal
too expensive as a source of power. I ac-
cordingly use wave-power. transtormed into
electricity. This electricty [ ‘step-up’ or
‘boost’ to inconceivable voltages or amper-
ages, as [ 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 1 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 eclectrical current into hceat,
I use, as a resistance, the vapor of the cle-
ment that is to be decomposed. Thus, if
I am decomposing lead, 1 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 ecle-
ment out of very cheap materials. For in-
stance, gold, as I have told you, is merely
lecad 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 easicr to change the gold back into lead
again, for I merely add the right quantity
of helium vapor to the gold vapor, then heat
hoth together, and when cooled 1 have lecad
instead of gold.”

Silas made a grimace. The idea of chang-
ng lead into gold evidently did not appeal
to him,

Doctor Hackensaw continued:  “At first
I used temperatures much higher than were
really necessary. 1 have found that under
certain conditions the atoms will dissociate
or decompose at much lower temperatures
than others. A high frequency current, for
example, scems to set the clementary par-
ticles of the atoms vibrating at greater
sneeds—at any rate, it enahles me to dis-
sociate the atoms at greatly reduced temper-
atures. Ultra-violet rays also help, and
combination is also sometimes useful, that
1s 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 hillion helium atoms per
second. If you don’t helieve me you can
count them for yourself! 1In 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, ii
it takes twenty years for the radium to
throw off cnough 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 vears.

“But I do not use the radium only for
running automobiles. It is useful for all
purposes where a motive power s 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!

(Continued on page 905)

LATHES

9 to 18-inch Swing

List price $150 and up,
according to size. When
ready to buy, send for
Lathe Catalog and prices.

W.F. & JohnBarnesCo.
442 Ruby Street
ROCKFORD, (LLINOIS

NEWEST BOOK IN RADIO

THE HOW AND WHY
OF RADIO APPARATUS

By H. W. Secor, E.E.

This book 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 vou 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 radio
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 Velltum de Luxe,
Gold Stamped and Hand Sewed, 160
pages. Size of baok 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 exbaustive
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 ahd has been approved and
recommended by “Literary Digest.” “N. Y.
Evening Mail,” "“Washington Herald,” “Atlanta
ournal,” “Newark Ledger” and others. “Radio

ews,” "“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 50 CENTS

T T
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Che Radin Guild, Inr.

Experts in radic frequency amplification. New York, N. Y.

256 W. 34th Street

Designers and manufacturers of the ‘Vox Humana,”
the R. .G. 610 and the "'Dashboard Special.”

901

o —

GAIN the en-

gineers of the
Radio Guild lead
the field in the pro-
duction of radio
necessities that
meet with the ap-
proval of the fore.
most authorities.

“MULTI-RANGE”

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 cqupler 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 wire rotor leads.

List Price—$11.00

DEALERS-—The Multi-Range Coupler is widely
advertised. Write for special discounts.
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PLATE CIRCUIT “B" BATTERIES
You can make real savings
on these batterles.  Don’t
pay more. We guarsntee
them to equal any ou the
market regandiess of price.
Atmolutely unfform, Extia
long Ufe.

180 Signal Corps ty
2"‘& volts. Each. ...

8 " BATTERY
22.5 AND 43 VOLTS
TAPPED AND

NOT TAPPED

- A
small size, 15 cells, Se

A 182 Large Navy slze, 6%!!13 13 celll 22 ‘h
volis. Each, ..

Al84 Varlable Large Navy slze, 5 taps, giv-
Ing range from 16% to 223% voilts in 1'% volt
eteps, Bach. ... ..................81.80

Al86 Double Navy size 8%x426; 30 cells, 45
volts. Buitable for amplifier circulte and

wer tube use, Two or more: of these unlts
!:, serles may be used In C. W. and radlo-
phone eircuits, Each, . ......... $3.40

Alaﬂ Combinatlon Tapped 45 volts, 30 celf,
'/.u 6 battery. Tappedd to glve 45, 22%, 21,
91y, 18 and 16% volts, 1landles both de-

m tor gl amnlifier tithes, Kach. . .. .$3.5%

WILLARD “B” S'I'ORAGE BATTERY
Hetter results. No lattery
nolws. Cheaper In the long
run, KEastly recharged by our
Battery Charglng  Rectifier,
Leak proof glags jars. Wil
tent for yearn.

Al 8 .$9.00

‘TERY CHARGING RECTIFIER
Charge your hattery at home over
nixfit fur a few cenls. Nimply con-
nect to any 110 volt 60 evcle light
socket, current amd rectifier
does  the rest sutomatically. Wall
work for years with-
out sitention. Rimple
connectlons. Gives a
tapeting eharge
w h |l eh batteries
should  have. You
can neke It pay 2
.-mm chur:lnlx {:uv
triends autn
teries. Long connect-
Ing conds with palr
of hattery clips,
re Trarsportation Paid.
$43.93%
13.93%

200 For ¢ volt battery..........
A218 For 12 solt baltery. ... S, 0
STORAGE "A" BATTERY
A very high grade bat-
tery made vﬂln;clll"

l'ror-erly rared {nr wllh
gISe msny more years
of aervice for filament
Behting.  Made of best
new  materials.  Full
capacity, ‘The hest bat-
tery buy on the market,
A194 & volt, 40 ampere
slze.  Eanii, ., . $10.09
AIDE 8 solt, 80 ampere
slze. Each,....$12.50
Price T

ﬁnon -corrustye

times.

WIRE COI\NECTING CLIPS
Al199 Der dozen .
Small conneeuing c'lnl for fnl- —
ening leads onto blnding posts,
ote. Hundy and useful,  Hsery

cadltalat shonld have at Jeast & sluzen,

PORCELAIN BASE SWITCHES

coat
contact  at

all

Fine white parcelain

Lazes, Copper contacts

2 and  blades. Can  be

’ used ws antenna
- = & switches.

Py 385 SNingle PPole

g le 'l‘hrow.

E 20¢
A387 Single Vole Duuble Thraw,  Ench.32¢
A214  Double Pote Druble Throw. kach 50¢

FlLAMENT CONTROL RHEOSTATS

" Crorley=—AVaund on vulcanlzed
fiber.  Adjustshle to any panel.
1 amniete with Knob.

AIJO__)hd_I._._._. 43¢
aile.  INgh heat resistin

Piam. 2l in,
amp, Resist. 6 ohms.

Knah with pointer.
A132

cap 1
14 In,

= . 48¢
POTENT!OM E'l' ER

8amc style 38 above rhcosiot. Gives fine “'B*°
haitery asjustmoent. Res.stanee 200 chms.
A133  Fach.. . ... 30,08

VER!\IER RHEOSTAT
evecadingly Nne contenl
A" hattery curvent.

WEPAY TRANSPORTATION 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 goocds we ship you,
They must suit you in every respect.. lf 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 satistied cus.
tomers. Qur service will help vou do a large business on u small investment.

SEND FOR OUR CATALOG

We 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. q

It shows the merchandise you should handle, gives much radio information
and will help you establish a successful business. Enclose 10¢ for the catalog.
Tell us what you can and want to do, and how much you can invest, W¢e'll

do the rest. po. the Person Who Makes His QOwn Set
Our catalog is intcresting and valuable. Even if you are not interested in

radio as a business you will find wmany interesting llnngs in this catalog and
you will save money buying your supplies from us.

VACUUM TUBES IABLE GRID LEAK

Pedell mark iype. Reslstance
Standard Brand»—Cunnlngham Na. [ b
dietron. Every one guaranfeed ::':c’;k‘l_'"‘ A‘l’gg";‘.“;““‘b "’ "

and

perfect. Wea will  ship

hand

in stoex untess you specify
otherwise.

©RID CONDENSER

Ales2 Muuntlng  holes ' apneed
A1DS  Detector. Fach. . .§4.43 — to e lurs of above leak. '(':sp‘
|A110  Ampifier. Kach...... 5.98 - |9 00025 MF, Y
Al1I8 5 Watt Transmitter. ., 7. 70 P T A163 Hame as 162 but hlu’\er
——— . fe. }
| e MYERS TU cose. """”“'...'.". e H
Can hc, used In M)ers Py
veceptnole  or PHONE A
| M:\mlu\'l 0 u;cl\et wlm ND ‘Gkalmgmfo‘r:’ll)‘sr:{st:&s
adapter Hste: - A
AU13 Migh-Ma sudion, as § times ampti- | BUmms @) denser Uit Iy sery sattsfac
fieation of onitnary tubes Osclitates any ’ e R e

where fram 2 to 300 solts on plute, lsleciric are wnund oa flber stelp with eye-

' Each $5.00 | l:llsm'm Pr:muntlm. :ml mu‘l;‘ﬁtl?‘;“ Fach 12¢ |
A1IE Recentable for E1) LeRLITiwnEe))
ALE7 Ad "'J'" l‘; ':ll.;':"‘\;,_":‘“‘ﬁ';x; fotluosg! AI72 Dhome Britng Condensr 0003 Mfd.
in any sivtand awtet. Each. . .. 1.08 | Al74 Urid Conderser 00023 Mf.
e T At76 Gria (‘ondm'r 000"5 3 1
portenny MYERS CHOKE CoIL mact et Bach. . ogePhs | |
eafimmed to work with Myers tubes.  Brin, -
n loudest aignals,  Flexlble over a hroad bllft" TUBULAR GRID LEAK3 AND CON-
of wuve l}t-nuuu‘ Free from amplifier no'se - DENSERS--MOUNTED STYLE
and d stortion.  Mounts in Myers special re- Very eonvenlent, §'ermigs
| reptacle. . quick change of lex's or
A9 I-;nr Audlo Prequeney Ampllﬂu-” so! e:u.l;-"-;:ou of varying ca-
. TR
A120  For Radio mevncy Ampiifice - | Grid Leaks Price
_tlan RS sescece.s 3,30 l Each o T 39¢
esixtance itesistance
FOUR.IN.- . .3 Meg ASBE. . ... .2 for
ONE ¢ B llvu. A8S7. ...
=  SCREW- S Meg, A3S9.
E=======" DRIVER | GRID AND PLATE CONDENSERS |
AFTQ) | Bachcip.e. o8t vire.a..58¢| Price, sach 352
Expecizlly subtable for radio work, Wil | 830 000623 Mfd Carcuet foc Myers Tubes.
ile sny g'lze u:\'w uu-'lo ! Smaller lnlrl‘\.e':s 832 000t Mfil. For sp "I‘“ elreults.
nest Instde daegor one and are held in place AR3s 00038 ML For L.V 201 and Cun. 30
-IglmLu-rv\\ c2p Made of steel, niciel fin- | A%36 _iln'ﬂ’_\"(l Hor UV '"" and Cun. 300
s B 2 vt ‘GS = = B
" 'f;w,r l-urv‘v‘:li’ 11\11::5-” butlder ean use sceveral | MOUNTINGS

Ratolite lage. Spring cllp contsct.

VACUUM TUBE SOCKETS :g:g f»f"’f'? mw"lllnw- f;}:ch ceeeneno32e
\ . mbte maunting tach. ., .. 37¢
((l)eu'rmrl:‘;"'!:g Bocket, A wun- AR44  Triwe mounting.  Kach, Tée

Iy of bLakelite. Four bimting

Moulded entire.
‘ “HONEYCOMB" COILS

108t connertione Right an- c—
gled nmll_:n aprings. :.'l;:‘m“l llm;‘:n‘-sl am} l:loklnu
A140  Kach. ... s D8I ! Low Astributed  eapee!

fort, Ime res’stance-—high ulf

PORCELAIN BEASE. AND Induetance. Ver tho enamet
Impregmacion,

COIL MOUNTINGS

o CHERL A34D Three eotl mount.

workmaniflze  job. l‘t'rfl'cny made of bigh

|

1

!
I

Rangr clven iy
oAllubl Cn\loy for elmer mnel in meters when varfed with
r \able mounting. .. 42¢ A0t varlable condenscr.  Mouated onils hase

s standund plug mountings,

High Grade eombinalitn (ype Art Not Art Pries

for pancl or table mouatng. | Tums I(.mze No,  Mow!. No, Mntd
= Metal wube. igh  tosulation 23 0 AlCl 30.3% A32¢ 30.57 |
Re. X, 33 A3D2 42 A322 .00

AldE EBach..wei'..dis..485¢ b1l A303 .‘9 A323 107

75 AN 54 A32¢4 1,12

Paragon cemblaation type fer 100 A30% A% AI2Y L.16
pranel or tatte mounting.  One 150 A306 .63 A326 )21
of the best dinignad and  best 200 A307 212 A3 130
nade  soctots on  the  market. 250 A30a 78 A3T8 1.38
Metel tube ba! .-ul« huse, 300 A309 .82 A3 .40
AL48 Ench i $1.00 100 A310 (97 A330 1.5
= SRR R
) ] 1.27 A137 1.88

O AND THREE c*ﬁ%fﬂ¢"£lﬁ| 150 LA00-12080 AII3 (43 A233 206
TG A e to 1000 Ju0d-15an8 A314 1,70 A3YE 2.3

builal detector 1350 #130-19360 AYIS  1.92 A33S  2.6)

End  smplfer 1500 liql\(l '0-300 A3E  2.13 A3ls 2 76

unlts and  make

BUILD YOUR SET WITH BARAWIK STANDARD

RADIO FREQUENCY A?ldPLlFYlNG

RANSFORME|
A‘J?S Very spectal.....$2.95
Tats trargiormer .wiil et the

long distance stations loud and
clear, frermits of casy sharp
tuning.  Hclps cut out statle
amt Interference.  Makes your
3¢t sensitive enough 0 use u
loop wer!al.  Enclesed In metal
case affording perfect shleld-
b Ing.  Sultable for panel or base
mounting.  Because of fts spe-
e'al design can be mgunted in
any V. T, socket. Works with any style of
tuner. Wave ranges 130 to 550 meters. Wir.
Ire disgrame neluled,

OUR SPECIAL AUDIO FRE

AMPLIFYING TRANSFOR
As high as thiee stages can
be used without howling due
to proper impe:lence ratfo,
minimum  distelbuted er-
pacity, fow cote losses and
proper insulation.  Mount-
ed style has bakellte panel

UENCY
ERS

with binding post connee- 1

tions. Unmounted has core v .
and colls assembled with two holes in core
for fastening 10 apparatus,

A234 10 to 1 Mounted, Eauch. ... $3.69
4235 10 to 1 Vnmounted.  Fach 2.9%
A236 3t0) Mnunted, FKach....,... 3.39
\237 Gtet 1 o ! Tinmeuntedd.  Kaeh 2.83

THORDARSON AUDIO FREQUENCY
AMPLIFYING TRANSFORMER

An  cepeclally  higa  grade
transfornier with correct char-
retar giies for  Cuaningtiam,
Rallatron or P. Tuhes.
Womderful  results  without
listortlon  on_ one, two or
three ateps,  Low cistrlbuted
capacity. Fully niounted hake-

| Ute panel,
A232  to 1| Ratlo. Bs.$3.69
A233 10 to 1 Ratlo. Ea, 4.25

RADIO CORPORATION
TRANSFORMERS
Audlo  Frequeney  Amplifylng  Transformer.
Eepeelally dvs'zned for Madlotron tubes. 9 ig
| winding ratlo,
7I2 Each .86
RADIO FREQUENCY AMPLIFYING
TRANSFORMERS
Range 200 to 3000 meters.
1ance vecrption.
ATre b.t\

.40

For long

is-

$5.93

OUR COMPETITOR AUDIO
FREQUENCY AMPLIFYING
TRANSFORMERS
While these are very low
priced transiormers, neverthe-
less they will glve exeellent
reaulits Ther are carefully
des'mned and carefully made.
Juantity production and smalt

poofits make the low price

fews‘ble.  They will equal in

results  many  transformers

selting at  much  higuer

prices.

A238  U'nmonnted, with wire leads. ... $2.00

A23% Mounted, with hlmllnx post “connee-
tions .. .%273

BARAWIK SPECIAL PANEL
MOUNTING VARIABLE
CONDENSERS
AB12 {3 plate 081  MfL 2.35
ABI2 21 plate .0005 M. 1.90
AS814 11 plare 00033 Nifd, 1.40

A815 3 plate Vernier. ... .1.00
Theac are capeeladly hlgh grade
condensers  and  we  guarantee
them 1n be mechanleally amd
elecirieally perfect Fine pol
fshed el plates ol benvy
La*ellte. Nhafts Inch diam-
oter, Kturdy, heavs aluminum  alloy vlates

verfeatly sonced te insure smooth, even rell
uble capacity. Qur low prices save FOU money
These condensers are of the very hest ma'e
2l are ‘not 1o he ecompared with many ln-
ferlor cheap smdensers nffered.  We Kunrantce
them 10 please you ar your ey hack

COMBINATION VERNIER VARI-
ABLE CONDENSERS

AB24 234 plate 0005 Mfd with
dlal and knobw. Price .33.2%
A824 13 plate 001 M{d. with
dial amd knobs. L'rice. . .$3.98
The latest finprovement In con-
derscis cors'sts of regular va-
riable condenser eontrolled by
losrge knoh  and d'sl mounted
with 2 three plate vernler eandenser. whicn
{a controllel hy merarate kno mounted shove
knob on disl. This ar@agement peroibts of
vory flne tuning. Compart cunvenlent mount-
Ing on panel 1z erade design and eom-
steurtton,  Finely fiafghed,

ENCLOSED VARIABLE

A ne- | oy, Aol inie .§3.9%
n~-~lly for best rmlvlm. resuite, ;:‘;!::”'_"“uhh' Quilelly ndupssiop’ ] High wrade fine looking | CONDENSERS
_ A1 Wach. . S ) 7 Tw mountings. Poliahed One of the bew made ron
IRRRERES ATAL W VT wo gang sockel. .. ..., .. .$1.20 e na Riald ccurately
A149 Three vang sacket .. ... ....... .63 hlaek eomposition o o ald. (o Bl ey
RHEOSTAT — - — Ul cunigsle e LT,
on, 4 ] W b . o b .
Gives very fiao oontrnl of eur- FIXED CONDENSERS T O S i ““o’. o Knob and  polnter.  Clear
rent and can be switehed on or Moulled caps, nickeied moniat ent] t trarsgparant case.
oft instzntly at my deslred binding posts. = e e A806 11 plate 001 ;lm 33 95
paint. AE24 Each ..$1.38 AR08 Each o482 COIL PLUGS 1 i ABOE 2] plate 0003 M
r..m-nau\ Base Rheostat for CARBON PRI-.SSURE VERNIER o | Made of moulded baielite. Flis 5= $3.23
any stsndard ply, M t
e TP untis-. gt 19 RHEOSTAT L -..in'-'.&..y"mﬁb R~ | " KNOCKED DOWN VARIABLE |
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Get This Wonderful New Book About
LOUD - TALKERS

HOW TO BUILD THEM

by H. WINFIELD SECOR
Associate Editor of Science & Invention
25 cents, postpaid

This book describes how to build two distinct and different
types of radio loud-talkers, which can be built with either
electro-magnetic field to be excited from storage battery, as
well as permanent magnet field requiring no separate baty
tery excitation. The third chapter deals with improvised
loud-talkers and gives clear and complete instructions o
how to build suitable horns for use with radio receivers o‘}
the Baldwin and other types. Several elaborate hook-ups
are given of the author’s own radio receiving set, comprising
one stage of radio-frequency, detector and three stages of
audio-frequency amplification, together with all the connec;
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 transforme
to be connected between the vacuum tube amplifier 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
really few in number, he may save a great deal of money, or at least half the price of a commercial loud-talker}
hy 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 eise and which has not been published before.

04 pages, 25 illustrations, bound in beautiful two~color cover, size 53 x 7} inches; Price prepaid, 25 cents

Have You a Copy of These Two Books?
HOW TO MAKE RADIO-PHONE ‘
RIS S RADIO FREQUENCY AMPLIFIERS
e Ay 2 5 ¢ AND HOW TO MAKE THEMZ 5 ¢
Associate Editor RADIO NEWS By JOHN M. AVERY
A non-technical book for the

“pHONE
NG SETS

beginner. Gives complete con-
structional data on the building of
a complete Crystal Detector Set.
Tuning Coil, Loose Coupler and a
Single Audion Tube Set with Am-
plifying Units. It furnishes all
dimensions and working drawings
of every part that must be con-
structed by the amateur. Written
in plain, simple Janguage that any-
one can understand. The opening
chapter gives a complete descri

tion of the theory of radio and tells
what it’s all about, teaching the
principles of wireless so that the
constructor knows what he isdoing.

48 Pages, 26 Hiustrations

Bound in Beautiful Two-Color Cover
Size, 5}4x734 inches. Prepaid 25c.

This book is for the more ad-
vanced amateur, showing the con-
struction of the Radio Frequency
Amplifying Transformer and giv-
ing complete constructional data.
It shows the application of Radio
Frequency to amplifying units
that the amateur may already pos-
sess and gives 15 hook-ups showing
practically every use Radio Fre-
quency Amplifving Transformers
can be put to.

32 Pages, 15 Hlustrations
Bound in Beawsiful Two-Color Cover
Size, 5}9x714 inches. Prepaid, 25c.

Order from your dealer—or direct from us

THE E. I. COMPANY new

233 FULTON STREET
YORK CITY, N. Y.
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Increase YourEarnine Power

e

Dr. Hackensaw’s

Secrets
By CLEMENT FEZANDIE
(Continued from page 9N0)
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by Getting a Technical Training
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limit lm 'lh'tl ‘us(;.\ lln “.]'].‘fChf(‘n-:dllllll(l‘“@]i::l'?ill(‘r By the Chicago *“Tech’™ method you get the direct personal instruction of practical
put. t > 0 -‘l“ too ‘l'rl‘ s o unle N vou men. You are trained to solve the kind of problems that come up cvery day in actual
(In strong and cannot he opene UEEE ¥ engincering and building work.  You get blue prints same as

5‘“‘1151‘ [l GpEh o 1""';““"'"' m‘\m‘l;'(';l-‘l' "'f"r"‘:ll; Oy, _used in shops, factories and on construction work. No time put
anis events ¢ Cman: s ' 3 3 1
mechanism  pr s é I -[:}\@\ In on useless theorics—none on un-
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escaping exeept when the can of radiim is ‘__“_!:22,&;& nceessary studies, Every point is made
= clear: every subject thoroughly covered

placed in the proper position in the machine

which it i desired to run. A Jever turns on and you advance from one step to an-

or shuts off the emanations at will. 1 am Trial Lesson other as fast as you learn. No matter
what you are doing or where you live,

alrcady arranging for public automobiles—
If you are interested yau can get this Chicago “Tech” train-

or rather radiobiles as | shall call them—sta- _
joned in every street.  AlE of my sub- in Drafting or Bulding " . . .
tioned In cvery 3 the coupon brings a iree M& and be prepared to advance far

scribers will be furnished with a ~ix gram trial lesson which shows beyond men who are plodding in a rut

can of radinm. Whenever they wish to our method and enables or trying to pick up knowledge as they

ride they have merely to pop this imo the :{g(lilt)g’suecal:_g\\;:'etgggali; go along,

first auto they find and ride to their des- the course—this before Men with expert technical knowledge

tination. you decide whetker to are wanted now. Paying positions are
“My radium, as | told you. may also he

enroll or not. open. Get ready.
used for lighting purposes either by trans-
forming the cnergy into electricity by means
of a dyrumo, or by using it for the softer
forms of glow-light, less trying to the eyes.

-

Learned Drafting— v —— sl
Makes Big Income

"My promotions came rapidly
after | took up the Chicago " Tecli™

Chicago Tech. College
145 Chicago Tech. Bldg.

b [ SRENE ACNINN @

Rut h('rc_l am keeping you up tn.all holll'.\‘ Course in Drafting. Soon after | .
of the night, and you must bhe tired. Tl gl;r;;llcd. myl sz;lar{ w:s lincreasu:l Chicago, II.
S R P . R 225 a month in the Architectural
give you further explanations son (’n.lur Department of the company. which . o
time.  Ouly, let me tell you one thing., That cmployed me. | am now in business - Without cost or obligation on me please
metal door in front of you leads to a ra- for myself and my prospect file shows $220.000 worth | send instructive matter about opportunities

dinm-proof room in which there is so much of work.” —.1/bert S. Ross. in line I have marked with “X°
radium, ready for 1hcl lm.urk({l. lh:n.l {'n prci\i Was a Carpenter— o e e on . i

d 9 3 'O . ti ( i eronautic Engineerin;
ent prices, all the gold in the world woule Now Contractor ' rafting  (The Big O Acronautic Engincering

not be sufhcient ll’ hi]y i{ ! . 1 was working as a carpenter—$6 no experience nec- [ Pl%m&iirllazéigealinz and
. , . ) a day when I took up your Buijlders ' o B‘:‘;“"d‘in‘ Trade ma: Rcadigl';z. Eatic
“Whew ! \\‘hl.\[)(‘r(‘(] Dagno _]ak(' to his Course.  In less than 3 ",“",“hs was Courae for men in the mating, etc.
. PN “Th: o aceefiell  omp made foreman cn a hig building at $8 ' building lines. D Steam Engineering
companton 1t was an awltal long- aday. S months later was superin- ¥ O Surveying for Steam Engineers

tending a reinforced concrete job g _ and Map Drafting. D Plan Reading for Shop

winded yarn, wasn't it.  But I'm glad 1o
- . : S i o . Aut hiles M. fi Structural
know the radium is worth more than gold. . . covering nearly half a block. Am now & O Atitomobiles Starting, I ronwor Nt s Assenay
5 g : [| in business for myself specializing in theaters.”—J. D. Yighting. ete blumen: ote
It's casier to carry, too. Here's the metal Woodside. RERLBEICIC ymen, etc.
door the doctor spoke of —this one marked SEND THE COUPON
K 1 raer . (ol @ T
I\((‘p.Ol_ll ! Danger! '(xl‘.l..ll. -‘“.ak‘-‘- I'he Make up your mind to do bigzer things—tn make _ Name.......... F N
door isn’t even locked!  This s luck and | more money as a technically trained man. The coupon

no mistake!” will hrir;_g ?‘staloz and full information. Mark X hefore
5 name t i H 3
A moment later the two rogues were in i cnupn:tod.:y.c?u"e LU D and. ma’l the
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the radium-prooi chamber and surveying a CHICAGO TECHNICAL COLLECE, 145 Chicage “Tech™ Bidg., Chicage
pile of closed haxes of different sizes
“This is the stuff ! cried Dago Jake.

seizing one of the largest boxes, labelled

“Radium—"Three Pounds.” Q a ‘Qy
*You can have it,” said Shrimp, con- "“.A“ ¢

temptuously.  “Me for the gold ! nner 285 Local Salea Represen-

“All right, but these three pounds of ra- f@, The*'Even-Edge kuife sharpener ia the fg:;‘;fg:&g}ﬁge?j‘cgggﬂ’
dium are worth more than all the goid you ™ m::;u"m sod :ir:f“"m“ targest of ita kind in the world. All or spare time, intro-
could carry.” ) does the work, sells at ight. and. ey e capiial reauired: Guickly baiid perma:

‘Is that sa?  let's see the blamed stuff ! { GETS THE MONEY ment business of your own— fast repeaters.

“I can't. The darned box doest’t open.” every time Takes onlys moment to dem- HURRY! Don’t Miss

“I'tl open it!" cricd Shrimp. and scizing onstrate it. Does such s good job on e This Opportunity!?

L f kind of a knife that practically every ea i itori i
a firc-axe from the wall, with a Jew lusty means asale. Maken -ygr:;yleud- rA:::'.g Bont :‘:ﬂﬁi’:‘kﬁ'mé‘?}é‘&

blows he succeeded in breaking open the ‘- er for interesting new prospects Make more money than you ever

Post Office..ecsnvsosvocccsoss Suu............_-

g p . ) in theentire - Zanol* Jine of Food dreamed possible. W, H. Marion
casc in which the pure metal was contained, . gt R made $36 first day, Thousands of
Toilet and Household specialties. others doing as well or better. We

Then hie gave a cry,—but only otic.—and he y J/  Writefor particulars to-day.

o . furnish Autoabselutaly freste'werkers,
and his companion fell senseless on the The AMERICAN PRODUCTS Co.

Many choice openingsas Regional

floor. ' 7257 American Bldg., Cincinnati, 0. Solh us B0y sty M Propesiron,
Doctor Hackensaw was saying good-hye E. M. DAVIS COMPANY
Dept. 6701 Establisked 1896 CHICAGO

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 HAVE YOU SOMETHING TO SELL OR EXCHANGE?
warning when any particles of radium hap-
pened to get loose on the premises, With

A Classificd ad in Science & Invention will reach over 235,000 at a cost of only 12 cents a word
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Stop Snufflin

Get rid of nasty Catarrh. Stop
sneezing, hawking, spitting and cough-
ing. You weren"t born with that dis-
gusting disease. You acquired it be-
cause your Lungs, Liver, Bowels,
Kidneys and ail other organs designed
to eclimlnate waste matter, are not
functioning properly. Now your vi-
tality is falling, your tongue |Is
coated, your Dhreath is foul and your
Nose, Throat. Lungs and every part of
vour huady, are loaded with Catarrh
polsons.  Don’t waste your time and
money on dope and drugs, sprays and
washes, pills and powders. These ean
never remove the cause of your trouble.
The only way to galn relief is to drive
out the waste matter and build up your
body — all of it — through Nature’'s
Laws

(ron#lonum--ﬂlo Modern Science
of H h Promotion, will aid Nature In
forever banishing Catarrh and all other
allments. | Guarantee it.

Mention the aubjecta on whlch you want
npecial information and send with 10c for

atage. on my "Prlctlc.l Talk on

Eﬂ-rrh"ma book, **Promotion

STRONGFORT .ml Mo.v:.s'a.ll'vnl‘:)n of Ncnnh. S(ron.th
The Perfect Man Right No

Energy.”’ for them

LIONEL STRONGFORT

Phyncal and Health Spcnalu!
Dept. Newark, New Jersay
- - CUT OUT AND MAIL THIS COUPON - -
FREE CONSULTATION COUPON

Mr. Lionel Suongfort, Dept. 18. Newark, N
Pluu sond me your baok, “PROMOTION AND
{RVATION OF HEALTH, STRENGTH AND

3 AI, ENERGY," for postage on which I enclose

idc plece (one dime). 1 have marked (X) hefore

lln- suh_uct tn which 1 am intercsted.

. . Colds Increased Height
Catarrh .Female Disorders
Asthma Pimples
Hay Fever Blackheads
Obesity Insomnia
Headache Short Wind
Thinness Flat Feet
Rupture . .Constipation
Lumbago . .Stomach Disorders
Neuritis Biliousness
Neuralgia Torpid Liver
Fiat Chest indigestion
Deformity Nervousness

(Describe) . . Poor Memory
Successful Rheumatism
Marriage Manhood Restored .

Youthful Errors
.. Vital Losses
Impotency
Falling Hair
Weak Eyes
Gastritis
Heart Weakness
Poor Circulation
. 8kin Disorders
Despondenty
Round Shoulders
Lung Troubies
Stoop Shoulders
Muscular
Deovelopment
. Great Strength

Name P A
Mge .. ...... Occupation

Rtreet

WE'LL TRAIN YOU }
as Drafting Specialist F RH
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 pruvuleges 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 aubscnptlon to
Draftsman’'s Publication “The Compass.”

FREE BOOK: Worite 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, t4th and T Streets, N. W., Washingten. D. C.

A LONG-LOOKED FOR
INVENTION HAS IM.
PROVED THE STRADI-
VARIUS
VIOLIN
The Virzi
**Tone Pro-
ducer'’ installed in the vio- =
in or piano will render the S5

tone free and clear as a bell, mellow, beautiful and brllllan(
—nmore than any other (-xlwllng in the world,  Try it and com.
pare. It 18 recommemled and used by Krelsler, Casale, Heifetz,
Betti and otlier great artists.  Write for hooklet, If not
satisfactory money refunded. We send instruments on trlal,

No. 8 » NEW
J. & J. VIRZI BROS. {10,507 Pt Avere: e b,

220 VIRZE * tone ’roduc;n_

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 sce
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 carthly 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
into 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 Paradise
Railway
(Continued from page 842)

SO U

way that the gentleman was undesired and
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 cffect can take place, and thence down
to the exit. During the journcy, the tracks
cross and recross themselves many times.
Elahorate 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 sctting signals against them, and
applying the necessary brakes from his un-
ohserved operating station.  The car com-
g 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 cach other in regular
order without colliding. The switches in
the “paradisec 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 be added to
this raitway which will he known as the sin-
gle ride track. A couple traverse the en-
tire raoute of the raltway on this track
without going through the introducing or-
deal.  Individuals averse to making chauce
acquaintances, will find this last named jour-
ney very gratifying, inasmuch as they can
practically act as overseers or observers of
frivolities taking place clsewhere 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 hushand, Egon
Freiherr von Tautphoeus. The American
version of it is being taken care of by Adal-
hert Daschner, long associate with the Taut-
phoeus’ amusement plan. No pilot is re-
quired to operate the individual cars, the
occupants dmng all the necessary work; they
have the assistance of only one master oper-
ator. lLamp 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
separatc from his companion in the dis-
creetly concealed paradise apple rotundas.
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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 tiine removes
every particle of carbon from the cylinders
is the proud achievement of John A. Stran-
sky, 3041 South Main Street, Pukwana. South
I)akota. A remarkable feznure of this slmplc
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 anvone in five min-
utes without drilling or tapping. With it
attached, Ford cars have made from 40 to 57
miles on one gallon of pasoline. 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 be created wherever
this marvelous little device is demonstrated.
If you want to try one entirely at his risk,

send him vour name and address today.—
Adv.

Keystone Institute
‘“The Service School”’

A fully  equipped school with expert instructors,
organized to give intensive instruction in
2-Year Courses
Electrical Engineering
Mechanical Engineering
Accounting and Business Administration
16 weeks’ course in Automotive Engineering
Day and Night 'lasses.  Graduates are sought by

large  and small industrial estabiishments aml are
@iling  important positions in all sectlons of the
country, Write for finformatlon on subject >that
interests you, to Keystone Institute. Address

*The Principal,”” 133 North 4th Street, Reading. Pa.

RADIO DEALERS
AND MANUFACTURERS

We have them—all partx needed for the radio
trade promptly delivered,

Semd us your requirements for prices,

SMITH ENGINEERING CO.
One Union Square New York City

arn toMount Birds

lenm at home to mount birds, ani-
!:.o e heads; tan furs, make rugs and
mplete Ieuon- Eully and quickly

l..rnod by men, bo{
ite (or Frn ‘I’uld.rmy

Book. Tells all ;:)nu I!.d
pper
Nature lover shon!d'now this wondaﬁul
fascinating art. Save your es,
profita. Success guarante: 000 o
ulun. Investigate, Write for Frea

3
§
§
E Northwestern School of T 1251Elweod Bldg., Omaha, Neb

Mike Radio

Receiving Set

ENJoOY the concerts, base-
ball scores, market re-
ports, latest news, etc.,

as esent out by larye
This NEW copyright book,
0O SETS,’” shows how to make
wireless broade
dress

broadcasting_stations,
“EFFICIENT RADI
SNEXPENSIVE eets for receivin

eastings. Sent postpaid for 2c,
). C. Dorn, Dept. (17, 725 S. Dearborn St., Chicaw

TAMMER wore

Kill the fear of stammering. Re-education the
key. The widely famed Iatfield Method fully
outlined in aceurate, dependible, worlh-
while book—"*HOW_TO_STOP STAMMERING.” ¢t
bas inspired thousands. Free copy today.

THE HATFIELD INSTITUTE, 103 N, Dearborn, Chicago, (I,

Rl S 422 2%

Our expert vocatlonal counselors, employing latest sclen-
tific method which eliminates all guess work, wlll show
you what occupation you are best fitted for, and guide
vou step by step until you succced. Personal Service—
Success Guaranteed. Send for free information. Bureau
of Vocational Research, 29¢ Droadway. New
Dept, 104,

York City.

WHY =t perd Sorine. Sammer and Fall qachenng

butterflien. meects? | buy hundreds of kinds

o cobaction. Some worth 31 10 37 cach. Simple ouldool
work with my mstructwons, pictuses price list.

now Send 10 centa (NOT STAMPS) for m ||'|ulll.ltd

MR, DEALER nf INSECTS,
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This Misery

the dull pain of chronic headache, the sharp
stab of neuralgia or the throb of quncnng
nerves need have no terrors for you,

Science has developed a modern treatment,
Renulife Violet Ray, of hich medianal value,
This high frequency electricity penctrates—
soothing and quicting disturbed nerves, pari-
fring the blood and stimulating thecircnlation,
In practically every case immediate relicf afier
the first treatment is followed by permancnt,

gratifying results,
VIOLET

ﬁe ./é‘ RAY horeandin

conjunction with any orher treatment. Wiite
vour name and address on the margin of this
page. mail to us and we witl :

tell vou st how much Re
nulife Violet Rayv will holp (2
vou. We have a Freel'rial ’

can be ued
myourouwn

Plan—ask for it.

Renulife Electric Co.
119 N.owberry Bldg.
Detroit, Mich.
(In Canada: Pite St t
Windsor, Ont.)

“ELECTRO - CONDITE ”
STARTLES THE WORLD

Thousands of people are marveling at
the wonderful performance of the *Elec-
tro-Condite” Converter. Clarifies, puri-
ties, sterilizes, matures and mellows
most kinds of beverages. Makes hard
water soft, etc. May prevent poisoning.

Nend S.:OO for device with 5 days’
trial money-back guarantee or ask for
cireular,

Best grade Proot Hydrometers, $1.00
each nrepaid.

Dept. 200 West 72d St..

New York

** Electro-

cosodite kA IH LABORATORIES, Inc.

BIG VALUE for 10 Cfs.

6 Songs, words and music; 25> Pic-
tures Pretty Girls;40 Wa sto Make
Money; 1 Joke Book Book on
Love;1 Magic Book; 1 "Book Letter
Writing: 1 Dream 'Book and For-
tune Teller; 1 Cook Book; 1 Base
Ball Book, gwes rules for games l
Toy Maker Book; Language
Flowers; 1 Morse Tele raph quh
bet; 12 Chemical xperiments;
\1agvc &)e Table; Great North Pole
Game; 100 Conundrums; 8 Puzzles;
12 Games; 30 Verses for Autograph Albums. Al
the above'b  mail for 10 cts, and 3 cts. postage.
_BOTALS, 3 C0uy Desk 610 South Norwalk, Conn.

MAKE MONEY
: AT HOME

YOUcan carn from $1 to $2 an hour in your spare time writ.
ing show cards. ulckly and easily lcarned by our new
.nmple *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

MECHANIC'S POCKET SECRETARY 25(:

Constructed of finest steel. Just push

the button and out eomes the In

article you require. Worth in |

§$1.00. Postpaid. Adinstalie
Peneil, pen, pagur

kolfé, ink ciaser, weneil
sharpener, nall tile, awd

Get cleaner, mechanle's marking
One neint,  fine eompass with  serew
To- atiachment, foot jule,

day  Universal Co., Box 557, Stamford, Conn.

5 Master K

Work Ttke magic fn emergencies or prove
wiaether your door or padincks are Durglar-

proof,  Open and test thousands of different
locks Recommendrd I8 users in ten dif-
ferent natlong.  Maost wonderfol il only

hevs of thelr himl. Send $1 today.
Les ehain FREE with set,

MASTER KEY CO., 8M Manhattan Block, MILWAUKEE, WIS.

Noved
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Build Your Own -
Reflecting Teles
scope
By C. E. BARNS
- (Continwed from puge 872)
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In constracting the mounting, three things
arc essential: rigidity, case 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 siner by 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
@ canvas bag, and tving a picce of tar-
paulin over the entire working parts, it will

stand  the  vear-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) te take it out
of the barrel and resilver it if it shows de-
terioration: and the chemicals work even
hetter with months of standing in a dark
place in rubber-stoppered bottles,

Chaoose then a spot that has at least a
free north-and-soutlt view. setting  solidly
in the ground a four-hy-four post two feet
below and two feet above your platiorm.
Around this set a box made of twelve-inch
boards, placed squarely to the points of
the compass. fill the spaces between  post
and interior stdes of the box with crushed
stone and  conerete for  solidity.  placing
thereon a heavy hardwood platiorm, squared
and leveled.

The ordinary  alt-azimuth  mounting  is
casiest construction. but the equatorial
gives 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 hoth
polar and  declination axes may be ordi-
nary tight-ntting steel collars, but any sec-
ond-hand automobile shop can supply ball-
hearing supports from discarded motor cars
for a dollar or two cach. and these will give
your telesenpe perfect case and smoothness
of motion i following a star or planct.
Right ascenston and declination circles can
also be constructed of discarded belt-wheels
painted black and marked off in white, the
former with llours and Minutes, 1 to
XXIV. and the latter Degrees and Minutes.
I° to 180°, running ecach way. the reading
(lop('udmg upon which side of the pier your
teleseape is swung,  Old clock-hands affixed
to the tron tubing will do for indicators
When the declination axis is perfectly hori-
zontal, the RO AL circle should bhe set at G
hrs. min., and sces. When the telesenpe
points direetly to the North Star (Polaris)
the declination circle should he set at 90°.

A heavy wedge of wnod  supports yonr
telescope, and this <hould be sawed to an
angle cqual to the latitude of the place, se
that when the polar axis is set upon it
on looking through it, Polaris should he
accnrately centered, Get vour 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 s essential.

The metal telescope tube is probably onc
of the things that had best be left to the
trained metal-worker; and fo- a thorough
picce of work should not cost more than
seven or eizght dollars, Tt should be elever
inches  in diameter  throughout—an  inch
larger than the mirror; and four inches
longer than your focal length—ninety-four
inches to «nd of slecve in case you have
ground yaur ten-inch speculum at the ratio
nine to one. A door should he cut in the
lower end, praperty placed and large enough
ta pass the mirror in and out without cver
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Put Your Name
s P ay-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. Youdon'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
your present work.

AUTO
BOOKS

6 Volumes Shipped Free

Now ready for you —
an up-to-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.
Containseverything 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, 2,050 pages and 2,100
illustrations, tables and
explanatory diagrams.
A library that cost thou-
sands of dollars to com-
pile but that comes to
you free for 7 days’ ex-
amination,

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 CouponNow
For FREE Trial

Partial List
of Contents

More than 190 Blue-
prints of Wiring
Diagrams

Explosion Motors

ing

Motor Construction
and Repair

Carburetors and
Settings

Valves, Cooling

Lubrication

Fly-Wheels

Clutch

Transmission

Final Drive

Steering Frames

Tires

Vuleanizing

Ignition

Starting and Light-
ing Systems

Shop Kinks

Commercial Garage

Design and Equip-
ment

Electrics .

Storage Batteries

Cars and Repair

Moturcycles

Commercial Trucks

Glossary

Only 10c a Day

Not a cent to pay in advance.

First_you se( the books

In your 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

bocks send only $2.80 in seven days and $3 s month until
the special mtroducwry price of $21.80 has been paid.

(Regular price $45.

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 for
the books. Put
the coupon in
the mails to-
day. Send no
money— just
the coupon!

. o . o
Anerican Technical Society, Dept. A-251 Chicago, Il
- e e o — —— ———
AMERICAN TECHNICAL SOCIETY

Dept. A-251. Chicago, IIl.

Please send me the 6-volume set, Automobile Engi-
neecing for 7 days’ examination, shlpping charges collect.
If ¥ decide to buy, 1 will send $2.80 within 7 days and the
balance at $3 a month until the $21.80 has been paid. Then
you send me a receipt showing that the $45.00 set of books

are mine and fully paid for.

1 I think 1 can get along

without the books after the seven days' trial, I will return

them at your expense,

Address

€ ' d by
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“Smiling” Through

Hard work and a steadfast faith in the
future will fulfill the pramise of pros-
perity -o American industry in the vear
to com: just as surcly as they defeated
the threat of calamity in the year that

has passed,

Write for Catalog No. 22 L. E. and
the  Supplement
Starrett T'ools,

describing  the new

THE L. S. STARRET CO.

The World’s Greatest Toolmakers Manufacturers of Hacksaws Unexcelled

ATHOL, MASS.

4468

LEARN THE CODE AT HOME

“Just Listen - The Omnigraph will do the teaching” with the

OMNIGRAPH

1HE OMNIGRAPH Automatic Trans-
mitter will teach you both the Wiraless
and Morse Codes—right in your own
home—quickly, casily and  inexpen-
sively. Connected with Buzzer, Buzzer
and Phone or to Sounder, it will send
you unlimited messages, at any speed
from 5 to 50 words a minute.

T OMNIGRAPH is not an experiment. For
wrore than 15 years, it has been sold all over
l|| \uglnl with a money back uuarantee. The

PH is used by several Depts. of the
of Commerce uses the OMNIGRAPH to test. all applicants applying for a Radio

1. 8. Govt.—in fact,

the Dept.
license. The OMNIGRAPH has been successtuily udopted by the lea:ding Untversities, C‘olleges and Radio Sehools.

Send for FREE Catalog describirg three models, $14 to $30.

The Omnigraph Mfg. Co., 22 Hudson St., New Yazk City

1f you own a Radio Phone set and don’t know the code—you are missing most of the fun

DO IT TODAY.

~.XVERY TOOTHBRUSH FAILS BETWEEN TEEFR

Thvs rw Ivory deve caled " " leans the ﬁ"'«: ¢\"’
danger spaces BETWEEN TEETH where —

i 907, ol all FATAL decay starts - Also prevents Had
l Brcan N fhe - Safe - Avod
Prxce only 40c compiete  Lasts @ bleume New 4
months Rehlls (5¢ In Genuine Pyrabn Ivory Finish
with Leather Pocket case $1 00 - Send stamps or cois
8 Sy " ow— Carry 1t with you— Nathing else
CAN save your ltﬂh Your teeth are never clean untl you
clean Between. FLOSSY DENTAL CO. (Dept. 22) Evansion, It

Sunte Repesentatives Wanted

Wonderful, new device, guides your hand; corrects
gour writing in few days. Big improvement_in three
ours. No failures. Comvlete outline FREE.
Write C. J. Ozment. Dept 44, St. Louis, Mo,
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touching its face; and the upper end should
be fitted with a revolving sleeve extending
cight inches or more over the main barrel.
This sleeve carries your finder, ciagonal
and eyepicce, and can he fitted with rings
to run smoothly. In smaller retlectors 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 casily to get a proper focus.
With a steel tape and the sun’s image thrown
upon a picce 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 ceyepiece, not alone from
mirror to diagonal.

The diagonal, or Newtonian flat, as it is
called, is merely an oval picce of glass, sil-
vered on the face like the speculum, and
set at right angles in the focal planc oppo-
site the eyepiece.  The diagonal may be cut
out of any picce of plate glass, iree from
scratches, ground oval and large enough
to receive the reflection—say, one and one-
half by two and onc-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 waod cut accurately
to forty-five degrees and supported in the
focal planc opposite the eyvepiece by a series
of wires running crosswise through the bar-
rel. I have found a right-angled prism of
optical glass preferable te 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 scarccly nccessary to state that your

instrument  will need counterweighting to
a point where all movable parts work
smoothly, I have found old stercotype

metal, to be purchased for five or six cents
a pound at almost any print-shop, the best
for countcr\\mghtq as it can hc melted and
poured into a small space, and is very com-
pact and heavy.

As for cvepicces, 1 have a complete battery
of them; but 1 must confess that an ocular
of my own construction, made of lenses that
once did service. I fancy, in somie little old
tintype gallery, ground by a famous Eng-
lish lens-maker of long ago, its my favor-
ite for observational work. T think I paid
a dollar for six of these lenses in a second-
hand shop; and though the rest of ity ocu-
lars cost from four te thirty-cight dollars
cach, T get the hest 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 cetl in a cobwebbed wm(lm\ contains
a mighty tme lens that is just what is
needed for an eyepicce: and even if the
amateur does secure his oculars from some
reputable dealer and pay the price. he will

nevertheless _ontinue treasurc-hunting along
these aines.
And w. ¢ is true of ecycpicces is also

true of finders: for one may often pick up
a small Lut powerful ficld-glass, giving a
clear wide fleld, in which he can insert
cross-wires, that may be mounted on his
reflector and serve his purpose as well as
onc of the professional kind that costs
twenty to fortv dollars. A finder is a great
help, and in some classes of work quite in-
dispensable.

I.et 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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BIG SAYING —~ FREE TRIAL

Thisbeautiful 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 Annell” 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 Annell’, 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 tﬁan 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
ANNELL’ TYPEWRITER CO.

505 No. 230 East Ohio Street, Chicago.

Send me free catalog and complete information
about your wonderful typewrniter offer; this places
me under no obligation

ELECTRICITY

TWO-YEAR COURSE IN EIGHT MONTHS

Thousands of tiained men needad in the eleetrical industry.
Vst effertive, castest understoml,  latest traindng methods
in oevistetne,  Proper huine tiaming seiviee tow within the
tearh ot eveny ambitious man. Pinctical ebeetricad engi-
weenng vomplete fFree, g S0-page hook of areat value,

Dept. 1, WORLD TECHNICAL INSTITUTE
Jersey City, N. J.

could. In telescope-huilding 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. Dat 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, “1 took your advice not to spend
five hundred of a thonsand dellars for a
telescope, but to build one mysetf: so [
took my coat off and went at it, and today
have an instrument that 1 am proud of,
besides a knowledge of practical astronomy
that 1 wonld never have aequired in any
other way."”

"Sulblémlﬁen‘gedl Spot-
- lights for Niagara

- (Continued from page 343)

Wl e o ' T e

least a partial, refleciion 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 oi
hHght would not Le necessary, as at no 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 bheams 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 water
ballast if, when current to the lamps is
turned on, the bulb fails to light, either be-
cause it has hecome 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 carly
hours of the morning, when but few people
are viewing Niagara's splendors; spotlights
and shore searchlights assisting -he electri-
cians in this work. It is evident that a cer-
tain depth of detail will be obtained with
this lighting arrangement, which cannot be
accomplished with flood lighting methods.

INVENTORS!

Make Your Reservation
NOW for SPACE
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GRAND CENTRAL PALACE

FOR THE

First Universal Exposition

of Inventions and Patents
F(:ln'liary 17th to 22nd, 1923

Write for Particulars

110 WEST t01th STREET  :: 88
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'HIGH SCHOOL
COURSE IN
IWO YEARS

YOU ARE BADLY if you lack
HANDICAPPED [ighSchool

= training,.
You cannot attain business or social

prominence. You are barred from
a successful business career, from
the leading professions, from well-
paid civil service jobs, from teaching
and college entrance. In fact, em-
ployers of practically all worth-while
positions demand High School train-
ing. You can’t hope to succeed in
the face of this handicap, But you
can remove it. Let the American
School help you.

FIT YOURSELF FOR A
BIG FUTURE This course,

which has been prepared by some of
America’s leading professors, will
broaden your mind, and make you
keen, alert and capable. It is com-
plete, simplified and up-to-date. It
ccvers all subjects given in a resident
school and meets all requirements of

.M a High School training. From the
first lesson to the last you are care-
fully examined and coached,

I WUSESPARETIMEONLY

Most people idle away fifty hours a
week. Probably you do. Use only
" one-fifth of your wasted hours for
study and you can remove your
present handicap within two years.
You will enjoy the lessons and the
knowledge you will gain will well
repay the time spent in study.

Check and mail the coupon NOW
for full particulars and Free Bulletin,

American School
Dept. H-126
Drexel Ave. & 58th St., Chicago

American School
Dept. H-126, Drexel Ave. & 58th St.,, Chicago
Send me full information on the subject checked
and how you will help me win success.
~.Lawyer

Contractor
...... AutcmoL!le Engipeer

A
...... Civil Engineer

hop Superintendent
Structural K mpl yn‘::nt“ R

am Engineer

gineer
v Mapping)
Engineer
Engineer

Vocationai Guidance
...... Busineas Law
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When the Baby Laughs—

OU 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 hetter 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.

BOYS! BOYS!
%85 THROW

7, YOUR

BOYS

S —
= . AWONDERFUL BOOK—read about it}
Tells how easily Storles and Playsarecon-
UCCES i| ceived, written, perfected, sold. How many
Vriting whodon't DREAM they can write, suddenly
d find itout. How the Scenario Kings and the
[ Story Queens live and work. How brightmen
il and women, without any special experience, )
4 Jearn to thelr own amazement that their sim- the Teacher, Poliveman or
plestd S]lg:i:ss. mlalv (um(shbrilll.}nl plotsforPlays Friends.
ant lowone’s own lmagination may
s g?vlde an endless gold-mine of Ideas that l J TH E v E N T R I Lo
ng Happy Success and Handsome Cash ) ’
Royalties. How new writers get their names BP0 a little instrument, fita{n the mouth out
q into print, 1How to tell If you ARE a writer, of ||!g.hl_ used with above for Blrd Calls, etc.  Anyone can use it,
How to develop your ‘story fancy,” weave NEVER FAILS. Also & 82 PAGE BOOK
clever word-pictures and unique, thrilling, whirh gives full Instructions on Ventriluqulsm,  Formula for
realistie plots, How your friends may be your worst judges. How Secret Writleg [Iavisible 1nk], 12 Money Making Secrets
1o avoid discouragement and the pitfalls of Failure. How fo #%int and 10 BIG TRICKS ON MAGIC all for I ¢

This surprising book is absolutely free, No charge. No obliga. ' ROY. NOV. CO., Dept. 7228 So. Norwalk, Conn.

y Into a trunk, under the bed or
anywhere. Lots of Fun fooliug

tion. Yoxr copy Is waiting fo: . Wreite for { 0, 3 3
AUTHORgYPRBg Dre ):: 202, AUOI;U‘R'E”Né“')?nngﬁsK‘ LARGEST and OLDEST Maii Order Houseln Counecticut.

MONEY for Y ou Addtoyour Salary—Make extra Pin Money. Start a
caki bserinti . lucrative business of your own. Spend an hour each day
VTI ing ‘Su !fcl’lptlt)ﬂﬁ for the Science & Invention, We'll pay you well and you'll enjoy the work.

rite for full particulars, Circulation Dept., Science & Invention, 53 Park Place, N. Y. C.
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to Use Your
Camera

By DR. ERNEST BADE
(Continued from page 874)

--------- " Pun Wy

How

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 o
hand lens to get the details. For still finer
work the ground glass is entirely unsuited.
Then it becomes advisable to place a drop ot
Canada bhalsam upon the center of the nneven
surface of the gliss, 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 smaltler 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
casily be overcome by providing a tube of
wood or cardboard, one end of which carries
the lens while the other is attachied to the
camera.  The entire device mast be light-
tight. This extension should not be shorter
than eight inches and must be painted a dull
bluck on the inside.  The time of exposure
must be increased, as the light pussing
through the lens to the plate decreases with
an increase of the length of the bellows and
extension.

If the photographic lens is serewed direetly
to the camer, @ 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 hoth ends.

Since the camera should he immovable,
it is to be fastened to a stand or tripod,  This
should not be weak.  One made of metal
tubes s suitable for small cameras hut not
for larger ones. Then, too, it is often neces-
sary to photograph objects which may be
considerably higher or lower thun the tripod,
or which must be taken at an angle.  Here
the tripod alone can sceldom be of service.
Thercfore it is advisable to have an attach-
ment which will permit the camera to be
tited either upward or downward, as re-
quired.

Such an attachment can casily be made.
It consists of two hoards approximately the
size of the camera. The narrower ends are
hinged at one end. The upper hoard, which
is to carry the cameri, is provided with a
winged holt: to the lower board a mat is
attached so that it can be fastened to the
tripod. Then the other upper end is pro-
vided with @ winged nut and bolt, the lower
end carries a round headed serew to which a
stiff wire s loosely fastened, the wire heing
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 be raised or lowered
to any convenient angle and fastened firmly
in position by means of the winged nut, the
tripod being in normal position resting sol-
idly on the ground.

BORON AS A STEEL ALLOY

Experimental work performed by the
United States Burcau of Mines indicates
that the use of boron as an alloy confers
murked hardness on steel.  If the other
physical properties of the boron stecls are
good enough to be applicable to comniercial
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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Don’t Lose Your Rights

Before disclosing your invontiqn to any-
ane send for blank form “Evidence of

In this Department we publish such matter as is of interest to inventors and particularly
doubt as to certain Patent Phases.

“Patent Advice’ cannot be answered by mail free of charge. )
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 address
Many letters are returned to us because either the
name of the inquirer or his address is incorrectly given.

to those who are in

for the benefit of all readers.

are upon the letter and envelope as well.

Conception” to be signed and witnessed.

A sample form together with printed in-
atructions will show you just how to work
1 your evidence and establish your rights
nefore filing application for patent. As
registered patent attorneys we represent
hundreds of inventors all over the U. S.
and Canada in the advancement of inven-
tions. Our schedule of fees will be found
reasonable. The form “Evidence of Con-

Regular inquiries addressed to
Such inquiries are published here

ception™ sample, instructiuns relating to

Talking Pictures
(676)  Michael S, Arapis, New York City, a~ks:

“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 mosie films, "
He also raises several questions concerning synchro-
nization in the former pictures.

To a certain extent you are wrong in your ideas
concerniny the Kellum film synchronizing methods.
I thev used two phonographs, one of the phonographs
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 pthono-
graphs are going, vou would not know the difference
except by an increase in volume of sound. Therefore,
a damper is emploved which cuts down the sound ul:
one phonograph, increasing gradnally the sound of
the other, until eventually the second phonograph s
operating and the first one not at all. In case .
large break occurs in the film, blank filin is inserted
if a duplicate repairing film cannot be obtained.
These blank spaces are distributed over a space of
several feet, bringing the ultimate lenyth of the film
back to what it should be. The oniy effect such
msertion has is a slight flickering, normally not found
in the film, but evident when numbers of these blank
spaces have heen inserted.

If as vou state, your filin is absolutely non-break-
able, you may have u valuable product as there is
much annoyance caused by breaking films, and their
tragility brings about deterioration.

Auto Lock

(677) Roy Cusick, Coatesville, Pa., requests our
opinion on an auto lock placed in the gas hne or
somewhere along the intake pipe.

A. Referring to yvour lock for automobiles, we
would advise that locks inserted into the gasoline
supply leads, either between the carburetor itself.
or in the intake munifold are not new, most of
these ideas being covered by patents. Merely em-
ploying a combination lock in place of the key
lock, does not give you a very satisfactory claim
for a patent, 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
eugine hood must be lifted every time you wish to
lock the engine, We do not advise applying for a
piatent on this sugygestion. They can also be
“jumped” casily by cutting the pipe on cach side
ot the lock and conuecting the two pipes with a
piece of rubber tubing.

Our Endeavor

(678) M. L. Clary, Milwaukce, Wis., asks whether
the advice we give 15 personal and for his own
benetit,

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
are answered in this column, but whetr a fee js
enclosed to cover charges of mailing, cte., 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, ab~olutely personal, if you
50 desire, intended for your own intereds.

You must be prepared, however, to reccive in-
formation which will not always be to vour hking,
but our experience in handling thousanils 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,

ubtaining of patent and schedule of fees
sent upon request. Ask for them,-—a post
card will do.

and we give it, not caring whetlier 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 i

(679)  G. \W. Carpenter, Horton, Kan., submits a |
sketch of an automobile dircction indicator, in
the forin of an illuminated arrow. The direction '
to 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 vour idea
of an electric indicator, to show the direction the

255 OURAY BLDG.,
WASHINGTON, D. C.
“‘Originators of form Evidence of Conception’

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 yvoursclf, financing all
the work, you stand no reasonable chance of sell-
ing anything but an exceptionally clever inven-
tion,

g o = R Ol T
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-

Level and Incl;;mcter

(680) R. J. Ccoper, Watertown, N. Y., enters a
sketch of a water level having a square Lote hold-
ing the water or spirits, the object being to read
the inclination of the surface in degrees,

. 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 hisplace 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 vour device.
By changing the shape of the tube or making the
tube of the level larger, its efficiency 1s destroyed
immediately. A weight hung from a sector, which
sector is cquipped with a level, makes a much
more accurate fevel or inclinometer than Your
water device,  1f vour intended prarpose  was
to build an inclinometer, then we would state that
the device will ve far from accurate, because of
the capillary action of the liquid, and the peculiar
concavity of its surface in these tubes, We do not
believe that such a device if patented, and placed
upon the market, would meet with even slight

tion, for advice as to cost, search
through prior United States J)atcms,

ete, reliminary advice gladly fur.
nished without charge,

My experience and familiarity with
various arts frequently enable me to
accurately advise clients as to prob.
able patentability before they go to
any expense,

Booklet of valuable information
and form for properly disclosing
your idea, free on request. Write
today,

favor.
avor _ RICHARD B. OWEN, Patent Lawyer
B 164 Owen Building, Washington, D. C.
Protectmg_ an Idea 2276-8 Woolworth Bldg., Now York City
(681) M. E. Berry, Provildence, R. I., asks how

he can protect his idea while prosecuting a patent

TRADE-MARKS

and having the model built,
AMD

‘ ATENT COPYRIGHTS

Before disclosing an invention, the inventor should write
for our blank form, “RECORD OF INVENTION.” This should be
signed and witnessed and if returned to us together with model or
sketch and description of the invention we will give our opinion as
to its patentable nature. Electrical cases a specialty.

Our illustrated Guide Book, “HOW TO OBTAIN A PATENT,”

sent Free on request. Highest References Prompt Attention Reasonable Terms
T s FREE, COUPON s

VICTOR J. EVANS & CO., Patent Attorneys

Chicago Offices: Pittsburgh Offices: Philadelphia Offices:
1114 Tacoma Bidg, 514 Empire Bldg, 714-715 Liberty Bldg.
New York Offices: 1001 Woolworth Bidg.

MAIN OFFICES: 779 NINTH, WASHINGTON, D. C,
Address . . ......

T A e o Ay

San Francisco Offices:
Hobart Bldg.

Name. . ... ...
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Electrical Engineering |

in One Year

To fill the ever Increasing demaml for cleetrically trained

business men, consulting and  efficlency  engineers, men
who can handle commercial  englneering  problems,  we
offer a thorough., condensed, and sery practical course

to hlgh scheol graduates,

We teach by practleal work and sclentlfic methads wnder
b7

practlcal winklug comditlons,
tiainlng young men for

Electrical
Engineering
with B. S. Degree
in 3 years

Specialists for years In

Electrotechnles 1 to 2 years,  FEleetrlea]l ant Mechaniral
Drafilng 4 months, Automntlse  Electricity months,
Armature Windlng anl Motor Generator Repair muanths,

FPiactleal Electrleity ¢ months,

A place for every student regardless of age or education.
Up-tusdate laboratories, faculty ol experts, indlsvldual In-
struction.  Students’ Activities.  Radlo Broadeasting Sta-
tion WiIAO. \Winter term now ojen.

GCHEDL of ENGINEERING

-.Milwaukee
Founded 1905

8choot of Engineering
Dept. 8. 1. 31,
415 Marshall Street. Milwaukee, Wis.

Without obligating me In any  way, please mail free

{llustrated book and further partleulais ovn the course

have marked with an X,

. ..Comterclal Electrical Englneering

. .Elecirlcal Englineering

.. Drafting

. . Electrotechnics

.. Automotlve Eiectrlcity

. .Practical Electriclty

..3 mo. Armature Windiug Course

«...3 mo. Light and Motur Wirlng Course

oo, .t mo. Complete Course

of Milwaukee,
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Di.T.0'Conor Sloane

CHERISTRY
|0RaFome,

Cood chemists command high
srlarles. Industrial firms of al!
kinds pay tempting salaries to ge'.
the right men. Salaries of $10,000
a year are not unusual for chem-
ists of exceptional abilitles. The
work ‘of the chemist is extremely
interesting. If you are fond of
experimenting, take up chemistry,

LR T. OCONOR

S Y It you want t0 earn more money,
A M?‘}j':.b.,‘hf’b., the way is open through our
Educational Director | Course in Chemistry.

Aom: Inatitute
Neo York,”formerly | You Can Learn at Home
Chomicol Soriery and | Dr. Sloane will teach you Chem-

. & " Ll
cial ehemist as well ag

istry at home In a practical, in-
@ moted inatructor, &

tensely Interesting way. ur
Course 18 remarkably simple. No
special education required—if you
can read and write Plln English you can thoroughly
understand and master every lesson,

Easy Monthly Payments
D e B iy e o wrerns b by iTh

our course. You can pay in small monthl unts u go along.
Qur plan places uclnnazd education wit‘i.monre:h,:l ::m:.‘

Exporimental Equipment Given to Every Student

One special feature of our course fs that ive to every student,

7thout additional charge, the chemical e‘«i:l:‘r:!ent No wili need for

h‘. ; fes, including forty-two places of [aboratary aj W.'.l"l and
teen vy

wooden box serves u‘-rcnrryln-InCMYor the cuul?;ment ind.:l [ )
ol

SPECIAL 30-DAY OFFER
e et Fomreant o i oo bous - Ma Hhe Counon torday
for free dook,’ Op nities for Chemists, ' ‘and full detsils of
speciel offer, Act edistely before this offer Is withdra:

A i wn.
| — = — — CUT HERE — = = = —

Chemical Institute of New York. Inc,
(Home Ext. Division IA), t40-D. Liberty St.,, N. Y. City

Without obligation or cost, seml e your free bonk,
“COppartunity  for  Chemnlsts,”" amd  fall garticulars ahout
the Experimeatal FEquipnent given (oo shdent, 3o
plan of payment and special S0-duy effer.
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A. There is absolutely no need of protecting
vourself before having a model made, provided
that-you sccure the services of a reliable model
maker. 1f you desire some protection, however.
we would suggest that you have your drawings
and descriptions sworn to by a notary publec.
Have another set (similarly sworn) placed in a
large legal sized envelope, sealed and mailed to
yourself. lLarge 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 yoursell by having parts of the
model made by two or more different model mak-
er«, and as the parts come in, assembile them your-
self,

Vasew

Winners of Loud- -
Talker; Contest

(Continted from page 879)

I R

T T R R T

described below, utilizes the sound box and
the horn of a “hill and dale” type phono-
graph.

The ficld coils with cores of this lond-
talker are two electro-magnets  removed
from an old telegraph sounder and mounted
upon a base as shown. The upper end of
cach core is drilled and tapped to a depth
of about !4 of an inch and a short strip of
soft iron is bolted to cach. Lach strip
should be about 3/16 of an inch thick, and
as wide as the pole picees 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 cach side of the clectro-magnets, drili
a hole in the base, through which long ma-
chine screws are inserted. A nut should
be run, down on each one to clamp it to the
base. Next obtain a strip of thin, first
quality mica, about 34 of an inch wide, and
slightily longer than the distance hetween the
two machine screws.  Drill holes in each
end of this strip. so that it may he placed
upon the two screws.  In the center of the
strip, directly over the center of the space
hetween the two pole picces, 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 coil.  Make a form or tem-
plate of two wouden blocks as shown in
Fig. 3. with « core ¥4 of an inch in diameter.
The two side plates of the template should
be carefully placed, so that their inner sur-
{aces will be perfectly parallel and ¥4 o av
inch apart.  They should also he arranged
so as to he readily removahle, after the coil
is wound. On this template just constructed,
wind ahbout 500 fect of No. 44 enameled
wire,

After the required number of feet are
wound an the coil, one side of the form
should he carefully removed, and thin shel-
lac applicd 10 the exposed side of the coil.
After this dries, remove the core and the
other side of the form, and carcfully shel-
lac the other side of the coil.  After the
shellac dries, wind very carefully several
turns of fine sewing silk around the coil,
taking care to preserve its shape and thick-
ness,

Now obtain a split copper rivet, and in-
sert it in the center hole m the mica strip.
JFasten this firmly in place with shellac.
Place the moving coil between the two legs
of the rivet, and squueeze them hghtly to-
gether, taking care not to damage the coil
m so doing.

Now assemble the component parts as
shown in Mg, L and over the entire appa-
ratus place 4 box, 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 shown
in Fig. 5, and is placed upon the top of the
phonograph, as shown in Fig, 2. The result
witl be, if properly  constructed, a Soud-
talker whose operation will e equal to the
best on the market,

COontinued on page 920)
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CANYOU

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 afortunefor you,
Thousands of thingsare needed R1GHT
Now. YOUR brainscan help. Send to-
day for our great new book—‘‘Inven-
tions and Trade Marks, Their
Protection and Exploitation’
and learn more about making
money from ideas than you ever
knew before. 1t tells many
things that are wanted,

t00. A pestal will de—
it i free.

PATENTS

ADVERTISED
For SALE FREE
In INVENTION And

MANUFACTURING
SUPPLEMENT.

Published for the
tman with an ides.
Bend for free sample
copy. One year'ssub-

e Belp our clients,
without charge, to ges
the dollars out of their
idess—having tacllities
none othera possesd.

Advice free.

Doun’t delay—get the
book &% once.

AMERICAN
INDUSTRIES, INC.

225 Patent Dept.,
WASHINGTON, D. C.

n gcription §U¢ '

s —

A

Protect your rights.
Before disclusing 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 vpinion
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.

have sn invention and desire to secure &

I.’.dﬂ‘t'. send for our Free Guide Book, HOW TO

EET YOUR PATENT, Tells our Terms, Methods,

sto. Bend model or sketch and description for our opiulon
of its patentable nature.

RANDOLPH & CO.
Dept. 172 Washington, D. C.

MR. INVENTOR

WTE ean develop that TDIA and build that working
MODEL for you. Consult us—with our staff of c\pert
engineers, and thorenzily eqiipped experimental machine
shops, we can devdop any inventton into a commert Tl
proposition, whether meetzanlenl. clectricai or automotive
slmplify aned perfect 11, and NAKE 1T WORK. .
Demgning, building and Le gasoline motars a specialty. Experts
on automatic labor saving hinery, chanical drawings made
frim sketches or specifications. Al business confidential and ubsoe
lute secri-cy guarantced,

ELK MFG. CO., Ine,
1926 Iroadway
I*atent Offices.

PATENTS =5 e

MeGill Bldg., Washington. D. C.
Patents, Trade Marks, Copyrights, Patent Litigation

Handbaok for Tiventors, *Protecting. Exploiting
and Selling lnventions,”” seutl upan request,

PATENTS and TRADE'MARKS

As one of the oldest patent firms in Amefica.and
representing a clientage extending toall parts of
the country. we afford Inventors and Manu facturers,

al lowest™ consistent charges. a service noted

for efficiency and tesulls.evidenced by many well-
known Patents and Trade Marks of extiaordinary value
Lacey &Lacey. 644 ISt Washington.DC.

ESTABLISHED 1869
Our book Patent Sense - Free

New York

C.L. PARKER
Formerly  Member  Ex-
aminlng Corps, t'. 8.
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INVENTORS, ATTENTION!
THE PATENT OFFICE

is 70,000 cases
getting worse,

hehind and matters
The patent oftice has made over 8%4
million dollars for the government
and there is no valid excuse why in-
ventions which mean ~o much to

NATIONAL PROSPERITY
and mark the forward progressive
spirit in our economic and industrial
liic 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 s offering $200 in prizes for -
suggestions relative to relicf from the
patent office conditions so «etrimental
to the inventors' interest,

Write for full particulars

WORLD OF INVENTION

8 E. 14th Street, New York City, N. Y.

PATENTS — TRADEMARKS

Thirty-five years’ experience.  Send maodel
sketeh for opinion as to patentability, Free
r “Inventors Guide.”  Highest references
and personal attention assure best results.
FRANKLIN H. HOUGH
520 Washington Loan & Trust Bldg., Washington, D.C.

11and Books on Patents, Trade Marks, etc., sent f:

Our
71 years of experience, efficient seivice, and fair dullnz ns
sure fullest value and

rotection to the appliesnt. The
Scientific American uld be read by all inventors.
MUNN & CO., 613 Woolwoarth Building, New York

Tower Rl h( Chicago, 1. 611 Hanea Bidg., Cleveland, U
ntific American Bldg. . Wusluug(un
Hun-rl Bldg., 582 Market St., San Francisco, Cal

PATENTS

BOOKLET FREE Hi GHEST ﬁEFERENCES
PROMPTNESS ASSURED RESULTS
Send diawiog o nnsdel for -\nmnn(hm
and 1eprt @8 to patentabllity,

WATSON E. COLEMAN, PatentLawyer

624 1 Street NoW., Washingtan, D, .

TENTS
PATICT

Send for free book. Cantains valuahle information
for inventors.  Send <ketch of your inventon for

Free Opinion of its patentable nature.  omge
wenvice, (CPwenty dyears” experience),

TALBERT & TALBERT

441 Talbert Bldg. Washington, D. C.

PATENTS SECURED

Prompt service.  Avalil dangerous delays.
“Revord of Inventlon””

Send for onr
form and Free Book telling How to
Obtaln a patent.  Sened Sheteh or madel for exuminatlon,
Prelimbnary adviee without charge.  Highest References
Write TODAY, J, L. JACKSON & CO., 301 Ouray Bidg.,
Washington, D, C.

h With Good Pay
A Job FO!’ Llfe and Treatment
Annual Vucation and  Sick  Leave under “Tnele  Sam,”
18 opent to yon If between the ages of 17 and 65. Our free buok
“B-11'" wHI telt yon about it. Write today. CHICAGO CIVIL
SERVICE COLLEGE, 807 Kesner Building, Chieage

e

Answers to
Puzzles

won

(Continued from page 867)

AROUND THE WORLD IN TWENTY-FOUR
HOURS

To individuais in a balloon the earth does
not seem to turn at all.  Unless the balloon
is borne by air currents it remains suspended
above the same spot indefinitely.  This s
hecause  the  atmosphere  rotates  with  the
carth, and at the same rate.

[i the atmosphere did not share in the
;,tn(r.ll rotation of the earth wnd all ob-
jeets on it, our lives would not be safe for
a moment. A tremendous gale, which near
the equator wounld have a velocity of about
a thousand miles an hour, \Vunld sweep west-
ward aromnd the world, overturning houses,
uprooting trees, and I)c.mng puoplc us wcll
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 irterval in-
valved in jumping upward five or six feet
the, carth wou'd rotate far cnongh to land
a person half a mile or so from the spot
from which he leaped.

Because of its greater mass the lead hall
would be retarded less by the force of frie-
tion than the lighter iron ball.  Conscquently
the lead hall, 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 stws appear to rise in the east,
move westward in the sky, and set in the
west, At the poles, however, the  stars
wonld appear o move in concentric cire les
about a pomt directly overhead. Even in
temperate  latitudes some stars aever rise
or set but move in circles counter-clockwise
around the pole star.  Thus to people in
the latitude o1 New York the stars of the
dipper never rise or sct but appear to move
westward above the North Star and cast-
ward below it.

CROSS-EXAMINING A WITNESS

At midnight the sun is on the other side
of the carth from us. If the moon at that
time were high in the sky and the nwe-
ridian, it is abvious that the phase of the
moon would be full instead of guarter as
deseribed by the witness. A quarter moon

at midnight would he near the horizon.
ICither the witness was mistaken in regard
to his observations or else he was not

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 nat the moon.

PARLOR MACGIC

If one remetnbers that the pressure of 2
gas against any surface is produced by in-
numerable blows of tiny air particles that in
their random motions happen to- strike the
surface, the explanation of the results of
this experiment will not seem perplexing.
Thus in the accompanying diagram the pres-
sure of the air against the picee of paper
while represented by arrows at A is really
maintained by millions of tiny  particles
striking the surface per second. DBy their
impacts they maintain a pressure of ahout
H.7 Ihs. per square inch against the surface
of the picee of paper. Ordinarily there are
an equal number of particles striking the
surface from the other side and so there is
cqual pressure on both inner and outer sur-
faces of the piece of paper. Now as soon
as one hegins to blow through the spool one
would naturally think that tke pressure
against the piece of paper would be more
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| Great Inventors
Now Teach You

How to Invent

Edison Says Invention is
a Science and should be
taught as a Profession

‘Ihousands of inventions are neeaed tuday. Just

ne little idea cap bring you fortune and fame,
world s
chemistry,

waiting for new inventions in
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 make
some equally simple
invention? Haven't
you ideas that could be
turned into money?
Inventing isn't a mat-
ter of blind luck — it
isn’'t a question of
gue«work Invention
is based on certain
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 'T'ime

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 flrst 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 hy 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
little idea into money.

FRE NewBookon

Inventive Science

A wanderful new book has just come from the
press that tells ail about the Science of Invention;
that ~hows how great inventors work, how little
jdeas 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 penuinely 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 cost or obligation.

BUREAU OF INVENTIVE SCIENCE
Dept. 71, Wisner Building, Rochester, N. Y.

BureaL of Inventive Science, Dept. 71,
| Wisner Building, Rochester. N, Y.

I'lease send me your free book, “"The Sclence of Inventlon."

‘I'he
engineering,

Name ... . eiieiienienes 000000000000000 ereesenns
Address ......... Ceseseesaaas Cierecesssaesaaaen .
City ....... L T T S R TN

Baate ......




"Another

$30 Raise!”

“Why, that’s the third increase 1'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 now!

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6184-C, Scranton, Penna,
Withont cost or obligation on my part, pleuse tell me
how 1 can qualify for the position or in the subject Lefors
which 1 have warked an X:

BUSINESS TRAINING DEPARTMENT

[ Business Management [ Salesmanship
[J Industrial Managewent O Advertising
{ J Personnel Organlzation [0 Better Letters
{JI'raflic Management g Forelgn Trade
[] Business Law [ Stenography and Typing
[ JB3anking and Banking Law [J Business English
[JAccountaney (Including ¢.1°. A.) [ Civil Service

Nlcholson Cost Accounting [JRallway Mall Clerk
% Boukkeeping [J Common Xehool Subjects
;_ Private Seeretayy [J Hixh School Subjects
TJBusiness Spanish  J French (] Illustrating

TECHNICAL AND INDUSTRIAL DEPARTMENT
Electrical Englneering [J Architect

Electrle Lighting O Blue Print Reading
Mechanical Engincer [ Contractor and Builder
Mechanical Draftsman [JArchitectural Draftsman
Machine Rhop Practice [J(“oncren- Hu.lhh»r
Hallroad 1osltlons (0 Structural Engineer
(ias Englne Operating Chemistry (J Pharinacy
Civll Englneer Automohile Work
Surveying and Mapping O Alrplane Englnes
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Nteam Engineering [J Radie  [JMathematices
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international Correapondence Schools Conadian, Limited,
Montreal, ('anada.
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than 14.7 lhs. 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
picce 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.

: Remarkable
Tornado Photos

S

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 p.ant
were destroved. Men working at Penn
Field who were watching the approach of
the storm said, It looked like a {unnel-
shaped muass of cloud and dust, churring
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 trces 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 und carried
high into the uir. Some of this material
was thrown out at a height of 100 feet or
more, while some of it disappeared entirely.

While the castern tornado was by far the
larger and more destructive, it was not seen
by nearly so many people as was the zeestern
one. It was this spectacular western furmel
which practically everyone was watching
while the eastern femnel 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
bank. 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 croussed 1he
river. cut a path about 25 vards wide through
the timbered hills, and eventually disappeared
to the southwesf. The path of this funnel
while in contact with the ground was about
three miles to the west of, and practically
parallel to, the ecastern funnel.

HYDRO-ELECTRIC POWER

Power developed by the Black and
Beaver Rivers in the northern part of New
York State will soon make hydro-clectric
horse power available for light and power
in_central and northern New York lo-
calities.

(Continued from paye 862)

A4 Revolution in Radio Receiving

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
with Brackets
and screws for
panel mounting.
This Detector
is not a fixed
detector but a
revolving one,
Instead of a cat-
whisker. several
hundred grains
of pure gold are
used for contact,
Is always ready
and Stays - Put,
Most sensitive
point of the
detector is found
by revolving the
cartridge slightly
while tapping.

For Pancl Mounting
(Patents PPending)
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 with open arms our

100% FOOL-PROOF
“GOLD-GRAIN” DETECTOR

Awarded certificates of Merit by Insti-
tutes af New York Fve, Mail and New
York Tribune.

National Airphone Outfit $12.50

~ATIINA-
AIREHINE

16-22 HUDSON STREET
NEW YORK

Dealers—Write for Prices

You_r"c/hoice
$ 2 0 00 MUSICAL

= INSTRUMENTS

FREE

We have a wonderful new sﬁtem of teaching note music
by mail and to the first pupils in each locality we will give
free nS‘A).OOslg)erp Violin, Tenor Banjo, Ukulele, Hawai-
ian Guitar, Banjo, Guitar, Banjo-Ukulele, Mandolin
anjo-Mandolin or Cornet ab: cly free. A very small
charge for lessons Iyour only expense. Pay nothing if you
do not learn to play, We also teach Piano and Organ,
Complete outfit free,  Write at once, no obligation,
SLINGERLAND SCHOOL OIF MUSICQ
1815 Urchard St., Dept. 176 Chicago, T11,

“BOW LEGS and KNOéK-
KNEES” UNSIGHTLY

Send for booklet showing photos of m.n
\:ga'zgd without THE PERFECT LEG

PERFECT SALES CO.
140 N. Mayfield Ave., Dept. 50, Chicago.llN.

To Dr.Rowe.the spe-
A LE I ERciulisl, brings valu-
. < able information of
his Institution and latest methods of treating dis
eases of the Heart, Kidneys and Urinary Syslrnﬁ

postage, 4c.  Write today, DR, R
Pearl St. (13), Buffalo, N. v, =~ (OWE 110 N.
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on the worlds
supreme Head Set

DICTOGRAPH
Rad‘gvoHEAD SET

as 127 Now *8

OW you can get the world-famou Dictograph System of Loud Speakin
Dictograph Radio Head Scet at a I'clephiones
clear saving ot $4.00! he tre- Take advantage o1 this saving now )
mendous demand, calling for quantity pro- Note the amazing improvement etfected Ibldlo LOUD SPEAKER

duction, makes possible the new price o 1t your receiving set by the Dictograpi

only $3.00. I}.cvor beiore has radio  principle of super-sensitive and accurate Il perfect Lond Speaker $
Head Set of like quality been offered for  sound reception. 3000 ohms, for all crys- _ .
so little money. This is exactly the same tal detector or vacuum tube receiving sets il 3 ‘f‘ L
Dictograph Radio Head Set that has al- Regularly furnished as Standard l-guip instrument of supe val S -
ways sold for $12.00—made by the makers ment with leading radio receiving sets. t $20, sitk cord. An orerehiml
of world standard Dictograph products, Note lans are now under way for the pr ;
imcluding th marvclouL?};\ ;:rtip n Clsl duction of the new Dictograph SUPLR-TONI ft. texible
J g @ cousticun o llead Set. the most perfect instrument that cm Renroduces e v ety
the Deaf, the Detective Dictograph. the e made. Price $12.00. ] o
31 ahsolutely r,
1 /Ie Sta"([l”‘(l ()f t/I(' ,’ ())'[([ n | tones. ee from
tortion. .\sk for

l)lCT()(;I{ \I)l l l)l{()l)U( :’I‘S (:ORI)OI{A‘\TION free demonstration iat re-

ible radio shops.

230 W. 42ud Street  (Branches in all principal cities)  New York City

f ad™ v e T ) -8 1\ ") _ﬂ vamm

I I/l R AD I O( : EM Hear the programs of the Broadcasting
e Stations on 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 operare and
enjoy the RADIOGEM. 1t 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 Can Be Sold For Only §1

Here's the secret: The RADIOGEM Construction eliminates all
unnecessary trimmings, cabinets and the like, whichdo not play
any part in the operation of aset. 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 alt
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 madel And the RADIOGEM costs you nothing to
operate: no form of local electricity is required.

Y 3 The RADIOGEM is the wonder item 0
I)I‘J \I‘]tl{b 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 ("18 RADIOGEM
up to CORPORATION

H Qo 42-S HUDSON STREET
20 Miles NEW YORK CITY

Without Phone
ar Aerial




916

L g

Student Winding a Stator

Learn
Electricity

HE whole world of electricity is

: Month
In 3: Months

I open to the Covie trained man.,
He is trained completely,  He can

make big money as Power Plant Oper-
dtor, Superintendent, Telephone man,
Construction worker, auto, truck or
tractor clectrician, battery mai, radio
expert, or e can go into business for
himself as electrical contractor, dealer,
auto igmtion or battery expert and
make from $3.000 to $20,000 a vear.
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

COYNE

The Increassd  popularity of Coyne amd a
tremendous  intlux of new  stwdents simply  foreed
us to mave into larger wd ore spacious quar
ters.  lbere, in the DIg. new home you will find
addind  eleetrical  equigment—new  and  larger de
lartidents—a  more  complete  electrical  training.

Earn $150 to $400 Per Month

Nou books ur useless theory You are trained
on $100,000 worth of electrical equipment. Every-
thing  from door bells to power plants You
wurk on motors, generaturs, house-wiring, autos,
batterles,  radio  switch-boards,  power  plants—
everything to mmake sou an espert ready to step
right into a position paying from $15 1w §100
a week, Learn electrigity in the eleetrlead center
;:f the world. Semd coupon twlay for a free cata-

- Radio Course FREE

We include the following free with the regular
course :

(1) A complete course In auto, truek amd trac-
tor electrieity  amnd  storage  batteries.  Greatest
outlay of auto electrical and battery equipment in
the evuntry.

2) Course in Radie——the marvel of the age.
onstructing, Installing and operating.  You can
huild your ewn wireless teleplone set.

(3) A dife scholarship in the Cayne sehool. You
o stay as long as you wish and return for fur-
ther sraining at any time in the future

EARN WHILE YOU LEARN. We help
students to sconre jobs to carn a good part
of their cxpenses while studying,

Send Coupon Now!

Dan't «delay 2 minure=esend that coupon in
right now for ovur hig free catalog and full par-
tieulars of thls wonderful offer.  Act now!
Coyne Trade and Engineering School

B. W. COOKE, President

Dept. 5331, 1300-1310 W. Harrison St., Chicage, lil.
.‘--------E----------------- .
[ B. W. COOKE, Pres, Coyne Trade and »
2 Engineering School 8
] Dept. 5331, 1300-1310 W, Harrison St., 8
H Chicago, 1!, M
? Dear Rir: P'lease send me free your big ealalog H
g anmd tull partlcularg of your spectal offer of two
8 extra ecourses. :
: NOME eovovssoontotonsessosssassnceananess :
[} [}
B AUress. o.ceueencnrsnsentecisieraacnsneces g
[} L)
0 ©oooocoooooo “ 1
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Movies That
Talk

(Continucd from page 898)

I T R

producing organism. This he found in the
clectrostatic telephone.  This consists of a
thin tight foil of aluminum, stretched
around its edge like a head of a drum (Sce
Fig. 3).

The solid portion is a brass casting with
numerous holes or grooves or the equivalent.
The upper surface of this casting 13 tlowed
over with a thin layer of lacquer.  Instead
of lacquer, thin isinglass or tissue paper can
be used.  The potential difference of the
clectrostatic telephone ties btween 300 and
700 volts. The holes in the brass casting
serve for the following purpose: Between
the aluminum foil 0.01 wm, thick and the
brass casting or frame, there exists next to
the insulating layer an exceedingly slight air
cushion which must be compressed.  Seibt
tound 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 clectrostatic telephone is very tavor-
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
microphone, which by the transformer, b,
is conmected to the high-irequency ampli-
fier, c. By a second transformer, d, this is
coupled to the two electrodes of the nitrogen
tube, ¢, with its capillary connection; f is a
battery, ¢ are choke coils, i 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, mi, It must he abserved that
in the diagram the nitrogen tube, ¢, is shown
turned through 90° only to make the illus-
tration clearer.  The image is develoaed,
fixed and dried.

For speech reproduction the arrangement
shown in Fig. 4 1s adopted. As a source of
light & Nernst lamp or some similar one is
used, which throws a fine wedge-shaped
streak of light through the lens, o, and the
slot, p, tipon the film, ¢, 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 cun-
nected to a high-frequency amplifier, ¢, as is
also the anode.  To the outlet tube of the
high-frequeney  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.

ltis not by mere chance that the develop-
ment of talking films is almost exclusively
taken up hy wireless experts like G. Seibt,
Lee de Forest. S. Loewe, for the methols
of wirceless technigue as regards the close
relationship to the problems to be solved.
find application incvitably in the speaking
film. In the beginning, according to all
witnesses, speaking films were hrought out
first by G. Seibt,
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Brings you
a genuine

Uu‘m)n

TYPEWRITER

1—Shi -Ward rebulit like new,
‘l.:yd;hore fm dA.yrl' fr.u nly

DowN

w machine
in looks, acuon orgu-liu of work we'll refund ev
cent paid by you. Below factory price. Guarant.
five years. Unb le eas:

y
Send for Our Free Book
A postal will brin‘ ou our big typewriter book in
colors and gold—F| l‘. Every step in famous re-
building process illustrated and explalned. Let us
shgw you how you can save resl money.
rits now—no obligation.

Shipman-Ward Mfg. Co.
Typewriter Emporium
2161 Shipman Bldg.
Moatrose and Ravens.
wood Avenues,
Chicego

LOOK LIKE ONE AND
FEEL LIKE ONE

oaden vour shoulders, deepen
sour chest, enlarge your arms,
and get a developinent that will
attract attentlon. I yourself
full of energy aml be powerful,
My New Book
“Muscular Development”
Will Explain How

This ook 8 ilustrated with 26
till page photogiaphs of myself
and of some of the world*s fin-
" dereloped  athletes 1 have
frained. 1t will interest and
henetlt you meatly,

Sead e Astamps or coin) for a copy NOIV, today,
while it is on your mind.

EARLE LIEDERMAN, Dept. 201, 305 Broadway
NEW YORK CITY

NEW SINGLE PHASE A. C. MOTORS

s H.P.==110 -~
st 60 cvolo . LU
1725 speed, % 11.1.561.00
complete with 'V HEN 67.50
cord, plug [ ll.l‘ 85.00
and  groove:) 2 M. 97,00
mlley,$13.00 Include  Pulley
and - Base—All

GENERAL

TN
ELECTRIC Mortors, 1o HL L

or larger. 110

Includes pulley. ONE YEAR 220 Volt. Rep,
L3 1 6 L STNT) GUARANTEE  lLud. Tyne.
Sutisfaction  guaranteed  or wmoney  refunded

tlustrated Catalog of Motors and Supplies FREE
HYRE ELECTRIC CO.,631-H So, Dearborn St.. Chicago

Ford Owners

~N\Z The wonderful newly patented

% Sun Automatic Spark Regulator
= eliminates all Timer trcuble.
Gives proper spark automatically
for every speed of the motor.
More power and greater niileage
at less cost on either rough or
smooth roads or when climbing hills. Prevents
cqrbo.n Dngu away with uee of spurk lever, Back
kick impossible. Uutlasts all other Timers. Fully
guaranteed. Sold on 30 duys trial. Agents
wanted. Splendid Profits. Auto Sun
Products Co., Dept. TT  Cincinnati, O,

EWRITERS

We Save You S50 %6
BUY OR RENT. 6 Months’
Rental Appl

'All standard makes,

$10up. Rebuilt by famous **Y -
o-u.'P Machinee );buol\xl:lsy ooo:’]n-g-l’::):'

SLIMINATE THE STORAGE BATTERY
Ly using BRUNO No. 4 SOCKET the only socket
that takes the dry cell tube, Unconditional guar-.
antee.  $1, postpaid.

BRUNO RADIO CORP., 150 West 14th St.. New York City

OLD MONEY WANTED

$2 10 8500 EACH pald for hundreds of old or odi 'olns.
Keep all old money as you may have VERY valuable coing,
Send 10e for New Iilustrated COIN VALUE BOOK, size
4x6. Get posted. We pay CASH, Clarke Coln G, Avenne
77. Le Roy, New York.

{“ BECOME A LIGHTNING
TRICK CARTOONIST"

Make wminey ehalk talking
program of trick idrawin ith  iostructions by a pro-
fessionnl eartounist. rtun puarsoteed. Circulnr

RKatis
free. Balda Art Service, Dept. 4, Oshkosh, Wis.

Send 9100 fur enappy
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A Fascinating Big-Pay Field
You Can Put Your Heart Into

AN ELECTRO-PHOTOGRAIHIC TALKING
MACHIN
By Dr. ALFRED GRADENWITZ

It was my good fortune some days ago to
inspect a remarkable outfit achicving a re-
sult attempted  since the carly stages of
cinematography, viz., registering on a flm,
side by side with the picture, a true record
of the accompanying dialogue.  Inasmuch
as this outht comprises a number of novel
apparatus devoid of any mechanical organ
of transmission, cach 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 Elcctric Ear. The first organ
designed by the inventors, Messrs. Hans.
Vogt, Dr. Jo Engl and Joseph Massolle, can
he Hitly termed an electric ear, and is a
microphone comprising no magnets or me-
chanically vibrating parts and thus instan-
tancously responding to the slightest whis-
per.  Scientifically it is known as the catho-
dophone, and may be briefly described as
follows: The sheet metal funnel visible in
our fgure is relicd 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 eclectric particles or
clectrons, thus ionizing the air around it,
. .. making it a conductor of clectricity.
. accordingly. an eclectric tension be ap-
phied between the incandescent wire and the
nozzle ahove referred to, secondary electric
discharges will take place in the interval
Now, the cffect praduced by talking into
the funnel will be 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 seeond circuit,  Inasmuch, how-
ever, as these Huctuafions are incredibly
small, of the order of about one-millionth
ampere, an amplificr similar to those used
i wireless telegraphy, bnt specially con-
structed for the present purpose, had to he
inserted,  This will reinforee the original
fluctuations with absolute uniformity, thus
avoiding any deformation,

by The Ultra-Freqieeney Lamp. The
next picee 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,
fluctiates 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,

(¢) The Llectric IEve. In order to re-
praduce the sound thus  photographically
recorded, the light from a steadily burning
lamp is allowed to pass through a narrow
slit and the tihm s evenly aimwound Dy
means of a special arcangement in front of
it. 1t thus strikes what is termed an electric
exe, viz, a phata-clectric eell responding
without any lag or inertia to the most rapid
fluctnations of light, and sctting up corre-
sponding fluctuations of electricity, Tt is a
glass bulb traversed hy an electric current
and coated inside with a chemical (potas-
sium, rhubidium, cte.) layer which, on the
mpact ot dight, will give off electric par-
ticles, electrons  thus increasing the conduc-
tivity of the clectric eye and raising the in-
tensity - of the clectric  current  passing
througl it. These fluctuations of electricity
are of the same minute quantits as those
used to record the sound, and, accordingly,
must he reinforced by some type o1 am-
phiher tube.

()  The Electric Mouth. This is a loud-
speaking telephone devoid of any magnet
and basced an i decidedly new principle, viz.,
the variable clectro-static  attraction  he-
tv\iccn two disks placed in front of one an-
other.

!

NO matter whether you wish to visit every nock
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 krnow 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!

FBOM every hranch of Wireless comes the call for oper-
ators!  From te sea comes the call of the I'. & Mer-
chant Marine, operating vessels that ply over every ocean.
Private steamship lines whose ships reach India, Norway.
Africa, and ports in avery part of the world also sound the
call for licensed operators. Big opportunities are offered,
with the chance to see the whole world, as an officer with
luzurious quarters and good pay.

From the land, to0, comes the call of the new forces that
have formed to make wireless the greatest means of eom-
munication in exlstence, A new organizatien, with $20,.
000,000 capltal, 1s establishing land stations In every sec-
tion. The Independent Wireless Telegraph Co. ia carrying
out tremendous expansions. Business Houses, Ralilroads,
Police Depts., Newspaper Publishers, Commerciai Clubs,
Banks, Agricultural Stations, Tisil Servico—In every flold
Wireless is belng adopted as an essential department of the
husiness. And now as neser before 18 your big life-time
opportunity to get in on the wonderful future this fascinat-

ing fleld holds for you.
Cash in on the
B orld’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 fleld
has only taken one step com-
pared to the enormous strides
that are yet to come. Today

o

AMATEURS
Have you ever realized
that Wireless offers you
a splendid fleld qlled
with good opportunities
and Interesting work?
And that the present
—attiractive as it fs—
is only -a little Indlca-

tion of the wonderful | Wireless is bullding itself int
future that Wireless of- one of the most gigantle
fers you! Learn at forces ever known. You ean
home in spare time all cash in on tais expansion.

about Wireless. Bulld
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
how!

The world needs Wireless and
you can profit through thie
need. The world necds Wire-
less Operators and you can
now easily and quickly qual-
ity for the splendid Induce-
ments {t offers.

The National Radio Insti-
tute t8 taday the oldest snd
largest wireleas echool In
America teaching wireless by mail. This institute is offi-
clally recognized the U, & Department of Commerce,
its diploma 18 glven official credit. The Natlonal Radlo
Institute will qualify you for a fine Wireless position in a
short period during your spare time.

New Easy Way to Learn

Through a remarkable patented {nvention and our Inter-
esting heme-study course the Natloual Radio Institute
makes It easy for anyone to learn Wireless at home; ne
matter whether sou know a thing ahout it or about elec-
triclty at the present time. And radle amateurs will he

amazed at the speed in which our system qualifies tham far
the Government license as s Sentor Operator.

Ae P. Gtlleece, one of our students from Philadniphla,
Pa.. saye: ""Thanks for your diploma which 1 received this
morning. Today 1 also recelved the result of my examina
tion—a First-Grade Commerelal License.”” You, ton. can
quickly qualify for the blg opportunitias open in Wireless
o land and sea.

Special Opportunity Now Open

The urgent need for radlo experts and the calls whioch
come t3 us for our students prompt us to make a special
offer open to new students for a2 limited time. Through
this special offer your enrolment will he accepted at o
epecial rate and you will receive without extra cost our new
course in Wircless Telephony.

FREE BOOK-—Mail thig coupon at once and we will
send you our valuable book, '‘How to Learn Hadio at
Home," telllng about the splendid opportunitles \Wireleas
offers. Lawrence Waring, one of our graduates of Norfolk,
Va., says: “‘There ls no other profession today offering the
epportumity to trasel and eéec the world and at the same
time paying a good salary as radlo telegraphy. My hoard,
of course, costs me nothing. The work 18 not hard; In fact
it 18 the most Interesting work I have cver heen In. We are
sailing for Verdo, Norway, and will come back by way of
Englani and France. 1 will get & chance to aea the Land
of the Midnight Sun.’”

Let us tell you how you can travel all oser the world with
easy work and good pay. Or, {f you wish, Fou can aceapt
ene of the hig wireless poaitions on land which sre now
urgently in need of your services.

Mail Coupon for FREE BOOK

It costs you nothing to get our interestit.g 1llustrated
booklet  Whether you are an amateur or not, send for It.
Malil coupon today for this booklet and for full facts about
our apeclal Rhort-Time Offer. Fill nut coupon now—then
mail [t todayt
Natiena! Radle institute,

Dept. t4-A, Washingten, D. C.

#==RUSH THIS SPECIAL COUPON ==~.
: Natianal Radio Institute. Dept. 14.A s
9 Washington, D. C, [ ]
[}
: Send me your FREE hook. ““Hnw to Learn Redio At §
1 Homs.'"  Also tell ma abont yonr apscial Bhort-Time g
H offer. M
L]
[ ]
[ ]
[ ]
]

Used for
Telephones
Detectaphones
Sound Transmission
Experiments

Radio Loud Talkers
}:roi:fpa id $]"00

with instructions
Ser.d for diagrams, free

K. ELECTRIC CO,, ISP

Our Genuine Skinderviken Transmitter Button

Do Not Experiment
With So Called

Improvements.

CRYSTAL
AMPLIFIER

Radio News, October Issue
Page 649

ark Row, NEW YORK




FREE-ThisBook on
Home Beautifying

SON £ SON,

rities

§.C JOHN

tod Finishing Autho

"The W:

RACINE.‘HI. u.S.A

HIS book tells how to fin-

ish wood in artistic stained
and enameled  effects. Gives
practical suggestions on mak-
ing vour home artistic, cheery
and inviting. Tells just what
materials to use and how to
apply them. Indudes color
card—gives  covering  capaci-
ties, etc. Use coupon below.

JOHNSON’S
WO0O0D DYE

With Johnson’s Wood Dye in-
expensive soft woods, such as
pine, cypress, fir, etc., may be
finished so they are 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 out the beauty of the
grain without raising it—drics
in 4 hours and does not rub
off or smudge,

Full instructions for finishing
all wood—old or new—soft or
hard, are given in the book.
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g 8. C. JOHNSON & SON, Dept. SI-1 H
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Stereoscopic
Motion Pictures

(Continued from paye 857)

were being viewed from first the rig]li eve
and then the left. The speed of projection
would probably be increased in this motion-
picture machine, so that the scene will not
appear jerky.  Due to the peculiar praper-
ties of the human cve, with regard to retain-
ing images impressed upon its retina, the
stercoscopic 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, which,
according to the inventor, appears to possess
those pbysical signs of relief which ongi-
neers are now tryving so hard to obtam.

Naturally, whether this device proves sue-
cessful remains to he seen after the experi-
mental maodel has been given a thorcugh
test,

Another of these developments is one
invented by Frederick Lehmhoff Wyld, a
Parisian.  His method of obtamning stegrco-
scopic ctfeets is different {from the methods
deseribed in this article.  In this deviee an
ordinary  motion-picture  film is cmployed
which 15 projected ona convex inclmed
sereen. This screen may be transparent or
opaque, dependent upon the position of the
projecting  apparatus, and this position is
largely determined by the amotnt of space
available. A concave mirrar is placed in

iront of the audience which reflects the
image formed on the convex sereen just
deseribed. Inasmuch as  the screen  is

placed between the focal point of the con-
cave mirror and the mirror, the image is
truc and enlarged, not inverted, as would be
the case if it were placed outside this forus.

Science and Invention for January, 1923

Use is now made of certain peculiarities.

of spherical mirrars, which are usually con-
sidered as defects in the construction of
some optical apparatus, snch as telescapes,
in that deformation of the image produced
by the relative distance separating the serven
from the axis of the mirror, develops a lack
of similitude of the image simultancously
scen by both cyes, and because of the dii-
ferent distortions given to the image hy the
spherical mirror, stercoscopic results are
obtained.  The audience appears to see the
image well hack of the mirror, and the
position of hoth eyes with respeet 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 this way the stereascopic effcet.

Unfortumacely, cvery stereoscopic motion-
picture machine, regardless of how aceu-
rately it is built, does not develop periect
pictures. as is often claimed, and  stereo-
scopic pictures fatigue the eye. The writer,
having recently viewed several stereoscopic
reproductions, has found this to be true. the
prime factor responsible for this is the at-
tempt of the eye to accommodate itself to
the varying distances of these hmages. A
simple experiment can be made by anvone
to determine how tiresome cven an entire
performance of this nature would he, Sy
placing a picture in front of him and an-
other at a relatively greater distance from
him. Now shift the gaze rapidly, so that
the details of both pictures will be seen,
accommaodating the eye to the picture in the
foreground, and then to the picture in the
distance.

Nevertheless, stercoscopic motion pictures
are beautiful to look at, and seem ta he real,
apparently Jeaving the sereen entirely ard
projecting themselves out into space imme-
diately in front of the ohserver,

Several theatres will soon open,  featur-
g as partions of their programs, sterco-
SCOPIC moving pictures

|
|
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YOUR OWN BATTERY
You can do it — without removing your
battery or even disconnecting terminals.
‘The Valley Battery Charger will end your battery
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battery. Price$18.00. Send for bookier.
Valley Electric Company
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DEAFNESS IS MISER
I know because I was Deaf and had Head Nolse
for over 30 years. My invisible Antisepti¢ Ea
Drums restored my hearing and stopped Hes.
Noises, and will do it for you. They are Tiny
Megaphones. Cannot be seen when wom. Effec-
Htive when Deafness is caused by Catarrh or by
Perforated, Partially or Wholly Destroyed Natural
Drums. Easy to put in, easy to take out.
‘‘Unseen Comforts.””  Inexpensive. Write (or
Booklet and my sworn statement of how I recov-
ered my hearing.
A. O. LEONARD

Suite 369, 70 5th Avenue New York City
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Bo an expert wrestler, Learn at home by mall.
Wonderfullessonapreparedby world’schamplon:

Farmer Burns and Frank Gotch. Free book
tells yog how. Secret holds, blocks and tricks re-
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ARN WATCH REPAIRING

' §ou can learn by our modern and orig-

inal system of instruction every part
of the Watch Repairing Trade at home
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ARE YOU BASHFUL, TIMID

8elt Conscious. Embarrassed in Complny Let us tell
you how you can overconme these troubles and ucqulro

Poise, confidence, assurance and a magnetic personal
ity.  Address The Veritas Science Immute. l400
Broadway, New York, Desk 5.
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Electric Primer for
Cold Weather

(Continued from page S08)

o

wire. I'ut the looped end of the wire under
the screw head and screw up the nut to hold
it firmly.

This whole assembly, with wirc attached,
is first screwesl into the tee.  Fer this re-
sistance coil any convenient resistdrice wire,
sich as "Climax” No. 18 B. & &, will do.
IFind by experiment the tength which will
take twenty amperes from a six-volt storage
battery.  Ta do this connect a foat or so of
the wire in series with an ammeter and to
the battery.  This can probably be 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 he 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 ol the T and screw
in the pipe nipple over it If a porcelain
tube is unavailable use stove-door mica
ratted into a tube,

The bottom part is probably the fussiest
of the whole jobh, since the machine serew
which serves as the terminal must be insu-
Lated from the rest of the primer and alsa
must not cause leakage of gasoline, Get at
the hardware store a few fibre packing wash-.
crs which will fit inside the V-inch screw
cap. The screw is any convenient size
which will fit snugly the hole in these wash-
ers. A hole is dritfed through the middle of
the cap larger than the screw  diameter,
Twist the end of the resistance wire 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
heing serewed to the nipple. Cne of the
fibre washers cut down to the inside diam-
cter of the hole in the cap and a larger fibre
washer placed outside it A nut is next run
on and screwed tight with a wrench, while
the serew s kept from turning by being
gripped by pipe pliers.  Paint or shellac
should be used on the washers. ete., to insure
points which will not leak.

To operate. fill the priming cup irom a
squirt can, enough times to fill the hmtmg
coil chamber nearly up to the side opening.
Then with the cock closed, the current is
turned on—ote side of the battery being
connected to the bottom terminal post and
the other grounded. In a few scconds a
heavy vapor of gasified gasoline will hegin
to flow out through the side opening into
the inlet manifold.

Contributed by J. T. La~sixa.

COUNTING HUMAN HAIRS

After counting all the hairs on the heads
of the studcats. two professors at the
university in Munich, Germany, found that
men have from 40.000 to 50.000 hairs on their
I;&z;ds. while women have from 60.000 to 70.-
000.

SMALLEST RADIO SET HOUSED
IN CAPSULE

The smdllcst 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 WJZ,
in Newark, N, J.. was distinctly heard by a
numbher of radio fans present at Dr. Hutch-
inson's invitation.
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Your Choice

1 75¢c a Week

We have cut
the price
one-half

Nec¢ matter what your occupation, one
of the home study scts listed below will
quickly fit you for a better job and bigser 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 75¢c a week. But
you must act now! We cannot guarantee these
reduced prices for any great length of time.

These booksare the work of recognized authoritics.
They arc writtenin plain, casily understood language.
by recognized authorities, and contain hundreds of
photographs, diagrams, tables, ctc., that make diffi-
cult points as simple as A-B-C. Handsomely and
duratly bound in half or full Morocco leather
(except as noted), and stamped in gold.

Pay-Raising Books
At Greatly Reduced Prices

Accountancy and Business Management,
7 vol,, 2700 pages, 1000 pictures. Was
B850 L.ttt e Now $249 st

Carpentry and Contracting, 5 volumes,
2138 pages, 1000pictures. Was$37.50. Now
Civil Engineering, 9 volumes, 3900 pages,
3000 pictures, ‘Vas 867.50......... Now
Electrical Engineering, 8 volumes, 3000
pages, 2600 pictures. Was $60.00. . . Now
Automobile Engineering, 6 volumes. 2600
s. 2000 pictures. V as $45.00. . . Now
Macinne Shop Practice, 6 volumes. 2300
pages, 2500 pictures. Was $45.00. . . Now
Steam and Gas Engineering, 7 volumes,
.;\300 pages. 2500 picturcs. Was $52.50.

19.80
34.80
29.80
21.80
21.80

24.80
Law and Practice (with reading course),
12 volumes, 6000 pages, illustrated. Was
$97.50. .e...Now
Fire Prevention and lnsurance. 4 vols. o0
1500 pages, 600pictures. Was$30.00. Now
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1728 pages, 2000 pictures. Was $30.00. Now
Sanitation, Heating and Ventilating, 4
vol’umes. 1454 pages, 1400 plcturc Was
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Drawm 4 volumes. 1578 pagcs 1000 pic-
tures, glue -prints, etc. Was $30.00. . Now
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7 vol 1800 pages 540 111ustratlons Was
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Send No Money
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Act now—while these splendid hooks are being
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offer is open to every person within the boundaries
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—fill in and mail the coupon
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YOUR BOY’S HAPPINESS

is one of your first considerations,  Get TIE
BOYS' MAGAZINE for him,  He nceds this great
hoys' periodical,  Parents owe it to their sons to
give them clean. interesting and instructive read-
ing that will make them seclf-reliant, manly and
courageous.

AN 8 MONTHS’
TRIAL SUBSCRIPTION
FOR ONLY 50 CENTS!

(T'his is zcay below the rvegular price)

Kach issuc 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, ete.

Beautiful big pages with handsome covers in coi-
ors,  Profusely illustrated throughout. A big lot
of Jokes and Comic Drawings, Eight issues equal
20 big volumes, which would cost, as books, at
Icast $20.00,

A special feature is the award of $220.00 in
cash prizes for the hest amateur work in many
subjects. here 15 no reason why YOUR bhoy
should not win_some of these prizes. Remember,
auly 30 cents for cight months, If you are not
satisfied, we will refund your money promptly and
withaut question.  Remit in stamps if more con.
venient.

(On sale at all newesstands—10¢ a copy.)
[T AR O
TEMR OUT UERE

The Scorr F. Revriewn Co.,

9242 Main St,, Smethport, Pa,

I accept your special half-price introductory affer
and enclose 50 cents for which send THE BOYS®
MAGAZINE for eight months to

(Write name and address plainly)
NI L e e
Street or RIFD oo o
City coviiiaaat, DoOacoaaaoa State. ool
BLANK CARTRIDGE PISTOL
. Protection against Burglare, Tramps, & Dogs PnlcEs

St |
Lonks Cartridges, by oxurere: i‘ewm
Johnsen Smith

& Co.,
1218 Washington Ave., Racine, Wis.

-
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LEARN AT HOME e S DURING ETIME

= 2 sorm & Gond 5
lw"l‘;{:’ b;:&. '33:.-‘:.@':. on c:rd it yor:m .ﬂ.}""‘"“"
F. W. Tambiyn, 424 Ridge Bidg., Kansas City, Mo.

TELEGRAPILY

and Wirelese) and RATLWAY ACCOUNTING taught thorouehly.
Rig sainries: grest opportunities,  Olleat, lurgest achool.  Endorsed by
Telegraph, Rallway, Radle, amd Cimernment off. s  Frpenses low—
cppertunities to earn large porcion.  Catalog free.

DODGE'S INSTITUTE, A Strect, Valparaizo, nd.

Daylight Moving
Pictures
By MAURICE E. PELGRIMS

o

(Continued from page 801)

B
W

screen itself 1s placed midway in what,
temporarily, is a sort of long wooden tmnel,
The visible opening presents an arca of
about seven feet square. The particularly
interesting  property of the dark chamber
of remaining  entirely dark  despite  the
luminous heam projected by the apparatus
through the screen and the daylight arriving
from the surrounding open space. is also
quite notewarthy,  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 fect.

e e

Winners off Loud-
Talker Contest :

(Continued from page 912)

e

FIFTH PRIZE
By T. Mackie

This loud-speaker is built almast entirely
irom a Ford horn.  First undo the six bolts
around cap of horn,  Before taking the see-
tions apart make a scratch on each directly
opposite cach other to aid in assembling.
Take the sections apiart and remove the iron
diaphragm, If the windings of the magnet
coil are 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 38 of an
inch in diameter between two fibre picces,
placed Y4 of an inch apart. Wind some
fine wire from a spark coil secondary, No.
40 cnameled, to a depth of abont ¥4 of an
inch, lcaving 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 % inch wide. The horn is now ready
to ‘assemble.  Place the fine wire coil in the
exact center of the mica diaphragm, use a
little glue .or shellac to stick it there, then
clinch it in position with a picce of copper
wire (sce Fig. 1) passed through holes
drilled in the mica. Place a cardboard ring
on cach side of the mica and attach with a
little glue. Drill two ¥4 inch holes near the
horn terminals, «nd 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 sce that the leads are placed all
right. On top of the diaphragm place the
cap (FFig. 3) so that the scratches are op-
posite cach other. Hold the sections tightly
together and drill through the six holes
with a Y% inch drill to remove the card-
hoard and mica therein. Fasten on cap and
support with holts.

For the base use a picee of woad 7 x 9
inches. Cut a slot 3 inches fong and 14 of
an inch wide, parallel to and 34 ‘of an inch
from one of the ends. Drill 2 Y4 inch hole
254 inches from cach 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-
wraph and connect as in Fig. 4. Run the
canmecting wires in grooves in the base.
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Electricity

Taught by Practical Men

learned overmght  Hapharaed 1ne

not give you the solid foundal,

You can get thr neces

Yau con ent thy nece day rom your presens

ime. Hundreds of Burgess irained men
have praven this and are carning bogger sal.
atizn Burgess Home Study Method; reved
by Electrical Engineers. If you ar
succeed in any beanch of Eleetri
todsy Let us show you how we trach men oo
Wone lor the Busgess cata-

without loung a
&

and how Buegess Methods train you for them.
YORKE BLRCESS Coneuliing Enginesg

BURGESS ELECTRICAL SCHOOL
744 E. 42nd S, Depi. 1. Chicage, Il
Canadian Branch. 201 Crawford Street, Toronto, Ont., Canada.

ELECTRICAL HANDBOOK

We have prepared a pocket size note book fnr practical men. Con-
tains drawings and diagiams of electrical machines and ¢nnnections;
over 200 formulas. with problems worked out

THE BURGESS BLLE HOOK™ ron: drawinas lor Mator Starters Can

~ wite Caleulation

nre, + Rules, Ohm's Law.

Unknown Resstances, Dy namo Teoubles  Alio Alernating Current Caleola-

vons, finding Impedance | requency. Sp eds, Powrr Fastnr Formulas fyr Line
Translormers Prics only 100 pasinad on maney etk riarantee

ACENTS WANTED ' Wiyie (o i

THE BURGESS COMPANY, Con
742 East 42nd St.

ng El

al Engineees
Radio Apparatus and Supplies

Chicago, I,

Monarch
Junior
Engine

Lathe
9.inch
swing.
2Y; ft.
bed.
Price

$225.00

The MONARCH Junior Lathe

INVENTORS and MECHANICS—here
compact, 1rouble-proof  lathe—jinstantly
vatr turn out small parts, It works 1o an aceuracy of
171000 of an Iy Can he Insialled on sour work-
bheneh. Has seml-quick change gear amd automatie
safety devices,  Bullt with hal lengths to 5 fect, also
with 11 inches swing at slightly higher price. Write
at once for your FREE copy of the MONARCH Lathe
r-l'ulng. MONARCH Lathes are bhullt up to 30 inelies
swing

THE MONARCH MACHINE TOOL CO.
418 Oak Street, Sidney, Ohio

Deafness

B Perfect hearing is now being re-
8\ 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 or
defectivein the natural eardrums, They are simple
devices, which the wearer easily fits into the ears
where they are invisible. Soft, safe and comfortable.
Write foday for our 168 page FREE book on DEAF-
, giving you full particulars and testimonials.

WILSON EAR DRUM CO., Incorporated
581 Inter-Southern Bldg. LOUISVILLE. KY.
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Facts other sex hooks don’t
dare discussare plainly tald in
“Where Knowledge Means
Happiness.” C(reates a new
kind of married love. Onc
reader says:

It comtains more real in-
formation than all other sex
books put togcther.

18 au ldeal,

reaily to help

From "“IWhere Knowl- Sent in plain cover, by re-
~duc Means Happiness” turn mail, for $1.00, cash,

Copyright 1921 money order,check or stamps.
COUNSEL SERVICE, Dept. 39, 257 W. 7Ist St., N. Y.
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Sky-scapes are as worth while to see as Land-
acapes, and can be viewed without paylng rallroad
tare.  Get a Gulde!

RADIUM * STAR * MAP

1 ft. Long, costs $R.50
Nhines at nigin!  Sample constellation frec.

C. W. Sundell €3 ONTARIO ST.

Qak Park, I1l. (2010)
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Radio Wrinkles for
Those Who Build
Their Own
By A. P. PECK
(Continued from page 882)
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be conunected from the grid lead to the
filament. the exact position being left to
the constructor.  The generally accepte-d
place for the grid leak is the former,
but the latter connection has often heen
found niost efficient.

In choosing his panel and deciding
whether or not he shall shicld the same,
the amatcur is often confronted by con-
flicting opinions. We thercfore mention
bhelow several ways of constructing and
shiclding  pancls, and will  leave the
choice to the constructor’'s taste or size
of his pockethook.

There can be purchased on the mare
ket a composition panel in the center of
which s moulded a copper screen. This
screen, of course, is placed there in or-
der to shicld 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 msulator.

Of course, all the necessary holes must
bhe drilled larger than required. so as to
atlow for the thickness of the bushing.
This is illustrated i Fig, 4A,

Some amateurs purchase fairly thick
hard rubber or bakelite panels, and
then  place  aluminum  sheet in back  of
the same for shiclding purposes. To the
writer, however, this seemis 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 1716 inch
aluminum as a backing for the same.
The  aluminum  will serve a  two-fold
purpose; namely, that of strengthening
iha thin panel, and also of shielding the
mstruments.  In this case, as in Iig.
4A. all the holes drilled must be hushed,
and the bushing must extend at lcast
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 alminum sheet,

In Fig. 4C we show the rear view of
a panel which may be constructed of
any 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 be necessary to cut a
larger hole than that in the panel. is
where the ground post is to he placed.
This is done so that the ground conncc-
tion will touch the metal foil, therehy
of course. connecting the same to the
ground, which is very desirable in pro-
ducing the shiclding effect.

Viery good looking panels may be
made of polished hard wood, but their
insulating qualitics arc not very high.
However, many amatcurs use them he-
canse of their cheapness, and are will-
ing to sacrifice cfficiency for this rea-
son, They need not make this sacrifice,
however, for. by means of piecces of
serap  bakelite, they may make their
panels as efficient as one constructed
from a large picce of insulating material,
This is done as shown in Fig. 4D, Where
it is desired to place a switch, a square
hole is ent in the panel and a small picce
of bakelite, slightly larger than this hole,
is obtained. The latter is drilled for
the switch points and arm and fastened
direetly over the square hole cut in the
panel,  In this way none of the metal
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Perfect Reception

RANDES 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 zsquinped with
Brandes Matched Tone headsets, you are not
hearing the music perfeetly.
Send ten cents in stamps for the “Begin-
ner’s Book of Radio.” It explains radio in
terms that anvone can understand.

DISTRIBI'TORS AND DISTRICT OFFICES

Mun-ev Bldg.. Waslnogton, D,
A3 N Chaton St Chicago, 11
704 Granite Blebg., Iitt<hurgh Pa [02 Parsythe Bldg . Alanta, Ga.
1220 Nieollelr Nve., Mnmeapodis, Mnn
International Floctne Company, Wolhngton, N, Z,

C.Brandes ,INC

CMalthgd 7b{1g _Headsets

237 Lafayette St., New York.
Dept. S. 1.

Made i Canada by Canadian Brandes, Ltd., Toronte,
avl h=tributad by Terkins Electrie, Ltd., M ontreal

719 Nassion St Nan Francico, Cal,
76 Pearl N1, Bostin, Nass,

RESULT OF FOURTELN YEARS EXPERIENCE

RADIO & AutoBatteriesCharged 5455 fom A. BBooster

A Full Wave Automatic Magnetic Charging Rectifler for 105-125 Vit 60 Cyecle
A.C. It chuges o 20 volt A B Lowd Speaher aisl Aulo Batteries in series.
fndurtivelv at in 'r nleht. Multiple conneetions unnecessary.  Charging eir-
s separate. No g Is, no danger, no shill renuired. AMMETER ellminates
guess work. fufusible eleetrodes rectify current. \Will eharge deail hattery, Lea
Lattery conneeted, serew plag dn lamp socket, snap rectifier clips on battery ter
minals, turte switels and hattery is clrged in morning.  Nothing Hke it made. 1<
it not gulifving so feel veur hatteries are ready for all radiophone musie aned
news?  Rtarting ear quiek requires fower new batteries. Da not think your hat -
fery s sdeaa and worn out simply because 16 will nat start your ear. A rectifr
Lllg it with life  Saves wore (han its cost. Lasts a lifetime. 7 TYPES by a
Maser Quilder and POPULARLY PRICED. Type 6 chargzes a 6 voit hattervy at
¢ amperes, $15; Type 12 charges 12 volt battery at 5 amps.. $15; Type B
charzes 6 to 120wl I8 hatteries, $15; Type A-B charges A, B and autn bat-
terles, $20: Type 166 charges 6 volt hatters, 12 amps., $20: Type 1612 charges
12 wolt battery, 7 amps., $20: Type 1626 1s a comhlnation of Types 166 ami
1612 and charges both 6 and 12 volt batteries, $28. The larger Types are recon: -
mended for heaws bhatteries. or_where time s limited.  Shipping welghts, com-
nlete with AMMETER and BATTERY CLIPS, 11 to 15 ths. ORDER from your
dealer, or mall che~k for pinmpt express shipment @ fnelude poatage amd insyraner
charges for pareel post shipment. or Write ux to ship Type desired C. 0. B
F-F FULL WAVE ROTARY RECTIFIER for GROUP CHARGING, automatic
12 hattery R arpese capacity, $135. FREE deseriptive ROTARY Rulletin 124,
ORDER Naw or WRITE Immediately for FREE deseriptive BODSTER Rulletin 12

FranceManufacturingCo. §{¥0%. 235656 ¥o8%s:

Canadian Hepresentative: Eattery Service & Sales Co., Hamilton, Ontario, Canada, »
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Don’'t Blame It
on Static!

TIIE REAL ENPLANATION 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 heen very loosely
nsed 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 noikes 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.

Radin operators should remember
particularly that “B” batteries are
m series with the phones or ampli-
fyving horn and that any noises set
up within the “B" batteries them-
selves will come in strong,  You can
demonstrate this to yourseli by
seratching your "B” batteries with
yvour hnger-nail.  The noise you get
through your phones will surprise
vou.

A growing understanding of these
facts is leading to much greater care
i the selection of batteries and to
thc' use of high-grade storage bat-
teries for both .\ and B work, since
such storage batteries have just the
characteristics needed for hoth ef-
ficiency and economy in radio ser-
vice.

.\l.l in.tcrcsling development i this con-
nection s the new tvpe "B battery and an
:vll-rul»bcr. “A" battery put on the market
hy 1]19 Willard company. In these batteries,
clectrical leakage, which is present tao such
a great extent i the ordinary battery and
which accounts for so much noise, is to a
great extent ingeniously overcome.

I'he BT I);lttcry cells are  cvlindrical
elass jars with  hard-rubber.,  screwed-on
covers,  These are so spaced that the onhy
contact hetween  cells is through  leavy.
llurn(‘(l-sm connectors.  Na  scaling  com-
pound is used and the box is cut down
so that the sides reach up only about half
wav ta the tops of the jars.

lhv.\o. features and the use of threaded-
rubber insulation. operators fin 1. result
a.h;mory.\vhivh holds its voltage and,
3\41h occasional recharging, lasts for vears,
I'he writer has scen this Willard D" hat-
tery mouse on different sets and has heen
wreatlty mpressed with the wav it adds to
range and power amd cuts out noises.

hm§nmch as this big improvement can
he oﬂvctw.I at an actnal saving of monevy
because of the long life of a really good
storage battery, there is no question  that
this tvpe of batterv will rapidly be adopted
fnr a great ma,oiry of sets. When this
i~ done. the bugaioo of “satic” will lose
much of its terror.— (. ldeertiscinent)

Science and Invention for January, 1923

parts of this set touch the wooden panel,
Very neat effects may he abtained by bevel-
ling the edges of the strips slightly. The ef-
feet obtained in this way is similar to that
obtadned in using the unit sets put out by
certain manufacturers which are so popular
with some amateurs. I the case of Hind-
ing-post holes, these should be bushed as is
also shown in Fig. 4. These bushings
must be turned up with a flange on one end
it a lathe and after they are 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 mstrument
way of setting up a receiving set. lor
this work a suggestion is given in Fig.
4E. Al the instruments which have to
he controlled in the course of receiving.
are mounted on small insulating panels
and set up on the front of a wonden
Ivse as shown. The other instruments,
such as the tubes and transformers, are
placed in the rear. On the back of the
hasehoard may be erected several sirips
of hard rubber or bakelite with slots
cut in their edges with a hack saw, as
shown., These strips are used to support
the wiring, and are very handy to pre-

vent short-circuiting of the different
connections  which  must  necessarily
cross quite close to cach other. By
using these strips, bare wire may be

emploved without the attending fear of
short-circuits.

One of the neatest styles of radio sects
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 shight-
ly back from the front of the cahinet
and twa doors are provided, which cover
these controls when not in use. In the
lower compartment, which is also closed
by means of doors, the “A” and “B”
batteries are kept. The entire set stands
at a height of about 4 feet from the
floor, and as the “Adv” writers  aptly
sayv. “Would prove to be an ornament
to anyvbody's parlor.”

For those who cmploy the old style
tubular valve. a surprise is in store, oro-
viding 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 clectrons within the
tube, thereby increasing the volume of
the received signals. This is illustrated
in Fig. 5. A large permanent steel mag-
net may bhe used. and various positions
of the same in relation to the tube
should be tried. The writer tried using
a winding of about fifty tnrns of No. 22
PDCC magnet wire in the center of the
tithe, 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
tricd on the up-to-date four-prong  tubes,
very litle success was gained, but the
writer would be glad to hear from any
amatenrs who are able  to increase the
cffictiency of their tubes by this method.

How many times have you left your
tube set with the filaments turned on,
and not discovered it for scveral hours,
much to the detriment of your “A” hat-
terv?  This trouhle can be climinated.
providing of course that vou use phones
and not a loud-speaker. as shown in
Fig. 6. A hook switch projects through

L ——

The Right way s
The Best way

Build Your Own Set

A\ short wave regencrative set, unassembled. for

$15.00.  This set is designed according to the
“Radio Constructor Plan” No. 1 of the Con-
solidated  Radio Call Beok Co. IPlans and in-

structions 30 cents exira, M parts furnished—
all loles  drilled—ready to he put  together.
Receives  telephone  hroadcasting  and  wireless
signals from 150 to 600 meters.

Material includes 43 plate variable condenser,
dials, necessary wire, switch, knobs, switch points,
hinding  posts. material for cabinet, *Radion”
panel drilled ready for assembly. Illustration
shows complete variometer for which tubes and
all necessary parts are included.  [f wound coils
are desired add $1.00,

All parts of the above R. C. No. 1

securely
packed. I’rice $15.00.

The R. C. No. 1 will be neatly packed in
special Christmas Boxes for those desiring
to use the above set for the Holidays.

The most
complete and
authoritative

Book on

RADIO

% The Principles i .
N R d
2' A Complete % Practical a l o
E' EDUCATOR size-4Y4x 74 in.
P
Wi U.S. BUREAU of STANDARAS Furnishes official
Q' L) and reliable radio
%I dil"a from the U, S,
| Bureau of Stand.
| CLOM™ 352 PACES: SILE. 4% X 7 Y6 1N ards. . Conlains 353
pages  filled with
Radio meat. 268

268 VALUABLE DIAGRAMS
Mb diagrams and illus-
trations.

Tncludes Flementary  Electricity for Radio Be-
ginners, Dynamo-Eleciric Machinery, Radio Cir-
cuits, Electro Magnetic Waves, Transmitting aund
Receiving Apparatus, Crystal Detectors.

Bound in Full Cloth.  Only $1.00 postpaid.
Order your copy today to insure prompt delivery.
P.O. M. O, and Express M. O. 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, BRANDES and FROST. PHONES.
MONROE RECEIVING SETS.

Atwater-Kent, Chelten, Chelsea. Thorderson.

Burgess. Cunningham, Magnavox and many others.

A complete Line. Largest Stock in the Middle West.

Write for Catalogue.

DEALERS—ATTRACTIVE DISCOUNTS

AMERICAN RADIO MFG. CO. Dem. F.
107 E. 13th STREET—KANSAS CITY, MO.

LOUD SPEAKER
FOR ANY CRYSTAL SET
Our Engineering Department has recently perfected a laud

speaher that can he used on any crystal set and heanl over
~eseral rooms.  Baslls constructed by any amatem.  No

tomihlesome storage battery required. Sened 25¢ for com-
nleteinstrietions,  Catalogue  free.  Steinmetz  Wireless
Manufaeturing Company. 5708 enn  Avenue, Pittshurply,

’a., Manufacturers and Engineers.
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the front of the panel ou which the
phones are limg when not in use 3y
hanging up the phones, the hook is
pulled  down, and two  springs  in
back of the panel are separated. thereby

breaking the "A” battery circmt. Most
of the parts necessary for constructing
this switch can be obtained from an old
telephone.

Now here is one for the crvstal radio
“fan.” Before we describe it. we want
to give a piece of advice, and that is,
buy vour cryvstal in bulk, Half pound
lots of galena mayv he 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-
recady mounted. In IYig. 7 is shown a
device which makes casy the testing of
large quantities of crystal. A wonden
hase is obtained about 5 inches long by
4 inches wide, and a piece of copper or
tin foil is fastened thercon as shown. A
binding post is also provided. which
makes contact with this plate. On the
other end of the base is fastened a bhind-
ing post to which is connected a picce
of flexible wire ahout 16 inches long. To
the end of this wire is soldered a picce of
brass wire about No. 10 or No. 12, the
other end of which is filed to a point
Several layvers 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 recciving circuit in place
of the detector. Place a quantity of
gralena or other crvstal which has heen
crushed into pieces about 34 of an inch
cube on the plate and turn on the bhuz
zer test.  With the pointed brass wire
go carcfullv over cach piece of mineratl
and a thorough test can he given verwv
aquickly, Of course. it will not be neces
sarv to use the bhuzzer test if vour set is
tuned to the wave of some transmitting
stations. and you are surc that they are
i operation.

Well. fellow “hugs.” there vou are:
go to it, and let us know of anv other
stunts or kinks that vou may discover.

Radio for the
Beginner
By ARMSTRONG PERRY
(Continucd  from page 886)

today you can buy the stator, or outside
cardboard tube for a dime; the rotor ball
for a quarter; the shaft and knob for
about a dine apiece and wire enough for
the wimdings for warter.  The winding
1s not a ditheult matter and it is unnecessary
to waste words i description, because the

plans show it so clearly., Carcful pains
taking  wark is  essential  however. The
use of the variometer saves about twent

switch points ihat are required to receive |
the wires from a tapped coil, but the tapped |
coil may enable you to tune to a greater
rame of wave lengths, 11 swateh poines
tongues il koobs are needed they can be
purchased for from five cents cach up-
ward,  Solder, which 1s needed for making
good clectrical connections can be purchased
m paste form and melted with a match
After passing the tunmer the current gee
through a detector, which is usually a picce
of galena or an clectron tube.  Anv device
that will hinld a galena ervstal in fixed con
tact with one wire and in variable contact
with another will answer the purpose. In
fact 1 sometimes hold the ecrystal in my
fingers, with no mechanical deviee what-
ever, and touch it with the antenna wire
but this is not good practice for it is
impossible to maintain the steady press
sure needed for good results and con-
tact with the skin  may destroy the
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The Future

of RADIO

I'he fun and entertainment
that you and vour friends get
from Radio should never be
marred by failure of vour ap-
paratus to proper lv do its
part—and 1t won’'t fail if 1t
1s properly made.

The Radio “fans™ of today will
he the Radio experts of the future
—provided the equipment used now
gives service and satisfaction.  |f
vou are intetested—mueh or litile
m Radio, don't let inefficient equip-
ment  discourage vou Insist on

SIGNAL parts and SIGN AL sets,

Livery SIGNAL item is made in a fac-
tory that has grown up with “wireless. '
One o1 the earliest manufacturers of
snch equipment, SIGN AL offers  you,
1w, Radio parts and Radio Sets that are
dght, and are dependuble, To insure get
ting all there 1s—to he confident  that
nothing woes by you without your con-
sent—say SIGN AL, and stick to 1t, when
you buy equipment of any kind.

Elaaiuds

Factory and General Office v

1911 Broadway, :
Menominee, Mich. 1

1

Allanta Chicago lshuigh "
| O Minncapolis Si. Loenis 1
leveland New York Run Franeise [}
Montreal Toronio :

You'll finl our local address In your 1
Telephone Directory ]

(192d) ]

Signal Junior
Detector Units

or the amateur, and also
the rapidly growing com-
mercial  field, we have de-
veloped an entirely new line
apparatus, i which is
meorporated the very latest
advancement of the science
ol Radio.

ot

Fach  individoal unit s
primarily a  separate
distinct device, complete in
self, vet by adding one to
another any combination may
be obtained. from the simple
crystal detector through all
the  stages  of  radio - fr

quency and andio-irequency

and

amplitication,

Seasoued  knowledge  wnd
experienced  handicraft are
butlt inmto  these  units-—the

product of a plant and an
organization  whose  histor;
i Radio dates back 1o the
carliest days of “wircless.”

T T Y Y Yoy |
COUPON FOR GUIDE TO
RADIO SATISFACTION
I'lease  ser without  obligation,

your intevestiug baok about S[(G

NAL parts awd scts, to the nane

awd wwldress written i the margin

of this page.

DOUBLE HEAD
PNO~!S gt iRy

ABSOLUTELY FREE

RUSH your name and address
and we will tell you HOW you
can get 1his RADIND S1KT AR.
SOLUTFLY FREE. RA-
DIO SET comes to you
complete, with single
slide tuning eoil, cryatal
detector and phone con-
denser, AND DOURBLE
HEAD PHONER, No
hatteries required, no
experience. W rite To-
day for Free Radio Plan.
HOME SUPPLY WO.
131 Duane St.
Dept.26
New York Clty (‘l

;ns s:‘on the “Lenk"
of
worthless lmi(-uons 34 Portland St.,

YOUR THRU!

No Adjust- Pemvige, Feimi

NO l;_ugber THE LENK
ubdes A

No Yeued L TONATIC

torch will blow for

Used by you. {n 10

aﬂer lighting gives

Electricians biast ot 1400° Fahe.
:ﬂec"l"l:fl. Price $2.70
utomobilists It your dealee doen not
Experimentors earry The bonie Torel gend
and for Radio s hla name ped cash or
Hook-Ups money order, and we will

ecnd yon one by parced
peet prepaid,

THE LENK MFG., CO
Boston, Mass.

MONEY for You

an hour each day taking subscriptions for the
enjoy the work,

Add

Write for full particulars,

0 vour Salary Make Extra Pin Money.
Start a luerative business of your own.
“*Science & Invention.”

Circulation Dept.. Science & Invention, 53 Park PIL.,

Spend
We'll pay vou well and vouw'll
N.¥.C.
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CINO WISHES

Variometers and Variocouplers Del.ux; they can’t be heat!

Users of CINO

variometers and

consistently broadeasts from loth coasts on detector tube only.
the range of a tuner huilt of CINO parts would be around 1500 miles.

Furnished as follows:

Variometers complete
Variometers wound and assembled .

We can furnish all the parts to

Panels: smooth machine cut to size;
10%

us your specifications,

THE CINO RADIO MFG. CO.

216 West 12th Street

%

variocouplers,

$3.75

3.25

in the

Variocouplers
Variometer wood parts

buikl up any type of tuner,
cahinets and Formica panels down to the smallest screw or nut.
” thick @
discount on panels containing over two square feet.

A2

vicimty of Cinetnnatt are receving

A vonservative cstimate of

$4.00
2.00

detector, o amplifier from the
Send us vour requircments
L7 thick @ 02Vie sq. in.;

We drill panels to order. Send

s In,

Cincinnati, Chio

The Old Christmas

will be broadcasted all over the country

recelving set is the simplest set to operate
on sale and one of the most efficient.
As a Christmas gift is 18 very acceptable
because i3 is sold complete in overy detatl
from the aerfal to the batteries.

Mail orders must fnclude postage,

nn('red is Standand, Guaranteed, and 1s of perfeet \\orkma:lslllp
$24.00 A Battery. 100 amp., 6 V... ..... $16.75 $4.50 Thordarson Transformers. . $2. 35
* §19.00 A Battery, 80 amp., 6 V 11.45 * Thordarson Grid Condensers ey
© 514,50 A Battery 60 amp., 6 Ve B.75 * $1.50 Thordarwn Vernier Rheostat T I0
* §1.00 Rheosta .32 * §18.00 WESTINGHOUSE BATT RY
= 75¢_ High Qulllty ‘Dial . .20 CHARGES 13.75
* §5.00 23 pl. Variable Cond 1.65 . SI9 50 Westmuhouu Blttery Chargers for
* §5.50 43 pl. Variable Cond 1.95 “A" and Batteries. ... .......... 15.00
* $4,50 Variometer, guaranteed. high quality. 2.40 * 70¢ ouen Circuit Jack. .. ............... .60
* $4.25 Variocoupler, guaranteed, high quality. 2.25 * 85¢ Ciosed Circuit % & .65
* Bronze Bus Bar, tinned, ft .. .. . . _ . . .02 * $1.00 2 Circuit Jack. 80
+ $3.00 BATTERY, 22'; V. VARIABLE, * Knobs .. ... .. : 07
GHEST _QUALITY, GUARANTEED. * 40¢ K. D. Crystal Detector . 16
LARGE Epvervusgs e t.45 * Magnet Wire. . _ .. 20 per cent discount off Tist
* $1.75 B Battery. 22V, V. variable, highest * 51,00 Bethlehem Radlouhone Plug........ 75
quality. guaranteed, small size. ...... ... 75 * 75¢ Battery Hydrometer. .. ... ........... .35
* 3 Plate Vernier Variable Condenser. . ..... 20 Knife Switch, 8. P. 8. T....ccvvvcnsens .14
Guaranteed Genuine Bakellte Panels Knife Switch, 8. P. D. T........0c0venn .22
* 7xl0, $1.2 * 7xi8, $1.B5; *9xiD.... 1.45 Knife Switech, D. P. D. T......... .35
¥ 5l 5. 4? * 6x 9, 95; *6x12.... 1.25 s&su Wessco Audio Transformers, hmhest
© 7x 9, 1.15F % 12x14, nn 3.00 h%l guaranteed 3.25
* 50c Mica Condensers .25 © §6. 75 estinghouse Storage Battery . .o 5.05
* §$1.00 Al Moulded V. T. Sockets .25 + $8.00 Moulded Variocoupler, highest qual 4.50
* 51.50 MICR ATS A5 * 88, 00 Moulded Vnrlnmeter. highest auallty 4.50
* 5$2.00 Chelton LmMnmo Arruters |_2 * $8. Brandes Phones . ................ 5.75
HOMECHARGER LUXE..ocvevenncee . 3500 Shamrock Variocoupler ............ 2.75

W.E.Supply &Service Corp.

18 MURRAY ST.. NEW YORK CITY

Do You Neced Radio Supplics?

TERM S :—=Moaney Orders with Orders==checks not accepted.

2 Blocks

Songs

OUR PRICES SPEAK
LOUDER THAN WORDS

All Merchandise

S. of Chambers, bet. Broadway and Church St.

HELP WANTED—RADIO

Radio operators again
school.
grade commercial licenses.

time. For full information, call,
or write.

Y. M. C. A, RADIO SCHOOL
152 East 86th Street
Telephone Lenox 6051

“The Best Radio School in the East”
“A Job for Every Graduate'’

in big demand.
Positions assured to all graduates of this
Best record of any radio school
in the United States as shown by recent
check of our graduates receiving first
Start any
phone

New York City

ejifijip

Set Work Better

Perfeet reception can be had
when wire connections are sol(lered
SOLDERALL and a match make
perfect  joints ~— guaranteed equal to
wire or bar solder.

At Leading Jlobbers and Dealers or
sent I’ostpaid for 25¢ a tube

SOLDERALL CO.
Dept. S. Newark, N. J.

SOLDERALL

{ Metal in Paste Form _
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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 expericnce.
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
dcmp:ned for a variety of purposes it
is as unwise to order a condenser with-
out naming 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 ¢ ,ime 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 bhinding
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 an electron tube
receiver by substituting for it a vacunm
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 Dbattery to
hight 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 necded for the addition of the -
tube to the crystal detector set.  While
the action of the tube is e¢ven more com-
plicated tHan that of the crystal and
tuner, a novice can  build and operate
a tube set if he can recad 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 muc!
biiter antenna and ground connection
than most stations have.

Tt 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
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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 dilficulties
encountered.

Like others who give advice to be-
ginners | 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 Dbroadcasts comes to me through a
ten dollar outfit—yes, even through
1 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 satistied 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
fult 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 he 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 experieiice
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 flyvaway.

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 beginney who builds makes
a better customer for the radio manu-
facturer and dealer for his interest
grows while that of the passive Iis-
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.

I

CAUTION %5isi

INSIST

t—SELF-POLARIZING feature, otherwise your
battery may be ruined through reverse
charging

2—AT LEAST FIVE AMPERE CHARGING

116 WEST THIRD STREET 33

0

“We Are Now Signing Off---Good Night!”

NOW ATTACH

HOMCHARGER

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. lts beautiful mahogany
and gold finish will harmonize with any living room.
Furnished complete with Ammeter, Attachmem Cord and Plug, Charging Cable and
Battery Clips, by all good dealers handling radic and electrical equipment, for $18.50.
Ask your dealer for Bulletin No. 637, illustrating the new HCMCHARGER in actual colors. or write direet.

BUYING A RECTIFIER
UPON THE FOLLOWING:

RATE, otherwise it will require several days

to fully charge your battery.
3—UNDERWRITERS' APPROVAL, otherwise, in

case of fire, your insurance may be void.

The HOMCHARGER is the only Rectifier st any price which combines the above three
NECESSARY HOMCHARGING features.

The Automatic Electric Devices Company

58 CINCINNATI, OHIO

The RADIO INDUSTRIES
have been manufacturing their famous
purposes.

a very larze demand for a
Receiver.

one can afford.

Aluniinum Shell
Triple J’ole Tungsten Magnet

THE

_28Plo_
INDUSTRIES

CORPORATION
131 Duane Street, New York

NAM
I

—A Telephone

Receiver for

CORPORATION
RICO
TRIPOLE RECEIVERS for some time for radio
These phones are made regularly for
2,000 and 3,000 ovhms. There has, however, been
low-priced 76-ohm
The Corporation has finally decided %o
place one upon the market at a price that every

THE SPECIFICATIONS ARE AS FOLLOWS:
Spoul wound with Enameled Wire, 75 ohms
Bobbin Heads of Bakelite
Two Nickel-plated Blnding Posta
Fill In the coupon below and semsl foe one o1 moie of these wonderful wateh-case 'phones.
At an extra cost of 75¢ we furnist a single head-hand with the ‘phone.
soft rubber cuvering and will not tire you. nur hurt you, even if worn for hours.

BIGGEST DOLLAR BUY THAT YOU HAVE EVER SEEN!

PRICE LIST of other receivers we manufacture:
$5

No. 20 2000 ohms Double Head Set .00 No. 15 1500 ohms Single Head Set......... $3.25
No. 30 3000 ohms Double Head Set . 5.50 No. 75 75 ohms Double Head Set ........ 5.00
No. 40 4000 ohms Double Head Set .. 9.50 No. 5 5 ohms Double Head Set . 5.00
No. 50 5000 ohms Double Head Set 12.50 No. 2 1000 ohms Receiver only . 2.00
No. 60 6000 ohms Double Head Set . 15.00 No. 3 (500 ohms . Receiver only . 2.25
No. 10 1000 ohms Single Head Set.... 3.00 No. 05 5 ohms Receiver only 2.00

i Radlo Industries Corp., 131 Duane Street, New York City.
Gentlenten~—As per your advertisement, 1 enclose herewlth®(Check.
....... , ‘or which please send me at once RICO 75-ohm
Recelver(s) and Ilead-bandts).

i Yon agree tu send these to me all charges prepaid. :
i Also, please gsend ine ywur illustrated literature and information about :
our $330.00 Prize Cuntest, i

M. O.) for §

e

»
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\/ :

ASATRANSMITTER

ASA RECOVER

Hard Rubber Cumpogition ¢ap
Non-rusting Shetardizmd  Dlaplnagm

This head-band has our regulativn

BIG PROFITS
Charging Batteries

money ck
Write TOOAY

Free
0 | arantes.

If you haven't seen

the TUNIT you're

missing something Big.

Ship Owners Radio Service, Inc.
80 Washington St., N. Y.

= uo%m"r“%':ios. co,
HB 16-Battery Charder |sox 8| Troy. Ohlo
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> RADIO SERVICE=€
PRODUCTS

The Acknowledged Standard
of the Radio Amateur

PRICE

$82

(Patent
Applied
For)

The

| AMPLITRON

(A Real Loud Speaker)

At the new low price of $8.50.

Has met with
success everywhere.  Reproduces radio phone
speech and music without distortion— cqually
goud for code. Clear and distinct. No ex-
citing batleries or adjustments necessary.
Uses a Baldwin Type “*C" single phone,

Price (as illustrated)......... $8.50

: o WITH BALDWIN
Price 3/ oxc 4w corp $14.50

V. T.OETECTOR $6.00

AMPLIFIER $10.00

Midget Type Detector and One-Stage Ampli-
fier. size 414" x 4%"” x 414", 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. “ “ 8. 2.70

“The Standard Radio Guide, tells you
how to enjoy Radio at home. and the
price is only 50 cents postpaid.”’

The original
#Ljttle Wonder”
Complete
Receiving set,
including
2000 ohm
headset and
complete aerial

equipment

122

Remittances for direct orders
should be made by Post Office
Money Order to Sales Division.
Liheral discounts to dealers.

THE RADIO SERVICE &
MFG. CO. (Est. 1918)

Sales Division
507 Fifth Ave.,, N. Y. C.
Factory: Lynbrook, L. [
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That First
Radio Set

By MIKE R. FARRODS
(Continued from page 883)

bicycle pump. The base was made from a
picee of dry cedar and after giving it sev-
cral coats of shellac, it had the appearance
oi dark mabogany. I had no thin lumber
available for a panel, as box lumber was
cither too thick or warped badly. T had
about given up, until in desperation T went
through the old phonograph records, and
selecting the largest and thickest, 1 §(|n;|rc(l
it up and laid out the pusiti.nns for the
switch points, shafts, and binding posts. 1
tried drilling the holes and found that the
drill chipped and flaked the record, so 1
went hack 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 un(lcrsizc,' and
pressing the rivets in with a hot iron:
this worked like a charm, and when cold,
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 from
odds and ends from the junk box. The
spring brass arm was cut from a nickel
plated shaving stick holder.

My primary and sccondary condensers
were of the book type. T used the top of a
veneer tobacco caddy, upon which to momt
the tinfoil, which came from the same
source. [ next dissolved th. scraps from
the phonograph records in denatured alco-
hol. “and aiter straining through cheese
cloth to remove the bits of paper and f.bre,
[ applied several coats to the vencer parts
of the condensers, and the result was a
dead Dlack insulating finish resembling bake-
lite. The phone condenser was made trom
tinfoil, and wax paper.  After it was made
up 1 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 auio bearings), to extend
outside to nmake 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. | 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 gasaline needle valve, and
an  enameled  copper  wire  cat-whisker,
evolved under patient drilling, filing, and
twisting into a thing of promise if not of
heauty. Now this labor occupied my even-
mgs at home for the best part of two
weeks, yet no word irom the two towers.
So 1 wrote them a saucy letter, advising
thetn that the atr was full of radio, also
[ wanted my phones and galena, and 11 they
couldn’t supply galena, | would be bhappy
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, 1 would be
several years older before 1 made coanec-
tions,

I rcad 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 picce of carborundum on
hand was now in use. Also, one set of
phones was all that a station was allowed,
and from the casual glance he bestowed upon
that hard carned twenty dollar bill, T knew
my trip was hopeless.  What [ apparently
needed was intluence, pull, so T appealed to

Choke ofF tat ‘squ

- !

FTER all it is not always the
bad vaudeville actors that
“get the hook.” Many owners have
found an efhcient hook to choke off
the “squawk™ of their radio sets
and <ecure enjoyable music by add-
ing Acme Judio Frequency Ampli-
fving T'ransformers to the ordinary
detector unit. Acme Transformers
cost but five dollars, vet the results
are almost marvelous. Not only do
they amplify sound, but they bring
it naturallv—realistically. They are
necessary to the proper operation of
the Acme Clear Speaker which en-
ables a whole roomful of people to
enjoy the broadecasting concerts,

In order to get more than one
broadcasting station and thereby
pick out the concert vou like best,
you ~hould alse add an Acme
Radio Frequency Transformer. This
greatly increases the range of your
set whether it be vacuum tube or
crvstal detector type. This wonder-
ful little transformer sells for the
same price as its twin brother the
Acme dudio Frequency Amplifving
Transformer,
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 vou. The Acme Apparatus

Company, Cambridge, Mass, U, S,
York Sales

A., New
Broadway.

Othce, 1270

Price $5 (East of Rocky Mts.)

awk’

w¥
»

Your set is not com- -

Type A-2 Acme Amplifying Transformer,

ACME

Jor amplification
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an ex-operator for help. Nb chance, but he | |
loaned me a book that was full of formule
and wave meters. | studied it, carefully
skipping the formule, figures and signs, and
thereby discovered that you did not need a
crystal at all; a platinum wire fused in
lass, a cup filled with nitric acid, and you
had an elecirolvtic rectifier. Great—but 1
was just out of platinum. either plain or
glass coated. At about this time T bought a
copy of Ramo News. Here I found a de-
scription of an electrolytic rectifier for
charging storage batteries. This one, how-
ever, nsed lead and aluminum plates. So |
planned a miniature lead and aluminum rec-
tifier. I changed the cat-whisker from cop
per to lead. used soda in the cup with an
aluminum foil lining. and wrote agam ior
phones. T got my money back. but no
phones. I just had to have a pair o
phones! I again took an interest in the
hook on wave meters and found a picture
of a typical phone “with 1ts elothes off.” and
an itenvized list of its working parts. \What
[ required then was simply a permancnt
magnet, a coil or two of fine wire, a Lot [
nated core, a diaphragm, cases, and cord. I
got a lFord magnet irom the garage man,
ol with some stove pipe iron and a pair
al snips, T constructed an “™ shaped core:
the finest wire | could find at that time was
some No. 24, left from winding the coils. |
miade a paper spool to fit the center pole of
the “I27 shaped core, and after winding on
about ten layvers of wire, | shpped it in
placg on the core. 1 now assembled the
parts by simply allowing the permanent
magnet to support the core, in such a way
that the two ontside ends of the core 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
irom one end of the magnet to the opposite
end. | 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” coure,
and tuned.  Absolutely nothing happened.
Now if I had some galena, platinum wire,
or even a carborundum scythe stone—but 1
had neither. | went through all the hoxes
and drawers, and came back with a can of
silicate of soda (water glass), bought orig-
mally to preserve eggs, and a bottle con
taining mercury. | poured some drops of
mercury into the cup that had waited so
long for the cheering whistle of galena, and
on top sotiie drops of water glass. | brought
the lead strip cat-whisker into contact with
the water glass and tuned: not yet—so |
chunged the lead to aluminum and tuned
some more; still no results,

The book of formule was consulted and |
returned to the scene of battle with my six
volt anto starting battery, and hook-up for
carborundum ; when the connections were
made 1 tuned. then | put in a drop or two
of water, and a little soda, 1 tuned the
knobs again, suddenly the compass hegan ta
shimmy, stopped, shinmmied : long and short
shimniies.

The ex-operator passed. [ called him in,
and together we watched.  Again it com
menced. “Where's vour can?” he asked. |
wasn't up on radio slang, and mistook his
meaning. | reached for my Velvet—the can
was cmpty. “Your  phones,” he said
“Haven't any,” 1| replied. 1 removed the
compass, and openmg the Velvet can | 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.™  “What kind of a crystal is
that?”" he asked. “That's Variety 58, an in
vention of mine,” | explained proudly.
“There—Destruction lsland is answering.”
Then T became cunscious of a loud sputter
ing from the Velvet can loud-speaker. T
looked for the trouble and found the sec

COST UNCL

low price of

clectrical ?
devices ?

Do vou love to

boy witlt inventive capacity
hitely brand new
crate.  ach one bears the

Specifications

U. 8. Goverument Aeroplane
Genurator.

Bramd new, In origlnal cases

Robblns & Myars, makers.

33 amperes—15  volts—direct
current at 5,000 R. I'. M. (re-
volutions per minute)

12 Amperes, 7 Volts, at 3.500
R, P.M.

Serles wound.

Length over all 147,
Diameter 5147

Length of Fleld 57,

l.«’m.‘lh of Shaft (beyond frame)
”

23
IMameter of Shaft 57,
Length over all (when cut-out
relay s removed) 9% 7.

Ball-bearing armature.

4 self-feeding graphlte brushes.

kxtra  large commutator—31
sectton—fully undercut.

Lirushes and t-out relay pro-
tected by Aluminum Case

Shaft fiited with 15” mahog-
any propeller for opuration by

[

wind frow maln propeller of aero-
pulley

lane. Ntandand can be

seeurel.

tlus hard and important usage

was made to stand the gaff!

Producers of the famous

Teagle Line of Better Radio

ondary coil was quite warm. T touched it

Complete surplus stock of
1,300 purchased by
Newman-Stern Co. from the
U. S. government at auction,
and offered at the amazingly

-oaamenny .
ducers  of

JAT an opportunity this ofiers to experimenters, clec-
wricians, radio enthusiasts, mechanics and model makers!
Do vou like to create, devise, convert and develop things

This U. S. Government Acroplane Generator is a wonder
ful piece of cleverly-designed clectrical apparatus, with a hundred
different possibilities for usefulness

-never been used.

U. S. Demanded High Quality

\: these generators were o-iginally in
tended 1o heat aviators' garments by elec

irici during high-altitude
were very sturdily constructed so as to
insure their meeting the requirements o

. When you
inspeet this generator. yvou wil

le Radio Division
CLEV(LAND-OHIO

Newman-Stern Bldg., Cleveland, O.

*“Red-Head"”
Phones, “NAA" Arlington Tested Detector
Minerals, N-S Microphone Buttons, and the

THESE GOVERNMENT
AEROPLANE GENERATORS

E SAM $32.5Q APIECE

The

Made by Robbins & Mya's, famous proe
standard electrical apparatus.

tinker with and re-construct mechanicat

a veritable “gold mine” for the man and
Remember. every one of these generators is abso-
I-ach one is packed in original, individual
original Robbins & Myers inspection tag,

What You Can Do With This Generator

TO catalog all the uses to which this generator can
be put would take a whole newspaper page. Al we
can do here is to suggest a few outstanding uses. \
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 plam
whep belted to a 1 1. P, gasoline engine, thus affordlng current
to light 20 to 30 12-velt, 4 C. i>. automoblle type of lamps, or
16 12-v0lt, 21 C. I, automobile lamps.

As now wired, W will charge @ 12-volt storage lattery.

Can be used on motor hoats for 1lightlng and ignitlen.

At 3,500 R. I, M. driven by % IH. P. motor, or by gas
englne, water wheel, wiad mill, ete.. it will charge ¢-voit storage
cells

Makes an evcellent alectro-plating generator.

If armature is re-woumd it will charge a 6-volt battery at 1,750

P, M., or llght 6-volt lamps at that speed.

48 a 500-volt generatwr for radio transmission
motor, 110 volts, If 1e-wound=——ur an

It can be re-woun

1t can be usid as a D. C.
13 volts as it now stand

Young Inventors on furms where wind or water power 18 avail-
able can ke u useful Witle Hzhthng plam out of this deviee, and
xet no end of intercating diversion In so rvigging 1t up. Neores
of other uses will guggest them-

From
$60.00 down
to $7.95

You zet a clear idea of the substantiul wortn of
thls gemerator by the fact that Uncle Sam  pald
Robbins & Myeis the sum of §32.50 for wach one
118 priee tday at retail wankl be in the nelghbor.

od of $60.00, “Think what a hargain yvou're get
ing when yoau lLuy at the ridicalously low price

flights, they

see that at

The Newman-Stern Co.,
Cleveland, Ohio.

1’lense senidd me one of the Y. 5. Govt
Generators which cost 1inele Sam $
you are sclling at $7.95 4
for $7.95 1 understand
to me prepaid.
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Apparatus.
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Aerollane
2.50 wd whie

iSed 13 uney order
Aenviator
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No Wireless Receiving
set complete without ff

lever a dull evenw in the home

HE 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
receivingsetisrepro-
duced to the utmost de-
gree of sensitivity and
power. This superiority
hus given Magnavox the
distinctive title of the
Reproducer Supreme.

R

JOX

R-2 Magnavox Radio with -
18-inch bhorn: this instru-
ment is intended for those
who wish the utmost ‘in
amplifying power; for large
audiences, dance halls,
etc. G i e $85.00

R-3 Magnavox Radiowith 14-
inch horn:the ideal inscru-
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.
Whnte us for copy of new
lustrated booklet.

THE MAGNAVOX CO.

Oakland, California
N. Y. Office: 370 Seventh Ave.

‘z!(3JVQ§5/(2>(
Radio

The Reproducer Supreme
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it was hot and sticky, discommected the
battery, but it was too late—I had burned
out my sceondary winding.

This is a true account of the making of
my first radio receiver.  Stuce then 1 have
tried out a great many of the ireak hock-
ups in Ramo News.,  Some of them worked
as they lay—some of them didn't.  Lut
with the aid of that book of wave wmeters
and formuke, | have been able to work
them over and correct mistakes o draw-
ing or values. 1 now own a wondertul pair
of Baldwin “cans.” besides a0 few  chaice
tubes and rheostats. The rest of my equip-
ment is home-made, 1 have received 1rom
every station on the Pacific Coast and from
the Hawaian Islands.  But some time in
the near future 1 am going to go back and
recreate that Velvet can loud-speaker and
(Iculrn])m detector, and write you a prize-
winning deseription of it.
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Photos with Pol-
arized Light
By PROF, LINDLEY PYLE
CCoutinued from page 861)

P —

copiously than the light of long wave length.
Furthermore, scattered light is in gencral
plane pul.m/ed that is, its vibrations are
lurgely confined to one plane, and such lizht
is reflected only sparingly by a water surface

under certain conditions of incidence.  In
other words, so far as the final result is
concerned, the water surface under proper

conditions will play the same role as the
vellow glass plate uttmhnn-nt for cameras
known as the “sky filter.” The phuto-
graphically active light of the blue end of the
spectrum s absorbed by the gluss phate
filter in the one case and is  refused  re-
flection by the water surface in the seconl
case. Thus the sky tends to photograph
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
offers a wider range and case of manipulation.
Take a piece of plate glass at least a foot
square and make of it a bluck mirror by giving
it a backing of Hat-black paint. This prevents
extraneous light from coming to the eve 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 Jday
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 thei nage
of the chosen point, meanwhile rotating the
mirror into all posible positions consistent
with the requirement that the pencil shall
continnously point at the chosen spot in the sky.
(This means merely that the peneil twists but
does not change its direction.) In one par-
ticulur position of the mirror the sky will
grow very dark and any clouds in the \'umlt\
will stand forth in marked contrast. " his
optimum  position corresponds to the case
when the plane of the mirror stands vertieal,
that is, when the plane of the mirror passes
through the sun. In this position the par-
ticular kind of light that comes from the sky
is absorbed rather than reflected. These so-
culled 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 vielling
the greatest proportion of polarized h;,ht lies
on o 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'
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1 J Hear all broad-casting throungh phono-
aph. Make your own horn, Attach
Phonadapter to YOUK phono-
graph. :\ll can henr Entire family, neighbors,
guests can hear operas, lectures, latest news, with
this adapter. Stretches over receiver of Baldwin or
Brandes type head-set and uttnche- to tone-arm of

ANY phonograph. Made of soft

pure gum rubber. Quickly attached

and rensoved. Thousands in use. Ab-

solutely no voice distortion, For 75

single receiver.. -
For pair of recewers (more th-r twwe the volome) 81

Amplitone
Loud Speaker

An inexpenaive, loud speaking horn
especiaily adapted for home use.
Ample volume Quality tones. Throat of
horn ¢ ve wund

b amb.

T $8
Bell Horn "

A Bell Horn with ball awivel. Turns up.
down, to side—any angle dellred Auto-
matle adjustment. Very simple.
screws, thumb nuts, etc. Black ﬂmlh
Complete, with phone,

ready to attach to two $ 1 5
stage amplifier............

The Beckley-Ralston Co.
1835S0. Michigan Ave,
Chicago, lll.

Go to your desler. 1f he cannot
supply you send money order, check
or currency at our risk, Prompt de-
livery — tpmd Also send us

I! name of favorite dealer.

| Radio Needs

Trained ‘Men

Radiois sweeping the country like wild fire.
Thousands of dollars are being spent for
expensive outfits, RADIO EXPERTS are needed
everywhere to keep this uqmpmunl in order and to
sell ang install new outfits

Be a Radio Expert

1 will train you qRukly and easily in your spare
time, to become a RADIO EXPERT so you ean in-
stall, construct, repair and sell Radio equipment. 1
am a Gradnno Electrical Engineer and from
actual experience I will give you exactly what you
must know to mnke the really big money in radio.

FREE Consultahon Service to you is

EE. This outside help which 1
ladly give you is, initself, worth

more than the lmnll cost of the Complete rse.

START NOW

Don’t let others beat you to the h“i money. Start
now and within a few weeks” time [ will train you
t home, at an amazingly low cost, to become a
RADIOEXPERT WritoTor “Radio Facts™
sent free without obligation,

A.G. MORAUPT, Electrical Engineer
American Electrical Association
Dept.B1- 4511 Ravensweod Ave..Chicage

8. Lm‘
vious one. Furnished either wit
nlel or double B-R Phonadapter.
only

A New Plug for 60c

Showing screw bindin,
No. 139— post terminals wit
All Terminal Plug—80¢ phons 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-ngs and terminals of all types. Adjust-
able brass thumb screws connect wire to plug and
msure positive contact. Unnecessary to cut tele-
\age phone tips. Not affected by body

sf, capacity and ﬁts any standard jack,

f’QO

TO THE ELECTRICAL-RADIO JOBBER

154 W.LAKE ST. CHICAGO,ILL.

Robmnon Folding Bath Tub. Big sel-

ler. Costs very little. No ‘?lumbmg

Little water. Wt.15 1bs. Folds to small

roll. Full length, Better than tin tub.Guar-
anteed. 310 dnv easy. Get FREE tub offer.

Hobineon Mfg.Co.  Roony 1090 Cherry & Huron, Toledo.O.

Q Print 1ng' Chea

Cards,circulars,labels.book., paper. Pre.mll.
¢ Larger $35 Job press $150. Save money, Print
% for others, big profit. All easy, rules sent.

W actory orprencatnlug ’i‘ PE,cards,
LFetc. THE PRESS CO,, D-47, Maridas.Conm,
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ABetter Condenser

for Less Money

Bun’t pay out a lot of
wood money for an old-
style uriable Condenser
when you cat get the
new, tosted Cerms-
ca' for half —get two -
Vartable Condensers for
the price of one

The “Vermloa™ is the lat-
est bvelopment in Variable
Cindensers=—sharper  tuning
—chwer  adjustment — imposstble  to
short or et out of order——takes up
less room un panel, also suitable for
baird mounting.  capaelty 0005 M, for

Madde of extra-seasonad hard ph -wonl, e
phusphor-bronze and copy The o

o lendimg Radin uulln!xll :v’llnlh,:rus-.u‘ll h 1 'l'H
an an absehite guarants mplete ® cmm——
satisfaction or  motey  refumie), It POSTPAID

your dealer cannot supply, order from manufacturer and
save the dealer’s profit.

C. S. CHERPECK CO.

3125 Davlin Court CHICAGO

CRYSTAL RECTIFIER
MULTIPOINT
(I"atent Pending)
A Synthetic CRYSTAL DETECTOR,
sensitive over its entire surface.

Eliminates  all dletector troubles.  Extraordinary
clearness and volume,  Endorsal by Radio experts

Large products
enables us to sell

l.llll press.  Sold in Scaled Packages only,  The
Standard Crystal,
rice, Postpaid, mounted

Sensitiveness guaranteed. SOC.
Order from your dealer or direct from us,
RUSONITE CATWHISKER 25
14 Karat Gold Super-Sensitive. .. C.
RUSONITE PRODUCTS CORP.
15 Park Row, N. Y.

AN HISTORICAL EPOCH IN RADIO
Raho Ploneer Slashes Prices--the Lesding Line Sinee 1909
At Prices to You Less Than Dealer's Cost
FREE Itlustrated pamphiet comprising 62 Duek radio
instruwments and sets, with yeductlons averaging 307,

mailed on request,  Send postal today.

A Few of the Many Duck Products at Startling Prices:
Moulded form rheostat, 70c; bakelite moulded socket,
700; bakelite dial, 55¢: super.selective moulded vari-
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
texthook mailed for 25¢ in coin or money order.

THE WILLIAM B. DUCK CD. 239232 % wanivest:

Edeson Radio Phones

Dept. S.

l : 3000 o1iMs
Adjustable Diaphragm Clearance ‘J <Y )
Wee guatantee satslaction. ar your money _3
celunded, The adpumiment feare places our gy \Hv s
phones on 2 par with the world's greatest mahes  Jf ’2‘55‘
Our sales plan claminares dealer’s probis and 2O
lowes lrom bad accounts, hence Ihe ow price.
Immednate

Beuter phones cannot be made.
delnenes” Double 4000 Ohm sets, $3.98; 1500
Ohm wngle ser. 82 80, Carcular freer

Edeson PhoneCo.GBtht.Dep.nsBoﬁss

Small Cash Payment-Balance Easy Terms

$20 Starts Battery Charging Business

Only $20 cash brings an HB Batte:

ry r and
® busineas that can make $160 (o §

tas ( lear
monthly profit Long easy terms on b.lnnc..c-hlu

r profits. No experience needed 15
for reliable battery chargin, Write us
for complcte information. ) 1T NOW,

Hobart Bros. Co., Box $123 Troy, Ohio

Battery Charging Pays
$1500 tg 53003 agYea:?l)

Develo and!
Let Us 7%

Manufacture ‘
i caretel sty often tesults in lmprovements of luven

Your patent.’
Hons,  Hlghest type Bogineering, Deslgning and Marheting
Deprs. . complete and economical service: H( Meurs' experi
enee oveting work fer 1. S Gov't, Western Unlan Telegraph,
Remlngton Typewviter, ele., ete.  Send for Booklet J.

Fred’kPearceCo., Inc., Est. 1872, 18-20 Rose St., N. Y.

MAKE YOUR OWN VACUUM TUBE SET
Concerts heard over 500 miles on this Re-

ceiver. Parts consst of: 6°x12° Formica
Panel (holes bored), tuning coil (silk cov-
ered wire), variable condenser, gnid lead
condenser combined, vacuum tube socket,

— e tat, switch lever, binding posts,
solderall, twbing, etc. With simple directions. Sent Postpaid
for DNLY $9.90. Mahogany finish Cabinet $2.45 extra.

ERNEST ELECTRIC CO.

gemnns
TODA

4849 Easton Ave. St. Louis, Me.

the sun), the chosen spot in the sky as seen
in the mirror will appear darkest when the
pline of the mirror passes through the sun,—-
just as in the other case. In fact, this is o rule
of position that holds in all cases.

Now, Mirror Lake in the Yosemite is
usually photographed carly in the forenoon
when the surface of the water is smoothest.
The light from the low-lving 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
detectur 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 o
camera was equipped with a black mirror as
in Fig. 3. The mirror was mounied 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 lght 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 No. 3 were taken of a certain cloud
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. 1.

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
cupiously 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 & multitude of tiny glossy leaves that
reflected the afternoon sunlight.  The black
mirror transmitted this reflected light with
easc in one position, Fig. 6, but refused to
reflect it in another position, Fig. 7, ubsorbing
it and extinguishing it. Although both photo-
graphs received identical treatment as to
exposure and development, the one turns out
to be dull and sombre while the other is
bright and sparkling. Fortunate we are that
the eve transmits light in all planes of
vibration with equal facility, s. that under
direct vision there is no sclective act on hy
the eve and Nature always appears at her
brightest.

Practical Chemical
Experiments
By PROF. FLOYD L. DARROW
(Continwed from paye 870)

as long as the action contintues. 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 Babeock milk test. the de-
tection of formaldehyde in mitk. the
distinction Dbetween 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.
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The name
on the door—

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 are
held by men with training—men with mental
equipment to direct—men fitted to grapple
with the bigger problems of business.

Knowing this, his every effort was directed
toward obtaining 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 greltige and sal-
aries of positions listed because of help given them
by the American 8chool, We can help you secure
the very job you want. OQurs, is a definite plan that
will lead you straight to the goal you are seeking.
1t will not cost you one single working hour and the
reward it pays, i3 many times the effort it requires.
MNo obligation to {nvestigate our method. Makea
check on the coupon against the job you want and we
will help you get it. WRITE OR PRINT YOUR
HAME on the coupon and Bend it in today.

American School
Lrept.G-126 Drexel Ave. & 58th St,, Chicago

b . 1 e oEE S SEm SEE GEn GEn GEn SEe GEES SR
American School

Dept.G-126 Crexcl Ave, & 58th St., Chicago

Sznd me full information on how you will help
r.e win promotion in the job checked,

...... Complete Business Training
Building Contractor
Automabile Engineer
Civil Engineer
Structural Engineer
....Business Manager .
Cert, Public Accountant
Accountant and Auditor .

Name

L'\ddf!!l




Opportunity Ad-lets

YOU will find many remarkable opportunities and real bargains in these columns. It will pay you to read and investigate the offerings
made every month by reliable firms, dealers and amateurs from all over the country. No matter what you may be seeking, whether

supplies, automobile accessories, the opportunity to make money, or anything else, you will find listed here the hest and most attractive
specials of the month,

Advertisements in this section twelve cents a word for each insertion. Name and address must be included at the above rate. Cash

should accompany all classified advertisements unless placed by an accredited advertising agency. No advertisement for less than 10 words
accepted,

Ten per cent. discount for 6 issues, 20 per cent. discount for 12 issues. Objectionable or misleading advertisements not accepted.
Advertisements for the March issue must rcach us not later than Junuary 20,

The Circulation of Science and Invention is over 160,000 and climbing every month
EXPERIMENTER PUBLISHING CO., INC., 53 Park Plawe, New York City, N. Y.

Aeronautics Agents Wanted (Continued) Books

_ Build and Fly Your Own Plane. Small cost, [ start Big money and fast sales. Kvery owner buys gold Think! A book that teaches you to Think constructively;
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Splendid profhs,  AWrlte for business winntng plan, Menzin New York, 1 books for 20c¢, Klein Co,, Brandon, Minn,

Shirt Co., 3863-11 Third Ave., New York.

Agents, $60 to $200 a Wik, Fror Samples. g : ; How to Make Wireiess Receiving Apparatus. 100 pages
Sign Letters for Store and Office Windows,  Anyone ¢ Automobiles—Automobile Supphes —80 fillustrations, Only strictly modern radio apparatus
do . Big demand. Liberal offer to gencral ageats, are described In this book and the illustrations and ie-
Metallle Letter Co,, 1337 N. Clark 8t., Chleago, q Alrltomob"e O'\VII'O;'S. s!ln:gmm-n. nn'rilmnlrs. mmdl llud{u,\' seriptions ilrt; 80 cl':lnr nn;l ul'mple llmll no t}l;ouhle wlllrpl)lv
o D " o N " ‘o free copy of (his month’s  Issue, t contains helpfut experienced in making the instruments, aper covered,
‘.MF‘,:;; Formula Caralok. Laboratories, Boylston Bl instruetlve information o overhauling, fgnitton  troubles, .'l.'ilr postpaid. Experimenter Publishing Co., Book Dept.
2 wiring, rcarhuretors, storage batteries, ete.  Over 120 pages. 53 Park Place, New York City,
“I?snly“og:mnla a dlaly' m\e‘ans 'szoo per ITIM“M 'I"lu- llh:sli-uml. I.‘\‘leml for free copy tlay,  Automobile Digest,
sales, e mih!  Marvelous new adding machine, A tutl o 8 o
Retafls £15. equals £150 machine, .{‘llllﬂ. suhe d 7 L fucinnatt %x"rl\l' “t'o :‘I“: wl\?rlﬂ":“sa::‘:"l,uﬁﬂ:'.‘:lw;;‘ulgl(\'. 1;‘-:%'-]:
tracts, multiplie divides  automatically, Npewdy,  acea- Blue Prints. Automobile Armature connecting dagrams, '.|,.|.u r..n?n i.t who wants to make Nia own radio
rate, durable, bamdsome,  Five-year gimrantes, Oftiees, 1022 Edition,  Charles Chittenden, B3024 Matthews, Kan- G “‘: G (‘"sls“ mo, information on '‘how to make
stores, factorles, warmes, buy one te shoen, A fortune sar Clty, Mo, a'-"-"",‘ us, ’fmnl” M:::;( ve know of. Paper bhound
for lve agents.  Write «quick for proteeled tereitory and -“r pan |lm [-‘}t mrl 1 ‘; blishi ba }'l‘nok Dept.,
free trial offer, Lightning Caleulator o, Dept, W, Graml . e 'P"S'llll’ ib Xperanenter HULRALT " Ul
Rtapids, Mic, ) Batteries 28 LR TG BT Al (I
Earn big money last appiving goht Inbtials  to  autos, 3
Every owner buys—$1.35 protit on $1.30 salo— wrtleutnes Batterics, Edison Storage *'B** Battery Elements fc per L] E(‘;E-:;iu’!':::ls.lansl"};ri“t! g::l;:e ll'ln ;10 L;‘”egl‘l.rse Bo‘f
i samples free. rite «uich, Lithogram ., bept, pairs IR will make wone 22,5 volt Rattery, Gilman's th o of }

the theory and practice of I-:Iectﬂcfty for (fle Experitmenter,
‘very se of experlmental electricity is treated com-

14, Kast Orange, N. I, Ratrery  Shop, Chelsea S, Chelsea, Mans,

n

Write and learn how to start profitable business withont prehenslvely in plain Knglish. New experiments are de-
capital or experlence.  Sitverlng mirrors, refinishing sute . Cl : , seribed and explained and nearly every application of
headlights, tableware, plati Ontfit furnished.  Iuter- emistry Electricity in modern life ia given. 160 pages—400 illus-
natlonal Labwratories, Dept. . Ay Fifth Ave., New York, trations. Flexible cloth cover, 7151'. Do!ll\:,ldl.)“sslﬂﬂ’ c(lolh

Agents.  Our soap and tollet article plan Is P — Consult a specialist ahout your problems In chemistry caver, $1.25 postpald.  Experimenter  Pul ng Co.,
Eet our free sample case offer,  Ho-Rooto, 1% “ll.:'Dl("I':.\'II' uml phystes.  Reagonabile fees,  Frank M, Gentry, Con- | Boak Dept., 53 Park Place, New York City,
Nt. Louis. ' sultiog_Electrochemlcal Engineer, 1Box 16449, Boston, Mass, ; = 0

fopnte—New Inventlon.  Tarper's “Ten-Use brash aet Learn Chemistry at Home. Dr. T. O’Conor SNioane, p;,T)'-':? Mo ".'.’ﬂ.wm?(’ ook "o’ r:l?lpo“::l’t}rsyffn{lhlls'a.m‘r'
ﬂ"l"'l bre hroom. Tt sweeps, washes and _drl upstabrs noted educator and  scientific authority, will teach you. tinet gap In wireless literature in that, while the treat-
whulows, serubs and mops thoors, il dues 5 things. Our home study correspondence course fits you to take a

ment s made as understandahte and as free from mathe-

Big profit; easy setter.  Free trial ofter, Harper Rrush wathics as possible, it at the same time Incorporates o

. S chemist, Nev - Ju
Warks, Dept, %, Falrfield. Loa. position as chemist Nee our full-page ad on page 83

uf |I||.? issuy. Chemical Institute of New York, 140 Liherty wealth of technique and instruction for the Radio Ama-
0 IM.': ]in enchlhw? l;" nlu.n- aml n-n?lq:. ;;ullm. retlectors, R, New York Clty. tedr=the Radio Operator—the Installation nrml Dulz'nlng
peds, mlrrors, chandeliers: by new method: $10 datly wih B . g kExpert—as well as f(cachers aml students of the aubject
out capltal or experience. © Oatfit furnfshed,  Gunmetal .c'"”'l"‘.a' i."':'“h 50c. per year. Three coples 25c. lnlm'm-rnl. A very broad fekd has been covered hy
Co.. Ave. D., Decatur, I, | Swedeshaeo, N, the author, at the same time giving a great deal of

We wish representatives In cv

vocommunisy  to seeune “How to Make and Use Small Chemical Laboratory,” Information not found in other text books, If you are

subseriptiung for Seience wiml lnvention, Radio’ News, and 0o e 5 t Constrine \ . engaged {n any branelr of the Radio or atlled arts at all
P'ractical Electrles,  This Iy a ulerfut opportunity l'-:u f‘ur,mm:m'el:‘c‘:ar llr'u‘:mr:'em'clwnl‘lltl"ln“l:a:ll:‘nrg' .’.Tum:m", you will surely need this latest contributlon to radin
Anatenr Radio  Enthuslasts to e bl money qulekls, nm-umlu:;' tnorgante  chemistyy, novel expertments, glass Iller_llure. which 1% destined to be found on every radia
\\_ elte Experimenter  Publishing ©o., Ine., 5% Park 1t bliwlng, eote., fully explainel, 7o prepald.  Send for wew man’s book shelf before long. A glance at the followlng
New York Chy. Hiustratwl ::;nulué of Reduewt Prices on 'lllmramry ap- lst of chapters glves but :\ “T"'l ceaut .H”, ?' 'llr

Agents Wanted in Every City fo sell stamiard Radin wies and seientific books: free. 1, Altman Company, extensive and useful radio knowledge provided in its

foxt: The Induction Coll; The Alternating Current
‘Transformer: Radio Transmitting Condensers: The Spark
Gaps: Radlo-Transmitting Inductances; Radio Recelving

anparatus on a lberal comnrisshon basis, A few 225 Kast 110th Street, New York,
agencles open to rellable parties, Trefelen, 12
1.

Nt., Pawtucket, R

N - Tuners:  Radle Reeelving  Condensers; Detectors; Tele~

Ambitious men, write tday for aftractive proposition, Lorrespondence Lourses phone Receivera; Radlo Amplifiers; Construction of a

:"m"ﬁmsxi’:f::f;:'"?ﬁ',}:,1‘;‘";"'"c}'|"|'(""< plnpularn?ulnnmklh- Direct Reading Wavemeter and Decremeter; Antenna Con-

sant work. - Digest Pub, Can 9311 Bufler iz, o Dollars Saved. Uned correspondence courses of all kinds | frectlons The, Calonation and Meapurement of e
cianati, ‘ " . sold, rented aml exchanged. List free. (Courses bought.) & i ApDe R n

Lee Mountaln, Pisgah, Alabama. all subjects treated in this very unusual beok, This

$25 to $50 week representing Clow's  Famimm e 0 0 2 newest of Radio Works, cloth bound in Vellum de Luxe,

Phitadelphia Hosiery, direct from mili—for men, womeo, Correspondence Courses at less than half original prives. Gold stamped and Hand Sewed, has 180 pages. Size

ehlbdren. Every pair guaranteed. Prices that win, Free | Any schiool, any subject, for men or women. Rolletin 1078 | of book, 6x Inches. The How and Why of Radio Appa-

hook *“Tlow to Start” tells the story. George ¢lows Com- free. Used Courses bought. [Instruction Correspondence ratus, I‘nﬂll'ﬂ,!‘l., $|~-;'- Experimenter Publishing Co,,

pany, Desk 27, Philadelphia, Pa. Exchange, 1966 Broadway, New York. Book Dept., 53 Park Place, New York City,
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Business Opportunities

trade
Thaxly

Prepare—Sell vour Own Products, Formulas,
Jecrets.  Differemn, dependable. Catalog free. D,
Co., Washington, D). .-

931

0Old Money W anted

For Men
Are you old at forty? Sewe our advertisement on page
932 of this issue. The Electro ‘Thiermal Cu., Steubenville,

Ohio.

Enter 2 New Business. Karn $3,000 to $6,000 yearly
in professional fees making and fitting a foot specialty,
cpenings everywhere with all the trade you can attend
to; ecasily learned by any one at home in a few wecks at
small expense: no further capltal required;
buy: jeb hunting, soliclting or agency. Address St

Formulas

Laboratory, 1% 3ack Bay, Boston, Mass.

Central Indiana Manufacturers now marketing an en-
tirely new Auto Acevssory that makes night driving safe,
eliminating glare from appeosching headlights, want general
rales munagers ta open branch office, handle exelusive ter-
ritory and manage salesmen.  Nome  investment 1Ccessary.
Y'rofit possibilities practically unlimited. Ray Filter Auto
Co., Marion, Ind.

Get Into Business for Yourself! Kstablish and operate
©ONew Systera Npecialty Candy Factory® in your eom-
munity.  We furnish everything. Money-making oppor-
tunity unlimited. Eithier inen or women. Booklet free.
Kagsdale Co.. Drawer 129, Kast Orange, N. J.

Join National Institute laventors, & K. l4th St, New
York City, streng protective membership saclety. W
swcure, develop, manufacture, markel patents. Dues, $10.
Hooklet free.

Dollars yearly in your Backyard, N» mushronm doje.
Particulars free.  Metz, 313 K. R9th 8t, New Yurk.

Will pay cash for sole rlght to novelty idea or inven-
tlon that retalls for the.  Address Lock Box 64, Ntatlen
¥, New York Clty.

Start a cleaning, pressing. dyeing shop,
big profits. Plans free. International System,
Excelsior Springs, Mo,

Chemical Expert will furmish formulas and trade seerets.
All lines. Lists free. W. L. Cummings, I'h. DD, 238
Gonblm Ave., Ryracuse, N. Y

Splenilhl field,
bept. 21,

Start Chewing Gum Factory, big profits, evervone buys
gum: formula 2tc,  Cahle Supply House, Owwille, Cal.
Become a Landscape Architect.  Dignitieil, exclusive,

unerowded profession offering fine money-mahing opportuni-
ties. $5.000 yearly Incomes common. Fasy to master
through our correspoudence course,  Established 1916, Get
information today. American Landseape Sehool,  G6-M,
Newark, N. V.

Make and
Large
g2,

seil

Profits—Ie

Edward Clark Polish Co., Dept. ¢, 121 W.
Vork, N Y.

your own Automobile Polish Body—
Independent—Our Formula_and Plans
77th

Duplicating Devices

‘'Modern’* Duplicators save Time, Labor and Money.
Gets Business. Reproduces Typewritten or Penned Letters,
Drawings, Lessons, Musle, Menus, 13ids, Notlees, Specifica-

tions, Maps or anything in one or more eolars.  Prints
wo per minute. Npecial sale on. 30 davs free trial.
$2.2% up. Booklet free. B. Durkin-Reeves Co.,

Pittsburgh, Pa.

P

Electrical Supplies & Appliances

RIS e g 1

Blueprints. Diagrams of KElectrical Connections for
nearly every [urpose. Authorltative works. Particulars
free. Charles Chittenden, A3024 Matthews,

RKRamples 20¢,
Kansas ¢} Mo.

Al s T TR T T R I T TR TR L TR TR I

Exchange

For Sale. High-powered inicroscope, $50¢. Unused In-

no goods to (‘NF:;"—Formula Catalog. Laborateries, Boylston Bldg..
Money Making Books, Plans, Formulas. Catalog frece.

Ydeal Book Shop, 5501-1 North Rohey, Chicago,
Formulas—All Kinds, Catalog Free, Bestovall
oratories, 4047-RF North Whipple, Chicagn.
20,000 Formulas and Trade Secrets—' 49 pages, $1.20
Trilistde Laloratories, 70211 South Winchester, Chieago.

500 Formulas—25¢, Englewend Book Shep, 7021-8
Routh Winchester. Chicaga,

Lab

For the Photographer

Have You a Camera?t \Velte for free sample of our big
magazine, showing how to make bhetter pictures and earn
money. American Photography, 465 (Camera llouse, HBos-
ton 17, Mass,

I R TR LI TR TIE

Games & Entertainment

Tricks, Puzzles, Jokes, Magical Apparatus, Plays, Stape
Supplles,  Mind-Reading Aets and  Sensational Kscapes
fend 1uve for 140-page illustrated 1922 jwofessional cata-
logue. Oaks Macical Co., Dept. 549, Oshkogsh, Wis

Health

Free to Men—information of a scientifie nature that
h'ls brought physical vigor and happiness to thousands.
No clharge;: no ooligation. FKnclose stamp for reply. lir.
C. 1. Wood, 551 E. 47th St.. Chlcago.

Restore Health, Power, Vigor by using the Vaccu-In-
vigorator. Instrument sent, nlaln wrapper, $3.00. Stawl-
ard Importing & Speclalty Co., 106, St. Louls, Mo,

Are you Old at Forty? See our advertisement on page
2 of this issue. The Klectro Thermal t'o., Steubenville,
B

obacco or Snuff Habit Cured or no pay $1.00 if curedi.

Re.edy sent on trial.  Nuperba Co., X, A., Baltimore, Ml

Help Wanted

a

3

Silvering Mirrors, French Plate. Fasily learned, im-
mense profits.  $’lans Free. ‘Wear Mirror Works, Dept.
27. Excelsior Springs. Mo

Detective and Finger Print Expert opportunities. Par-
l‘l'cu'l(lrs free. Write Wagner, 186 E. 79th $St, New

ork.

Stop Daily Grind. Dependable Plans Free. Easy sii-
sering  mirrors, headlights, tableware, etc. Clarence

Sprinkle. Dept. £4, Marfon, Ind.

Got posted for Spring=—Good prices pald for butterfiies,
tnseets.  Nee Sinclair display advertisement, page 906.

$2 to $500 each paid for hundreds of old or odd coins.
Keen all old money.  You may have very saluable colns.
Send E0e for new Hlustrated coln Value Book, 4x8, We
l\vy)' ‘(»ash. Get postest.  Clarke Coin Cu., Ave. 15, LeRoy,

Patent Attorneys

Patents Secured. 'rompt service. Avoid dangerous_de-

lays.  Send for our “Recurd of Inventlon' form and Free
Book telling Hlow to Obtain a Patent, Send sketeh or
model  for  examination. Prollminary  advice  without
charge.  llighest references.  Wrlte today. ). Y. Jackson
& o, 219 Ouray Bldg., Washington, D. .

Miltions spent annually for ideas! TIlundreds now
wanted! Patent vours and profit! Wrelte today for free
honks==teil how to proteet yourgelf, how to Invent, ideas
wanted, how we help you s<ell, ete. 212 Patent Dept.,

American Industries, Inc., Washington, D. C.

Inventors:. Protect your invention through A. M. Wlison,
Inc., Waghington, D. €. Over twenty years of efficlent,
expert, confidential service. Skilled In Radlo-Electrical.
Chemicgl and Mechanical fiekds. Our 1922 fiilustrated
booklet, giving much necessary and very useful informa-
tion which every inventor should know, will he sent
free upon request. P’rompt and rareful attentlon. T¥ighest
references.  Moderate fees.  Nend sketeh or madel for our
rareful oninion and ypreliminary advice.  Wrlte taday to
A. M. Wilsan, Ine. (Radio 3 ARID, 312 Vietor Blig.,
Wash ngton, D. C. (Successor to husiness established
In 1281 by A, M. Wilon.)

Inwentors should write us for our book. ‘“Mow to Obtain
a lartent,”” which clearly scts forth what may Dhe patented
and the necessary steps ta protect an Invention. It de-
seribes  the procedure In  PPatent Office and tells about
assignments, licenses and trade-marks. and gives many
useful facts ahouf patents which ¢iery  inventor should
know. Many persons well sersed In patent matters have
pronounceit the hook the best of Its kind they have ever
read. It Is written g0 you can understand it.  Copy sent
free upon request. 'Talbert & Talhert, Patent Llawyers,
458 Talbert Bldg., Washington, 1. C.

Patent applications filed on partial payment plan.
trical cases a specialty. Milo B,
Streer, N, W.. Washington, D. €.

inventors Benefited. Tdeas descloped and  patented.
Expe:imental machinery built., Only individual attention.
Richardsop & Rogers, 30 Albee T3dg., Washlngton,

Patents Procured.  Trade-Marks Registered. A com-
prehensive, experienced, prempt serviee for the protection
and  development of your ldeas. Preliminary advice
gladls furnizhed without charge. Booklet of informatlon
and form for disclosing Idea free on request. Richard
B. Owen 130 Owen Rullding, Washington, D. C., er
2278%-T Woolvorth Bldg., New York.

Patents—Write today for Free instruction book and
Evidence of Conception hlank. Nend skeich or model for
examination and oplnion: strietly confidential. _No delay
in my offices; my reply special delivery, Reasonable
terms. Personal attention. Clarence C. O'Drien. Regise
teret Patent Lawyer, Southern Bldg., Washington, D. C.

Monree Miller. Ouray Bullding, Washington, D. C.,
patent attorney, mechanical and electrical expert, Best
quallty of work and results. Maoderate charges.

1 $—Rerl for form  “'Evldence of Conception’

Elec-
Ntevens & Co., 692 F
Fstalh. 1864,

Earn $25 Weekly, spare time, writing for ne
magazines. Fxperlence unnecessary; detalls free.
Ryndieate, 3665 St. Louls, Mo.

All men, women, boys, girls, 17 to 66, willing to ac-
cept Government Dositions, $117-$190, traveling or sta-
tionary, write Mr. Ozment, 293, 8t. Louls, immediately.

Make Money in spare time mailing letters, Men, write

Press

ternational Correspondence course on Chemistry, $10. How- now, enclosing stamped addressed reply envelope. Nor-
aul, 203 Magnolla Bkig., Oklahoma City, Okla. mande R Dept., 147 W. 23rd 8t., New York.

Exchange $75 I’honograph, new, for % or 1 horsepower Be a Detective: Excellent opportunity; goeod y:
110 volt A mator. ohn Mager, 13 Nutts Ave., travel. Write C. T. Ludwig, 1417 Westover Bldg., l?:n-
1*hoenixvyl ras City. Mo,

QT ! e " Wa;h:l—.\m:»lllt;un menlto ‘vi\'ork l‘! hfme. Entirely
new business, Incal or mail order. revious evperience
F“r"”v "a"dv Etc' unessential, Ordinary man made $15 day. Wrlte im-

mediately. KRrafft, Box 896-8I, San Franciscn, Cal.

Property Owners—iet cash for your Teal estate. busi. Men over (7. Become Rallway Mall Clerks, Com-

or other property. To quickly sell, ex-
any Kind, anywhere, write \Western
nibal. Mo

ness, invention
change or huy property
Security C 102, 11

<t

For Inventors

1 solve that chemical or electrical
problem In your Invention for Five Dollars. Am under
cath not to divulge your secret. Write me. W. Stedman
Richards, Consulting Chemist, Box 2402, Boston. Mass

Before or after filing your application for patent, It wiil
pay you to read ever my ‘‘Inventors Advisor No. 1." Free
tor asking. Write: M. Labiner, Registered Patent Attor:
ney, 3 Park Row, New York.

Stop. Look. Listen:

We develop your ldeas into commercial shape
purchasers, making working models,
drawings, experiments or tests. Courtesy, efficleney,
secrecy and ample equipment. 30 years® experience.
Ducorron-Rish Engineering (‘o.. 504 P’acific Mutual Bldg.,
Los_Angeles. Cal.

inventor's Educator.

Inventors:
for presentation to

900 Mechanical Movements. 50

Perpetuat Motions. Ilow to procure and sell patents.
Mechanlical Movements greatly assist inventors, suggest
new ldeas. Explains how to select an attorney and avoid
atent sharks. Price $1.50.  Postage lrcF. Fred
{eterich, 601 Ouray Bidg.. Washl LA AN
Get Your Own Patent, $i0 complete.  Appllcation
blanks and full instructions §1. Theodore A. Cutting,

Campbell, Cal.

Inventors! Writo to ", X, Datent Office for free copy
of “‘Information Concerning Patents,”” then engage a com-
petent lawyer to protect your ideas. Iaiph Bureh, Patent
Lawyer, 5 Jenlfer Bldg., Washington.

“*inventors' Guide’* free on request: gives valuable
advice and Informatton for all Inventors.  Write Frank
Lederman, Registered 1'atent Attorney, 17 ark  Qtow,
New York,

e s

Mail Order Business

mence $133 month. Steady. Commor education suf-
ficlent.  List pesition free.  Write Immediately, Frank-
lin Institute, Dept. 1.-25, Rochester. N. Y.

Firemen, Brakemen, Baggagemen, Sleeping car, train
porters (eolored).  $140-$200.  Experience unnecessary.
837 Rallway Bureau, Fast St. Louis, Iil

Be a Mirror Expert. $3 to $10 a day; spare time
home at first; ro_capital; we train, start you making and
silvering mirrors French method.  Free prospectus. R.
Derr, Pres., 26 McKinley 8t,, Raldwin, N, Y.

Earn $25 to $30 per week. Work for yourself. We
teach you. Send us $1.00 and your name and address.
Start  today. Charleston Horological Co., Box 471,
Charleston, W. Va.

Detectives
Travel.
8ary.
tem,

earn big money. Excellent opportunity.

Great demand evervwhere. FExperlence unneces-
Particulars free. \Write, Amerlcan Detective Sys-
1948 Broadway, New York.

Government Railway Mail Clerks start $133 month:
expenses paid. Specimen examination aquestions free.
Columbus Institute, T1-4. Columbus, Ohie.

Used Correspondence Courses only onse-quarter original
E;ire'.] Free bargain price H:t. 1.000 courses. Courses
ught. h L

to be signed and witnessed. Form, fee schedule, informa-
tion free, fancaster & Allwine, 242 Ouray Bullding,
Washington, D. C

Herbert Jenner, Patent Attorney and Mechanical Ex-
pert, 624 F Street, Washington, D ¥ report if patent
obtainable and evaet cust. Send for clrcular,

inventlons Patented. Trade-Marks Registered: reason-
charges: prompt service; plaln advice; request de-

information.  Jaynes & Jaynes. 720 Kellogg,
Waslington, D. C.

inventors write me about patents. My fees payable
manthly. Booklet free. Frank Fuller, Washington, D. C.

Patents—Prompt, personal efficient service hy an ste
torney-at-law, skilled In all hranches of Patent Practice.
Over 18 vears actual experience; full information upen re-
(yl)u"(" B. P. Flshburne, 330 McGill Bidg., Washington,

Send for free bookiet.
Prompiness assured.

Patents.
Dest results.

Highest references.
Send model or draw-

ing for examination and opinion. Watson E. (“eleman,
patest attorney, 621 F Street, Washington, D.
Inventors. Send  sketch or madel of finvention for

opinion concerning patentable nature and exaet cost of

pateat. Dook, ‘“How to Obtain a Patent.”” sent free.
Tellr. what every inventor should know.  Established
twenty-elght vears. Jlighest references, prompt Service,

reasonable charges. Chandice & Chandiee, 141

Wasnington, D. C.

Unpatented Ideas Can Be Sold. 1
help you make the sale. Partleulars free.
Greene, 106 The Atlantic, Washington, D). C.

Seventh,

tell you how and
Write W. B,

Patents

Inventions Commercialized. Patentedd  or  unpatented.
Write Adam Fister Mfg. Co., 205 St. lLouls, Mo,

e r

Patents For Sale

Students E 5 W. 42nd Rt., New York
Learn Chemistry at Home.

Dr. T. O‘Conor Sloane,
noted educator and sclentific authority. will teach you.
Our home study correspondence course fits you to take a
positlan as chemist, See our full page ad on_page 839

of this Issue. Chemical Institute of New TYork, 140
Liherty St.. New York City.
Mathematics Taught by Mail.  Arithmetie, Algebrs.

v, Ligarithms and Me-

Geometry, Mensuration, Trigonome
76 Brighton, Highland

chanirs courses. Tlarding School,
Park. Miechigan.

Insects Wanted

Get posted for Spring—Good prices pald for hum‘-rﬂles.

Mail Ornler busi
plan, 20¢c.
Seott, Cohoes. N. V.

$50 week evenings—I made it.
booklet for stamp  tells  how, Nample and

Free. 12 articles worth §3. Al Exqn.

$400.00 Mail Order Money for one week's work, Price
fiftv cente.  Box 251X, Marry B. Mawwell. Rome, N. Y.

Beginners Complete Mail Order System. =. Box 1005,
Atlantic Clty.

We do mail order business at home. ‘end 35 cents

i.. money. The Art Studle, Carthage, M.

Insects.  Ree Sinclalr display advertisement, page 906.
Languages
World- Romic System, Masterkey to all L

Brush Pad for Cleaning and Spotting Any Garment, ete.,
No. 1,224,581, $16.000. C. B. Twyfond, 617 Balley St
Zan»sviile, Ohlo.

For Sale—Patent right on Double:Grip-Socket-Wrench.
Address Warren Reist, Willtamsyille, N. Y.

i m s

Photographic Supplies

Build Your Own Phonograph. Big saving, Pleasant.
Instructive work. Complete Instructions, blue-prints, ete..
absclutely free. Write today.  Associated 1’honograph Co.,
Dept. AP-12, Clneinnati, Ohlo.

Build Your Phonograph. Quality phono parts. Famous
Serenado Motors.  Also origlnal Perfection motors, electric

motors, tonearms, reprodueers, amplifiers, case material,
accessories. Free, blueprints and bullding instruetions.
Big saving. Wonderful results.  Prompt detivery. Catalog

malled for ten cents. Hoonier Manufacturing & Supply
Co., 321 Raltwin Ilock, Indianapelis, Ind.

fanguages., $1.94 each language: Arabic,

Primera, 15
Duich, English, French, German, Itallan.

Chinese, 1)

Japanese, 'hl, I’olish, Portuguese, Russian, Spanish,
8wedish. Pronunciation Tables, 42 languages, 30c each
Iymwue. Languages Publishing Co., 8 W. 40th 8t., New
ork.

Printing

Everything Printed, T.ong Irun specialties, Samples,

Quality Printery, Marletta, Ohlo.




Aspirin

Say “Bayer” and Insist!

Unless you see the name “Bayer™ on pack-
age or on tablets you are not getting the
genuine Bayer product preseribed by phy-
sicians  over twenty-two  yvears and proved
safe by millions for

Colds Headache
Toothache L.umbago
Earache Rhenmatism
Neuralgia Pain, Pain
Accept Bayer Tablets of Aspirin® only, Fach
unbroken  package  contains proper directions,
Handy boxes of twelve tablets cost few cents.
Druggists also sell hottles of 24 and 100, Aspirin

is the trade mark of Bayer Manufacture of Mono-
aceticacidester of Salicylicacid.
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Machinery & Tools

Song Writers

Concrete Building Block Machines and Molds. Catalofue
{rue. Concrete Machine Co., 203 S, Third St., St. Louis,
Mo.

Manufacturing

To Order: Metal articles, Madels, Tools,
Experimenting. Manufaoturing. {nventions
Cleveland  Specialty & Mfg, Co., Searsdale
land. Ohio.

Patterns.
devebped.
Ave, Uleve-

Miscellaneous

Get posted for Spring—tuowl prices pald for butterfiles.
ingeers. Nee Sinclair display advertisement. page Y06,

Are you O1d at Forty? Sce our advertisemen! on nage
432 of this issue. The Klectre Thermal Co., Steubenville,
Ohio.

Engrave all metals with ‘‘Metal Engraving FluidX2"
vasy a3 writing. Bottle 36¢.  Money Order. J. Itedondo,
Box 709, Ncheneetuily, N. Y.

Blowtorch-Soldering. Tempering, ete. Every mechanic
nmd handy boy  needs one. Kasily made.  Costs shout
$1.00.  Send 25¢ for shopright and instructions. I3 M.
Howell, Box 24-B, Newton, Ii
R o

L T T T Y e I e TS

Motion Pictures—Motion Picture Plays

Wwanted.  Men and women ambitious to make money
writing Stories and I'hotoplavs.  Semt for sonderful Free
Itoak that tells how. Authors’ I'ress Dept., 131 Auturn,
N.OY.

LR, o

Motorcycles—Bicycles

Don’t buy a Bicycle Motor Attachment unti! you get
our vatalogue and prices,  Shaw Mfg. Co., Dept. 6, Geles-
burg, Kansas.

Used parts for all motorcycles cheap, State wants.
Schuck Cycle Co., 1922 \Westlake, Neattle, Wagh,

anar

Novelties

Also Crystals.
Kansas City, Mo,

Crystal Gazing, Book 7hc. Crystal
Gazing Co., 122 Station "'B,

Office Devices

Save Half on office machines, equipment,
multigraphs, uplicators, dictaphones. Prultt
172 North Wells, Chicago.

wn

addressers,
Compuny,

Personal

Don’t Wear
a Truss

BE COMFORTABLE — Wear
the Brooks Appliauce, the maod-
dern scientific invention whicl
cives rupture sufferers immediate re
Hef. It has ne obnoxious B8pPrings oy
rads.  Automatie Alr c'ushions bind
and draw together the broken [mrrs. By E. BROOKS
No salves or plasters. Durable. o
Cheap. Sent on trlal to prove its warth.
sale In stores as every Appliance is made to order, thy
proper size and shape of Air Cushion depending on the
nature of each case. Ilew of imitations.  Leok for
trade-mnark Dbearing portrait and stgnature of C. kK
13rouks which appears an every Appliance.  None othe
genulne.  Full Information and booklet sent free in
nvlain, seajed envelope,

BROOKS APPLIANCE coO.
203-G State Street Marshall, Mich,

Never on

be quickly
cleared of Pim-
ples, Blackheads,
Acne Eruptions on the
face or body, Enlarged
Pores, Oily orShiny Skin. $1,000

Cold Cash says | can clear your
skin of the above blemishes.

WRITE TODAY for my FREE
EE.Booklet— “A CLEAR-TONE
SKIN"'—telling how 1 cured
myself after being afflicted for fifteen years,
L 8. GIVENS, 168 Chemical Bidg., Kansas City, Mo.

Avre YOU 01d at 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, [t tells
of a new drugless home
treatment  that relieves
these conditions. Address

Electro Thermal Co., 4517 Main St. Steabenville, Ohio |}

.

Are Yeu Oid at Forty?
932 of this Issue,
vllle, Ohio.

Sex Books—instructive, authoritative,
trated in natural colors, ete. Not the cheap sort.
catalog free. E. Smetana (lo., Owosso, Mich,

Lonesome-—Make friends cverywhere, many wealthy, fas-
cinating particulars for stamp, Smith, Bex 3125, II.
fortland, Ore.

Horoscope—LIfe revelation. Send birthdate, 10c. St.
Germain Soclety, Sharpsburg, Pa.

Sce our advertisement on page
The Electro Thermai Company, Steuten-

illus-
Large

profusely

Write a Song: uny subject, you can do it.  Nend words
today. 1 will compuse the musie. Frank Radner, €048
Prairte Ave.,, Dept. 645, Chieago, 111,

Stamping Names

Make $19 a Hundred stamping
Send 25¢ for sample
Cohoes, N. Y.

p hames on keycheeks,
and particulars. €x Kaytag Co.,

Stamps & Coins

Stamps, 50
Mexico, ete,, 10c.
40c.; 1,000 hing
Cote_Brliliante,

sarietles—.Africa, Brazil, Peru, Cubs,
30 ditferent U, 8, 25¢.; 1,000 mived,
« 10e. List free. (. Stegman, 5955
. Louls, Mo,

Stamps—20 Unused. All Different.
Mention paper.

Free, Postage, 3c.
Quaker Stamp Co., Toledn, Ohlo.

California Gold, quarter size, 27c.; half-dollar size, 53¢,

Columblan nickel and catalogue, 10p, Norman Schulz,
Box 146, Colorado Springs, Colo,
Telegraphy
Wanted—Young men and women to learn Morse and

Wireless Telegraphy.

Railroad and Wireless Companies in
kreat need of operators.

We teach you quickly, and procure
pogitions at biyg salaries. Great opportunities for advance.
ent.  All expenses low: can earn part, Wrlte today for
free catalog,  School established 1874, Dodge’'s Telegrapb
Institute, Q" Street, Valparaiso, Indiana.

Ventriloquism

Ventriloquism taught aimost anyone at home.
rost, Send 2¢.
Geo. W, Smith,
Heoria, 111,

Small
stamp today for partleulars and proof.
Room M-TH1, 125 N. Jefferson Ave.,

War Relics & War Photos

For Dens—Relics collected from Furope’s battlefields.
anplol«:l_\' tlustrated catalogue with sample War Photos,
2Gc.  Lieut. Weleh, 2117 Itegent Place, Brooklyn, N. Y

LU RN RTIR I

Wanted To Buy

Full value paid for old gold jewelry, watches, diamonds,
crouns, bridges. dental gold, silver, platinum, gold or silver
ore, magneto polnts, war savings atamps, old false teeth,
Packages held 4 to 12 days and returned If our offer Is not
8atisfactory. United States Smelting \Works (The Old
Rellable), 120 So. State St., Dept. 731, Chteage, Ili.

Cash for 0id Gold, DIlatinum, Silver, Diamonds, Lib-

erty Bonds, War, Thrift, 1 nused P’ostage Stamps, False
Teeth, Magneto Points, Jobs, any valuables. Mail in
today Cash sent return mail.  Goods returned in ten

tlays 1f you're not satisfied. Ohio
Hippoadrome Bldg., Cleveland, Ohlo,

a1

Smelting Co., 303

I ireless

You Can Be Popular at Very Little Expense and
Trouble. TParticulars free. [Koom 608K, 140 West 4Cth,
New York.

Vocationa] Advice from Photographs. Send front and
proflle views, age, weight, color of hair and eyes, eire
cumferenre of base of head and ear to ear oser the erown,
Chest measurement filled and empty, Condition of llealth,
Education, Occupation, ete. Price $5.00. Photos retumned.
Address  Elton  Burwell McNeil, Vocational Counsellor,
2148 Woadward Ave., Detroit, Mich.

Exchange Jolly letters with new friends. Lots fun! Send
stamp.  Eva Moore, Box 908, Jacksonville, Fla.

Exchange Cheery Letters with New Friends! Send stamp.
Detty Lee, Inc., 4254 Rroadway, New York City.

Hair grown on_baid heads. Falling hair stopped. Many
proved cases, Irclians’  secret. Proof box with testi-
menials, guarantee, matled 10 cents, stiver or stamps,

Kotalko Offiees, BF-300 Station X. New York.

Astrology Reveals—2000 word Test reading 25¢,; two
questions free.  Ntate birth ate. I’rof. Audrey, Draver
S, Box 834, Washington, D. €,

©

Radio Equipment For Sale

Fifty eomplete hook.ups, from crystal set to latest Arm-
Atrong super-regenerative receiver, clearly illustrated with
descriptions: 20 cents. Westboard Engineers, 309 Canal
St.. New York. -

Radio Outfits & Supplies

Agents Wanted in Every City to sell standard radlo
apparatus on a Hberal commission basls. A few stocking
agencies open to relisble parties. Delfeleo, 12 Meeting
Btreet, Pawtueket, R, I.

Selenium Cells

Selenium Cells—Super-sensitive cells.

Inventors, ex-
perimenters, any size.

Kxperts can assist in perfecting
your Invention. Guaranteed 3 years. Action up to 2,500
per second.  Selenium Laboratories, Manufacturers, Lire
Wire Radio Company, sole agents, 36 Third Ave., New
York City.

Short Stories, Manuscripts W anted

Earn $25 Weokly, spare time, writing for newspapers,
magazines, ~Experience unnecessary: details free, Press
Syndicate, 566 St. Louis, Mo.

Short Storles, poems, plays, etc., are wanted for pub-
lication. Literary Bureau, 165 Hannibal, Mo.

Song Poems W anted

Write the Words for a Sonp. We compose music. Owr
Chief of Staff wrote many big song-hits. Submit your
song-poem to us st once. New York Melody Corp., 412
Fitzgerald Bldg., New York.

Memorize Wirefess Code in Three Hoyrs, by Corydon
Enyder Code Method. If you fafl, return Instructlons with-
in one week. Send $1.00 to Coryden Fnyder, 1161 Se,
Ridgeland Ave., Oak Park, Iil.

Attentlon! 50 Vacuum Tube Took-Ups. The greatest
collection of Vacuum Tube Circults ever brought under
two covers at such insignificant cost. These diagrame
WwHI be found in the great ‘’Rasco’ eatalog, witleh
contalns raw materisls and parts In 2 greater profuston
than any other ecatalog. 15¢, in stamps, or coin, will
bring the eataloz to_ you. Radio Specialty Company,
100 Park Place, New York Clty.

Boys! Dan’'t overlook this. The **Rasco’’ Baby De.
teator. Greatest detector ever brought out with molded
lase.  Fully adjustable, See former advertisements in

this publication, ar our ecatalogue. Detector with Galens
Crystal complete 50c., the same Detector with Radlocite
Crystal 75e. prepald. Send for yours today. Radie
Epecialty Company, 100 Park Place, New York Clty.

How to Make Wireless Sending Apparatus. 100 pages
=—K8 illustrations.  Written 1ad nublished entively for the
wireless enthusiast who wants to make his own rvadio
appuradus,  Contains more information on “‘how to make
I than any other book we know of. Paper hound
35e. postpaid.  kxperimenter F'ublishing Co., Buok Dept.,
55 Park Dlace, New York City.

Wireless Course in 20 Lessons. By &. Gernshack, A
Lesearboura and 1. W, Secor, B, E.” Tells you every-
thing sou want to know about ‘"Wireless” ' —theory, pric-

tie aml  history. A clear,  concise course on  every
of this subject. 160 pages—2i50 illustrations, @0
tahles, Sttt eloth cover, $1.75, postpald.  Expertmenter

Publishing Co., Book Dept., Hh3 Park Place, New York.

The How and Why of Radio Apparatus, by 1. W. Secor,
E. K. This newest hook on radio matters fills a dis.
tnct gap in wireless literature In that, while the treut-
ment ix mude as understandable and as free from mathe-
matics a5 possibie, it at the same time incorporates a
wealth of techinique and instruetion for the Radio Ama-
teur—the Radio Operathr—The Installation and Deslgning
Expert—as well as teachers and students of the subject
in  general, A very broad field has been coverixt hy
the autlor, at the same time giving a great deaf of
Information not found in other text books. If you are
engaged i any braneh of the Radlo or allied arts at all
you will sure need this latest contribution to radio
literature, which is destined to be found on every radlo
man’s book shelf before long. .\ glance at the following
list of chapters gives but a verv scant ldea of the ex-
tensive  and  useful ralio knowledge provided in fts
text:  The imduetion Coll: The Alternating  Current
Transformer: Radlo ‘Fransmitting Condensers: The Spark

Giaps; Radio-Transmitting Inductances; Radlo Recelving
Tuners; Radio  Recelving  Condensers ; Detectors; Tele-
phone Receivers; Itadio Ampliflers; Construction of a

Direct Iteading Wavemeter and Decremeter; Antenna Con-
struction; The Calculation and Measurement of Indue-
tances; .Appendix contalning very useful tables, covering
all subjects treated In thls very unusual book. This
newest of Radio Works, cloth hound In Veltum de Luxe,
Guld Stamped and Hand Sewed, has 160 pages. Nize
of book, 6x9 inches. The liow and \Why of Radio Appara-
tus. Postpaid. $1.73. Experimenter Publishing Co., Book
Dept., 52 Park Place, New York Clty.
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50c EACH

THE BIGGEST SUCCESS IN RADIO:
CONSOLIDATED RADIO CALL BOOK CO'S.
PATTERNS and DIAGRAMS

EACH 50c

Complete Patterns, Diagrams and Instructions
How to Make Your Own

SHORT WAVE REGENERATIVE

RADIOPHONE SET

= ——

50c

One of the foremost Radio engineers constructed this set for us; it's

simple to follow our patterns and assemble the part comprising thi§ set
with which spark. C. W. signals and Radiotelephony may he 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 |
Consisting of a Five-I'age lllustrated Direction Pamphlet. size 814x1115
inches. One Blue-Print pattern, size 16x22 inches and One Blue-Print
nattern. size 17'%x22 inehes, all contained in a heavy Two-Color printed

Envelope, 9x11 inches.
SENT l'OST-‘l‘All)_ - B
DETECTOR and AMPLIFIER

RADIO UNITS

You can huild this detector and the amplifier units anywhere in your
house : no machine shop is needed. When built they may be used with
any type of Regencrative Receiver or short wave set, with which spark.
C. W. Signals and Radiotelephony may be reccived. We've tested these

atterns 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 lllustrated Direction Pamphlet. size 814x11%
inches. One Blue-Print pattern, size 16x18 inches, and One Blue-Print
pattern, size 13%4x15 inches, all contained in heavy, Two-Color Printed
Lnvelope, size 9x12 inches.

SENT POST-PAID

" RADIOPHONE CRYSTAL SET

'l

We designed these patterns especially for these who are without
technical knowleduze 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 vou have to do is_follow the
simple instructions. This radio set ean be tuned in {rom station within
30 miles. Standard materials only are u

PATTERN No.3 |

Consisting of 4-page illustrated Direction pamphlet, size 814x1113 inches.
one Blue-Print pattern size 16x: inches. All eontained in two-color
printed envelope, 9x12 inches,

SENT POST-PAID

RADIO FORMULAE
AND DIAGRAMS

Usefulness!

14

Economy!

Pleasure!

50c

With this paeket of radio knowledgze you nced never worry about
chematie wiring dingrams. measurements and radio tables. All for-
mulas and diagrams are nrinted on heavy paper in black and blue; and
contained in two-color printed envelope, 9x12 inches.

SENT I'OST-PAID

ALL ABOUT AERIALS

12 Diagrams How to Construct and Erect
All Types of Aerials

RECEPTION
e ot
o Lo e TRANSMISSION
o Wirh 12 Blue Prints ALL FOR

ML
ABOUT
AFRIALS

50c

THESE ARE DIAGRAMS THAT EVERYONE with a radio sect
wants and needs. These blue prints were made after practical erection
of cach aerial, and point out to you how simple it is to erect not only
the proper aerinl for your partieular need. but how to ercct this acrial
in the most practical manner and at the least expense.

. Consists of 12 blue prints 8!%4x11 inches and one four-page instrue-
tion pamphlet 844x11 inches. All contained in a heavy two-color printed

cnvelope 9x12 inches,
SENT PPOST-I'AID

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’

These diagrams show
how to get the best pos-
gible etticieney from the
inurumcn. you ")Hk(‘ 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
diffieulty. Get this sef,
and hook up right.

All 20 diagrams are printed on heavy paper, each sheet size 8Y4x1114
inches. and togcther with KEY CHART OF SYMBOLS and pamphlet
“HOW TO READ DIAGRAMS” ure contained in a heavy two-color
printed envelope, size 9x12 inches

SENT POST-IAID

98 Park Place

ORDER FROM YOUR DEALER—or direct from us

CONSOLIDATED RADIO CALL BOOK CO.,, Inc.

PUBLISHERS

NEW YORK CITY
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! EVERY BOY WHO IS INTERESTED
=
i IN RADIO
]

T T m T
‘ l'”u_ TG G _.1.11;_ LU HRSH I

CAN TAKE ADVANTAGE CF 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.

i‘ PRACTICAL ELECTRICS is one of the most interesting elec-
j trical magazines published. It contains no long, dry technical articles.
Every article is completely illustrated. There are hundreds of illus-

l trations, plans, drawings, charts, etc.
On the opposite page :
ESINEET PRACTICAL ELECTRICS s
only $2.00 per year
[12 Numbers]

H . ..
@«\) °v‘3:R‘20Léw$AKE (Canada or foreign 50 cents additional)

3 ff'f'"“ff"“""o _ EVERY BOY SHOULD HAVE IT!

All articles are written in plain. every
day language. If you need a sampl-
copy to show we will send it free of cost.

SEE OPPOSITE PAGE FOR
DESCRIPTIONS

il

a R ) - e
s 0 4 f RADm_mmm
A \ % _E KINGE Youn-own —7 @
- MA N .

How to makc t
Detectm and amplifier untts
o TIDI0 CA ‘\. BOOK €O

Rggh__hn mulae and Diagrams |

N TR aAdy Mu-d R.a.nSmth

ABSOLUTELY FREE FOR A FEW HOURS’ SPARE TIME WORK
READ OUR SPECIAL CHRISTMAS OFFER AND ACT AT ONCE.

'E-#



Science and Inzention for January, 1923

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 erystal Radio Receiving Set, will receive up to 25
miles.  The ontfit consists of all the necessary wire, contact point
detector mineral.  catwhisker. tuning  coil. instruetion hook. etc
When yon have constructed the Radiogem. all you need is an aerial

and a phove.

REWARD No. 2
MICROPHONE BUTTON

The button may be used 1o amphiy Radio Signals by using it in
a local circuit. It should he mounted on the diaphragm of a
telephone receiver connected 1o the radio set and in circuit with a
battery and a telephone indnclinn coil.  You can easily make a
Lighly sensitive detectophone by using a Microphone Button to
colleet the sound waves.  You can hutld your own outht without
buying expensive equipment. Think of the fun you would
with such an ‘ustrument!

REWARD No. 3

EXPERIMENTAL ELECTRICITY COURSE IN

20 LESSONS
By S. Gernsback and H. W. Secor, E.E.
A Course on the theory and practice of Electricity
nienters.

have

for Fxperi-
One of the most complete and comprehensive treatises of

thiz special subjeer ever published.  Written by the same author.
as the famous "Wircless Course.”” The bhest clectrical text hook on
the market. Size of hooks is 6 x 9 in. The hook countains 128

pages. and more than 400 illustrations. l.imp bound.

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 813
x 11'0 inches: one hlueprint pattern. size 16 x 12 inches. Al
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 8%
X 11V inchex: one hlueprint pattern, size 16 x 22 inches, and one
blueprint pattern. size 177 x 22 inches. .\l contained in a heavy

two.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. size 83
x 1145 inches: one blucprint pattern. siz¢ 16 x 18 inches. and one
blueprint pattern. size 13 x 15 inches. All contained n heavy,
two-color printed envelope. 9 x 12

REWARD No. 7
14 RADIO FORMULAE AND DIAGRAMS

All formula and diagrams are printed on heavy paper in black
atnd blue; and contained in two-color printed envelope 9 x 12 inches.

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™
Al 20 sliagrams are printed on heavy paper. each sheet size 8Va
x 11% inches. and together with Key Chart of Symbols and p:m\-

phlet. “How to Read Diagrams.” are contained in a heavy two-
color printed cnvelope, size 9 x 12 inches.

REWARD No. 9

WIRELESS COURSE IN 20 LESSONS
By S. Gernsback, A. Lescarboura, and H. W. Secor, E.E.
(1oth Edition)

that teils you everything you wish to know about
starting in lesson No. 1 by cxplaining the Principles
of Electricity. By simple. easy stages, this wonderful Course takes
vou inte “Wireless” hy 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 radin matiers fills a distinet gap in wireless
literature in that. while the treatment is made as understandable and

A Course
“Wireless."”

as free from mathematics as wnossible. it at the same time, incor.
porates a  wealth of technique and instruction for the Radio
Amateur-—the Radio Operator—the Tustallation and Designing Ex-

ert-—as well as instruction for teachers and students of the subject
m general.
160 pages, 6 x 9 inches.

REWARD No. 11

A THOUSAND AND ONE FORMULAS
y S. Gernsback
A Idlmralory hand hunk for the experimenter and for everyone
who wishes to “do things.” A hook brimful with very important and
priceles: information. csllected and selected for vears. 1nvaluable
for Students. Engineers. I'hysicians. Experimenters, etc.
1 contains 160 pages. The paper has been especially selected 1o

Linp bound.

stand romgh handling in labotatories. Size 6 x 9 inches. Limp
hound
REWARD No. 12

(All Three Books)
HOW TO MAKE WIRELESS RECEIVING APPARATUS

The 20 radio constructors who wrote the book know how articles
should be made from s'mple materials,

Book has 100 pages. ecach 3 x 7 inches, 90 illustrations,
full pages. paper bound in twoe colors.

DESIGN AND CONSTRUCTION OF AUDION
AMPLIFYING TRANSFORMERS
Radio and Audio Frequency Type
This hook will be of great interest to all radio
transformers have never heen described before in
Size. 3 x 7 inches. Contains many illustrations,
working data.

HOW TO MAKE WIRELESS SENDING APPARATUS
Contains information on how 10 make 30 ditfferent picees of wire-
less sending apparatus from materials easily obtained.
Book has 100 pages (size 7 x 5 inches). 88 illustrations,
cover proated in two colors.

many

amateurs, - The
print.

diagrams and

paper

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

Enclosed you will ind. ... .. subscriptions at $2.00 each, making the full sum of $... ... ... .
to go to Canada or Foreign addresses 50 cents additional must be added.)

for each subscription) numbered as follows:

City

Street

.'\ddTCSS

City and State

(IFor each subscription
Also please send me the Rewards (one

00000000000 G M MIWMWIINIM“WNMHIMWIMIIIMIIMIIWMIMWHMI
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“Rasco Has [t

Partial List of Goods Listed In
“Rasco” Catalog
No.8 |

Detectors
Navy Knobs |
Switch Handles i
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
Contacl Arms
Aerial Connectors
Bus Bar Wire
Enameled Wire
Transformer Coils
Copper Strip
Flexible Cord
Knobhs
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
Choke Coils
Magnet Wire
Brass Rod
Grid Leak Condensers
Phone Cords
Metal Dials
Universal Panel Bearing
Itandles
Switch Knobs
Potentiometer Windings
Binding Post Name Plates
Spaghetti-Insulating Tubing
Radio Frequency Transformers
Instrument Posts Galena
Hexagon Nuts Zincite
Spring Binding Posts Mineral Sets
Switch Studs Brass Washers
Cap Nuts Copper Braid
Brass Lugs Jacks
Copper Lugs Rheostat Windings
Dials Vacuum Tube Fuges
Lubricated Switches Lock Washers
Panel Switch Levers Dial Verniers
Mica Resistances
Vario-Coupler Rotor Silk Wire
Rattery Switches Honeycomb Coils
Switch Blades Phone Condensers

ILLUSTRATION FULL SIZE

300 (llustrations

This catalog contains over three hun-
dred illustrations. On account of its
very great cost, it can not be dis-
tributed free of charge.

sl Gl O L
Carbon Buttons . P'Iugn Of I sc. in stamPS orcoin
Transformer Stampings Aerial Insulators .

Solderall Phones

DEALERS

Get Our Special
Proposition

This business was originated with the
solo purpose to cater to the amateur
who has small orders, ALL OF OUR
ORDERS ARE SMALL and that is why
your 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 sty /"5 tiie e

N

Science and Invention for January, 1923

“Build Your Own!”

HE Radio Specialty Company, “RASCO"
for short, is probably the most unique

radiq parts supply house in the United
States, if not in the world today., This
Company makes a specialty of SMALL

ORDERS. No order can be too small to set
immediate and prompt attention, for the
simple reason that most of our orders are
small,

The reputation of this Company was built
sole!y on service. Ask any of your ac-
quaintances what they think of “RASCO"
goods, “RASCO" service, “RASCO”
promptness ! Thousands of unsolicited
testimonials on file prove that we serve
the public best!

Many houses claim that their orders are
shipped within twenty-four hours, A
year’s record in our Order Department
actually shows that over 9% 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. The
reason is very simple, as we specialize
in very small orders. We could not
stay in business if we had to look for
new customers continually,
“RASCO" SERVICE 1S
COUNTS!

““Rasco’ Catalog No. 8

Tbe new “RASCO" catalog. No. 8,
will prove a revelation to the man
who “‘builds his own.”” [n this cataloy
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

M_any items have been reduced tc
give our customers the benetit of the
lower prices that enlarged produe-
tion makes possible,

Factories in Brooklyn,
N. Y.. ag’;jdf-:lkridee.

These two factories, where our
serew machine work, our stampe-
ing and our composition work is
turned out, make it possible for
us to offer the very lowest prices
in the country.

WHAT

¢5 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 heen 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 frequeney amplifier and
detector; three stage audio-frequency amplifier ;
short wave regenerative circuits: V., radio tele.
phone: 4-stage radio frequency amnplifiers: radio
and audio frequency amplifier, inductively coupled
amplifier; Armstrong superautodyne: radio fre-
quency amplifier and crystal detector ; combination
V.T. detector one stage umplifier; two stage radio
frequency amplifier and detector with focdlgack

coupling  (regenerative) ; rezenerative receiver,
asing single spider web eoil: Armstrong super-regeneratice
cirenit: two stage radio ficaueney amplitter couplad to a
wo-efrenlt tner, uxing two-slide  tuner regenerative re-
celver: two stage awdio frequeney amplitier, using ervstal
or VT one stage tadio fregieney detector, two  stages
awdio frequeney  with  feed-back ecoupling to first  Tube;
nower amplifier with loud speaker: regeneratisve reeeiver

and one stage amplifier for DX work: one stage radio fre-
Juenrey detector with feed-back eoupllng; very sensitive
~irenit with two stages of radin frequency and regencrative
Avtector; one to ten mile radiophone transinftter: three
«tages radio frequeney, 1wo stages andio-frequency loop
reception: ervstal detector with rectification: one tube
super-regencrative recelver: short wave regenerative ro-
sviver with two vartocouplers, capaecHy-coupled tnner: tran
circult to eliminate Interference: selective  clrenit  to
sliminate interference,

If you were to buy a hook containing all of these
75 Hook-ups you would have 1o spend from $3 to
$7.00 to sccure the same information.



L RECEIVER AND DETECTOR

under Armstrong patents.
d . Dplate varl

rheostat and tube socket.

Heensed
tuning
grld condenser,
parts, metal parts nickeled.

$T222—Tuska Recelver and Detector. .....,
$T7226—Tuska Two Stage Amplitier. .. .

A beautiful solld mahogany regenerative set manufactured by C.
Consists of Antenna inductance, secondary
ter, coupling control,
Engraved shielded bakelite panel und
All parts are mounted on panel and cover is hinged
to permit inspection and for replacing tuhes. Wide range, 150-800 meters. The
two stage ampiifier shown to rlght matches thls cabinet.
are always sold- separately; order from uns page and save mmay

D. Tuska Co. and
long and short wave switch,

Tubes. batteries, ete.,
4= .$63.00
..... 36.00

REGENERATIV
RECEIVING SET

(LICENSED UNDER ARMSTRONG PATENTS)

WE PAY THE EXPRESS OR POSTAGE IN
UNITED STATES, U. S. POSSESSIONS

Made in two sires

to the left.
sold separately.

E
S

and two stages of amplification as pictured above.
plete tuning and detector unit in shorter cablnet (see division of panel)
aperated. Same high grade construction and finish as other Tuska sets ceseribed
tdeal sets far concert receptlon.
Order fram us and save money.

§T225—Tuska Recelver,
87224 —Tuska P’opular Recefver and Detector Ret. .
8T226—Tuska Twa Stage Amplifler (shown in center)

DETECTOR AND TWO-STEP

Tubes, batteries, etc.

Detector and Two Stage Amplifier Set

The ST225 is a complete receiring set with detecting unit
The ST224, consists of com

Fasi]

are always

PHONES

Genulne Frost and
Brandes heasd sets
complete with cords.
Frost S162—
Double head
sets, 2000 ohm.$4.25
Frost 8§163—
Double head
sets. 3000 ohm. §.25
Western Electrie
tatest type
double head set.
l.lst $12.00 Our

price . .......10.50
Brandes Superlor 8166—Doubts head
sots, 2000 ol S—— 3 7
LOOSE COUPLER
This loose

coupler i3 pre-
ferred by many
hecause of s
wide

metal
parts are brass,
nickeled and highly buffed.
12 point switch mounted on
head.

Secondary has
Bakelite coll
Windings are green ailk-covered wire,
$800—8ize, 5% x8x18 inch. A $6.
$§805—Two Slide Tuning Coil

FROST JACKS AND PLUGS

Jucks are pollshed nickel, nickel-silver sprivga.
rure  silver  contacts,  Nickel washers for
mounting on any panel % w 3 Inch thlck.
.\lprud terminals make soldering easy
R133—0ne spring (open cirveuit). . Each $0.46
$134—Two spring (closed elrcuit) . Each .52
S131—Four spring (two closed clrcuits)

Fach . .63
$135—Three wrinx (luo open elrculls
commonly called "‘single cireuit filament
control’” Each .70
$136—Flve spring {two open and o
closed circuits, commouly called ‘‘two
chrendt filament eontrol’”).  Fach .88
S$132—Plug. ‘telephone upe with shorl
knurled grip . . . +30
$137—Plug (a3 sho»ml, cord tips fit
Into plug .05
§139—Plug with threaded barrel Instead
of set screw. Takes cord tips 55

CRYSTAL DETECTOR
A very high grade glass

enclosed  erystal  de-
tector  ineluding  the
crystal.  All metal parts
nickel plated Adjust-
able to any polnt on
the crystal.
$20 — Enclosed crystal
detector E .$1.40
A lower prlc(d “but nlcel) constructed
detactor.  Crystal Inclu(ltd
-Detector . 88

830-

TESTED CRYSTALS

Relected and tested galena or
silicon. Each box eontains
enough for four to six or-
dinary crystals.

S 12—Galena, per pkr..$0.10
S 13—Stillcon, per pkg. -0
CABINETS

These are reasonsbly

priced but sturdily built

cabinets of weathered

oak. The top is re-

movable by loosening

four screws. End posta

are routed to take panel

3-15 inenh thick. The

panels are not included.
See table for panel lengths.
S an used for delwtor and two
Panel wnce, S14x .$2.50
S$214—Can be used for 2 mrlomelen and
I coupler. Panel space, 53%x14 2.75
8218—Can be used for 2 varlometers, 1
coupler and detector. Panel space, 5 %xls 3.00
8$222—Can be used for 2 rariometers, 1
coupler, detector and 2 step. Panel
space, 5%x22 YT

GUARANTEED STANDARD PARTS AT LOW PRICES

Shipped in One Day—Order and Be Convinced
This Page Is Our Catalog—See Nov. and Dec. Also

VACUUM TUBES

Genulne  Cunningham  Tubes.
Every tube guaranteed new and

OUR GUARANTEE

Your satisfaction guaranteed.

return charges.

It for any reason you do not feel satisfied
with your purchase, you may return it and we will retund your money plus
We give you the benefit of any reduction in price.

VARIOMETERS

For efficlency. perfect inductive
ratio, low capacity effect and
neatness of design these varlom-
eters are unexcelled. All metal
parts nickeled brass. Tight
spring bronze contacts will wear
fndefinitely. Accurately tumed
rotors and stators, mahogany fin-
fah, (,om letely assembled and

tested.  Wound with two sizes
of wire—No. 18 and No. 20.
$1300-—Variometer, No. 18 wire. Price $2.75
$1200—Variometer, No. 20 wire. P'rice 2.75

AUDIO FREQUENCY AMPLIFYING
TRANSFORMER
Correctly designed for mini
mum distributed capacity and

low core losses, maximum
amplifieation without distor-
tion. Use 10-1 for Cunning-

ham and Radiotron tubes.
1 for other makes. Fully

mounted, cast aluminum feet,

bakelite terminal panel.

$1510—Transformer, 10-1 ratio. ... $3.55
$1503—Transformer, 3-1 ratlo ___3_.50
"RADIO FREQUENCY AMPLIFYING
TRANSFORMER
| Radlo frequency transformer eir-

|

cults help to efiminate statle and
interference, thus permitting easy,
sharp tuning of long clisiance
statlons. Enclosed [n metal case
for shlelding sl can be mounted

in tube socket If deslred. Wiring
diagrams  furnished with each s .
transformer.

§500—Transformer. Each. $3.95

| eled,

“B” BATTERIES
Standard brands, France,
Everesady or Burgess. Never
over flve days old.

$230—22% volt Signal
Corps type. Size, 3%x2 ‘nx
inch. Price....$1.2
8235—"2% volt TU. S
Navy variable — 5 posltive
wps.  8ize, 5x3x2%. Price.. $1.98
$240—22'% volt large rariable—S posl
tive taps.  Size, 6% xix3. Price
$245—45 volt large Iaads only. sm.-.
13x4x3. Price .. 3.80

INDUCTANCE COlL MOUNTING
For base or panel mount-
ing. Connecting  leads
fumished, coll settings
are adjustable by means
of knobs. Made cntirely
of bakelite with nickeled
brass metai parts. Coll

ition can be locked by
nurled set screws.
S$1603—Three coll mounting
$1602—Two coil mounting. .

BINDING POSTS
Complete with screw and washer.
brass, finished

All
in polished nickel or
with black composition top as listed.
Order by number,

Fach Doz.
S110—Large slze, all niek-
eled loe 95¢
$122-—Medium size, nick

with hole for phone tip or wire 4¢ 36¢
S112—Medium size, black composi
LGN 10D sy mr s rwng e g sy . 5¢ 48¢
Sl'w—hmze size, composition wp 8¢ 85¢
SWITCH POINTS AND STOPS
Brass, poltshed nickel finish. Screw
size, 6-32x5-8 1ns. long, two nuts with
each contact point and one with the
SLops. 8tops high enough for any
type of lever and point.
$130—8wliteh Point, Hun-
dlnm, % inch; helgln, Each Doz, dred
neh g e s 3¢ 208 $1.40
SISO—Sulwh Stops. . 3¢ 20¢ 1.40

180° VARIOCOUPLER

The primary and secondary
windings of -this coupler are
properly properttoned and
spaced. The center of the
secondary 1s alwavs in the
center of the primary fleld.
['nlike most couplers, It alds
in tuning. Bilack fire base,
brown formice tube, and
nickeled metal parts.
81100—Coupler . .

&

DIALS

Genuine Bakelite S8

Dlal as pletured
Sharply  engraved
divislons and fig-
ures filled with a
brifant white.
Bakelite Three-Inch diam-

shaft.  Set screws included.

$500—Dlal ... .. 55¢
Three-Inch meulded mmposl!lon

Pnnel or table moulslllna
. 2

Compesition
eter, with bushing for 3-16-inch or % -incl

dial g8 plc

in original package. We do
not sell “‘bootleg’ tubes.
$C200—Detector $4.45
$C20 I—Amplifier 5.95
MAGNAVOX
The genuine
8 - 3 Radio
Magnavox
with the 14
N inch horn is
; the ideal
b lout  speaker

amateur stations,

storage
amplifler as it rep

results.
Magnavox tells it.’
S170 — Radlo M

METAL AND BAKE-
LITE SOCKETS
Bakelite brown finished socket
for panel or base mounting.
Double sprlng  contacts held

rigidly In place.
| $1078—Rakelite sucker.$0.65

Doz, I
$6.00

for use In homes,

oftices,
ete. It

operates from your 8§ volt
A’ battery and

roduces.

‘B’ battery voltage should
be 80 to 200 for best
“*Radlo brings it,

ARNAVOX
$39.50

S1075—Nickeled nretal

tured.  {ias a juster that cannot be toli f

Bakelite. Set screws Included. i sockel_ 45 —_

Each Doz.
$550—Dlal, 3-18-inch Shafr.. 30¢ $3.00 VACUUM TUBE RHEOSTATS
$555—Dial. % -inch Shaft.. 30c _ 3.00 ;Tn')'('):"':ﬂ;* ool Abclesy,
h nz rheodtate that w
VARIABLE CONDENSERS - mount  diroctly on back of

Very best mechanical | | g‘]’aeslo ,3;1::(:;](’:: Vurrow k":gé
'-;‘"3;'“(‘”““ heavy, Gentlne Cutler Hammer rheo-
ard aluminum plates stats. we helieve, are the best

ad

inch shaft,

The vernier types are
furnished sith mould-
ial and small knob
for ad,usting vernier.
Plain types have

Arranged for panel
mounting. The pletmie
shows the vernler typo.

%

All metal parts nickeled.

rheogtats on the mmkot today.

$1443—43 plnl(-s 001 Mtd. without dial $2.35 [ 3106 |—Vernier type
g::f3—23 plutes. 0005 2\lfd nllhou’t dial  1.85 | C. H. Rheostat. ...$1.40
I—11 plates 00025 Mfd. without
dlal e 1.35 | $1062—C. H. Rheo-
$1403—1 plates. 00005 Mrd. without lal 1 15 | Stat without vernier. .95
S:?‘I‘;}l plates vernier .001 Mfd. —GRID ND PHONE CONDERSERT
with a “lam - 4.95 AND PHONE CONDENSE|
$1442—2] planm vernler .0005 Mfd. Mounting holes s,,,,c:, ‘Rsm
with dial 5 - e ) qasmvy B2 T screws of abuve Grid Leak.
t LI r‘; Mica (nsulation, wrapped with
SWITCH LEVERS fpr o varnished cambrie tape. Capac-
A high grade, polished nickel- | 4 é‘s"s_‘}?o.o"’c'“ﬁ' 5
d Condenser 15¢
plated lever with solid moulded & . o
black c’ﬂmmsltJtmb knob. Com- AT 859—Vhone Condenrer 001 Mfd. 20¢
plete with panel uxhlnz spring
W 1tW0) N O TS Doz | VARIABLE GRID LEAK
SI151—1 ” Radius 20: $2.28 i Pencil mark type. Remov-
S$153—1 % Radius 20c  2.25 | able black enaineled cap.
$155—1 %" Radius 20¢ 2.25% $50—Grid Leak 20¢

INDUCTION COILS

Rigidiy wound. low distribut-
ed capacity All colls are
equipped with standard mount-
ings.  We can supply any
of these coils WIthoul mount-
Ing plugs, for 35¢ less than
the prlces shown. The warve
lengths shown are range limirs,

Nutnher of Wave

Turns Lengths
81725 25 125- 250
S$1726 35 175- 450
$1727 50 240- 720
S1728 75 390- <10
$1729 180 500- 1450
$1730 150 800- 2000
SI1731 200 900- 2500
S$1732 250 1200- 3%00
$1733 300 1500- 4300
$1734 400 2000- 5000
$1735 500 2800- 6100
S1736 6o0 4000-10000
81737 750 5000-12000
$1738 1000 7800-15000
S$1739 1250 9750-19500
Si740 1590 14500-26500

Imsed on a
variable condenser of .001 Mfd capacity.

For cablnet wiring.
$33—Per 4 ft. length
$32—Tinned Copper No. 16 Wire.

100

INSULATORS

These are
very strong
| strain type

Insulators.
$360—Moulded insulator
shown above to left.

Each, 10c: Doz. $1.10
$365~—Porcelain Insulator
shown above to the rlght.
Elch 9¢; Doz.

| ANTENNA WlRE

| The foliowing are 100 foot colls of
cable of No. 22 wire, which makes
Aerial. Use phosphor bronze, where
i3 100 feet or more. It 1s stronxer.

$355~=8tranded Copper. 100
$356—Single No

Wire, 100 ft.
LlGHTNlNG ARRES-

NCWODDR P WD — ==

CHONSNORNRO LSO

D o e

PANELS
Genuine Formica. Panels to fit our cabinets.
$262—Panel, 5%x12 Inches 3-16~ thick $1.38

$264—Panel, 53x14 Inches 3-16” thick 1.64
S268—Panel. 5%x18 inches 3-16” thick 2.08
8272—Panel, 53%x22 inches 3-16% thick 2.53

HOW TO ORDER

Order from this page.
order to help us avoid mistakes.

money erder, certified check or draft with your order.

street address on both Jetter and enveilope.
We pay it.

Please give number,

description and price of the articles you
Total the amount of your order and senc Post Office
Be sure to glive your name and
Do not inciude money for transportation.
For other items see ads of November and Decsmber.

TER or PROTECTOR
Mounts lnuoors.  Porcelaln
hase, nickeled cover. Listed
by the Underwriters’ Lab-
oratories under April, 1922,
regulntions.

$300—Protector . $1.40

$350—Stranded Phosphor Bronze, 100 ft. $1. 4;
1.
14 bare solid Cnpper

SPAGHETTI TUBING
Yellow finish slmpzhe;l’I

.Ft.
Ft.

2¢c
75¢

7 strand
the bhest
the span

.42

GREAT LAKES RADIO CO

CHICAGO. ILL.

1124 JACKSON BOULEVARD
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HAWKINS ELECTRICAL GUIDES
SEND NO MONEY—SEND ONLY THIS COUPON

3500 PAGES $1 A VOLUME
4700 PICTURES $1 A MONTH

Know the facts in Electricity. They mean more money and better
position for you. Hawkins Guides tell you all youneed 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 — Dynamos—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 Alternatofs—Alternating Current Motors—Transformers—
Converters—Rectifiers—Alternating Current Systems—Circuit Breakers—
Measuring Instruments—Switchboards—Wiring-—Power Stations—Installing
—Tclephonh'l‘el(xraph‘,-w‘reless ‘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 )ou pay.$1.00 a month for
ten months or return it

THEO. AUDEL & CO.,

72 Fifth Ave., New York City

VOLUMES

Please submit me for free examination, HAWKINS

ELECTRICAL GUIDE (Price $1 a number).
once prepaid, the 10 numbers.

Ship at

If.satisfactory, 1 agree

to send you $1 within seven days and to further mail
you $1 cach month until paid.
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" S.I. Jan.





