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RICO-DYNE

AUTO
BALANCED

5 TUBE

Tuned
RadioFrequency

Ready to tune in within a few hours!

EXPERTS PLACE “‘RICO-DYNE” IN THE $100 SET CLASS

READ WHAT “RICO-DYNE”
FANS WRITE Us:

‘I wns very eareful to log every sta-
tion that 1 tuned 1un on during the
first week that 1 operated my Rleo
set whieh 1 built mysell. 1 live in
New York City and there are several
other rudio sets in my apartment
house whieh are of the high-priced
class. 1 find that Chieago comes [n
Quring the heavy broadeasting of New
York stutions much more clearly on
my set than it does on theirs. Ne
raska 18 easy to get and tute at
night. 1 have tuned in on the Pacific

coast,”
(Signed) T. B. NEWMAN.

I thought you would like to know
something about the very keen selec-
tivity of your Rico Kit which 1 bulilt
In my nefghborhood, 1t {s very dim
cUlt to recelve stations beeause we
are located so close to a very powerfyl
broadeasting station. 1 was very muel
surprised when | found that the Rico
relectivity is so keen that I have no
trouble at all {u bringing in the ata
tlons’ I want and tuning out the big
brute so clase at hand."

(Signed) J. E. HOWE.

Thé Rico set which I built is a
peach! It has plenty of “pep’ an
power, T always hiave to eut down on
my Batteries when local statfons are

rondeasting, for they come in mueh
too loud. As a matter of fact. when
the local statlons are hroadeasting 1
often disconnect the loud speaker and
luy down the ear phones on the table
and find that the programs come in
80 loud on the earphones alone that
1 hardly need the loud speaker. Dis
tunce is very easy to get on the Law
Speaker and many distant statlon
eome in with the volume of the or
tinary local.”*

(Rigned) FRED WU RZUZURG

Two Exclusive Principles Have
Made RICO-DYNE the

Complete

KNOCKDOWN SET

Fastest-Selling Radio
Set in the Country

c mbination of “RICO" CELLU-
WELD Low l.oss Coils and variakle Con-
densers s made mechanically perfect

The coils are the Lorenz type and are self
starting, They are the low-loss tvpe and
are Cellu-Welded to a support on the Con
dJdenser end plate.

The condensers also are the low-loss metal
end plate type, the siator and rotor being
insulated from each other by means of hard
rubber mounting strips.

Modern broadcasting requirements
that a tuned radio frequency sct be espe-
cutlly selective and uc scillating, In the
*“RICO” “~AUTO-BALANCED"” Tuned
Radio Frequency Set this is accomplished
rv carefully setting the Coils at the fac
tory at the newtralizing angle. This ad
jnstment remains permanent due to the ]
CELLUWELD process.

INue to this method of coil mounting used
RICO DYV NF Sets aud Kits,

there o ignetic interference betweer

Together with a set of

RICOFONES

Pair Ricofones.
drilled and engraved.
with sockets alrexiv mounted.
3- -Auto Balanced Tun=d Radio Frequency Units-
and balanced.
and .00025 M.F. Condenser.
1 Audio Transformer. 1

Fixed Mica Condenser. 2

trol Switch. 1

All

for

38

GREATEST RADIO VALUE IN HISTORY

This Is What You Get:

1-—Genuine Bakelite Front Panel, completely

1—Genuine laminated Bakelite Sub-Panel
All mounting holes properly drilled.
perfectly matched
Variable Grid Leak
1—4 10 1 Audio Transformer. 1--2 to
.002 Fixed Mica Condenser. 1—.006
Single Circuit Jacks. 1- Filament Con-
)-ohm Rheastat. 1- 10-0hm Rheaostar,

3—Beautiful 4-inch Dials. 1

Lol

-----u-----------------------1

NOT A CENT DOWN COUPON!

RADIO INDUSTRIES CORP. F.x
131 Duane Street,
New York City,
Gentlemen:—
As my dealer cannat supply me

FOR THOSE WHO WANT TO BUY ONLY THE

RICO-DYNE KIT

Here Is Just What They Want:

pleasc send

me C. O. D. It seems unusual that with the tremendous veolume, selectiv-
— . 5 o ity and distance-range of the Rico Auto Balanced set, it
) COMPLETE KNOCKDOWN SET  $38.75 should be s0 simple to construct. Yet, nevertheless, this is
] KIT,—$16.50 true. We have letters from fans who tell us that they con-
structed the'r Rico set within a few hours. The plans

Name which accompany the Rico Kit are so simple that we believe
this is so. Any beginner need only to read English in order

Address to construct the Rico set. This Kit contains 3 Auto Balanced
RICO-DYNE HAS SET Tuned Radio Freguency Condensers, induclanc.e Units, fac-

Ciry Stare tory matcied, book of instructions and drilling template.

NEW RECORDS IN RADIO!

You can't go wrong!




Herbert Dickerson,
Warrenton, Va,,
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Albany, Oregon, over $9,000 a year

makes $7,500 a year

‘Use My Money To
Go Into Business
for Yourself

Every month I start two of
my students in business for
themselves. I give them all
the money they need, help
them get started and help
them to a big success. Get
the details of this great offer
from my big FREE book.

ELECTRICITY—
the World’s Big
Pay Field

Electricity is the field of
the greatest opportunities.
In all other trades and
professions competition is
so keen from over-crowd-
ing that only the excep-
tional man can get to the
top.

Not so in the Electrical line.
Here is a profession that is
fairly bubbling with possibili-
ties, with thousands of chan.
ces for wonderful success. We
stand today on the very
threshold of the real Electri-
cal Age—an Age where every-
thing now operated by steam
or gas or horses, will be
moved by Electricity. But it
is an Age demanding special-
ists—trained men—Electrical
Experts. Such men can easily
earn from $12 to $30 a day.
Money is being poured into
the Electrical Industry at the
ratc of a billion dollars a
year. Think of it—a thousand
million dollars a ycar for elec-
trical expansion. This means
—men—jobs—opportunities.
My big book the “Vital Facts”
of the electrical industry and
the wonderful opportunities
that await *“Cooke Trained
Men"’ tells you all about this
Big Pay Field

Automotive Electricity pays W. E. Pence,
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J. R. Morgan, Columbus, Ohio, makes $30
to $£50 a day in business for himse

Electrical Experts

Are in Big Demand

I Will Train You at Home
To Fill a Big Pay Job

It’s a shame for you to earn $15 or $20 or $30 a week, when in the same six days

as an Electrical Expert you can make $70 to $200 a week—and do it easier—not
work half so hard. Why then remain in the small-pay game, in a line of work that offers no chance, no
big promotion, no big income? Fit yourself for areal job in the great electrical industry. I'll show you how.

Be an Electrical Expert
Earn $3,500 to $10,000 a Year

Today even the ordinary Electrician— the “screw driver” kind—is making money—big money. But
it's the trained man—the man who knows the whys and wherefores of Elecl;ricity—the “Electrical
Expert”—who is picked out to “boss” the ordinary Electricians—to boss the Big Jobs—the jobs that

pay $3,500 to $10,000 a Year.

Get in line for one of these “Big Jobs” by enrolling now for my easily

learned, quickly grasped, right-up-to-the-minute, Spare-Time Home-Study Course in Practical Electricity.

Age or Lack of Experience
No Drawback

You don’t have to be a College Man; you don’t
have to be a High School Graduate. As Chief
Engineer of the Chicago Engineering Works, I
know exactly the kind of training you need, and
I will give you that training, My Course in Elec-
tricity is the most simple, thorough and success-
ful in existence, and offers every man, regardless
of age, education, or previous experience. the chance to be-
come, in a very short time, an *Electrical Expert,” able to
make from $70 to $200 a week.

FREE Electrical Working Outfit FREE

With me, you do practical work—at home. You
start right in after your first few lessons to work
at your profession in the regular way. For this you need
tools, and I give them to you absolutely free—a whole kit,
a complete outfit, one that would cost you $12 to $15.

Your Satisfaction Guaranteed

So sure am I that you can learn Electricity—so
sure am [ that after studying with me, you, too,
can get into the *’big money” class in electrical work, that I
will guarantee under bond to return every single penny paid
me in tuition, if, when you have finished my Course, vou
are not satisfied it was the best investment you ever made.

Guarantee Backed by a Million
Dollar Institution

Back of me in myJguarantee, stands the Chicago
Engineering Works, Inc., a million dollar institu-
tion, thus assuring to_every student enrolled, not only a
wonderful training in Electricity, but an unsurpassed Stu-
dent Service as well.

The Cooke Trained Man is the “Big Pay ’Man

It’s this Service that makes “Cooke” training different
from any other training. It’s this Service, plus *‘Cooke’”
Training, _that makes the *‘Cooke’ Trained Man the
“Big-Pay Man,”’ everywhere.

Be a “’Cooke’” Trained Man and earn $12 to $30 a day—
$70 to $200 a week—$3,500 to $10,000 a year.

Get Started Now—Mail Coupon

I want to send you my Electrical Book and Proof Lessons
both Free, These cost you nothing and you'll enjoy them.
Make the start today for a bright future in Electricity.
Send in Coupon—NOW.

L. L. Cooke, Chief Engineer
Chicago Engineering Works

2150 Lawrence Ave., Dept. 214 Chicago

.Use this Free Outfit Coupon!

L. L COOKE, The Man Who Makes §
Dept. 214 “Big-Pay"” Men
2150 Lawrence Ave., Chicago E
Dear Sir: _ Send at once, Sample Lessons, your Big
Book,. and full particulars of your Free Outfit and
I Home Study Course, also the Free Radio Course—all
fully prepald without obligation on my part.

I NAME . ottt e et I
I AdAress cumasctthisbd as Vit o a L. . 2l bawlis .o o a
OCCUDABION. . ..o eleveie 0 2lo/sjonelole olelole - olbgt oBalslelololstslols S olelolele /o
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Experimenting and Patents. ..
By Hugo Gerusback.
Soine Speculations on Ether
Electric Demonstrating Skeleton
Radio Power Transmission
Electrostatic Loud Speaker.
Getting On_the Air.
By A. P. Peck
Super-Heterodyne Circuits .
By Clyde H. Fitch.

Electrons, Magnets and Vacuum Tubes.

Observing the Splash of a Drop.
The Ark of the Covenant

By Vietor MacClure.
Risler Fluorescent Tubes. .
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By Paul F. Cheney.
Junior Experimenter .

Awards in the Electrical Wrinkle Contest. 410-411

What Our Readers Think,
Latest Electrical Patents. ...
Short-Circuits .

How and Why?..

Problem. . .
B” Battery.

Experimenter’s Glass Blowing Tools......
Experiments in Spontaneous Combustion

Ohm's Law and Electrical Power Law. .. ...
How to Make a Ring Armature Dynamo. ...

Making a Mercury Vapor Ulra-Violet Lamp
4

Llectro-Magnetic Hammer ;;n(;l“Scre;v'drivcr..
How to Make a High Voltage Condenser. ..
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IMPORTANT ARTICLES IN
MAY ISSUE

ELECTRICAL TRANSMIS-
SION OF PICTURES. A process with
numerous illustrations of Belin’s cele-
brated work in the transmission of pic-
tures by radio and telegraph.

LABORATORY REPRODUCTION
OF THE SOLVAY PROCESS. The
Solvay process which has displaced the
famous Le Blanc process, which held
sway for many years after the Napole-
onic era, is here described so as to be
done experimentally in the laboratory.

INTERNAL RESISTANCE OF
CELLS. A very interesting article giv-
ing analogies of electric circuits and
simple formulae for calculating their
factors. Of use to every experimenter.

. 388
..389-390
e w39

393

2 EXPERIMENTS WITH TESLA

RESONATOR. This is a very simple
presentation of a rather novel line of
work, to be done by the high frequency
coil.

FUN WITH SPARK COIL. One of
Esten Meon’s illuminative and highly
humorous articles.

CIGAR BOX MOTOR. This is a
motor whose prominent parts are a
spoo! and some pieces of a cigar box.
This will interest the younger experi-
_404.400 | menter and perhaps his elders.

STRANGE GUN POWDER PHE-
NOMENON. Gun powder remains un-
ignited in the middle of a large gas
flame.

H. GERNSBACK, President

b ==l [T TR T
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Earn 60 to $200 a Week!

Clip that Coupon Right Now! Get my Big New Book—

IT’S FREE!

full of hard, dependable, prover Facts.
Largest, Most Interesting Monzy-Making Field —ELECTRICITY!

It points the way to Success for yor.

Crammed

Shows the way 10 Big Pay in the
Find cut

how a world of Opportunities can be opened up for you as a Coyne-Trained

Electrical Expert.
Read what they say about Coyue.

See what my PRACTICAL TRAINING has done for others.

I'l1 Make You An Electrical Expert
IN 12 WEEKS!

Yes, sir, I train you for the BIG JOBS
in ELECTRICITY! Coyne 1S NOT
A CORRESPONDENCE SCIHOOL! 1
train you—t/horoughly—on thousands of
dollars’ worth of Electrical Apparatus.
You do ACTUAL WORK on REAL
EQUIPMENT—the kind you use out on
the job. That's why my students
MAKE GOOD. That's why vou Mas-
ter Electricity in 12 WEEKS at Coyne!

Coyne Trains You
For Li‘e It makes no difference

how little Education or
Electrical Experience you have had,
I'li make you an Electrical Expert
through Coyne’s LEARN-BY-DOING
METHODS! T have done it for thou-
sands. T will do it for YOU! At
Coyne you get a Life Scholarship. You
can stay longer than the required time
if necessary. You can return any time
later to take up new work I am con-
tinually adding to keep my course up-
to-date at all times.

H. C. LEWIS
Presiden

Dept. 157-4

.

COYNE

" ELECTRICAL SCHOOL

1300-1310 W. Harrison Street

You Learn in Chicago
the Electrical Center
of the World Coyne students

master Electri
city right in the Electrical Center of
the World. You see everything elec-
trical here. Along with my Shop
Training you visit the big organiza-
tions and power plants—learn their
methods first hand.

Earn While You Learn

I back my students up. My Emplovment
Dept. will assist you in getting a part time
job to make a good part of your expenses
while training. And it will help you get a
BIG PAY JOB on graduating.

26 Years of Success

Remember Coyne is a School with an estab-
lished REPUTATION. Endorsed by Elec-
trical Industry. Over a QUARTER OF A
CENTURY of Success that was earned by
the BIG SUCCESSES of Coyne Students.
You owe it to yourself to find out what I
Clip the Coupon Now!

can do for you.
1. C. LEWIS, President

FOUNDED
1899

CHICAGO, ILL.
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Coyne trained Electrical Experts are in de-
mand everywhere—because they are men
whe are practically trained and thoroug#-
ly trained for the Big Jobs in Electricity.
Send that coupon to me now and see
how I 1t you for one of the thou-
sands of BIG PAY OPPORTUNI-
TIES in 12 short weeks! No
obligation at all! Act quick!

v GET MY BIG,
NEW BOOK

FREE!

NOW!

Radio ‘ \«' ISend {)or ]:'t no ‘l

-3 t's a book worth

&c AUto N % ) havinlg. ll:[ an t(i{

ourse R somei ound.

Beautifully IMNustrated. Size 12x15

F R E E inches. Shows dozens of actual photo.

graphs of Coyne students working in

Special  Offe: my BIG SHOPS. Gives others’
right now! Lam
including  A4b-

solutely Free

my Big New
R A DI (
COURSE
and AUCUTO,
TRUCK and
'I:R.M'TOR

experiences. Shows what you

can do. Cost -me a dol-

/ lar, but it’s yours
free if you mail

— coupon. Do

it now!

E 5 y
TRICITY. 4/
Coupon = ’ ¢
brings /
full > g
e 3

details, 2,

%

MAIL THIS COUPO

1 H. C. LEWIS, President

. COYNE ELECTRICAL SCHOOL,

o 1300-10 W. Hamison St., Dept., 1574, CHICAGO, ILLINOIS
1

8 Dear “H. C.”:—Please send me, absolutely
: FREE, your big New Book and full particu-
1 lars of your Special Offer of Two Extra
: Courses FREE.

1

: Nl el fn £ 1 3wt 1T awleted 1ol ool = 2 Lo ol ol e o
]

2 dddres:
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THE EXPERIMENTER READERS’ BUREAU

Time and Postage Saver

IN every issue of THE EXPERI- If the advertiser requires any money
MENTER you undoubtedly see or stamps to be sent to pay the mailing
numerous articles advertised about charges on his catalogue or descriptive
which you would like to have further literature, please be sure to enclose the
information. correct amount with the coupon.

To sit down and write an individual We will transmit to the various adver-*
letter to each of these respective con- tisers your request for information on
cerns, regarding the article on which their products.

you desire information, would be quite This service will appear regularly
a task. every month on this same page in
As a special service to our readers, we THE EXPERIMENTER.

\Vl“ \Vl'il'C‘ the letters for you, thus sav- If there is any Manufacturer not ad-
ing your time and money. vertising in this month’s issue of
Just write the names of the products THE EXPERIMENTER from
about which you want information, whom you would like to receive lit-

manufacturers, on the coupon below the product in the special section of

and to avoid error, the addresses of the erature, write his name, address and
and mail it to us. l the coupon below.

READERS’' SERVICE BUREAU,
Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y.

Please advise the firms listed belovww that I would like to receive detailed information on their

product as advertised in the... ... .. issue of THE EXPERIMENTER.
If Catalogue
. . A f complete
List herc specific article on Q. .
A (r”:}‘lllz-ﬁlz_sgl | which you wish literature. line lS\:vante.d
5 y ate) | check in this
{ column.

If you desire any special information from a manufacturer whose advertisement does not appear
in this month’s issue, use this space.

O If you are a dealer Cit)' .......................................................... State e

check here. 4-25

oy
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Do You KNOW Electricity

as Experts Know 1t?

The men who have become experts in any line are the
men who simply refuse to stick in little jobs. They were
filled with “noble discontent.” That kind of discontent is
not a mere grouch but is made up of foresight, ambition and
action. So these men got busy, mastered the finer points of
their chosen occupation and put themselves in line for the
big-pay jobs that are always waiting for the man who know-
l)('\\'.

Terrell Croft 1s such an expert.  He began as an appren-
tice lineman and worked his way all along the road through
practical, “shirt-sleeve experience” up to the job of elec-
trical engineer for one of the largest corporations in the
country and then finally to his own business as a consulting
clectrical expert. He had a fellow feeling for the men who
are traveling along the road he traveled, and so he deter-
mined to put his rich experience into plain print and pic-
tures.  Hence the valuable set of books vou see illustrated
here. The following brief outline indicates the remarkable
scope of these volumes:

Do You Know

T Do you know hew 1o inatall

1. D)o you know how to do wiring _
operate and repanr all kinds of

for hight and power?

-. Do you know how to meet the elctrcal mact i ery and equip-
requirements of the National ment?
Electrical Code? <1 q .
2. Do you understand th¢ wiring + De yeio krow what the most
of completed buldings in  ac- f':‘t';""' meteede «f hghting
are?

cordance with municipal and un.
Jderwriters’ requircments? “. Do you know all vou should
5. Do you knew how to do «lec ahout switchhoards, motors, gen
trical estimating? . fTAtors,  currents.  citcurts and
°. Are you familiar with the many tran<formere?
phases of illumination?
. What are the different distri "N Do vou know the bacic princifies
Yution systems? of practeal ddectricny’?

FREE WITH THE LIBRARY

]f‘)u subscribe for the Croft Library now instead of waiting
until later on, we will give you a copy of Taylor's Transformer
Practice as a premium for your promptness.

This is a helpful book on the installation, connection and
operation of transformers and static induction apparatus, It i«
a book you can use every working day. It is a book no man
would ever expect to get free. Yet it comes to you free with
this pay-raising set of books—at the same low price—on the
same convenient terms.

BUT YOU MUST SUBSCRIBE NOW

365

What the Books Contain

Volume One—1I'ractical Mathema.
tics, 358 subjedt headings.  Tells you
how to ure mathematics as a tuol,

Volume Two—Practical Electric.
ity, 1,000 <ubect headings.  The
basic prindiples of ull (lectrical prac.
tice.

Volume Three—Practical Tlectri-
city. 1,100 subject headings, A con-
¢ nuatwon of Volume Two.

Volume Four—kFlectrical Machin.
ary, 1,400 subject teadmgs, Con-
tams  what every electnical man
wants to kiow.

Volume Five—Central Stations,
209 subject headings. All phases of
central station operation are cov-
ered.

Volume Six—Wiring for Light and
Power, 1,700 subject headings. Tells
how to do the big and little jobs
right.

Volume Seven—Wiring of Finished
Buildings, 1,100 subject headings.
The very meat of wiring practice.

Volume Eight—Practical Electric
Tllumination, 1,000 subject headings.
I amp and the art of lighting prop
erly.

Through this famous Library of Practical Electricity you
can acquire an all-around knowledge of electrical work as
Croft’s experience taught it to him. The Croft books enable
you to get out of a narrow experience. They lift you out
of the crowd—fit voa for that more responsible position

vou have been wishing for.

Forty thousand men are using

these volumes as a shert-cut to success in the electrical field

—Why not YOU?

Starting right with the A B C's of modern electrical prac-
tice, Croft takes vou through his books in easy, readily
understood steps.  His explanation and illustrations make
this intricate subject clear and interesting.

Big salaries are paid for expert knowledge. The master
clectrician can pick hs own job and, within reason, name
his own pay. The sure way to earn more is to learn more.
Let the Croft Library of Practical Electricity answer per-
plexing questions for you and start you on the road to bigger
things,

You take no risk in asking for these books. Their value is so
apparent. avhen examined, that we gladly send them on approval
to any responsible pervon. You judge their value. No salesman
will call to mﬂue‘nce your decision. Eight handy velumes, bound
in red keratol, printed in clear tvpe on thin but tough paper, well

indexed, 3,000 pages, 2,100 illustrations, $19.50 in ten easy monthly
payments, )

When vour first payvment of $1.50 is received, we will send v
your free copy of Tayvlor's Transformer Practice.

McGRAW-HILL BOOK CO., Inc.

370 Seventh Avenue, New York

r------.----------------------------------"
: FREE EXAMINATION COUPON .
H McGraw-Hill Book Co., Inc., 370 Seventh Ave.,, New York. :
a Gentlemen :—Send me the LIBRARY OF PRACTICAL ELEC. ¥
) !
p TRICITY (shipping charges prepaid), for 10 days’ free examination. B
1 <atisfactory, I will senl $1.30 in ten days and $2 per month until §
L}
g $19.50 has heen paid._ I not wanted, T will write you for remm:
g shipping inctructione. VTpen receipt of my first payment of $1.50 I am H
p to receive a free copy of Tavlor's Transformer Practice. (Write plainly ’
p und fill in all lines.» 1
BN amIE o ]
’ ]
B Hone Address oo i e e ¥
: City and State oottt i e i e e :
: Firm or Employer ....... ... .o, 0000600600006 0000000 :
:Occupmion ........... e e eierarettraereeraean, Exp. 41.25 )
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To Practical Men and Electrical Students:

Yorke Burgess, founder and head of the famous
electrical school bearing his name, has prepared
a pocket-size note book especially for the practical
man and those who are taking up the study of
electricity. It contains drawings and diagrams of
electrical machinery and connections, over two
hundred formulas for calculations, and problems
worked out showing how the formulas are used.
This data is taken from his personal note book,
which was made while on different kinds of work,
and it will be found of value to anyone engaged
in the electrical business.

The drawings of connections for electrical appa-
ratus include Motor Starters and Starting Boxes,
Overload and Underload Release Boxes, Revers-
ible Types, Elevator Controllers, Tank Controllers,
Starters for Printing Press Motors, Automatic
Controllers, Variable Field Type, Controllers for
Mine Locomotives, Street Car Controllers, Connec-
tions for reversing Switches, Motor and Dynamo
Rules and Rules for Speed Regulation. Also,
Connections for Induction Motors and Starters,
Delta and Star Connections and Connections for
Auto Transformers, and Transformers for Lighting
and Power Purposes. The drawings also show all
kinds of lighting circuits, including special controls
where Three and Four Way Switches are used.

The work on Calculations consists of Simple

THE McCLURE PUBLISHING CO.

Electrical Mathematics, Electrical Units, Electrical
Connections, Calculating Unknown Resistances,
Calculation of Current in Branches of Parallel
Circuits, How to Figure Weight of Wire, Wire
Gauge Rules, Ohm’s Law, Watt's Law, Informa-
tion regarding Wire used for Electrical Pur-
poses, Wire Calculations, Wiring Calculations,
Illumination Calculations, Shunt Instruments and
How to Calculate Resistance of Shunts, Power
Calculations, Efficiency Calculations, Measuring
Unknown Resistances, Dynamo and Dynamo
Troubles, Motors and Motor Troubles, and Calcu-
lating Size of Pulleys.

Also Alternating Current Calculations in finding
Impedance, Reactance, Inductance, Frequency,
Alternations, Speed of Alternators and Motors,
Number of Poles in Alternators or Motors, Con-
ductance, Susceptance, Admittance, Angle of Lag
and Power Factor, and formulas for use with Line
Transformers.

The book, called the “Burgess Blue Book,” is
published and sold by us for one dollar ($1.00)
per copy, postpaid. If you wish one of the books,
send us your order with a dollar bill, check or
money order. We know the value of the book
and can guarantee its satisfaction to you by return-
iIng your money if you decide not to keep it after
having had it for five days.

Dept. WD -720 Cass St., CHICAGO, ILLINOIS

- 7
”~
// 74

e
T A
,///////§/////

e




e, ('/

*

Volume 4
No. 6

A

D
(N

H.GERNSBACK, Edrtor ¢nd Publisher

Tie[EXPER

Electricity ~ Radio ~ Chemisitry

April
1925

ENTER

)
‘.

T. O’ CONOR SLOANE, Pn.D,Associate Editor

Experimenting and Patents
By Huqgo Gernsback

“An ounce of «xperimenting is worth & pound of theorizing”

IN most cases of experimental work, it may be said
Bl that as a rule the end and object oi the work is
| 1o derive financial henefit from it. While not all
| experimenting starts out in this fashion, the
chances are that much of it turns that way, even
) though the original intention had not been to
exploit the experiment at all. This is particularly the case
wlien one experiments as a hobby, and has no thoughts of
commercializing an idea.

Some time in the future, however, an old experiment may
hecome the basis of a valuable invention, that was not even
considered at the time of the first experiment in the laboratory.
1i the experimenter has a good knowledge of the patent phase
it will often not only save him a good deal of money, but may
be the direct cause of proving a real gold mine.

As the writer has mentioned a number of times before, the
most important thing to remember is to keep full descriptions
of every phase of all experimental work, and to preserve these
notes; if necessary having them witnessed by a notary public or
by witnesses, if the subject is important enough. It happens
very frequently that the most innocent experiment conducted
vears ago will prove of great importance many years later,

The Delorcst audion is a good illustration of this. As is
well known, Dr. DeForest once noticed a flickering of the gas
light whenever he started to send wireless signals by means of
a spark coil. He at once concluded that there was some con-
nection between the electrical waves and the gas light, Inves-
tigation proved that this was not the case. Nevertheless, this
particular observation had lain dormant in Dr. DeForest’s mind
for many years before he started to experiment with it again,
only to obtain, after the long interval, entirely different results.

In other words, the first experiment was crroneous, but it
led to others which later proved correct. Nevertheless, it is
true that the original, though incorrect, deduction later on
proved the basis for a revolutionary invention. Tn other words,
it is often the insignificant that proves most important. If we
persevere sufficiently and experiment cnough to prove our
theories, sooner or later these experiments will mature into
something concrete that can be patented,

Now as to the patent phase, there are diverging opinions as
to what one should patent and what one should not patent.
By looking through the Patent Gazette every week, we find
hnndreds upon hundreds of patents, most of which, to the
unitiated, seem to he valueless and some of them downright
foolish and even sillv. The saving goes that not one in a
hundred patents is of value-or will ever be exploited.

This is perhaps true, but nevertheless the patents keep on
coming at a great rate, rather increasing in number per annum
than decreasing. There are many experimenters and investi-
gators who have ideas that they have worked out and which
can readily he patented. Nevertheless, they do not think
enough of the ideas to do this. On the other hand, an intelli-
gent experimenter, such as Edison, patents almost everything
that he comes across. The contention in such a case is that
vou never know when a patent may become valuable. A thing
that looks foolish today may be valuable tomorrow.

Thus, for instance, the writer. before the radio boom, had a
great many radio patents on various devices which before the
advent of broadcasting were worth just so much paper. When
radio became popular, however, some of these patents became
valuable, a number of radio concerns having been licensed
under some of these patents. And the strangest thing is that
the patents which the writer considered best are the ones that
turned out the least valuable. and the ones which were held to
be of practically no importance turned out to be the most
valuable ones. From this it will be seen that no hard and fast
rule can be laid down as to what to patent and what not to
patent,

The average cost of a patent in this country is, roughly

speaking, $125. Ii yvou can afford it, the writer would advise
that vou patent anyvthing that looks half-way good AS LONG
AS IT IS PRACTICABLE., The money invested in the patent
may, ir a few vears, prove to be a handsome investment.

I, on the other hand, vou are not readily supplied with
money to patent every idea, it is often, in that case, a_good idea
10 try to get one or more of your friends interested, giving them
a share in the invention to reimburse them for their investment
in the cost of the patent application.

And while we are on tlie subject, it may not be amiss to say a
few words as to trusting individuals and patent attorneys with
your invention. Nearly every inventor has the idea lurking in
the back of his mind that the minute he shows the drawings or
models to anyone, the said person stands ready to steal his
invention from him. \While such ideas are often exploited in
fiction, there are practically no authenticated cases where this
has ever happened. When it comes to patent attorneys, these
people, as a rule, being so close to the grindstone, are not inter-
ested in patents at all, and pay no more attention to the worth
of patents than you do to Captain Kidd’s treasure.  As a matter
of fact, the very last person in the whole world to steal a patent
would probably be a patent attorney. He sees so many patents
every day and knows that so few arc of value, that he has
neither the time nor the inclination to pay any attention what-
soever to the worth of the patent before him.

Furliermore, everv patcnt attorney who has any reputation at
all knows full well that there is no safer road to ruin than to
play with a client's patent in an unethical manner. Patent
attorneys, like doctors, are professional men, who cannot risk
their reputation and their entire future career by disclosing a
client’s secrets.

As to trusting vour friends with patent information, this is a
matter for vou to decide. Tf you have friends of long standing,
the writer’s advice is not to hesitate to disclose the invention to
them. No patent, to the writer’s knowledge. has ever been
stolen by friends who ware entrusted with the information in
this manner. Papers can readily be drawn up by any notary or
any attorney to safeguard you as to the patent, but, of course,
before this happens it is necessary that vou tell your friend or
friends what the invention is supposed to to and can do. It is
not necessary in all cases to divulge the actual secret if you do
not wish to do so.

Suppose, as an illustration, you have imvented an electric lamp
that will consume one-fifth as much current as present lamps.
The ere fact that vou can show a model to your friends with
certain meters connected to the lamp, would usually satisfy the
most skeptical, and papers could readily be drawn up in advance
to the effect that if they go in with you, certain considerations
would he given to vou, the value of which is up to you to decide.
This, as a rule, gives the inventor all of the protection that
he desires,

Theun, should vou still l.e suspicious of vour patent attorney—
and the writer repeats that this is the height of foolishness—
vou can, on a large sheet »f paper, disclose your entire invention
with text and illustrations. This can be witnessed by a notary
public and by vour friends. Note that the date is all impor-
tant. After that, the de:ails can be furnished to your patent
attorney, and with all of this protection you may be sure that
no one is going to steal your idea.

Finally, when you do get a patent, and when you are not able
to exploit it yourself, by manufacturing the device, it is often
an excellent idea to get a few hundred copies of the patent.
which the Patent Office sells for 10c apiece. Copies of the patent
can be sent to manufacturers or to the industry that will be
most interested in such an invention. A letter should accom-
pany the patent copy, stating that the patent is either for sale
or that the device can be manufactured under royalty.

As a general rule, it is better to keep control of the patent.
licensing the manufacture, rather than to sell the patent outright,
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Some Speculations on Ether
By Philomath

HESE rambling notes on ether* were nst. as a malicious

critic remarked, written under ether. but sccurred to us during

moments of sober thinking. Science has always commanded

our respect and sometimes our attention, for not inifrequently
we pause amidst our cross-word puzzles and other routine pursuits
of life to contemplate the cosmos.

Such was the case when poring over much scientific lore. we pon-
dered over the imponderable ether, We wrote a treatise and imparted
to it all the decorum we were capable of. It might here be noted that
literary dignity was ever our aim but never our achievement and
so we were not surprised when the editor, with customary editorial
severity, protested that this article is too irivolous and toy light
for publication. But, we argued, ether is said to have no weight
and is, therefore, not heavy: if not heavy it mu-t be light, ergn, our
subject is essentially of a light nature and must be so treated.

Our theme, of course, is old, though it reached the lay public only

which. gaining in strength, turns o indigo and then to blue. Gradu-
ally the radiations become green and then yellow merging ints
orange till, having traversed the entire spectrum, it is a deeper and
deeper red, becom:ng barely visible, and then the eye can no longer
detect it. At this point and even beiore it other sensory organs
of the body become effected and we ieel a gentle wave of hea:
coming from the apparatus. This heat, increasing as we pass
turther and further into the region of longer wave-lengths, reaches
a maximum, and diminishes until you are aware of no radiations
of any snrt. You try every variety of ether wave detector in vain,
for vou can detect no oscillation in the ether. Yet you are sure
that the nscillator has not ceased to act. You continue to increas:
the wave-length and this seemingly inert condition persists until the
oscillator reaches a trequency of 300,000,000 cycles per second. and
at :his point you can detect its oscillation with a radio receiver.
The sscitlator s aow in the region of radio waves and becomes the

These artistie efforts speak for themselves, Light ought to be
producable with hardly any expenditure of power., The right hand
illustrations show how nice such & condition would be.

Perhaps the readers of this articie will also get indignant—we hope
they will not be bored. The poet says nobody forbids & laughing man
to tell the truth.

with the advent of radio.

) ) It is even claimed by one misguided
archeologist that wireless communication existed during the reign
of the Pharaos, for excavations, while vielding much curinus ap-

paratus, gave no signs of wires anvwhere in Egypt. We leave it
to our readers to decide on the veracity of the archeologist's con-
clusion.

As to ourselves, we prefer to be concerned with the radio of the
future, rather than that of the past. We were, ior instance, much
interested in the recent wave of excitement that swept the scientific
world as Mars approached our own planet, We wondered whether
Martians were as delightfully foolhardy as Man and as willing to
pause in the business of life to send a neighborly signal to their
tellow travelers through the Universe. And it occurred to us that
for communication over the vast, silent spaces separating the two
planets, a means closer than radio waves could perhaps be found.

We have learned that many natural phenomena are due directly
to the movements of the ether and that many of those formerly
thought essentially different have been resolved to similar disturb-
ances of this medium. Thus light, heat and electromagnetism all are
but ether waves of varying length.

Suppose, for instance, that we had at Mand an apparatus that could
set up ether vibrations of any frequency we choose, a sort of uni-
versal oscillator, a device radiating ether waves of so large a range
as to cover all wave-lengths from the extremely minute to the
enormously extensive ones. We set this device in operation and by
means of it radiate ether waves of extremely short length—the
shortest known waves, thie so-called gamma rays. Our apparatus
in this condition would closely resemble a radioactive substance
emitting such waves. Now let us increase the wave-length and again
test the nature of the radiations. We find that this time our
oscillator behaves like an X-ray tube.

Lengthening the waves still further we detect ultra-violet rays
radiated from the transmitter, and as we continue in this way to
adjust the universal oscillator its effects will go through astomshmg
transformation. Passing through the ultra.violet region it will
become a luminous source and emit a barely visible violet light

®The Editor shares with many other present-day physicists the belief that
there is no such thing as Ether.
can be explained just as well on the basis of empty space.

To his mind all electromagnetic phenomena

ordinary radio transmitter. The waves radiated by it are common
in radio communication and can be detected with a properly tuned
receiver.

Now it occurred to us that it is not unhkely that thought should
be a form of ether vibration in the region which just now we
found unable to detect. Some unconscious faculty of the mind
sets up these vibrations which are received, detected and interpreted
by some conscious mental faculty acting as a tuned receiver. Qur
own thought transmitters and receivers are in tune, so we readily
apprchend our own thoughts, but because we are not practiced in
tuning our brains to that of others we are unaware of their thoughts
unless they are transmitted to us in the crude form of language

Language at best can give but approximate expression to ideas.
Yet is has been productive of much pregnant thought and grea*
beauty. But how much better shall we understand each other when
we shall train ourselves to telepathy and by means of ether waves
bridge the chasm that today separates our mind.

However, it was of Mars and the Martians that we spoke be-
fore embarking on this long digression. We ventured to suggest
above that we might best communicate with Martians, if there are
Martians, over thought waves, if there are thought waves. For radio
waves, it is suspected, traveling through the ether, are reflected from
a conducting layer in our atmosphere, the so-called Heaviside layer.
And our radio messages, instead of reaching the Martians, are re-
turned to the earth.

According to the physicist, Professor Vegard of Sweden, this
Heaviside layer is composed of frozen nitrogen particles which move
up and down about 200 miles above the surface of the earth. Now
it is known that objects opaque to ordinary light are transparent
to the shorter ether waves of X-rays and gamma rays. Could not
the short thought-waves penetrate where the comparatively longer
radio waves are totally reflected? Here, then, in thought waves,
we have a medium not only more intimate to our minds but more
apt to penetrate to the inhabitants of the distant planet.

Science, despite popular belief, offers a life of adventure—adven-
tures of the mind, to be sure, but adventures none the less. The
student of science must ever be ready to reorganize his opinions
in the face of facts newly discovered. We have, for instance, hardly
finished writing the above notes when our attention was called to the

LA
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rescarches of Dr. Nichols, a prominent American scientist, whose
experiments bear directly on the subject of this article (if this
article can be said to have any particular subject).

Our noted contemporary magazine, SCIENCE AND INVENTION,
gives a brief account of Dr. Nichols' work in demonstrating the
identity of heat and electromagnetic waves. Concerning this we
might have more to say in some future issue of THE EXPERIMENTER.
For the present, we arc concerned with Dr. Nichols’ success in
producing clectromagnetic waves of a length corresponding to that
of heat waves; that is ethier vibrations of .0002 meters wave-length.

1t will be recalled that we said above that the band of vibrations
between the heat waves and the short radio waves could not be
detected, but it appears that Dr. Nichols has not only succeeded
in generating such electromagnezic waves, but has succeeded in
detecting them. There is now no “dead” region in the range of
ether vibrations, and the entire range has been shown to be clectro-
magnetic in nature.

In the January, 1923, issue of THE EXPERIMENTER we commented
on the structure of matter and showed its ultimate resolution into
its constituent electrons and protons. In our present discussion we
find that all radiations of energy take the form of ether waves.
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It would seem, then, that there are two ifundamental constituents
of our Universe: electrons and ether vibration.

Are these two factors of natural phenomena really distinct or are
they merely two forms of the same thing® May not, for instance,
the electron be but a convolution of the ether? This, perhaps, would
explain why, as an clectron moves through space it sets up electro-
magnetic fields, or, a3 its position is altered. within the atom it
radiates cther waves.

It is a curious thought—one that without robbing life of its zest—
would reduce it to one all-pervading medium. To think that the
food we eat is but an aggregate of little twists. little “knots” in the
cther. which have the power of sustaining us. who ourselves are
but formrs of ether, and that by the action of another peculiar
cluster of ether convolutions, whicli we call our brain. we can give
rise to the ether vibrations which we call thought, and which we
are now engaged in rendering in an intelligible form through the
medium of ink and paper which are themselves forms of electrons,
that is, of ether convolutions—these may seem whimsical, but cer-
tainly not impossible. Ether would then be both the cause and effect
of this article, indeed, the beginning and the end of all things.
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Two models of the Automate lamp are shown above, one operated by & chain-pull, and one

by a lever,

IN the electro-atutomate [imps, the cur-
rent necessary is produced by a smualt
and compact magneto ingeniously built
iaside of the body of the lamp.

This magneto is actuated throuzh a sun-
ple mechanism by the operation of a lever
in some maclels. or of a chain operated in
cither case easily by hand.

(Model 20 The illustration shows one
of the most popular types.

They require a very small amonat of
power to operate, and this is a feature only
obtained hy the design of the magneto
proper and by the gool workmanship of
I the part~: the normal speed of the re-
wolving element, which is the permanent
magnet composed of a eylinder to which
two pole pieces are attached. is approxi-
mately 1,200 revolutions per minute. and
the voltage obtained of 2.5 volts supplies a
lamp giving a very white and brilliant
lizht: a bull's-eye type of bulb is em-
ploved which takes only 15 ampere

The absence of batteries give these
lamps a well marked advantage in rela-
bitity : also the upkeep expenses being mil
makes them economical in use. .

The sample illustrated weizhs only 12
ounces and there is a model having as
body a plain cylindrical tube which weighs
only 10 ounces, thus making them very
convenient to carry in the pocket.

(Continued on page 416)
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Radio Power Transmission

VER since Hertz demonstrated the
principles of electric wave transmis-
sion, scientists have been trying to utilize
this phenomenon {or sending power over
great distances without wires. Upon leaving
the aerial system, radio waves radiate in all
directions and very little energy is picked
up at the receiver. In order to transmit
power by radio, the waves must be concen-
trated so that a large portion of the energy
can be absorbed at the receiver. Loop trans-
mission and the Marcont beam systems have
concentrated the waves to a certain extent,
but not sufficiently for power transmission.
Among the various schemes proposed per-
haps the wildest one is depicted above. Be-
fore desctibing this in detail, we shall con-
sider the simple experiment shown in Fig. 1.
We are all familiar with vortex rings. Text-
books for instruction in the high schools and
colleges have for years carried descriptions
of the vortex ring experiments which have
always been considered a physical oddity.

A box of ordinary cardboard from six to
ten inches on a side and six inches in depth
will serve. A circular hole of three inches
in diameter is cut in the front. \When filled
with smoke, light taps with the finger on
the back of the box will send out a series of
smoke rings. Sometimes a drum head on
the back of the box gives better results.

The experimenter will note that by plac-
ing a lighted candie from 10 to 20 feet in
front of the box, only a small tap on the
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Fig. 1, A simple experiment showing
how smoke rings or vortices may be pro-
duced by filling a box with smoke and
tapping the baek of it.

Fig. 2, The power of vortex rings is
easily demonstrated by placing n lighted
eandle several feet in front of the opening
In the box. A light tap on the back of the
box is suflicient to send out n ring that
wiill extinguish the ecandle.

Fig. 3. A\ proposed scheme for produe-
Ing vortex rings in the ether instead of in
alr as in Figs. 1 and 2.

'back is necessary to extinguish the candle.
This is illustrated in Fig. 2. In this case,
a ring of air shoots out from the opening
with considerable speed and blows out the

candle. The invisible air ring extinguishes
the can(_lle long before the smoke ring
reaches it. The smoke ring is but a visi

ble trace of an invisible vortex ring. Every
smoker at some time or other has blown
smoke rings from his mouth.

The great power of these rings has re-
cently been demonstrated when a box kite
‘at a distance of 100 feet was completely
wrecked by a small vortex ring machine
_in which an explosion of gas ejected the ring
from a hollow sphere.

It has been proposed to erect huge vortex
ring machines that will emit a series of ex-
plosions, machine-gun style, and send out a
series of rings for destroving enemy air-
planes. The diameters of these tense rings
will be regulated by the focal length of the
vortex chamber and by the size of the aper-
ture from which they emerge, so at the point
of impact with an enemy plane the direction
of the upward forces will tend to tear the
wings from the body of the plane and drop
it a hopeless wreck, possibly in flames, to
the ground below.

The question now arises as to how vortex
rings in ether, or the medium through which
radio waves travel, can be formed. Ii such
rings can be formed in ether. it seems that
the release of a large amount of encrgy in

a properly designed radio vortex-ring ma-
chine would send out an ether wave in the
form of a ring a considerable distance at
the speed of light and the entire energy
would be concentrated in this ring.

The illustration shows the radio vortex
ring machine as a huge metal sphere with

an opening in one side. Inside of the sphere
is an inductance coil which is connected ex-
ternally to a high voltage condenser and
spark gap. The condenser is charged by a
high voltage transformer until the gap breaks

down as in the old spark transmitters. This
sets up poweriul electromagnetic waves
about the coil inside of the sphere. These

waves are reflected by the spliere and pass
out of the aperture, producing the invisible
radio vortex rings. A succession of spark
discharges would send out a series of ring
a considerable distance and little energy
would be lost in the transmission.

The illustration above shows the trans-
mitter located in the United States, where
power from Niagara Falls is available, and
the receiver, which consists of a large loop
of wire, located in Europe. Transmission of
power across the Atlantic Ocean is illus-
trated, merely to show the great distances
at which the rings might possibly be propa-
gated. Perhaps these radio rings may be
used to destroy enemy airplanes by inducing
high voltages in the metal parts or in the
ignition system which would break down the
insulation and stop the motors.
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Electrostatic Loud Speaker
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H{1S is a cheap, reliable loud speaker,

based on the clectrostatic principle of

attraction between conductors and

semi - conductors (Johnsen - Rahbeck,
talking stones), and it is now replacing, in
Denmark, the expensive loud speakers such
as Magnavox, Amplion, etc.. and it will soon
be introduced to the American people and
perhaps will be utilized in the coming elec-
tion of the new President in the United
States.

The accompanying illustrations show the
details of construction. An insulated brass
cylinder 60 mm. (234 inches) in diameter,
75 mm. (3 inches) long, with shaits and
necessary bearings, is coupled to a motor or
other means for rotating it at a uniform
speed The surface must be free from
scratches and is highly polished, and is kept
clean by a soft camel's hair brush, pressed
lightly “against the surface. A phosphor
bronze spring 100 mm. x 12 mm. (24 inches
x Y inch) is bent as shown in Fig. 1 and
is fitted with a soft copper brush, which
passes firmly against the shaft of the cylin-
der, while the other end is supported by a
brass binding post for connecting to a wire-
less set.

The semi-conductor consists of an ordi-
nary photographic film 100 mm. x 65 mm.
(4 x 254 inches). It is freed from the
film in warm water, cleaned and dried and
then covered on one side with three or four
layers of tinfoil 100 mm. x 59 mm. (4 x 2v4
inches) in a condenser, Fig. 3, and the foil

is iastened as smooth as possible with var-
nish (celluloid scraps dissolved in acetone
or amylacctate). One end of the celluloid
is fastened ta a mica diaphragm about 70
mm. in diameter (234 inches) as shown in
Fig. 1, the bind passed around the cylinder
and the tinfoil end is then connected to a
binding post as shown for connecting to the
battery by spiral springs, giving the neces-
sary friction between metal surface and
celluloid.

The whole apparatus is placed in a wooden
box and the mica diaphragm is fastened be-
tween two metal rings at the front side,
which preierably is slightly inclined. there-
by increasing the friction between conductor
and semi-conductor. An old gramophone
horn is placed over the diaphragm, and a
regulating resistance for the motor is preier-
able. The batterics are ordinary dry cells,
“B” batteries of 40 to 80 volts.

The celluloid band with tinfeil and brass
cylinder surface together constitute an elec-
tric condenser. The cylinder being highly
polished, the distance between suriaces ot
contact is as small as 1/100 to 17200 mm.
(1/2500 to 1/5000 inch), and as the effect
of a condenser, of course, is stronger as the
two conductor plates come closer together,
this system is bound to give excellent re-
sults.  When the circuit is closed, a feeble
current is found to flow through the celluloid
band, which, strange to say, firmly clings to
the metal surface and is immediately re-
leased, when the circuit is broken. The mica

In the electrostatic lond speaker shown in de-
tail above, the diaphragm is actuated by the
tension on u celluleid film which forms the di-
electric of a condenser whose plates are repre-
sented by a rotating brass cylinder and a sheet
of tinfeil, .\ battery of from 40 to 80 volts is
connected between the tinfoil and the cylinder,
causing an attractlve force between these latter.
This force ls varled in accordance wlith the
audie frequency currents impressed on the ecir-
cult, and these variations are then communi-
cated to the diaphragm of the loud speaker. The
electrical eirenit is shawn at the left.

diaphragm is, thercfore, actuated in accord-
ance with the Hluctuations of the current sup-
plied when the cylinder is rotated.

In I'ractical Eleetrics of June, 1922, page
307. there will be found a very interesting
article on electrical adhesion, for which we
were indebted  to  the  Electro-Technische
Zeitung, the great German authority.

In this apparatus the adhesion between a
polished brass plate and an agate cylinder
is mydified by the very minute clectric cur-
rent which can be passed through the junc-
tion. The current will, of course, be cut
down greatly by the resistance of the agate
cvlinder, and our readers will see in it a
close approach to the loud speaker which is
described in the present article.

The use of a rotating cylinder with an
electrode bearing upon it, the resistance be-
tween cyvlinder an delectrode being varied
by changing electric currents, was used by
Mr. Edison in his famous chalk loud speak-
ing telephone. In it a cylinder of chalk,
which was impregnated with an electrolyte,
was rotated, and the passage of current ai-
fected the adhesion, which in turn acted on
a d-aphragm as shown in the new loud
speaker described here.

It is quite interesting to trace this use of
a cvlinder from Mr. Edison's very wonder-
ful old-time invention through the agate
cyvlinder phase, and then down to the present
loud speaker in which the high resistance
element is represented by a film of cellu-
loid, there being no higlt resistance cylinder.
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Fig. 1 below. Front view of
the short-wave receiver. This set
covers a wave-length range of 40
to 203 meters. 1t may be adapt-
ed to broadcast reception by
i connecting a fixed condenser to
the contacts provided for it. Fig.
2 below, Rear view of the short-
wave receiver showing the ar-
rangement of parts. The num-
bers indicate the following
parts: 1, low loss coupler, 2, low
loss condenser. 3 and 4, filament
rheostats. 3, audio transfornter,
6 und 7, vacuum tube socket, 8,
filament switch,

Getting on the Air
By A. P. Peck, 3MO, Assoc. 1. R. E.

(1his sccond article by My, Peck, dealing
with amateur radio, covers the design and
construction of an cficient type of short

aie receeer,)

HOSE who read the first article of

this series appearing in the preceding

issue of this magazine are by this

time undoubtedly very unxious to be-

gin the construction of a receiving set which
will enable them to listen in on the various
amatenr stations distributed throughout this
country and put into actual practice the
code which they spent many hours in learn-
ing. Such a receiving set is described in
the paragraphs below and is illustrated here.
You may wonder why this article of this
series does not deal with the construction of
an aerial.  Seemingly, the aerial would be
the most logical part of an amatenr station
20 describe next. This. however, is not en-
sircly true as the antenna of an amateur's
station is lmportant only in transmission.
Practically any aerial not over 100 ieet long
can be used for amateur reception with a
receiver of the type we describe.  An an-
tenna erected for broadcust reception can be
«anployed just as well as any other because
of the untuned primary used in this receiv-
ing set. An antenna suitable for short wave
transmission will be deseribed in a future
article. In the meantime you can go ahead

T

8)

L, 4 JJ

and assemble your receiving set following
the plan given herewith and you may be

OUR COVER

e are pleased to present in con-
nection twith this short wave series
our cover illustration of a well-knowen
amateur short wwawve station. This is
amateur station 3BQ, Bon Hill, Vie-
toria, clustralia, which has wworked
many U. S. A. and English amatcur
stations.  The transmitter is supplicd
with 1500 wolts through an clectrolytic
rectifier consisting of 104 jars. The
tube is a Philips Z4 operated at a
normal plate current of 100 milliam-
peres.  The remarkable work accom-
plished by this station and many sim-
tlar stations throughout the world
should stimulate the interest of our
readers in amateur radio.
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Hook-up of Mr. Peck's short-wave receiver,

employed,

Note that a standard regenerative circuit is

The tip jachs allow for adapting the receiver to the broadensting wave lengths,

sure that it will give excellent results. A
recciver of this type is now in use in the
writer’s station. It is situated in central
New Jersey, and practically every district
in the United States has been copied with-
in a very short time.

The writer claims nothing new for this
circuit. It is the usual type of so-called
three circuit tuner utilizing two tubes—one
as detector and the other as an audio ampli-
tier. The circuit is shown in Fig. 4. The
tuning coil is of rather unconventional con-
struction, but nevertheless is very efficient.

The Coupler

The most logical point to start the de-
scription of a set of this nature is with the
coupler or tuner. This instrument will be
noted in the various photographs, Figs. 2
and 3, as being mounted on an aluminum
framework which gives rigidity to the coilc
and at the same time places them far enough
away from the panel, so that little, if any.
body capacity effect will be noticed. If the
amateur makes his own coupler, it can of
course be mounted in any manner desired.
It is preicrable, however, to mount it at
least four inches from the panel using bake-
lite or metal rods as may be desired to con-
trol the two movable coils. The primary
of this coupler is wound on a 234-inch bake-
lite tube and consists of six turns of No. 16
or 18 D.C.C. wire, wound on the end of the
tube as shown. The shaft is fastened to the
other end. By using this offset method of
control, extremely loose coupling may be
used when such a procedure is desired or
rendered necessary by interference from
local stations. The tickler coil is wound
on a similar tube and mounted in the same

‘manner, but the winding consists of 10 turns

of No. 20 D.C.C. wire.

It was found that when these dimensions
were used in constructing the coupler that
variation of the tickler coil had practically
no effect whatsoever on the wave-length to
which the set is tuned. This is of great ad-
vantage, particularly on the shorter waves.

The secondary which in this case is sta-
tionary and is supported by two bakelite
strips is wound in the basket or Lorenz
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winding form for the low loss coupler coils
ured in this «hort wave receiver.

form. It is four inche in diameter and con-
asts of 19 twrns of No. 12 or 14 D.C.C.
wire with a tap at the 10th turn. A tap
placed in this manner enables the tuner to
he operated on a wave-length as low as
lorty meters.

The winding iorm of the secondary con-
sists of 15 twenty-penny nails with their
heads cut off, pluced in a circle four inches
in diameter (see Fig. 5). The winding is
accomplished by bringing the wire under
every third nail and over the intermediate
ones as shown. After the required number
of turns have been wound, the entire wind-
ing is pulled part way up the spikes from
the base and bound with cord in three or
iour places. The wire may then, with care.
be entirely removed from the circle of nails
and waxed cord is thrcuded n and out as
-nown in the photographs, placing un over-
hand knot at each intersection of the core.
After this is accomplished it will be found
that the wire will <upport itself quite firmly
.nd it may be maunted in the manner shown.

The Condenser

1t must be realized by all that when recep-
«.wm is accomplished on the shorter wave-
‘engrths. all losses must, as far as possible.
be eliminated from the apparatus.  There-
‘fore, a ~tandard type of very Jficint low
“o~s condenser was selected ior this receiver.
1+ may be <ecn in the illus:-utions, Figs. 2
and 3. With this condenser it i~ possible
‘o 1ne the set as low as 40 meawrs wave-
‘ength, using the tap on the <econdary in-
Juctance as one of the connections.

Tube Control

In a receiver which must be kept in oscil-
‘ation during practically all reception, the
-ubject of tube control is an important one.
The filaments must be controlled in a smooth
«nd even manner, and it is of great advan-
‘age to have this control absolutely noise-
less. There must be no breaks in the fila-
ment circuit as the series resistance (rheo-
ctat) is varied. Thereiore. the Bradleystats
<hown in the photographs. Figs. 2 and 3,
were selected as fulfilling all of the required
conditions.  Furthermore. with the improved
:nstruments, it is possible to use any tubes
in the circuit without changing the rheo-
~tats. It is only necessary ta change the
voltage of the “A” battery. By duing this,
¢'ther 1.1 or 5 volt tubes may be used in
:he same socket and with the same rheostats.

In an oscillating circuit, the adjustment
..f the grid leak is a very important point.
Thereiore, a carbon pile type of leak was
chosen. Using this instrument, wonderfully
smooth cantrol of oscillation was obtained,
and it was possible to quickly determine the
correct grid leak resistance for any particu-
lar tube used. Furthermore, under certain
conditions, some signals may be brought in

much louder by correct manipulation oi the
grid leak, which manipulation can be learned
quickly by practice. With the leak de-
scribed. a small grid condenser can be fitted
across the terminals of the leak., which will
climinate the necessity of making connections
between these two instruments.

Mounting the Instruments

In order to avoid crowding of the instru-
ments and a consequent possibility of inter-
action between the fields of the condenser
and the coils, a panel 7 in, by 18 in. was
selected for mounting this set. Since the
shatts of the manuiactured coupler were f
such a distance apart that two 4-inch dils
mounted thereon would leave a <space o 3]
of an inch between their edges. the con-
denser was s0 mounted that there would be
34 of an inch between the cdge of its dial
and the edge of the coupler dial neares: to
it. Then so as to cut down the length of
the lead from the grid condenser to the tubc
~ocket, the leak was mounted directly be-
tween the condenser and the coupler with
the knob on the front of the panel as shown.
The two rheostats were then placed on the
left-hand end of the panel with a filament
switch directly below them (see Fig. 1).

List of Parts Used in Short Wave Set

1 Lopez low loss coupler—40 to 203
meters.

Bruno condenser—. 00022 mi.

Vacaum tube sockets.

Aud o frequency transformer.
jradleystats.

Bradley leak and condenser.

Cord-tip jacks.

Extra cord-tip.

Bradley switch.

Dials.

7 in. by 18 in. punel.

Small binding post strips.

Binding posts.

Wire for connections.

C 1o ) s O 1Y = DY

The use of a switch of this gype is always
desired, particularly when a storage battery
is used. By means of it the filament circuit
may be opened when the set is not in u-e.
and the rheostats may be left just below
their correct working positions.

In order to eliminate all binding posts irem
the front of the panel and still have the
phone connections conveniently located. two
cord-tip jacks were placed next to the fila-
ment switch.,  These are little devices such
as illustrated in Fig. 6. Using them, it is
+nly nccessary to push a cord tip into each
of the small hales. Good connection is
thereby made and the use of a plug s
avoided.

IFour more of these cord-tip jucks were
u-cid on the tuner and they were connected
as shown in the diagram. A flexible lead
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was connected in the circuit as shown and
brought out through a bushing in the panel
and a standard cord-tip soldered on the énd.
By placing this cord-tip in the extreme
r.ght-hand jack, short waves from about 40
tu 100 meters may be tuned in. Placing the
pug in the second jack from the right-hand
end enables the operator to cover a wave-
length band of approximately 100 to 205
meters.

Sometimes the owner of a short wave
srt will desire to listen to broadcasting. This
may be accomplished by equipping two fixed
¢ mdensers with cord tips which will just
plug into the two remaining jacks of the
ret of four (see Fig. 7). One of these con-
densers should have a capacity of 0005 mf.
and the other of .00075 mf. These capacities
will enable the operator to cover practically
the entire band of broadcasting wave-lengths
and at the same time by merely removing
the fixed condenser from the circuit, amateur
~-ations may be quickly tuned in. The en-
tire arrangement of the various picces of
apparatus and the cord-tip jacks makes a
wry symmetrical layout as may be seen in
the photograph of the front of the panel,
Fig. 1.
It will be noted in the top view of this set.
Fig. 3, that the binding post panel of the
coupler is inverted and you will undoubtedly
wonder why such a procedure was adopted.
Also, you will notice that the antenna and
ground binding posts are at the right-hand
end of the set instead of at the left, as is
usually the practice. Here is the secret.
When copying amateur stations, it «s often
necessary to finish the fine part of the tun-
ing of some particular station with the left
hand. while the right hand is busy copying
the signals. Therefore, the set is arranged
“left-handed,” so that this work may be
easily accomplished. Furthermore, the re-
ceiving set is placed at the left-hand side of
tne antenna switch, as will be illustrated in
a buture article, and the transmitting appa-
ratus with the kev and its attendant in-
struments are placed on the right-hand side
In this way, everything is as handy as it is
possible to make it. This fact also accounts
for the inverting of the coupler. It was, of
course, desired to have the antenna tuning
dial nearest to the right-hand end of the
panel so as to carry out the scheme of a
l-ft-handed set. For this and for one other
rcason the coupler was mverted. The other
rcason is that such a procedure makes for
shorter leads to the antenna. ground. grid
and filament of the vacuum tube circuit.

Tuning the Set

The tuning of this set is simple. Only one
nming  control is used and the coupler
i~ <o designed that variations of the tick-
ler have Dittle effect on the wave-length.
YW hen placing in oeperation, all the bat-
ceries ad antenna and ground connections
ire first made. The tube is then lighted by

(Continued on page 417)

Fig. 2. Top view of the short wave receiver showing the location of the parts on the bane-
bosrd. The partx are numbered aceording to the numbering in the other illustrations.
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Super-Heterodyne Circuits

HE experimenter who is thoroughly

interested in radio should not fail

to investigate the super-heterodyne

method of reception. Actual tests
have proved that the super-heterodyne is by
far the most sensitive receiver in existence
today. With a loop, acrial reception may be
obtained from coast to coast of the United
States. But with all this extreme sensitivity,
reports indicate that only about 20 per cent.
of those wlio build this receiver attain what
might be called normal reception. A little
better understanding of the theory and oper-
ation of the super-heterodyne is necessary in
order to produce maximum results. We
are, therefore. showing five super-heterodyne
circuits and will point

By Clyde J. Fitch

mers are designed to operate over a wide
range of wave-lengths from about 2,000 to
10,000 meters. But as sharp tuning is re-
quired for this amplifier in order to obtain
selectivity, some form of filter coupler is
required that will by-pass currents of one
frequency only. This consists of a trans-
former made up of two honeycomb coils,
one of which is sharply tuned by a variable
condenser. This coil is connected in the
grid circuit of the detector, tube 6. Tubes
7 and 8 are audio frequency amplifiers and
as the connections are standard. they need
not be described here. Note that a variable
resistance (R) is connected across the second
transformer to control the volume and pre-

unit so that the unit may be used for all
experiments.

Second Harmonic Superheterodyne

Another improvement on the standard
super-heterodyne is depicted in Fig. 3 which
shows the circuit diagram of the six-tube
super-heterodyne sold by the Radio Corpora-
tion of America. Due to lack of informa-
tion on this receiver we cannot give con-
structional data for building the set. The
action may be described with reference to
the diagram and will show experimenters the
steps taken by radio engineers for improv-
ing the super,

Tybe 1 is used as a short wave radio ire-
quency amplifier. It is

out the main features
of each so that the
experimenter can try
them out for himself
and make his own in-
vestigations. Actual
constructional data is
not given, In trying
out these circuits the
experimenter  should
mount the apparatus
on a board with plenty
of room for connce-
tions and binding posts
similar to the style
outlined in previous
articles in this maga-
zine,

Standard Super-Heterodyne Circuit

Fig. 1 shows a standard super-heterodyne
circuit. It is well to start with this circuit
as a basis to work on and make all changes
and improvements from it. In building this
circuit it is well to use a loop aerial ex-
clusively, as when properly constructed the
set with a loop will give as good results as
any other radio set will give with an out-
door aerial. By using a loop aerial, the com-
parative efficiency of the set is more easily
observed.

We will not go deeply into the theory of
the super-heterodyne as this has been cov-
ered elsewhere. It suffices to say that this
receiver is divided into four parts: namely,
the frequency changer, the intermediate fre-
quency amplifier, the detector, and the audio
frequency amplifier. The frequency changer
consists of an oscillator, tube 1, Fig. 1 and a
detector, tube 2. The purpose of the oscil-
lator is to heterodyne the radio currents re-
ceived by the loop, thus setting up a beat
note of a much lower frequency than cither
the signal frequency or the oscillator fre-
quency. The beat note frequency is equal
to the difference between the oscillator fre-
quency and the signal frequency, indicating
that the oscillator may be adjusted to a fre-
quency above or below the signal frequency
and consequently all stations will be received
on two settings of the oscillator condenser
dial.

The beat frequency or intermediate fre-
quency may lie anywhere between the in-
coming radio frequency and the audio fre-
quency at the output. In practice it usually
is at a frequency having a wave-length be-
tween 1,000 meters and 10,000 meters (300.-
000 to 30,000 cycles). Excellent results are
obtained at a frequency of 50,000 cycles
(6,000 meters), and this frequency may be
chosen as a basis to work on. The inter-
mediate frequency amplifier consisting of
tubes 3, 4 and 5 must be adjusted to am-
plify at this intermediate frequency of 50,000
cycles.

The intermediate frequency transformers
are usually of the iron core type. In Fig. 1
we show the method used in the standard
super-heterodyne. The first three transfor-

push-pull audio amplification,

=

connected to the loop
aerial and the tuning
condenser. In the plate
circuit of this tube we
have a fixed radio
irequency transformer
designed to cover the
cntire broadcast range
from 200 to 60U
meters.  This trans-
former no doubt is of
the iron core type and

Rear view of a typical 9-tube super-heterodyne employing the standard circait, Fig, 1, with
Note the metal shields between the audio and intermediate

amplifiers,

vent or reduce circuit noises. A .000 mid.
condenser is absolutely necessary across the
primary of the first audio transiormer to
by-pass the powerful intermediate frequency
currents. Low ratio transformers of about
3 to 1 give best results in both audio stages.

The data for building this set is as fol-
lows: The loop aerial should be of stand-
ard design for broadcast reception. 1t may
be tapped if desired for use for amateur or
short wave reception. It is shunted by a
0005 mid. variable condenser. The oscil-
fator cuils may be wound on a three-inch
tube, spaced one-half inch from one another.
For broadcast reception coil 1.-1 should have
55 turns when shunted by a .0005 mid. con-
denser. Lor amateur reception it may have
20 turns. Coil L-2 should have 30 turns for
broadcast reception and for amateur recep-
tion 10 turns wound in the same direction
as coil L-1.* Coil 1.-3 is the pickup coil and
consists of about 6 turns. No. 22 DCC wire
may be used for all these coils.

The intermediate transformers may be ob-
tained from any reliable radio dealer. There
are many types on the market. The filter
coupler as shown consists of a 300-turn
honeycomb coil and a 600-turn honeycomb
coil shunted by a .0005 variable condenser.
The constants of the other parts are indi-
cated in the drawing.

Mode! L-2 Ultradyne

As an improvement over the standard
super-heterodyne we are showing in Fig, 2
the circuit diagram of the popular eight-
tube Ultradyne receiver. This receiver is
of simplified construction in that it employs
Amperites for the filament current control
instead of the usual filament rheostats. There
are eight tubes. The oscillator, tube 1, may
be constructed according to the instructions
given in connection with Fig. 1. The cir-
cuit shows two coils of 55 turns and 435
turns, the 55 turn coil being shunted by a
0005 mfd. condenser. The other constants
of the circuits are given. Note the 20-turn
and 30-turn coils in the modulator. tube 2,
for regeneration. Any small variocoupler
may be used for this.

In trying these circuits it may be well for
the experimenter to build an intermediate
amplifier, detector, and audio amplifier in one

has a secondary wind-
ing of only a few
turns. The secondary
is connected to the
grid circuit of the
oscillator, tube 2. The oscillator coils’ and
condensers are proportioned so as to give
a frequency of half the signal frequency, so
that the second harmonic of the oscillator
frequency heterodynes the signal frequency.
In other words, the oscillator should be de-
signed to cover a wave-length range of 400
to 1200 nweters. ‘I'he grid condenser and
leak shown in this circuit may or may nnt
be used.

The plate circuit of the oscillator tube
feeds into the intermediate frequency trans-
former No. 1 which is reflexed back into
the first tube as shown. The secondary is
connected in parallel with the loop. There-
fore, tube 1 amplifies both signal frequency
and intermediate frequency. Intermediate
frequency transformer No. 2 is connected
in the plate circuit of tube 1 and feeds into
tube 3. The remaining part of the circuit
is standard. The complete circuit gives the
equivalent of one stage of short wave R.F.
amplification, detector, oscillator, two stages
of intermediate amplification, detector, and
two stages of audio amplification,

The Tropadyne Receiver

Anather simple six-tube super-heterodyne
circuit is shown in Fig. 4. In this circuit
the first detector and oscillator are combined
in the one tube by connecting the loop cir-
cuit between the filament and nodal point
or center tap of the oscillator circuit. This
eliminates one tube from the standard. and
by using special tuned intermediate trans-
formers, the volume is increased to such a
point that only one stage of audio amplifica-
tion is required, with the result that six
tubes do the work of eight.

The oscillator coupler may be any vario-
coupler now on the market, and connections
are made to the center turn of the secondary
coil as shown. Fifty-five turns on a three-
inch tube shunted by a .0005 mfd. con-
denser are suitable for broadcast reception.
The constants of the circuit are given and
need not be mentioned again. The only
critical part of the whole circuit is the grid
leak which preferably should be adjustable.

Special Super-Heterodyvne
A new super-heterodyne circuit which has
(Continued on page 429)
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Super-Heterodyne Circuits
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Fig. 1. The standard 8-tube super-heterodyne using transformer coupied amplifiers. Fig. 2.
:ystem and regeneration. Fig. 3.
ormers.

The 6-tube second harmonic super-heterodyne.
Fig. 5. A special 7-tube super-heterodyne.

Fig. 4.

The L-2 Ultradynd using the modulation
The 6-tube Tropadyne using tuned intermediate trans-
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HE little electron about which we are

inclined to rant so carelessly is still

as mysterious as it is elusive. Like
the Hindoo with his bag of tricks. we have
learned to make it do certain things under
certain physical conditions, but the duration
of our “show” is surprisingly short.

There are but two forces which we control
that are able to influence it at all. These,
aside from heat, are at the same time the
only two forces which, to our present knowl-
edge, the electron will respond to, One is
a magnetic field, the other an electrostatic
field. In our vacuum tubes we take advan-
tage of electrostatic attraction to cause the
electrons liberated by the filament to move
in the necessary direction. Under certain
conditions, we could cause a magnetic field
to do the very same thing and it is with the
object of awakening experimenters to the
possibilities of new work along this line
that the writer has prepared this article.

‘TO CURRENT SOURCE.
NORMAL PATH

MAGNETICALLY
DEFLECTEDAPATH

FIG. |

A simple experiment demonstrating the fact
that an electron stream is defliected when pass-
ing through a magnetic field.

In the early days of the vacuum tube,
amateurs used to be alert to every trick that
would in any way better their tube opera-
tion, for vacuum tubes in those days were
not nearly as effigient as they are today. It
was generally known at the time th%t' a
magnet, when placed in a certain position
outside the tube, would beneficially affect
tube operation. Of course, this was done
by controlling the electron stream; aiding
the electrostatic field with the magnetic field,
Such a thing would often double the sensi-
tivity of tubes without in any way interfer-
ing with the quality of the reception. The
modern vacuum tube is still susceptible to
this treatment and one-bulb set operators
will often be able to materially increase
their range of reception by finding just the
right spot in which to place the magnet.
The magnet used should be a fairly strong
one. The type supplied with magnetos is
beautifully suited to work of this nature.

Some idea of the influence of a magnetic
field upon an electron stream can be had
from the classical experiment, usually per-
formed in the physics course for the benefit
of college students. An electron stream is
caused to flow between an anode and a
cathode in a highly evacuated tube. \When
no magnetic field is present, this stream

—_—

ELECTRONS

coiL.
FIG 2

By proper arrangement of the magnet ecoils
the magnetic fleld increases the flow of elec-
trons,

The method of winding a magnet coii around
& detector tube is clearly illustrated in this
photograph,
flows in a periectly straight line. Ii a
strong magnet is brought near the tube the
course of the stream is immediately changed,
as will be seen by reference to Fig. 1. The
polarity of this magnetic field is also im-
portant and if it is brought to a certain rela-
tion to the direction of the motion of th:
electron but very little influence will bhe
exerted.

This latter fact can best be appreciated
by studying the action oi a magnetic field
created by a coil of wire upon electron flow.
In Fig. 2 the writer has shown how this
action takes place; that is, how the magnetic
field must be arranged to affect the flow o:
electrons in such a manner as to increase the
sensitivity of a vacuum tube. Of course,
reversing the direction of the current re-
verses the field and, consequently, interieres
with the free flow of the electrons across
the vacuous space.

Before continuing with the remainder of

COIL ABOUT TuBE

‘8’ 8AT,

it

!

POTENTIOMETER
= FiG. 3

A practical receiving circnit using a coil of
wire around the tube. Note that no grid con-
denser and leak is used.

the article, the writer wishes to inform the
reader that the following material is partly
due to the researches of Capt. H. De A.
Donisthorpe, who has investigated this sub-
ject thoroughly, especially in connection with
the modern types of vacuum tubes,

In Fig. 3 the reader will see one of the
experimental circuits used by the Captain
in his work., Here an absolutely independent
circutt containing a small battery, a coil of
wire and a rheostat will be seen. The cail
of wire is placed around the vacuum tube
and the rheostat is included to regulate the
intensity of the field produced. It will also
be noticed that a potentiometer is employed
in place of the usual grid leak and condenser.
The remainder of the circuit is not in the
least unusual,

Captain Donisthorpe plotted tube curves
with this circuit, using both the hard and
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Electrons, Magqgmnets, and Vacuum Tubes

By Jacques Avon

sott variety ot tube. Some of the resules
of his investigation will be seen in Fig. 4.
where the curves for hard and soit tubes are
given. In the case oi a real hard tube a
reduction in plate results if the magnetic
field is suitably placed in the path of th:
electrons.  Curve A illustrates just what
happens when this effect is produced.

When a soft tube is subjected to this
action, an actual increase in the plate cur-
rent is noted, as will be seen by reference
to the diagram in Fig. 4. With this result
it must be assumed that the effect of the
magnetic field is to increase the electron flow
to the plate. It is believed that the mole-
cules of the stray gas left in a soft tube ars
bombarded by the electron stream and thar
these striking electron succeed in dislodging
other electrons, which are carried away to
the plate.

In Fig. 5 the read® will notice how the
intensi'y nf the magnetic field is caused +o

SOFT VT,
- A
()
< HARD VT
T
4
z
o
.
<
=

o GRID £
FIG. 4

Curves showing the effect of & magnetic fAeld
about & hard and & soft vacuum tube. Note
that in one cmse the plate current is decremsed
and in the other it iy increased from the mor-
mal, curve A,

either increase or decrease the flow of cur-
rent in the plate circuit of the tube, When
a magnetic field is applied to a tube there
is always a point where further increase in
the strength of the field will not increase th:
flow of current in the plate circuit.

The generally accepted theory of the ef-
fect of magnetic tield on electron emission
is simple enough to understand. In the har i
tube there is an absence of inns (molecules
that have lost electrons). This leaves notli-
ing but negative electrons subjected to tha
action of the magnetic field, and some of
these are lured out of their regular pathway
between the filament and the plate. Conse-
quently there is a reduction in the plate
current.

In the case of the soft tube there are a
number of stray electrons and ions present.
These electrons are caught up and carrie |
on to the plate under the combined action
of the magnetic field and the plate charge.
The net result of this action is to increase the
plate current and consequently the signal
strenath produced.

FILAMENT- PLATC §

MAGNITUDE OF MAGNETIC FIELD
FIG.5

Curve showing the variation of plate current
with the magnetic fleld in which the tube is
placed. The hump in the curve shows the
n‘ecm‘nny of u rheostat in the magaet cwil
circuit,
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Observing the
Splash of a
Drop
By Rex Milner

The npparatus at the left is designed to
wrodues aparks at the gup K st Intervals de
ermined by the period of oselliatlon of the
rendulum A By menans of this perlodie
luminntion, when the ocearrence of these
arke I8 synehyronous with the fall of drops
from the flask ¥, instantaneous forms of the
troplets can he obrerved.

Abuve: The hob, B, of the pendulum, A, is &
vermunent magnet which in its passage dver
s sheet iron strip nttracts the Iatter and causes
It to close the primary elrcuit of the spark
eoll €. The secondiry ecircult of the ocoll,
shunted by the condenser diseharges
through the gap, E.

The pictures at the right show the succes
sive forms which a drop of mercury assumes
upon striking the surface. These observa-
tlons were made by Professor A. M. Worth-
Ington with an apparatus simliar to that
shown above.

Another set of plotures taken by Professop
Worthington showing the splash of a dgop
falling sixteen inches Into milk. The Interval
of time represented by these plictures is asbont
1 second.

Falling Drops of Liquid

It is well known that drops of liquid striking a surface,
which may be a solid surface or a liquid, will assume
remarkable forms. Ordinarily these beautiful patterns
cannot be seen, but when observed by the periodic light
of a spark gap such as that illustrated above, the drop
will be instantaneously illuminated and will give the
appearance of a permanent pattern. It is, of course, neces-
sary that the splash of the drop and the spark occur
simultaneously. By careful adjustment the spark may be
made to occur at different stages of the splash and illu-
minate different patterns. The illustrations of the drops
shown above were obtained im this manner.

Another form of pendulum may be provided with a
sharp contact point at its lower extremity connected to
the battery. As the pendulum passes the vertical posi-
tion this point comes into contact with a drop of mer-
cury held in a shallow cup connected to the primary of
the induction coil. This form is quite suitable, though "‘)
not as rigid as. the contact device illustrafed above
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C(The Ark of the Covenant

[What Has Gone Before)

1 wiumber of Newe York banks have becn robbed
I'he time is near the end of this century. The Pres
ident of one of the banks stands by his sow's bed
side carly in the morning and iwakes him, Instine

vely the son realizsed that :omvthin! was wrong.
and seeing that his father was in deadly earnest, no
questions were asked, but with his roadster and air
flune he undertook to rush him to the city. .

I'hey find that throughout *he financial district
policemen, watchmen, chauffeurs and pedestrians
haze fallen senseless. Automobile engines have mys-
terionsly stopped.  Evervthing of gold, watches,
coing, gold leaf signs and the like have been tar-
wished. The vaults of a number of banks have bren
cut open, apperently by oxyacetylene, and robbed.

T'he tarnishing of the gold is a problem for the
chemist, and curiously enough, powdered glass is
Jound in the street to add to the strange events.
Heasy little boves came into the Post Office by mail
Bombs were suspected and upon being opened the
boies were found to contain lead cases whose weight
tndicated that they were quite thick.

The wonderful Meriin takes an active part in the
story, the fastest of all airplancs. The range of the
speed dial is insufficient. The mystery decpens when
it is found that some millions of dollars of securities
huse been returned to the banks, but a slightly larger
amount of gold has been taken. Anaesthetic bombs
are thowght of. It develops that the boxes im the
P’ust Office contained some radium compowund which
weconnted for the lead cases. An unheard of amount
of the rare salt seems to be in there. A provision
store has been robbed and maney left to pay for it
Thousends of gallons of gasoline have disappeared
frosu a Standard Oil station.

They go out on the famous Merlin®in search of the
liner Parnassic after having without success tried to
find out how the quantity of gasoline was taken from
the Standard Qil station on land; they hear that
there was a cabin in the air when the robbery
was being perpetrated. Going out to sca, they find
the Parnassic apparently abandoned and land wpon
her, Evervone on her is recorvering from a trance,
and eventually the Captain gocs with them to the
treasure safe and finds that it has been robbed.

Lord Almeric, a well preserved man of 60, joins
them. The crew recovers. A discussion cnsues
and it s goncluded that the raiders used an air
plasie. The Merlin starts off after the ship's en
gines begin to turn, taking with them the charm
ing Miss Torrance, the mjece of Lord Almeric, who
is also of the party. The personality of the young
lady begins to have tts effect on the male members
of the party, Finally the question arises of how
the mystery can ever be solved, what the extraor-
dinary quantity of radium salt means, and as the
Parnassic reaches port, investigations into her rob-
bery are in order. Miss Torramce begins again
0 acquire a more impressive place tn the story

By Victor Mac Clure
A Louisville Bank is Robbed

“Maybe that's why she asked me to get her
one, Mr. Boon. She’s a very independent
voung ladv."”

Funny how Milliken sizes people up. I
never thought of that, and I sort of kicked
myself for having so blatantly offered the
use of a bus.

We locked the Merlin up in a private shed.
It was the only way I could induce my me-
chanic to leave her and come with me to an
hotel, though the machine was fully pro-
tected in the matter of patents. After din-
ner we both went along to look up a man
in the Air Department, and spent the re-
mainder of the evening talking shop. We
got back to our hotel at a late hour and
went to bed.

I was awakened at eight o'clock in the
morning by a negro bell-hop bringing me a
cup of tea.

“Papeh, suh?” he said. “They's bin
anuthuh of them bank robbin’ businesses
down at Louahville, suh—ma home town as
wuz. Them robbers is shoh the piratinest
white men ah evah see-—"

He handed me an extra edition that still
smelled of wet printing ink, and across the
front page in staring letters ran this an-
nouncement :

“THE PARNASSIC TRICK PULLED
ON LOUISVILLE!

Town Put to Sleep While Four Banks
Are Robbed!

Mysterious Radium Gifts Appear Again.”

I jumped out of bed and ran into Milli-
ken’s room.

“Milliken! Milliken! The raiders have
been at it again down at Louisville this morn-
mg "

“ A whife-fucad inspectar met us inside the bullding, and he was Immediatély joined by a

subaltern of one of Hix Mujexty's Footguards—the Coldstream, | think it was.

Thisx officer was

as wiille fuced ns the poilvemnn, hut keeping o stiff upper tip In dpite of his vbviour misery.”

Milliken, who was shaving himself with
an old-fashioned razor, turned and looked at
me calmly.

"Gracious Jinks!” he said—and went on
shaving.

CHAPTER SEVEN

Across the Atlantic
I

For a space I gazed at my mechanic in
silence, and nothing was to be heard but
the whisper of the razor on his stubby beard.
He wiped the soap from the blade and
turned.

“When do we start for Louisville?” he
asked.

“As soon as we have had breakfast,” 1
said as casually—he was not going to pull
off any quiet surprise on me.

We were down at the seaplane-basin by
nine, and after filling the Merlin’s tanks
took off just after the hour. We gave her
plenty of gas and covered the eight hun
dred kilometers to Louisville in an hour and
forty minutes.

It was useless attempting to get near the
robbed banks, for the streets were thronged
with people, packed tight and deep. 1 went
right to the headquarters of the air police,
where there was a chance that I might be
known, and was lucky enough to find the
local commander an enthusiastic supporter
of the Aeronautical Research Society, of
which [ was an office-holder.

The raid on Louisville was simply the
Wall Street and Newark aftair on a smaller
scale. The.sleep had come upon the police
and the watchmen at two o'clock in the
morning, and the strong-rooms of the banks
had been cut open by the same means as that
used in New York. Gold to the amount of
a million dollars had been taken from the
four banks, with securities to an amount not
stated, but these last had been found at the
Post Office in two envelopes addressed to
local hogspitals. The hospitals also were the
recipients of a box of radium each, smaller
than, but otherwise identical with, those left
in the New York Post Office.

Particulars of the Louisville

Robbery

The robbed banks might roughly be put
in groups of two: the National Bank of
Kentucky and the Fidelity and Columbia
Trust in Main Street, and the Citizens’-Union
National and the Louisville Trust in Fifth
Street. It might have been possible for the
raiders to have effected their anzsthetizing
with two bombs such as I had imagined had
been dropped in New York, but though 1
looked for the smears of glass as best I
could in the dense crowd, I was disappointed:

A feature of this raid was that the Post
Oftice had been affected by the anzsthetic,
doubtless because it stood across the way in
Fourth Street irom a large grocery estab-
lishment from which a quantity of comesti-
bles had heen abstracted. In this food-store,
Messrs. Shapp & Zort, money had been left
1o pay ior the goods as in the case of Schom-
berg's in Newark.

When we arrived, the news had just come
through that a gasoline container down the
Ohio to the west was showing a deficiency
of fifteen hundred litres .of aviation spirit.
The sequence of coincidence was complete,

“Can you give me any information about
the street cars that were running at the time
of the raid?” I asked the air police co
mander.
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“There are not many cars ron on Sunday
evening but the few that were out were
stopped—notably one down Fourth Street to
the levee,” he replied. “The driver in fall
ing took his hand off the safety lever, which
of course automatically brought the car to
a standstill.”

“What about any automobiles ?”

“We can only find three that were in the
affected districts, and they seem to have been
stopped in some way quite unfathomable.”

“What sort of patrols had vou at the time,
commander?”

“Only one scout, who had been out ?o-
wards the Cumberlands on patrol during the
time of the raid. He came back in the ordi-
nary way at half-past four, having scen
nothing to report. In fact, he was filling
in his sheet when the news came of the rob
beries. I immediately called out the other
scouts, and three of them went up. I then
radioed the news to all stations—a general
call—but so far therc is no trace of the
raiders

A Doped Policeman

“Could you find me someone who wa
doped?” I asked him.

“I think I could put my hand on a lan
cop.” he said.

We went to the police station and found
a man who had been on duty in the affected
area during the night. His story was exactly
similar to that of my New York f{riend.
McGrath—no noise to startle, nor any smell
—there might have been a faint luminosity,
he couldn’t say.

“Had you any gold about you while yo
were on duty?" I asked him.

“] have an old gold doltar I keep in my
ticket pocket for luck,” he said. “Why, sir?

“Would you mind letting me see it?”

He went over to the side of the cot on
which he had been lying when we entered
the station dormitory, and took the dollar
ont of the little pocket in front of his tunic.

“Well, I'm durned!” he exclaimed. *The
thing’s gone rusty!”

“I expected it would be,” said I. “Thanks
very much.” -

My commander friend was rather aston
ished at what he thought was acumen on
my part, and as we went down to the levee,
I told him a few facts about the New York
raid

“This 1s a big thing, Mr. Boon,” he re-
marked as we stepped out on the levee. “It's
a national affair v

I answered without much thought

“l shouldn’t be surprised if it became an
international affair.”

“International~—hey *>” Ile broke off as he
saw the AMerlin. “Say, Mr. Boon, is that
your planc?

Merlins {or the Police?

“That's her. My latest model, the AMerlin,”
said I, with some pride

‘She’s the prettiest thing—and looks fast

“She is fast. Fast as lightning.” And 1
told him about her

“Well, Mr. Boon,” he said. “Hurry up
and sell a copy or two to the air police. 1f
all you thmk about these pirates is true, we
can do with a few hke her.”

After a close wspection of the plane, we
said good-byve, and Milliken and I took off up
the river, heading for Pittsburgh. We wanted
to see about our new engines

It was one o'clock when we left Louisville
and we made the suburb of the steel town
shortly after two

While we inspected the engines, a boy was
sent out to bring us in a quick lunch, which
Milliken and [ ate as we made our inspec
tion. The engines were splendid, and the
charts of their tests showed a wide margin
of efficiency. They were readv to be cratert
for their journey, I got an idea, and turne:]
to Milliken

L Continued on page 416

The illustrations tell that
| the scene of the story has
shifted to London The
uniform of the London
bobby will be recognized
by our readers and his im
passive attitude is particu

larly impressive.
The story is increasing \

in interest and the heroine
seems at least to be play-
ing her part in the mysteri-
ous drama in which the
science of the future gen-
eration is active to the
last degree. But the mys-
tery remains unsolved.

The readers are now |
fairly en route to the con-
clusion but there are many I
pages of exciting adven-
ture yet to come. The
events seem improbable
but they are the reverse. |
A few decades will see
many wonders beyond the
scope of those in the story

' .-i
-

I hunted around the streets nbout the Bank in comparative qulet The London U'olice are
nuthing if not efficient, and they had drawn around the district » cordon that was impassahle.
only a few civilians were about the streels,

“1 found four star-shnped splitters of powdered gluss o the Fxehange side of the Bank,
and two in n sort of courtynrd within the bulldings. They were perfect in shape, nnd showed
me what {he smenrs 3 hind found around Wall Rtreet would huve been bul for the crowds that
had trampled them about.”
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Risler Fluorescent
CTubes

XPOSED to a proper radiation, cer-

tain substances and especially sul

phides of the alkaline earths at first

become fluorescent, giving light as

ng as the excitation continues. Upon the

cessation of this actuating radiation, they

persist for a certain time in giving a lesser

light, which has received the name of phos-
phorescence.

M. Jacques Risler has invented an origi-
ual lighting system based on these two phe-
nomena. In producing his fluorescent tube
he spreads over the exterior surface of a
gas-filled tube, in which the gas is at a very
low pressure, or he introduces into the batch
or material of the glass itself, various sub-
stances (zinc sulphide or calcium sulphide),
to which traces of copper, bismuth and other
impurities give a tinge of color, which may

yellow, green, orange or white, varying
according to the salt employed,

Following up the investigations of Guntz,
of Claude, of Moore and other physicists,
nventors of mercury vapor pumps, of nitro
gen, carbon dioxide and neon tubes, he
ought to utilize as exciting radiations the
gases emitted by metallic salts at their tem
perature of dissociation. This gave him
luminous sources of velvety, shimmering
louds of the most artistic effect. For in-
stance, gallium gave a beautiful violet fluo-
resence at its temperature of dissociation
sodium gives a yellow color; osmium a blue
and thallium a green.

A tobe lighted
up by » current
passing through
the human body;
this tube econ-
tained carbon di-
oxide. It was
conted with o
pelliele of :=lnc
sulphide.

KRight: A fluores-

rent tube pheto

graphed by ite
own light,
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eonstants of a lumi-
nescent tube sub-
Jected to a  high
voltage; the am-
meter and voltmeter
are seen in front of
the observer. A
transformer and n
rheostat are also o
used to regulate

A !\\z_ the exeltation,

.
Determining t h e

Mnking o tube; a drying tube of \
phosphorle anhydride a mage
mewlum ribbon in one of the tubes
snd & vessel of liquid alr are used
lo producing the high vecuum

f‘ requlred,

« = e <
3 / /( r { )
<" \
< T) -
i/

E‘L. —

},-

The Geneva Crows made with she
Ruoredoent tube.
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Electric Cooking In Paris Restaurant

Right: Range for mak-
ing wnuces, with (wo
heating elements w=nd
three-stage ovenn,
These und the “other
rdnges are aperated by
electric heat,

? 8
> ——O——>—<
s S

Y
i
1

Below: “KHipoche” sys-
tem oven for preparing
pastries. Eaeh clnun of I
covking Is provided for
in this great kitchen

Above: The “comimunard.”

h genernlly usefual rsunge

for preparing a great

variety of dishes. The

chef’s stnfl have glven 1
this name

Left: Roaster and vertical
grijis, giving true roasting
csflect insxtend of the bak-
ing, to which our “roasts’
are usually subjected
(Nee page 418)




The Expermnenter for April, 1923

Yy

New Things
Electric

The photograph at the right shows Mr, Kear-
ney demonstrating his experlmental model of
a proposed mono-rall electric train. The model
works perfectly and 18 claimed to show wumer-
ous advantages over the present types of elec-
trie rallronds.

DS G INCINEGI N

The photograph below shows the
Kearngy mono-rall train negotiating »
steep upgrade. Note the stabllicing
Eyroscope under the car-body

Electriclty has Invaded the

. = _ O shoe shining parlors with the

"—‘--? LS R result of making the Iabor
: . easler and cleaner. In thiw In- SEZR

stance electric motors actuate 2t 2

the shoe-shining brushes at- Y

L\ taeched to a flexible shaft.

s
|
|

/ This powertut

electric magnet

used In the Cumber-
land Street Hospital,

Brooklyn, ts able to draw

out » needle imbedded In

a finger. The photograph
\\ abuve shows surgieal

instraments attracteq /,

by the mnxnet,
N\ Vi
e

Left: The snow-covered elties of the Baltic
rexlon are employing this method of remov-
ing snow from the street. KElectrically heated
melters mounted on caterpillur trucks are fed
with smow which is rapidly melted and re<
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bank of electrie

General view of the Falls ns lilumioated by &
The dark spot in the
center is (Gunt Istund; the Canadian Falls are on

lamps.

the right and the American Falls on the left.

Above: The great light beams projected
upon the Falls. It ls found that there In nv
disagreeable theatrleal efect produced in the
ilumination. Thls year it Is going to be more

brilllantly llluminated thun ever.

Right: A eloser view of the Falls as illuml.
nated, bringing out some features of the rock
and trees of (loat Island.

Lower Right: The map shews Chippewn
Creek, which formerly emptied into the
Niagars River, but whose flow Is now to be
reversed, and which will be an Intake for the
new power canul, supplying the great hydro-

electric plant situsted below the rapids.

Helow: The recession of the Canadian Fallw;
the edge is receding st the rate of about five
feet » year; virtuslly a new gorge Is forming
and theé Falin are suld to be committing sulelde.
Eventually the recension may affect the elec-
tric plant,

Blrd’s-eye view of the
Faulls; the Canadian Falls
nre wearing away the rock
snd forming » new gOrge.

Below :

Another view of
illuminated,

the Fulls as

showing
front of

the

Impressive

tumbilng water
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Electric Lighting of

Niagara Falls
New Power

CREST LINE ¢

-
( AMERICAN] FALLS

 CANADIAN | FALLS
L]

GOAT | 1ISLAND ¥R (SN

§5

CHIPPAWA GRASS

—_ e ISLAND POOL p

ond River _o
WellSATed ¢ pawa Cre
aso !

INTERNATIONAL SOUNDARY

Note the work of
fifty-three years In
effecting the reces-

wion of the Cana
dian  Falls ) (T
called the “Suilelde

of Ningere.”

! _"—;77
{ e /

and its
Canal
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Historic
Experiments

Number 6

Early Batteries After Dolta

The Wollaston battery at right was firet con-
structed in 1816 and was one of the best hat-
teries of the period. Immersed in an electro-
lyte of dilute sulphuric acid, contained in a
glass vensel, Is a plate of eopper folded arocund
» plate of zinc and insulated from the latter.
The elements ure supported on a wooden bar
by ralsing which the plates can he removed
from the liguid.

The Grove eell (1838) above consists of o
Ul-shaped eolectrode of amalgamated zine M
dilute sulphurie aeld and a porous cup con-
taining a thin sheet of platinum Iimmersed in
nitrle meid. The platinum is connected with
the projectink portion of zine in the adjoln-
ing eell.
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The Offershaus helical cell (1821) at
right conslsted of long plates of zine
and copper meparated by a network of
rattan and rolled in a spiral immersed
in an electrolyte of dilute sulphurie aeid.
At the moment of immersion, this couple
gives an intense current eapable of red-
dening fine metal wires.

+

The Smee cell (1840), one of the
most widely known batteries of the
first half of the nineteenth century
employed amalgamated zine and plat-
inized sllver as elements in an elec-
troiyte of weak sulphurie neld. In
some forms the platinized silver in
replaced with platinized iron or
gnuze of platinized wilver Instead of
the plate.

In the Poggendorft cell (1842) at
the left, the amalgamated zine elec-
trode (Z) can be ralsed out of the
electrolyte of potassium bichromate
and sulphurie acid when the cell is

TR AT SR

not in use. The other electrodes (K,

K) nre of earbon. In certain forms
air is blown into the lignid through

a fead tube. The agitation so cnuned
prevents the deposition of chromium
oxlde on the rine.

The Meidinger cell (1859) employa
a zinc ecylinder (Z) as negative elec-
trode in a weak solution of magne-
wium sulphate. In the smaller vessel
{d) a copper or lead electrode is Im-
mersed in strong copper sulphate so-
lutlon. The test tuhe (H), open at

) the bottom, contalnn ropper aniphate

crvstaln,
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Disposing of the Static Problem
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Curves showing the strength of static as com-
pared with the strength of » radio signal, Neote
thnt as the recelver Is detuned from the un-
damped signal wave, the strength decreases
rapidly, whereas the strength of the static
wave, which s highly damped, remains prac-
tically the same.

N the development of radin technique,
one problem is yet unsolved, which is
the disposing of the static disturbances
of the air. This problem has assumed
a very great importance in wircless tele-
phony as used by the public in general.

While the Morse signals can be received
in adequate loudness with the present re-
ception arrangements, and while the dash and
dot alphabet is very little affected by static,
the artistic use of a radio receiving set is
disastrously affected by slight static disturb-
ances.

If the radio distribution in its present
form is to last, great advantages for the
future of radio are to be anticipated by the
diminishing or total abolition of static
troubles. These atmospheric disturbances re-
sult from some kind of electric discharge,
especially experienced in summer. duc to

lightning flashes and thunder storms. These
A-427 TRAN N2|
PR &/ .t
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A-350 TRANS, N2 FIG 2

A differential circuit employing two crystal
detectors for balancing out static interference.
Circuit 1 receives both signai and statie and
cireunit 2 receives static oniy, which static bal-
ances ont that received In circunit | so that the
signal alone remains,

disturbances have a very wide range and rep-
resent very high potentials. The approach
of a thunderstorm can be anncunced in ad-
vance by a receiving set, as the typical vio-
lent storm disturbances grow louder. But
static is in no way limited to the periods
preceding thunder storms; even in winter
the receiving set is not noiseless.

We must accept the fact that, besides the
visible discharges in the atmosphere, many
irregularitics extend up to the outer zone
of our atmospheric ocean, to the so-called
Heaviside layer. Interesting experiments
show that a great portion of these disturb-
ances occur simultaneously in America and
Europe. To these unavoidable static dis-
turbances. are added the reception of local
discharges within a citv. These are very
powerful and upset reception more than
natural static. They are occasioned princi-
pally by sparking in electric installations. A
strike at the electric works, throwing the
machinery into idleness, revealed to the au-
thor the accuracy of this conclusion. In
especially great and regular measure these
disturbances influence receiving sets within

By Manfred Uon Ardenne

or in the neighborhood of an electric station.
Motors in action and transiormers are re-
sponsible for this type of disturbance. Again
surges which play the same part on the power
lines of street railroads are especially un-
pleasant. They work as an impulse and ex-
cite every tuned circuit to oscillation. These
aperiodic disturbances can occur at the one
md same moment {rom various sources.
IHerein lies the difference between them and
the sharpltd tuned waves of the sending st -
tion, Iig. 1.

While we have assigned .» the sending
station in our example a wave-length of 427
meters, ‘v a good selective receiving set,
even i the circuit is a little out of tune.
there is barely any audibility (curve E), and
the disturhances (curve F), with greater di>-
cordance ia the tuning, are as great or near-
Iy as great. On this fact a new, and in coni-
parison with present methods, a very excel-
lent means (German Imperial Patent) is
based. due to the author of the preseut paper.
for getting rid of static, which will be here
described.

The antenna shown in Fig. 2, firmly set
up, vet adjustable in order to compensate
for some .nequalities of the receiving set, i
coupled with two sharply discordant yet re-
ceptive circuits. One of the circuits is tuned 1o
receive the waves of the trainsmitting station,
and the other to take care of waves of slight-
ly ditferen: length. In our diagram the upper
circuit is tuned for the sending waves of
427 nieters ; the lower circuit is tuned to a
wave of about 350 meters. With these two
circuits two similir receivers are connected.
The simplest case using crystil detector re-
ceivers i~ shown in Fig. 2. but very gool
results are obtained with two identical re-
generative  vacuum  tube  detectors  with
limited regeneration, o that oscillations can-
not result in any cise. In hota receivers, on
account of their identical construction (sen-
sitiveness) as already noted. slight differ-
ences due o variations in the antenna coup-
ling can easily be got rid of, and the di--
turbances can be heard in each with equil
inten~ity and regularity. But only in the
receiver tuned to the transmitting stations
of 427 meters will the waves of the trans-
mitting ~tation be received. Instead of usinz
two telephones, two transtorniers with equal
number of turns are coupled t» the amplifier.
The tran~iormers must be so connected with
their detectors that the detecred static cur-
rents oppose and neutralize each other and
the ~ignal current alone comes through. The
transformers, see Fig. are connected in
serics.  The operation is in etail the fol-
lowing:

A series of undamped wave-, C, which { r
an instant may be the carrier waves of music.
are to he received. In order to make it clear
the amplitude of these waves is greatly mag-
nified in the diagram. This series of waves
have a wave-length of 427 meters. The di--
turhance is represented by :he series of lines
D, in connection with which it is to be re-
marked that the disturbance in general is not
~o simple n character. In any case the dis-
turbance is sufhicient to affect the undamped
series of waves and a disturbance in the re-

[o]

e

C—-_/ .

FI1C. 3 FIG. A

Fig, 3. The signal wave C and the static
wave D received in circuit No. 1 of Flg. 2. Fig.
4. The static wave received In circuit No. 2
of Flg. 2. Note that the static waves in both
figures are identical,

nnpfann O\

FIG S FIG. 6

Fig. 5. Rectified signal and static waves re-
ceived in circuit No. 1 of Fig. 2. Fig. 6 rectified
static waves received in circuit No. 2 of Fig, 2.
Thi~ indicates that the rectitled static waves in
both circuits are identical,

ceprion will result, Fig. 3; by using the tw)
creuits of Fig, 2, circuit No. 1 with a wave-
length of 427 meters, will receive both waves
shown in Fig. 3, while the circuit No. 2,
which is tuned to a wave-length of 350
meter~, will only be affected by the disturb-
ance D, Fig. 4. The train of waves, Fig. 3.
will be rectified in circuit No. 1 by the de-
tector and give the graph, Fig. 5, while the
circuit No. 2 gives the graph of Fig. 6, front
which it is perfectly clear that the positive
amplitude of the disturbance A, B, C and D
is opposed to an equal amplitude, which elim-
inates the disturbance and only leaves the
train of rectified carrier waves undisturbed.

By the connection of this double receiver
in -he plice of a normal receiving circuit,
atmospheric and all similir disturbances are
vhviated, which have either none or a very
slightly levelyped resonance curve. A tele-
phone, or if intensitication is desired, an
awlio amplifier, can be directly connected to
tle binding posts, K1 and K2. In experi-
ments ately carricd out by the author, he
w1s able by an analogous circuit with a high
trequency ‘ransformer to obtain :he same
effect with only a single receiver, even if
‘n this cise the Hperation is not so obvions
= with the 1w freguency cohupling,

1
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Graph ~howing how the <tatic wave is bal-
anced out by differentinl connection of the two
transformers of Fig. 2. The transformers are
0o connected that the static received Iun one
belances the ~tatic received in the other.

The Power of Broadcasting

TIIE ordinary broadcast listener does nor
realize the enormous power used in
broadcasting. Take, for example, a. 1,000-
w1tt broadcast station located in a densely
populated section. It is estimated that 500 -
0u0 radio sets receive this station. Con-
~ider each set as equivalent to a regenerative
detector and two-step audio amplifier, or a
fire-tube tuned R.IF. receiver. in which case
the clectric energy input to the loud speaker
may be considered as one-hali watt, con-
~ervatively speaking. Then 300,000 receivers,
each delivering one-half watt to the loud
«eaker, would give 230.000 watts, or 250
k.w. of electric energy.

Thus the initial one k.w. radiated from the
broadcast station, with tremendous losses in
transmission, releases 250 k.w. ot energy in
the receiving sets within its range. The lay-
man may ask where does this energy come
from. It is all supplied by the B batteries.
This will clearly illustrate the enormous
armount of B battery current used up by
the great American public.
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Constructing a Radio "B" Battery

ANY radio fans possess “A” storage
batteries, but the number who utilize
storage cells for the higher voltage

battery are quite few, which is to be de-
plored, for no other source of current is so
dependable, so free from hums or frying
noises, as is the storage battery.

The small cells described hereinafter are
each of two volts and the builder must de-
termine what voltage the assembled bat-
tery is to deliver, and then determine the
number of cells necessary. LEach cell
is made up of two lead plates, immers-
ed in a sulphuric acid solution. and
contained in a six-inch glass test tube
of one inch diameter,

Obtain a quantity of 3/16-inch sheet
lead and mark off the number of plates
required, as in Fig. 1, there being. of
course, two plates to each cell. The
dimensions of the individual plates are
given in Fig. 3. When the plates have
been cut from the sheet and the edges
smoothed with a rough file, they
should be piled in a stack, and with
the aid of two side boards and a clamp
made into a solid bundle, The top
plate should be marked out to accome
modate two rows of Y-inch holes,
ecach row having 14 holes. The
dimensions and spacing of the plate
and holes are given in Fig. 3. Place
the bundle of plates in a drill press and
bore the 28 holes, as per Fig. 2. Then
take a rough file and round the projecting
lugs into 3/16-inch round rods, marking the
tops of half of them with a cross to denote
positive and the other half with a bar to
indicate negative plates, as shown in Fig. 14.

The compound for positive plates is made
of pure red lead, 100 parts by weight, and
sulphate ammonium, 11 parts by weight.
The latter chemical should be finely ground
before adding to the red lead. Then mix
into a thick paste with 26" ammonia. The
paste hardens within five minutes, so mix
only enough for a few plates at one time.

The paste is best applicd to the plates with
a wooden spatula, observing that no bubbles
or voids are left (lig. 5). Allow about
1/16 of an inch of paste to project from the
holes in the plate, then place between several
sheets of blotting paper and subject to sev-
eral hundred pounds pressure in an old letter
press for about 15 or more minutes (Fig. 6).

To make the compound for the negatice
plates mix litharge, 100 parts by weight, and
sulphate ammonium, 6 parts by weight.
Moisten to a thick paste with 26° ammonia.
10 parts by weight, and C.P. glycerine, 2
parts by weight. The glycerine and ammonia

ANY articles have been
i printed recently telling of
the construction and use of a
wavemcter but few have given
practical suggestions as to how

of mounting the cells in a rack.
posed of a glass test tube with negative and positive
plates and hard rubber spacer.

By L. K. WRIGHT

water should be mixed by shaking before
adding to the dry powders. This compound
hardens even ifaster than the positive com-
pound and extra speed and precautions must
be used in filling the negative plates. Should
it be noticed that either compound is harden-
ing, drying or becoming lumpy, it should be
discarded. for after placing between blotting
paper and putting under pressure, only
properly conditioned paste will work. Pres-
sure forces out the surplus moisture, fixes

A tybical storage “B” batiery showing the method

the pellet solidly in its hole and assures a
plate which will function without scaling
or dropping its paste.

The negative and positive plates, aiter
their removal from the press, are carefully
stripped of the blotting paper, for any scaled
or pulled pellets will condemn the plate.
Patches or reinserted plugs of compound, or
plates put back under pressure again must not
be used, for they will fail after a short serv-
ice. The plates are dried in the sun (Fig. 7)
for several days, turning frequently, then
the positive plates only are sulphated. This
is done by making up a solution of C.P.
sulphuric acid 100" (cqual to 86 per cent.
water and 14 per cent. acid at 00" ). Be
sure to add the acid slondy to the water,
and then let it cool before using. Then take
up a positive plate in a wooden holder and
dip it into the solution, withdrawing in-
stantly.  Wait a few seconds until gassing
ceases and then dip plate again, allowing it
to remain for three seconds in the bath. Dip
again for five scconds, then immerse and
allow to remuin in the solution for 20 hours,
not more.

Wash in running water for several hours

Calibrating a Wave Meter

by Harmonics

to calibrate.

The Bureau of Standards
uses the harmonics of a separate
oscillator  (of known wave-
length) in plotting the complete
scale. Most experimenters avoid
this method because they think
that it is complicated or involves
extra apparatus. In reality it is
simple and those who have one
step of audio amplification are
well fitted for the work.

)
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Each cell ix com-

and then scrub with a vegetable brush. Then
allow the plates to dry in the sun as beiore.
Plate compounds will, or should be, as hard
as Portland cement after drying. When the
plates are dry they are assembled by laying
a positive plate down upon the table, apply-
ing three hard rubber separator strips (Iig.
9) 4% inches long by 1/16x1/16-inch; one
being placed on either side and one in the
center. Then lay on a negative plate, lug
faced the other way, and apply two rubber
bands to hold the whole together.
The lugs are fitted through a rubher
cork (Fig. 12) which, besides having
holes ior the lugs, has a small ene in
the center, used for adding solutions
and allowing gasses to escape.

The cork und elements are then
placed in their tubes and the tubes are
inserted ina case, which ean be made
to suit each individual's requirements.
The tubes should fit through two thin
boards, as shown in Fig. 13. Con-
nections are made from opposite pole
to opposite, depicted in Fig. 14, and
muay be accomplished by the use of the
spring battery connector clips now on
the market. The battery ends are con-
nected to like poles of a direct charg-
ing current; the battery heing charged
at about two-thirds the normal rating
for about 10 hours. A fter the current
has been applied take a pipette and
fill cach cell with a 180" sulphuric acid
solution (25 per cent. acid and 75 per cent.
water). After charging, discharge through
a resistance for about 10 hours and repeat
the cycle twice more; then remove the elec-
trolyte and discard it.  Tuke the plates from
the cells and wash them in running water,
brushing them with a vegetable brush. and
then reassemble in a 1250 clectrolyte. Then
the battery is ready for the real charge and
should last as long or longer than the com-
mercial products,

The charging or discharging of the cells
should not be forced, nor “ould the drying
of the plates be hurried, otherwise the bat-
tery’s power will be impaired.

The usual method of arranging the cells
is to make up a box which is more of a
square rather than a long narrow tyvpe, but
in certain cases, such as where a case will
be designed to be hidden behind the radio
cabinet, the long narrow type may be de-
sired.

The specific gravities used wbove are
degrees as shown on  the ordinarv  bat-
tery hydrometer which are on the Beaumé
scale. Do not let this battery get hot: use
cold solution of acid.

the transformer. and by plug-
ging atickler into the phone
jack.

Plug the phone in the de-
tector circuit and tune in some
station of known wave-length
as KDKA on 326. Adjust the
oscillator to the same wave by
the “zero heat” method. Then
tune in the harmonic of the

799000 }~
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The separate oscillator is
made from the amplifier by con-
necting a coil and condenser in
the place of the secondary of

=

oscillator, calibrating the wave-
meter by the click method at
cach.

T{armonics will be found at ¥4,
1-3. 14. 1-5, 1-6, 1-7, etc., wave
of the oscillator.

In this way I calibrated my
wavemeter down to 25 meters,

i

An accurate method of calibrating a wavemeter by barmonies.
The audio frequency amplifier is temporarily used as an oscillator.

using fifteen harmonics of the
oscillator, Contributed by
HArLEY TaMs, 6AHS.

T
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Constructing a Radio “B" Battery
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The successive steps in the construction of a storage “BE’ battery. The plates nre cut from a sheet, Fig. 1, stacked up and drilled,
Fig. 2, to the dimensions of Figz. 3. The compound is mixed, Fig. 4, and spread into the plates, Fig. 5, after which they are clamped,
Fig. 6, and dried in the sun, Fig. 7. and sulphated, Fig. 8. The spacers, Figz, 9, are plauced between the plates, Fig. 10, and the

unit placed in a test tube, Fig. 11, using cork, Fig. 12. The cells are placed in a rack, Fig. 13, and connected in series as shown in
Fig. 14.
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Awards of the $50 Prize Contest for Radio Experimenters

First Prize, $25.00
Geo. B. Engelhardt,
373 Ocean Ave,,
Brooklyn, New York

Second Prize, $15.00
Arthur A. Blumenfeld,
1876 Belmont Ave.,
New York City

Third Prize, $10.00
George Carlstrom,
Twin Valley, Minn.

MAGNET INSULAT ION WOODEN
(ONNE(‘NONS '|| SPRING x BASEL
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TIP OF MAGNET \ CONTACT SCREW
ARMATURE
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TO SET “B* TOSET A’
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An automatic fillament switech made from a
telephone relay. The 13 battery current holds
the switeh closed.

First Prize
Automatic Radio Extension
By Geo. B. ENGLEHARDT

USE on my radio an extension line over
100 feet in length so that the loud speaker
may be placed in various rooms of the housc.
The line is equipped with jacks for the loud
speaker plug. When a program is over, 1
do not have to walk all the way back to the
set to turn off the filaments, but simply pull
out the loud speaker plug and push it mnto
the jack again. This automatically turns off
the set and the horn is ready for future use.
An old telephone relay salvaged from a
forsaken box or picked up from the junk
pile of an electrical shop does the trick. It
1s first cleaned and oiled and then mounted
vertically in such a way that the armature
will stay over the core with only an extreme-
ly small pressure to hold it there, yet will
definitely drop buck when the pressure is
released. The contact screw must be care-
{ully adjusted. The circuit breaker contacts
are connected in series with the A-buttery as
the diagram shows. The magnet winding
is connected in series with the B-battery.
To start the set insert the loud speaker
plug in one of the jucks. and push over the
armature of the relay. This closes the A-
battery circuit and lights the filaments, and
the B-battery current passing through the
rclay magnet holds the armature closed. On
removing the loud speaker plug, the B-bat-
tery circuit is broken and the relay arma-
ture is releasd. This automatically opens the
A-battery circuit and the filaments are turned
out. On replacing the loud speaker plug the
alence of the horn is good proof of the oper-
ation of the relay.

Second Prize
The Simplest Tuning Coil
By ArTHUR A. BLUMENFELD

HE illustration shows what may be
callgd the simplest type of tuning coil.
It consists of a coil of No. 22 SCC magnet

COIL FASTENED TO
STICK WITH

tuning is varled by changing the wupacing of
the turns.

wire wound to a diameter of 315 inches.
The last turn is attached to a board and
the two ends are connected to binding posts.
One end of the coil is fastened to a stick
with tape as shown. The stick is hinged to
the baseboard. When the coil is closed, the
higher waves are reached. When open, the
lower waves are rcached. For broadcast
wave-lengths the coil should consist of about
50 turns.

Not only is this type of coil the simplest
to make, but it is very efficient, as there are
no taps or condensers in the circuit. It is
very good for cryetal sets on account of it«
smiplicity,

“— POST

INSULATOR
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An experimental aerial which the author
claims gives better resnlts than a single wire

Third Prize
Two-Way Aerial

By Groroe CARLSTROM

ERE is a two-way aerial which 1 thirk

is better than the ordinary single wirc
tvpe. It is made by sinking four posts in
4 square and stringing the wire around them
on insulators as shown in the illustration.
The lead-in is connected to any convenient
place on the aerial wire. The four posts
should be separated from cach other by a
distance of about 20 feet. I have used this
aerial with a 1.500-mile set and have re-
ceived stations which 1 conld never get on
a single wire aerial.

$50.00 in Prizes

A contest for radio experimenter-.
There are three monthly prizes:

First prize ........ $25.00 in gold
..... $15.00 in gold
....... $10.00 in gold

Second prize
Third prize

In order to be ecligible for a prize
the manuscript must deal ONLY with
the experimental phase of radio. some-
what along the following lines: Radin
cxperimental wrinkles. Short cuts for
the crperimenter.  Simple devices to
help radio experimenters in their
work are wanted particularly.

This prize contest is open to all.
All prizes are paid upon publication.
If two contestants submit the samc
idea, both will receive the same prize.
Address Editor, Radio Experiments
Contest, ¢/o this publication. Contest
closes on the 15th of each month of
1ssue.

Multiple phone connection block made from
Fahnestock clips mounted on a base.

Honorable Mention
Simple Phone Block

By ARTHUR A. BLUMENFELD

THIS simple phone block is made of a
picce of wood and four double Fahne-
stock clips. Simply fasten the clips to the
board and the phone block is finished. It
should then look like IFig. 1. Fig. 2 shows
how to attach two pair of phones, and Fig. 3
<hows liow to attach three pair of phones.
I it is desired to add more phones, more
I"ahnestock clips should be used.

Honorable Mention

Socket Wrenches for Radio
Work
By G. A. Lukrs

AI\'O\'EL but most practical application
of the screwdriver for use as a wrench
is depicted in the illustration.

Small socket thimbles made from brass
tubing, expanded to hexagonal shapes on one
end and collapsed to seat the point of the
screwdriver at the other, are especially ad-
vantageous for the various small bolts and
nuts used in radio receivers. The construc-
tion which will be evident from the sketch,
mukes possible the insertion of the slender
shank of the screwdriver blade in close
places where the usual heavier wrench can-
not be used. Obviously, it is possible also
to use steel tubing for these sockets, but
the steel is more difficult to shape. A set of
sockets will include hexagonal and square
openings to fit each of the various bolt sizes
used in the receiver.

SOCKET THIMBLES MAKE RADIO [
WRENCH OF SCREW DRIVER b

LIGHT BRASS TUBING SHAPED INTO
SOCKETS

Simple socket wrenches made out of hex and
square brass tubing flattened to fit the end of
a8 screw driver.
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The EXPERIMENTER
Radio Data Sheets

By Sylvan Harris

SIMPLE D.C. CIRCUITS {Contiued]

T was stated in 1-4 that when several resistances are con-

nected in series in a circuit, the total resistance of them
all is their sum. The same is true of the voltages when
there are several sources of clectrical energy connected in
series in the circuit. Thus, suppuse we have a battery of
,45 volts connected in series with a generator of 110 volts.
These are also connected in scries with three resistances.
which may be an incandescent lamp of 40 ohms, a rheostat
of 10 ohms. and a long length of wire which has a re-
sistance of 8 ohms.

The total voltage in this serics circuit is 45 + 110
155 volts. The total resistance is 40 + 10 + 8
38 ohms. The current flowing in the circuit will then
be 155/58 or 2.67 amperes. As another illustration, suppose
that we are using a six-volt storage battery to light a
UV-201A tube. This tube has been rated by the manufac-
turers to operate at five volts and carry a current of 0.25
ampere. The problem is to find how much resistance is
required in its filament-rheostat.

From the rating we can obtain the resistance of the fila-
ment, @iz., 5/0.25 = 20 ohms. To obtain a current from the
six-volt battery of 0.25 ampere a total circuit resistance of
6 — 0.25 (6/0.25 or 600/25) or 24 ohms is required in the
circuit. Twenty of these ohms are alrcady in the filament
so we have to use 24 — 20 or 4 ohms in the rheostat. In
other words, to be sure that we will not burn out the tube
we must be sure that we can get at least 4 ohms resistance
in our rheostat. The nearest to this that is available in the
radio stores is the six-ohm rheostat, which is the proper one
to use. This. of course, applies only to the case where one
tube is controlled by the rheostat. A 15 or 30 ohm rheostat
is usually used with one tube so as to give a finer degree
of current control.

Similar calculations can be applied to the steady current
flowing in the plate circuits of the tubes. Suppose we have
a B-battery voltage of 90 volts, and irom the characteristic
curves we learn that the plate resistance of the tube is
10,000 ohms. The plate current is then 90/10,000 or 0.009
ampere. This is the same as 9 milliamperes.
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A SIMPLE RECTIFIER

MZ Radio Data Sheet 3-2 it was explained that a current
could flow {rum the plate of an electron tube to the fila-
ment of the tube only when the filament is incandescent and
the plate is charged positicely with respect to the filament.
The diagram shows such a two-clement tube connected
in clectric circuit carryving an alternating current.

AN

LOAD

FIG. 1

The clectrie circuit shown includes a generator oi the
alternating electric current and a load or receiver of eclectric
energy. Assume the filament to be kept incandescent by a
special connection.  Suppose at a certain instant the voltage
in the circuit is such that the direction of the current will
he as shown by the arrows. Current will flow through the
tube hecause the plate will be positive with respect to the
filament and the filament will be incandescent.

When, however, the gencrator voltage reverses (in the
direction opposed to the arrows), the hlament will be posi-
tive with respect to the plate. I the plate happened to be
cemitting electrons, current would flow from the filament to
the plate. but since the plate is not heated, it is not emitting
clectrons.  Thercfore, no current will flow through the cir-
cuit when the filament is positive.

We have applied to the circuit an alternating voltage. \.
Fig. 2. and have obtained a flow of current. B. Since the
current has been prevented from flowing in a certain direc-
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TABLE OF OSCILLATION 002w.ﬂ>z.ﬂm

) ._.__n. use of this table of oscillation constants is explained
in radio data sheet 1-30.
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Making Chemicals from Minerals
By Raymond B. Wailes

FfER

1. Making potassium permanganate, stirring the proper mixture with an iron rod as it melts.

2. Pulverizing the pyrolusite previous to the

fusion, 3. Evaporation, as of potassium pPermanganate or sodium silicate, as described in the text.

OST minerals are insoluble in re-

agents, such as water; otherwise,

they would dissolve in rainfalls

unless under ground. The depth
of the deposits is what prevents rock salt
from being dissolved. But fusion with suit-
able reagents forms entircly different com-
pounds with many of them, these compounds
then being used in solution form. Such is
the method by which several of the processes
described herein are carried out.

Potassium permanganate can be made by
the experimenter from pyrolusite or man-
ganese dioxide by employing several chemi-
cal operations. The first is to digest the
powdered mineral in water after weighing
it out. It is then dried. Mix together the

until it has changed to a purple color ([ig.
4). Filter through an asbestos filter. \Wash
what is left upon the asbestos filter and
allow filtrates and wash water to cool and
evaporate slowly on a water bath. Crystals
of potassium permanganate will form. Bottle
them, corking well. Label.

A simple oxidation experiment can be per-
formed by heating lead monoxide (litharge)
upon an iron plate with a Bunsen burner
(Fig. 2). Turn the powder over as often
as possible.  The yellow litharge will be
converted into red lead, a higher oxide of
lead in the course of several hours.

The strontium mineral, celestife, is found
in rocks; it is strontium sulphate. Pulverize
this and mix with a little more than its

4. Pansing curbon dioxdis gas into the solu-
permanganate.
5. HeatIng lead monoxide upon an fron plate
with constant stirring, producing ultimately

tion for making potassiom

same weight of potassium hydroxide sticks
and half as much potassitm chlorate in an
iron crucible and heat till melted. Now add
the powdered pyrolusite mineral a little at
a time. Stir with an iron rod (Fig. 1). Heat
for about an hour, cool and digest with
almost a liter of water. The solution will
now be green. Now boil the solution in an
evaporating dish and at the same time pass
carbon dioxide gas into the green solution

TR s T CRRR

4 %
b2

weight of sodium carbonate, add water and

boil. A good proportion is 100 grams of
celestite, 150 grams of dried sodium car-
bonate (washing soda) and 500cc of water.
Filter, after boiling for half an hour. The
strontium is now in the form of the car-
bonate (strontium carbonate) and remaing
on the filier paper, as it is insoluble. Add
to this precipitate, after washing thoroughly
with water, dilute hydrochloric acid, drop

by drop, until no more effervescence takes
place. The strontium carbonate will dissolve
in the hydrochloric acid and run through
the filter paper to be caught in a clean
beaker. Wash the filter, allowing the filtrate
to also pass into this beaker, which then
contains a solution of strontium chloride.
Evaporate this filtrate until it almost crys-
tallizes and then allow to cool, when the
crystals of strontium chloride will appear.
If nitric acid is uesd, strontium nitrate, used
for red fire in pyrotechny, will be produced.

Beric acid can be made from borax by
simply boiling a solution of borax in water
and adding hydrochloric acid, drop by drop,
until an acid reaction occurs, which can be
ascertained by touching a drop of the solu-

the hizher oxide, red lead. 6. Testing a borlo
acid solution for acidity; it must be almost
exactly neutral.

tion to a strip of blue litmus paper (Fig. 3).
Cool :he, solution, when crystals of boric
acid will separate out.

Trouble is sometimes had in filtering hot
saturated solutions of chemicals. A length
of rubber tubing wrapped around the fun-
nel with hot water circulating through the
tubing will prevent cooling and crystallizing
(Fig. 6).

Wood ashes contain “potash” (potassium
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carbonate). When lime is added to the re-
covered potash, calcium carbonate (a form
of marble) is precipitated and potassium
hydroxide is found in the fltrates.

To make a dilute solution of potassium
hydroxide from wood ashes, shake the ashes

-

tion C is important. The ejector tip should
be varied until best results are secured.
Now evaporate the solution from the
empty flask and catch more in the same way
if needed. Crude potassium carhonate will
crystallize out. Heat to redness if black

The Experimenter for April, 1925

added if desired. Heat until effervescenca
ceases, add 100cc of water when cool and
then boil. Now cool and filter. Wash the
filter paper and let the washings run with
the first filtrate. Now evaporate the whole
filtrate until a somewhat thick syrup forms,

T e
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7. A heating coil for filtering solutions hot.
for rapid flitration; a thistle tube takes the place of the ordinary funnel.

with hot water and pour the mixture into
the beaker of Fig. 10. Water should be
running through tube I, which is drawn out
to a jet and protrudes at E into the tee
tube. A constriction C should be made in
the T tube with a Bunsen burner. It can
be seen that water squirting out through the
drawn-out ejector tube E will suck in air
through the side-arm of the tee tube, and
at the same time the solution of the wood
ashes in the beaker will be sucked through
the sand about the thistle tube T which has
its mouth covered with a double layer of
cheese-cloth tied on. From the thistle tube
the solution goes into the empty catch bottle

where it is held. This is a simple method
of filtering with a suction. The constric-
specks appear. When cool, add unslaked
lime and water, boil for a short while, allow
to settle, pour off the dilute potassium hy-
droxide and bottle it for future use.

Mercury metal can be distilled from the
natural mineral, cinnabar, using a retort as
shown in Fig. 8. The sulphur will be driven
off and will probably catch fire and burn,
but this will not matter. The mercury will
volatalize and then condense in the test tube.
Be very careful to permit none of the
mercury vapor to escape into the room. It
is poisonous if inhaled.

10. Reducing galena by heating with metallie

aluminum, giving lead and sluminum sulphide

at the end of the reaction.
edge of a dish to prevent the creeping of salts
then being evaporated.

i ~

” | ]
"y o ”“\gld .=

11. Ureasing the

CTest Tube Rack

THERE are many varieties of test tube

racks, some good and others not so geod,
but from the standpoint of ease of construc-
tion and general efficiency I have seen few
that excelled the one described here.

The test tube rack is formed from a length
of No. 12 or No. 14 B.S. gauge copper or
brass wire, the length depending upon the
size of the test tubes and the number.

Hot water circulates through the tubing. Block tin tubing is best.

Left: An ingenions wire test tube holder to
be affixed to the wall by two screws.

Right: The same idea earried out differently,
this time uvsing a baseboard as » support,

8. Using a jet aspirator

9. Expelling mercury from cinnabar by simple hent.

Water glass solution can be made by
fusing 40 grams of sodium carbonate with
5 or 10 grams of white “bird” sand in an
iron crucible. A bit of charcoal can be
which is commercial water glass. The cruci-
ble fusion can be hastened by stirring as
was done in the pyrolusite experiments
(Photo 9).

Galena is an ore of lead, in combination
with sulphur in the form of lead sulphide.
If powdered galena is mixed with one-tenth
its weight of powdered aluminum (granu-
lated) and heated in a clay crucible (Fig. 6)
aluminum sulphide and metallic lead will
form, the latter being poured away from
the regulus of aluminum sulphide while
molten.  Stopper the aluminum sulphide
mass tightly in a bottle after making, for it
will combine with the water in the air and
give off offensive liydrogen sulphide gas,
The same liberation of this gas takes place
if a bit of the aluminum sulphide is dropped
into water (Fig. 4).

Double salts crystallize beautifully. Ams-
monium-copper sulphate is an easily pre-
pared chemical illustrating this property.
Take 100 grams of copper sulphate and 50
grams of ammonium sulphate and dissolve
the whole with stirring in 350cc of water to
which one or two drops of sulphuric acid
have been added. Allow to settle and pour
off the clear solution into an evaporating
dish (Fig. 5). It is well to rub a little
grease or vaseline around the rim with the
finger to prevent creeping of the salts. Allow
to crystallize, which will produce crystals
of the double salt, ammonium-copper sul-
phate. The vaselined rim prevents the solu-
tion from creeping up and over the sides of
the crystallizing dish.

A wooden dowell or anything about the
same size as the test tubes may be used to
form the loops, after which the wire with
its circular loops may he fashioned in semi-
circular form or in the conventional straight
form. Contributed by Marcus Lorrin.

TEST TUBES COPPER WIRE

rRo
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Experimenter's Glass Blowing Tools

By Raymond B. Wailes

.‘.,' - e J

View of nn amatenr’s glass blowing outfit; note the board perforated with a number of

holes, for holding the hot tubes while they are cooling. The hurner tube is not yet connected

to the gas supply.

AVE you ever _ricd to do glass blow-

ing? Perhaps you can recall the first

picee of glass working, among the sim-
plest of all known to the art, that of scaling
wwo glass tubes toge her. This should not
liave bothered you wl perhaps vomr finished

)

.}" o—POINTED FLAME

o

GLA3SS TUBE

l_ / FOINTED AT END

'T" TUBE -GLASS
[ 4 / OR METAL

* —
Al TR . GAS INLET
| ) 114 ==

RU3BER CONNECTION

- ———

JOINS BOTH PIECES

AIF

/

Simply conatructed gas burner for glass
blowing, with centra. air supply, the reverse
of the ordinary Buneen burner.

IN HERE

picce did not crack apart when ¢!l Next
the tee piece was probably tried, using the
ordinary Bunsen barner. Here is where
you probably failed. Efforts in other glass
manipulations probzbly met with disaster.
mainly because of lack of the proper tools
to work with, andi want of experience.
This little article tells of the tools which
the amateur glass worker should have in
order to better his knowledge along this art.

The most impor:ant item of the glass
worker or glass blower is the burner, or
lamp as it is called Professional multi-tip
burners fed with gas and air under pressure
are probably out of the question in fitting
up a small bench for amateur glass working.

Perhaps the simp est burner which can be
used with considerahle success in glass work-
ing is the micro-burner. This is primarily

Dther tools described below lie on the table.

1lapted to bacterinloxical work. It gives
a4 pointed fame on the ordinary city gas
pressure.  The burner stmls about three
inclies h gh and costs about a dollar. This
Iittle burrer, a Mekker or ut ordinary Bun-
<en burncr, has enabled the writer to turn
it tees, ells, crosses, internal seals, straight
welds, ete., with ease.  Yes. the micro-burner
dwuld be in every experimenter’s hands
he is lovking for a simple glass-working
hurner,

A burnar which gives a pointed flame and
which can be made by any experimenter i3
Jhown here. It consists of a gliss or metal
tee tube which carries internally a straight
olss tube pointed 1t the end concentric with
tself. A rubber tubing eonnector joins both
pieces traether. G lud through the side
pening hurns with a hot and pointed flame
it the end as shown. The dinmeter of the
np of the drawn out inner ‘ube should be
varied, likewise the distance of this tip from
he end of the tube, urtil :he best effec
result~. The reason for the liit flame can
be seen by picturing a cross scction of the
flame at the end. Air fills the inaer
portion, and is surrounded by a laver of
gas which in turn is surrounded by an-
other liver of air—the air of the atmos-
phere of the room.  Thus twa oxidizing me-
diums are present and act upon the gis, mak-
ing combustion more local and therefore
more intanse.  This home-made burner with
its pointed flame can be used for many glass
working operations. It is really a home-
made micro-burner. It can be held by the
srdinary ring stand burctte clamp, or a
special holder can be made for it.

) -
POINTED ARC LAMP
CARBON

A pieee of arc-light carben pointed at the
end iy carried by a wooden handle and i3
used for expanding the ends of tubes.

393

Glass Working Tools

A handy tool for flattening the closed anl
rounded ends of glass tubes is made from 2
wooden paddle by fixing a sheet of ashestos
to it as shown. The asbestos prevents burn-
inr of the wood and spoiling of the tube.
This paddle pressed against the soitened,
rounded end of a glass tube enables the oper-
ator to flatten the end so that the tube will
stand upricht. Of course, the amnealing
operation, that of smoking the glass after
tle work is done. should in this and all cases
be practiced by the amateur.  When the piece
is cold, the svot can be brushed from it by
means of an ordinary paint brush which
1 ould be included in the glass working equip-
mert.

) A pair of Toreeps comes in handy for pal'-
it g out svitened ends of glass tubing.

A tool for flaring out the ends of glas-
tubing can be made from an electric arc light
cirbon by filing one end down to a point and
thrusting the other end into a wooden toonl
handle.  In operation the pointed end i<
s ightly warmed in the flame and inserted
into the softcned end of the tube to be flared.

Little tips made from a l-inch length of
rubber tubing having one end closed by a
cork are u-ciul in temporarily closing an
end of a tube while blowing. These tips
are slipped over an end which is to be tem-
porarily closed for the purpnse of blowing
at some spot along the tube.

//

/_//;' WO00D ~
) / PADDLE

J
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GLASS TUBE AR SR

A wooden spatula faced with thin asbestos
is used for fluttening the ends of tubes while
they are hot.

A useiul kink wluch will pay for itself
many times over is shown in one of the
illustrations. This consists of blowing a
little expansion bulb near the end of a tube.
For instance, a simple gas generator con-
sists of an Erlenmever flask with a thistle
funnel and a delivery tube carried by a
two-holed stopper. The delivery tube is
usually bent at a right angle, this right angle
being connected by rubber tubing to any
desired vessel for precipitating or other pur-
poses. If the glass right angle is of Y4-inch
diameter tubing. a 5/16-inch inside diameter
rubber tubing cannot be slipped over it with
tightness. A little expansion in the glass
tube half or quarter of an inch from the
end will easily enable the larger rubber tub-
ing to be slipped singly over the smaller glass
tube. To make this bulb, heat the spot where
the bulb is desired to be formed, using a
longer tube than desired and rotating the
tube the while. Now when just soft press
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the ends of the tube together slightly, still
rotating. This thickens the wall of the glass
tube at the softened spot. Heat slightly
again to soften and blow into the tube so
that the bulb will form, rotating while heat-
ing and blowing after removing from the
flame. When cold, the surplus tube can be
cut off at B with a three-cornered file. The
end should now be rounded in the flame
(fire polished) to remove the sharp edge.

A handy support for finished work is made
from seven-cighthis of an inch dressed wood
about six or eight inches square.  This
should be peppered with various sized holes

/ (‘ORbf(

RUBBER

=

Blowing an extension a little way back
from the end of n tnbe; it is afterwards cut
off at the point I8 and rounded in the flame,

The Experimenter for April, 1923

from one-eighth to half an inch in diameter,
not boring clear through. Hot glass tubes,
finished work, etc., can be thrust into one of
the holes so that the piece can air cool with-
out touching any object whatever. This rack
is a decided asset for the experimenter.

The writer has uscd the tools described
herein for several years and knows that they
will be very useiul to fellow amateur glass-
workers. But remember, skillfulness can
only be acquired by practice and not ab-
sorbed from text. The assertion has ever
been made that a glass-blower has to have
the art in his very being.

Experiments in Spontanecous Combustion

HERE are actually a certain number

of serious fires due to spontancous

combustion.  The most usual source

of these conflagrations are rags or
waste that have been saturated with vege-
table oils or paint and thrown in some place
where the circulation of air is slow. The
oil saturating these substances are oxidized
by the air and in doing so have their temper-
ature raised.  This heat generated in this
manner remains in the interior of the oily
cloth or waste and the temperature rises
more and more, as the air slowly oxidizes
the oil.  Finally, the oily waste attains a
temperature  high  cenough to  burst into
flame, often with serious re<ults.

W)

GLASS TUBL &'LONG |!
DRAWN AT BOTH ENDS

Ferrie oxalute ignited in n hard glass tube
gives metallic iron so finely divided that it
will eatch fire and burn to magnetiec oxide in
the air,

Many other substances besides oils ignite
spontaneously in the presence of air. Phos-
phorus is a well-known example. Some of
the most striking and unusual experiments
on spontaneous combustion may  be  per-
formed with metals. We do not usually think
of iron as a substance that ignites casily in
air.  TIron oxidizes or rusts easily in air, but
this is a slow, cool process. Ii the irom is
finely enough divided this rusting or oxidiz-
ing process occurs so rapidly that the iron
becomes red hot and burns.

Experiment 1

QOur ordinary sources of heat are from
various forms or compounds of carbon. Nu
one who has cever had to start a hard coal
or coke fire would ever think that carbon
could be prepared so that it will ignite of its
own accord when exposed to the air, This
can easily be done, however.

A small quantity of lead tartrate is placed
in a short length of hard glass tubing sealed
shut at one end. The tube is then heated
strongly by a Bunsen burner as long as any
smoke or flame is emitted. While still hot
the open end of the tube is sealed shut by
heating with a blow-pipe flame. The sealed
tube is then allowed to cool down. On break-
ing open the tube with a file and allowing
the black powder to fall through a height
of six or seven feet it will be scen to burn.

The combustion here is due to the com-
bined effect of a fine powder of lead and

By Earle R. Caley, B.Sc.

carbon. In case lead tartrate cannot be
readily obtained a mixture of equal parts
of fincly powdered brown sugar and burnt
alum treated in the same manner will cx-
hibit results nearly as good.

Experiment 11

A picce of ordinary yellow phosphorus
when exposed to air ignites after a short
time. By dissolving a small picce of vellow
phosphorus in a small stoppered bottle full
of carbon disulphide, a liqud i> obtained that
will ignite when poured out on any surface.
A good way to show it is to make a flag
out of thin paper, attach to a stick and pour
the solution over it.  As it dries it will
burst into flame.  This is due to the finely
divided phosphorus which is leit by the rapid
cvaporation of the volatile solvent.

Experiment 111

The apparatus shown in Fig. 1 is used for
the preparation of metallic iron so finely
powdered  that it ignites when dropped
through the air. A picce of hard glass
tubing about eight or ten inches long is
drawn out at both ends in the manner shown.
Enough thoroughly powdered dry ferric ox-
alate is then placed in the tube to lie along
the bottom and fill the tube about one-third
full, A hydrogen generator, consisting of
the wsual wide-mouthed bottle filled with a
lelivery and thistle tube. is connected to one
end of the hard glass tube.  Gramulated zine
is then placed in the generator bottle and
dgiluted hydrochloric acid poured down the
thistle tube.

The generation of hiydrogen should then
he allowed to take place at a good rate for
a few minutes before the reduction oi the
iron salt is attempted. After this time the
glass tube is heated with a Bunsen burner

out cnds are scaled shut with a blow-pipe
flame. The tube may then be allowed to
cool down. 1f this tube be broken and the
powdered iron allowed to fall through the
air jt will become red-hot and burn, due to
rapid oxidation. The best results are ob-
tained on damp days, when the air has a high
degree of humidity.
Experiment 1V

Certain gases, on coming into contact with
air, ignite spontancously. The nwst com-
mon of these is hydrogen phosphide. The
niost easily carried out experinment to show
the combustion of hydrogen phosphide is

i
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FIG 2
A very simple way of producing small
amounts of the spontaneously combustive

phosphoretted hydrogen by simple ignition.

until all the salt is reduced. which can be
easily told by the uniform black appearance
of the residue in the tube. when the proper
point is reached. When this point has been
reached and while the hydrogen is still
slowly passing through the tube the drawn-

THERMOMETER=Il  coTTON WASTE

SOAKED IN OIL
ASBESTOS
METAL CAN

FIG 3

Thermometric test for the heating developed

in oily waste, 0ily rags and the like; the

source of many conflagrations.

performed by means of the simple apparatus
of Iig. 1. A test tube is nearly filled with
crystals of commercial sodium hydrophos-
phite and capped at the top with a single
hole rubber stopper carrying a short length
of glass tubing. On heating the test tube
hydrogen phosphide will be evolved from the
salt and on coming into contact with the air
will ignite with a brilliant flame.  Usually,
when the air is quiet, vortex smoke rings
of the combustion product, phosphorus
pentoxide. will be formed.
Experiment V

The simple apparatus of IFig. 111 may be
used to show the rise of temperature when
oily waste is placed in a confined space. It is
seldom that actnal combustion will result in
this cxperiment, but a verv considerable
temperature rise will invariably be recorded.
A small metal can, having a greater height
than width, is placed in a somewhat larger
can or wooden hox and the space between
them packed with dry waste or rags or,
better still, if obtainable, asbestos fibre.

The interior can is filled loosely with rags
or cotton waste that has been soaked in a
little boiled or raw linseed oil, the excess of
which has becn squeezed out. An ordinary
thermometer is placed, with its bulb down.
in the oil-soaked cloth. Readings taken from
time to time will clearly show the progres-
sive increase of temperature, due to the
retention of the heat caused by slow oxida-
tion.
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Laboratory Manipulation

Varlous laboratory appliances are shown here.

By T. O'Conor Sloane, Ph.D.

Above on the left is shown the capillary

stpnon which delivers water drop by drop, while on the right what is known as u separatory

funnel is shown, whicl can be adjusted to do the same thing.

Below these two ure shown water

supply systems which maintain an approximately constant level of water in a vessel from which

water can be taken or evaporated.

OMETIMES very slow, continuous
S pouring is required, and what is known
as the capillary siphon may be used,
although it is very seldom employed in ordi-
nary laboratory work. A piece of wire or
a glass tube or rod is Lent into the shape of
a siphon and it is wound with lampwick.
This is placed in the vessel whence the
fluid is to be drawn aiter it has been
thoroughly moistened with water.  The
outer end must, like a siphon, be lower than
the level of liquid in the vessel. Drop by
drop the solution will fall irom the lower
end, and in this way a slow, continuous de-
tivery of fluid will be kept up. There would
seem to be no difficulty if a bit of asbestos
cord and a glass rod bent to a siphon shape
in adapting this system even to strong acid.
One case of pouring in a laboratory is
where it is desired to g ve a constant supply
of wated to a water bath, or any vessel in
which evaporation is heing conducted. A
large bottle is fitted with a double perforated
cork which should be by all means of India
rubber. A glass tube, bent to form a siphon,
passes through one of tie holes in the cork,
reaching down close tc¢ the bottom of the
bottle, and the other e¢1d reaches to about
the same level. Through the other aperture
in the cork a straight tube is inserted and
this is thrust down until its bottom is on a
level with the desired level at which the
water is to be maintained in the other vessel.
The heights of everything are so ad-
justed that the mouth of the evaporating
dish or water bath or osther vessel will be
half an inch or so highe- than the bottom of
the straight tube. As the water boils away,
when its level sinks below that of the bot-
tom of the straight tube it will siphon water
out of the large bottle and bubbles of air
will pass in through th: straight tube, un-
less the water rises above its level. It will

be understood that to start it into operation
the siphon 1ube must first be completely filled
with fluid. This is principally applied to
water baths and the like, not often to evap-
oration of chemiculs.

A simpler method is to use a bottle with
a single aperture and cork, through which
the tube of about the diameter of a lead
pencil passes. The end of this is immersed
in the vessel in which evaporation is to
take place. As long as the level of the
water is above that of the bottom of the
tube, no water can escape, bu: ii the level
falls below the tube, atr will enter through
it into the interior of the bottle and a small
amount of water will escape. In this way
by intermitient action a great quantity of
water can be supplied as the other water
evaporates.

If a double bend is given to the tube,
constituting what the mechanics call an oft-
sct, the bottle can then be placed to one side
of the source of heat, so as not to be affected
thereby.

Sometimes a separatory funnel may be
used for slow delivery of water, This is
simply a glass funnel with an accurately
ground stopcock at its apex or neck. The
stopcock may be turned so that the water
will leave it practically drop by drop, but
it has the disadvantage that it is not auto-
matic in its regulation, and the rate of tlow
will vary, getting constantly less and less as
the level of water in it sinks.

The chemist uses funnels for filtration,
but seldom for pouring from one bottle into
another. Yet he will never let a drop run
down the outside of a flask or bhottle.

It sometimes seems as if the chemist’s
wash hottle were an index of his technique.
It would be easy to give pictures of how not
to make a wash bottle. 'What we show here
is how it is properly constructed.

The short tube through which the oper-
ator blows should have a smooth round bend
and need not go more than half an inch
through the cork. Sometimes boiling water
is to be used; if so it is impossible to employ
a wash bottle unless it is arranged as the il-
lustration shows, with a picce of rubber tub-
ir.g thrust on to the inlet tube.

If the water is boiling violently in the
wash bottle, steam will issue from the one
tube. To use it. it is then taken in the
one hand, with finger and thumb of the other
hand the little rubber tube is syueezed tight,
and arfter it has cooled a tew seconds it s
piaced to the mouth, and by blowing there
will be no danger of hurting the operator.

When blowing ceases, before taking the
mouth away, the tube should again be
pmched.  Without these precautions rather

nasty scalds will occur.

{1 the bottle is boiling vigorously, when
the rubber tube is squeezed between finger
and thumb, water may issue from the jet.
Tais should be kept in mind so that water
will not be squirted over the desk. The
fir~t outflow may be received directly in
the fuanel or in a beaker or even on the
floor, where a little moisture does no harm.

1f water is boiling in a wash bottle it
cannot be taken in the hand because the neck
w.il be so hot.  The hand may be pro-
teeted by iolding a towel very neatly anl
wrpping it around the neck.  This of course
is only a temporary arrangement. A pad ot
cotton may be made, placed tightly around
the neck and wrapped securely with string.
This forms an excellent protection.

Another way is to take two or three
large corks, cut and file out holes that will
fit the neck of the bottle, cut them through
in one place, boil them in water. and while
they are still hot they can he sprung upon
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4NINE OR

INSULATED WIRE

Wash hottles are shown here; the upper illus-
tration shows one incomplete and ready to have
Its zip drawn to a fine point, while helow it is
another fitted with India rubber connections,
which prevents the glass tube from break-
ing. and enables the tlp to be moved about
with the finger. Two methods of protecting
the hand from the heat of steam which may be
evolved by boiling are also shown.
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PLAN

An arrangement for enabling the tip of a
wash bottle to be turned up and to hold its
position there. The drawing explains it very
clearly and the plan gives the layout.

the neck of the bottle without breaking.
After they have cooled off they can be
secured by tightly tving with cord. Wire
teems more permanent but is not very good
as the current of hot air from the burner
may heat it so as to make it uncomfortable
for the operator.

If the wash bottle is light enough a towel
may be placed around the neck with both

Efficient Bunsen Burner

ends free and by holding the two ends as
if it were a sort of handle the bottle can
be manipulated very nicely.

Sometimes heavy gutta percha or rubber
insulated wire is wrapped around the bottle.
If this is done it is advisable to put several
layers of muslin or some {fabric under the
wire, as the insulation of the latter is not
a very good insulator.

The outlet tube of the wash bottle should
be in three pieces: a few inches of the lower
end should be separate and attached by a
rubber tube. The object of this is to intro-
duce flexibility so as not to break through
the bottom if the cork is pushed in too
quickly.  ‘The outlet jet should also be cut
off and attached by a short piece of rubber
tube. so that it can be hent about in different
directions with the finger.

Another ‘way of arranging th¢ outlet jet
uf the wash bottle i~ shown in the illustra-
tions which speaks for itself. A <hort tube
of large diameter has & perforated cork a

—
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How to hold test tubes and small flasks with
a towel or even with a folded winp of paper,
Such a wisp of paper jv an excellent tesxt fube
holder.,

By Hugo Allessandroni

WHILE carrving on for a school a
chemical experiment for which a hot
flame was required, I constructed an excel-

lent Bunsen burner remarkable for its sim-
plicity, efficiency and cheapiess.

A Bunsen burner constructed essentially of
glass tubes and corks, which as an extempo-
rized appllance has been found to give excel-
lent results.

Procure a glass tube; heat the center in
a flame gradually to avoid cracking the glass
and draw it to a thin shape so as to pro-
duce a fine hollow point. Scratch carefully
with a file and break it. Break away also
the point of the other tube.

Now burn or file a hole large enough in
a cock to fit the tube, and on the side cut
a notch extending to the hole. Bend the
glass tube with the point at right angles in
the flame and saw a slot in a wooden block
for the tube to fit in snugly, fastening it
with sealing wax.

Put the parts together as shown in the
diagram. Adjust the air mixture by shding
the upper tube up or down.

This burner will be  found invaiuable
around the home. laboratory and <hop for a
countless number of purposcs, (specially in
the field of radio.

HEATING oven - @ very useful article

in the chemical (xperimenter « labora-
tory, and the high cost of the ones manu-
factured by regulur chemical supply hauses
prohibits their purchace by the averurc ex-
perimenter,

Here s one which may
for less than one dolar
prove quite serviceable.

The requisites are an ordinury scap box
(wooden) about 18 inches in length by 13
inches in width. Of course. the size of the
box will depend upom the needs of its con-
structor.  However. the above dimensions
will be found to be large enough for most
uses. for heating flasks. heakers. ctc.

To make the wood box somewhat fire-
proof. it is given a few coats of good var-
nish, then when dry. two coats of red lead
mixed with water glass (sodium silicate).

The inside is covered with some heat in-
sulating cement. such as fire clay. plaster of
Paris. ctc.

Two porcelain heating coils are procured
(if possible from some old heater) and
secured in the bottom of the hox—or rather
to its sides—one coil in one end of the oven.
and the other coil in the opposite end. so
as to give an even distribution of heat
throughout.

Tt must be understood. however, that this
oven is not subjected to much heat. the tem-
perature not greatly exceeding 212° Fahr.

The heating coils must be connected in
series with the 110 volt A.C. or D.C. line.

A circuit breaker may also he connected
on the line so as to break when a short
circuit occurs, etc,

be constructed
and which will
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A <implitication of the former construction
but not so practical,

tach end through which the two tubes are
thrust.  The effect of this is that the ju
tube can be bent up or down as desired and
will hold its place.

The system of holding the wash bottle by
a towel just placed once around the neck or
1t might better be said three guarters around
the neck can be used for ‘test tubes with
folded paper and is an excellent way of hold-
ing them.

Laboratory Heating Oven

By Frank B. Moore

A tharmometer may be mounted through
the tp of the oven so as to indicate the
€xact temperature reached.

When all this bas been done. the door of
the oven is put on. It may be made of
galvanized sheet iron or wood “treated” the
came as the body of the oven.

Various other changes muy be made to
cuit the constructor's taste.

SOAP BOX
PAINTED WITH
/RED LEAD

WIRE GRID FOR

HEATING COILS CONNECTING
FIRE CLAY BASE

A chemist’s air bath or drying oven made of
u discarded soap box. Here electricity pro-
vides a great improvement on the old-time gas
heated oven.

To the practical chemist the air bath or
oven, as it is called. indifferently. constructed
as above, appecals strongly. The Editors
have had much experience with air baths in
the past and these were made entirely of
metal and were heated by a Bunsen burner.
But the one described has a great advantage
in that it is of wood, which is a non-conduct-
ing material, and there is no turning of gas
on or off, because it would be a simple mat-
ter to determine the amount of current re-
quired to produce different temperatures.
Drafts of air blowing against the wooden
box would have no effect and there would be
no troublesome regulation of a Bunsen
burner to be attended to with constant refer-
ence to a thermometer inserted through an
aperture in the top.
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Model High Frequency Furnace

By Raymond Francis Yates

ANY experimenters have heard and

read a great deal about Dr. North-

rup’'s high frequency f{urnace. but
few know that it is possible to utilize this
principle in the laboratory for the heating
of an appliance of laboratory type. During
a recent experiment the writer required an
clectrodeless furnace that would bring about
a fair degree of heatiig without danger of
oxidizing the materials under treatment.
Since the Northrup furnace can be closed
up and sealed air-tight, it naturally pre-
<ented itself as a logical heating appliance
10 use. Believing that other experimenters
might be faced with the same problem at
some time, the write- decided to present
this data in an article that would allow
anyone in possession of the few simple in-
struments needed to set up the furnace.

It will first be necessary to obtain an
alundum crucible of the dimensions shown
in the diagram if metal is to be heated. The
writer would not advise the use of a larger
crucible, since a great deal of time will be
required to bring about a fair degree of heat
using an ordinary radio transformer. This
crucible is set into a still Jarger one and the
intervening space is filled with plaster of
Paris. This double wall is used for pur-
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The diagram shows the eircuit of a small
experimental high frequency furnace which
can be constructed readily by any amateur
experimenter.

poses of thermal insula.ion. Otherwise, be-
vond a certain point the heat would be
dissipated almost as rapidly as it could be
produced. '

A cover should also be made for the inner
crucible and this should be provided with an
cxtension of plaster of Paris so that very
little heat will escape by this avenue. Due
10 the very coarse grain of the alundum it

M TuRNS {5
,IJ APART

The cross-sectional view of this experi-
mental high frequency furnace shows the cen-
tral crucible of alundum which contains the
material to be fused surrounded by plaster of
I’aris used as a heat insulator. A coil of wire
surrounding the furnace induces eddy currents
in the metallic content of the crucible and
these currents generate the required heat.

will be found possible to make the plaster
of Paris adhere perfectly if a iittle pressure
is used. It might also be advisable to heat
the finished crucible gently to drive off the
excess moisture from the plaster of Paris.
If this is done too quickly the plaster of
Paris may crack under the strain. Two high
a heat will destroy the adherence and con-
sistency of the plaster.

A fibre tube which will easily slip over the
entire furnace or crucible assembluge is
wound witlh No. 18 bare copper wire, the
turns being spaced about one-sixteenth inch
apart. If a lathe is at hand it would be
a good idea to groove the fibre with a large
lead-screw thread, to prevent the wire from
losing its position. Two brass terminals are
secured in the fibre tube, which hold the ends
of the high frequency coil and of the leads
from the two high tension condensers used.

The apparatus is now rcady for work.
The transformer shown is one of the high

voltage types used for spark transmission
in radio telegraphy. It may have a voltage
anywhere between 5,000 and 10,000 volts, and
it may range in power anywhere from 14
to 1 kilowatt. The greater the power the
more rapid will the heating be, and a 1 K.W.
transformer will heat almost twice as rapid-
ly as a ¥4 K.W. The spark gap used is
provided with a third terminal, which is
placed between the points of the regular
electrodes. This can be carried out by plac-
ing a small piece of bent brass in position
as shown. The condensers used are of the
glass plate variety and of the same capacity
that is emploved in radio for the various
transformer powers. Two of the same ca-
pacity will be nceded. It will be seen that
they are connected in series with the spark
gaps and the high frequency coil.

The reader must understand that this fur-
nace does not heat by the ordinary method.
TlLe high frequency coil does not become
red hot and communicates no heat to the
crucible as might be supposed. The high
frequency coil should remain quite cool—
cool enough to touch. \When a conducting
substance is placed inside the crucible (iron
filings are good to demonstrate the princi-

TO H.F. GENERATOR

IRON NAIL

This simple arrangement of a porcelain in-
sulator wound with a few turns of wire sur-
rounding an iron nail, illustrates the prineciple
of the high frequency furnace. Eddy currents
induced in the nail rapidly cause it to be
heated.

plet, high frequency currents are induced in
the metal, and the metal like an unlaminated
core of an A.C. coil becomes heated. Nor
should the experimenter expect the metal to
become red-hot immediately the trans{ormer
is switched on. Half to three-quarters of
an hour, and possibly an hour, must pass
before the charge in the crucible will be re-
(Continued on page 416)

Ohm's Law and Electrical Power Law

N page 693 of the October issue of
PracTicaL ELECTRICS there is given an
easy method of remembering Ohm's Law.

I am giving here a somewhat different
version or statement of how to remember
the law of power also.

Remember the (1) as “Erie.” The letter
above the line divided by any one below
the line gives the other the two below the
line multiplied together give the letter above.

The second is “Pie”” All that is nec-
essary is to remember that the first letter
always goes above the !ine; the method of
vsing No. 2 is the same as for No. L

By A. B. Lyons

E= VOLTAGE
I = CURRENT
R= RESISTANCE

P=POWER OR WATTS
£=VOLTAGE
| = CURRENT

The arrow indicates that one is to start
at the top letter and go around contra-
clockwise.

I hope this suggestion will prove of bene-
fit 1o some of the readers.

Otm’s law, I=E/R and the power equation
P=1 x E are readily remembered with the aid
of the diagram shown at the left, To aid in
recalling these diagrams, you need only think
of the word Erie for the first of these lIawe and
the word Ple for the second.
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How to Make a Ring Armature Dynamo

E have described the construction
of a very good dynamo of moderate
size. We now come to the dynamo
with ring armature.

The first requirement is a very compact
horseshoe magnet which any blacksmith
or machinist can make by following the
drawings. We also need 300 or 400 feect
of cotton covered magnet wire about 40

3
e Iz
15’ 3 FIG. 16

The field poles shown above produce a strong
and uniformn magnetic fleld with very little
Iosnes. The plece is made of soft iron and ean
be readily bent and filed up into shape by the
amateur experimenter,

mils in diameter, and also about 80 feet
of the same quality of wire of 25 mils
diameter, this, however, wmninsulated.  We
also nced some sheet brass. a good half
pound of thoroughly amnealed iron wire, 10
or 12 mils in diameter, some cigar box
wood, a picce of round rod, or douweling
a little over three-quarters inch in diame-
ter and various screws, as well as four
binding posts.

The main elements of the dyvnamo ar:
the following :

1, the Electromagnet; 2, the Armature;
3, the Comumutator; 4, the Brushes; 5,
the Baseboard; 6, the Drive Wheel.

1. The Elcctromagnet

. ‘A magnet is bent up out of a bar of
iron 144 inch wide and five-cighths inch

FIG. 20

The fleld coll is
wound on thls wood-
en spool, which is de-
signed to fit over the
rectangular pole
pleces.

It must have legs four inches long,
other a little over

thick.
separated from each
1% inches (IFig. 18). In cach one of the
legs, three-cighths inch from the end, a
groove (1) is filed out, which forms two
arcs of a circle of two inches diameter,
as indicated by the dotted lines. The mag-
net must be very nicely filed up in this
placc. To each end a brass angle (C,
C), the same width as the iron. is sol-
dered or screwed. This angle serves to
screw the magnet down to its hase. Before
this picce is soldered on, each leg has to

By Hans Konwiczka
receive a wooden bobbin (N). These bob-

bins are made out of cigar box wood as
shown in Iligs. 19 and 20. The wood is
to be as thin as possible, ahout three-
thirty-seconds inch thick, and glued up into
shape as shown. Fig. 1Ya gives a side
view of the bobbin. Fig. 20 shows how
the picces are to be glued together. Ifig.
19b shows how the flanges are glued to
the body. When both are ready, they are
wound full with S. C. C. magnet wire 40
mils thick, exactly as we did for the round
bobbins in the other machine. The same
length of wire must be used on cach bob-
bin, and care must be taken that the wind-
ings are in the opposite direction, one from
the other. Some eight inches of the ends
are leit free for further connections. We
now have to wind the armature.

2. The Ring Armature

We have already described the winding
of a small ring armature so that we only'
need say a few words about it.  Two coned
mandrels (a, b) with flanges (¢, d) upon
the ends are required. The smaller diam-
cter of the core is thirteen-sixteenths incl
and the larger diameter fifteen-sixteenths
inch.  The flanges are made of the cigar
box wood two inches in diameter. Threc
notches (Fig. 22) (¢) are cut out. The
two halves are screwed together or other-
wise secured and are wound {ull of the
same iron wire thoroughly anncaled. The
wire must make a ring seven-sixteenths
inch thick as shown. As we wind, it re-

WANTED

CLECTRICAL articles on automo-

mobiles, also clectrical short-cuts.

kinks and handy turns for the car and
the man who goes camping.

There are thousands of little idecas
of use to the automobilist, tourist and
the camper, and it is such ideas that
the Editor of MoTtor CAMPFR AND
ToURIST requires, which are paid for
at the regular space rates.

In order to acquaint vourself with
what is wanted secure a copy of the
magazine from your news dealer. If
he cannot supply you write for free
sample copy to

Motor Camper & Tourist

53 Park Place,
New York City

ceives coating aiter coating of shellac in
saturated alcoholic solution. The wires of
the core are fastened together by three bind-
ing wires passing through the groove, which
cnables us to apply it readily. On secpar-
ating the two halves of the mandril we have
our iron ring ready for winding.

The core is now wound as shown in Fig.
23 with our magnet wire, cach winding
about one-half inch wide, and all thorough-
ly impregnated with shellac, and as we put
on the windings we can remove the bind-
ing wires one by one as they are reached.
Three layers of wire 24 mils in diameter
o into each of the six coils, which must
be very accurately placed. Each of the divi-
sions will take 13 feet of wire. To facili-
tate the winding the 13 feet of the magnet
wire are wound on a stick as there is no
easy way of winding a ring armature.

The first coil which we wind will give
us the exact length of wire for the others.
Temporary binding wires are used to keep
the coils compact and prevent them from
spreading.  The grouped ends of the coils
are twisted together so as to bring them
all into series, the first end of one being

c
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An ingenlous method of making an iron ring
for the amateur is shown in Figs, 21 and 22,
A coil is wound with annealed iron wire around
u spool formed of two coned mandrels. After
the iron ring so formed is fastened by three
binding wires, the mandrels are removed and
the ring is ready to be wound as shown in
Fig. 3.

connected to the last end of the other, giv-
mg a closed circuit all the way around.

3. The Commutator

This consists of a perfcetly round picce

All the winding must be in a uniform
dircction.  This completes the armature.
And next comes the commutator, which is
of wood 214 inches long, and of such thick-
ness that the armature will fit tightly on
it. Tt can be cut irom a picce of dowel-
ing of the right diameter  The hole for
the shaft must be exactly in the middle, as
otherwise the armature may rub against
the magnet, which is absolutely not per-
missible.  I7ig. 24 shows the commutator.
Six little strips of thin copper or brass
plate, copper being the better, numbered

from 1 to 6 in the drawing, each one inch
long and about one-quarter inch wide, are
even spacing.

screwed down with The

Six strips mounted on a wooden cylinder as
N!IO\\'II above comprise the commutator of this
simple dynumo,

length of the shaft on which it is carried
is four inches, and onc-quarter inch on the
right- and left-hand ends is turned down
to constitute the bearings. The shaft (X),
which may be made of brass or iron wire in
the neighborhood of one-cighth inch diam-
eter is driven through the commutator.

On the other half of the commutator
where there are no brass strips the arma-
ture is driven so as to hring the ends of
its windings to correspond with the six little
plates, The ends of the wire are scraped
frec of insulation and the beginning of
one winding and end of the other are
attached to the same plate. Do not at-
tach both ends of the same section of
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winding to one plate. The bearings for
the armature and commutator (ZZ) are
made of heavy brass plate onc - sixteenth
to threc-thirty-seconds inch thick.  The

height of the bearing for the shaft must
inch

be a little over one from the base

el DT e e S
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FIG. ¢S5

The jllustration above is a side view of the
assembled ring armature dynamo. The com-
mutator and one of the b-ushes are seen at the
left.

and the bent piece at the bottom is five-
eighths inch long; the width of the picces
is about one-half inch.
4. The Brushes
These are simply strips of thin brass
or. still bhetter. sheet copper  three-eighths

1.

T large and small
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inch wide, the ends of which are cut into a
comb with a scissors. One of the brushes
(d) (Fig. 20) is about 4. inches long
and is bent as shown in Fig. 27. The
upper horizontal part is two inches long;

Brackets for Receivers

HE average amateur would not think

of throwing his varable condensers or
rheostats down upon the table—or any old
place—when he knocks off listening in for
the day, but that is precisely what he does
with his head phones. And, with the excep-
tion of his vacuum tube:, receivers arc the
most delicately construc.ed instriments he
has in his set.

To say nothing of th: damage accruing
to the caps and shells, the greater part of
the residual magnetism :s driven from the
permanent magnets by such rough handling.
Ncedless to say, this lcss greatly reduces
the efficiency of the phoaes.

After breaking several phone caps through
careless handling, I conceived the idea of a
bracket, as shown in the illustration. At
the i:me. the bracket wis being used for
its original purposc—supporting a lamp and
shade over my receiving set (13). 1 soon
had it, minus shade ard socket, rewired
with the phone cords. .\ hole was drilled
and tapped in the center of the head band
to take the end of the bracket arm (A).

This type of bracket is very flexible and
allows the headset to be easily adjusted to
anyone operating the set. It also has a
tendency to support the phones when on
the head. which is not at all disagreeable

the vertical part is 114 iaches long; the
bent part for the screws is 34 inch long.
The second brush is 3!4 inches long and
bent as shown in Fig. 28. The portion
that is bent for constituting the foot cor-
responds to that of the other brush.
S. The Bascboard

The baseboard is 5 inches long, 5%
inches wide and about 34 irch thick all
of mahogany or walnut, if it can be used,
which will give the apparatus an elegant
appearance. The constituent parts are now
mounted on this base as shown in Figs.
25, 29 and 30, and the magnet (AA) is
screned down to the baschoard by the
angles (ec). We can put the bearing stand-
ards (7) for the armature. This must fit
accurately in the field of the magnet without
touching it.  Now the hrushes are screwed
down as shown, so that one is in contact
with the top and the other wita the bottom
of the commutator, the comb-shaped por-
tions restmg thercon; (f) and (i) repre-
sent the terminal binding posts. .\ driving
pulley, TFig, 30 (E) is carried by the shait

A detailed view of the nrush €, shown in
Yig. 29. Note that the end of brush which
bears on the commutator is cuwt into small
comb-like ~tripn.

for the driving belt.  The iollowing are
the connections ;
To the brush (C) the nearest c¢ud of

the mgndt winding is connected, the sec-
ond end goes to the binding post (d):
this is for carrying the current to the
desired appliance.  The other lead from
the appliance just mentioned comes back
to the binding post (d') connected to the
brush (B, tut if we want to mahke an elcc-
tric motor out of our machine a ditferent
connection 18 requisite.  FFor a inotor we
must connect the beginning of the magnet
winding as well as the brush nearest thereto
10 the source of the current; then the other
end of the winding is connected with the
second brush, and this again with the other
lead from the circuit.

6. The Drive
This corresponds exactly to what we have
shown for the preceding article, Figs. 16

By Philippe A. Judd
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and 17. Naturally, a sewing machine with
its flywheel is of considerable advantage
as it will give a high speed of rotation
with little exertion. The machine should

This front view of the generator shows the
ext~eme simplicity of its construction. Al
paris are readily aceessible for repairs. The
brashes, 13 and C, are merely copper strips ex-
tending from the terminals to the commutator.

give 6 volts potential difference. It will

light several small lamps.

FIG 30

This top view of the generator shows the

connections for the series type of dynamo.
The “load.” from the appliance which isx to
be supplied with current is connected to the
te!'minuls d and dI, The generator ¢an be sup-
plied with enrrent and runs as a motor,

to the wearer. The phone cords are out
of the way at the back of the head.

Whan removing the phones it is only
necessary to swing the bracket arm up and
back vard, as shown by the dotted lines, in
which position it will remain until again
needed. Thus the headset is always ready
for use, is out of the way, and is in a
posit on to wvoid damage.

To prevent excessive jarring of the head-set,
whick results from careless handling, the ex-
perimenter ¢an convert the adjustable arms of
a “wiall” lamp into a head-set support of the
form illustrated above.

It must not be assumed that this bracket
is ex+lusively for radio operators, It will be
found a most convenient accessory to the
house-telephone, lcaving the hands free to
write down messages or telegrams, which
operation involves confusion if one hand has
to ho.d the receiver to the ear of the listener.
In every family complaints are heard of the
discomforts of head-sets. They are heavy,
the hair is disarranged by their use, unless it
is hokhed. The bracket shown here obviates
these troubles for radio or telephone.
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Light by Electrolysis

By WILLLAM GRUNSTEIN, E. E.

LECTRICITY has been

utilized in a number of

ways for the production

of light, but all of these
methods entail large energy losses
through heat radiation so that
even in the most efficient electric
lamp, only a small percentage of
the energy dissipated is converted
into light. This is not surprising
when we recall that in most
methods of electric lighting, light
emission is achieved through in-
candescence, necessitating a very
high temperature of the lighg
source. This high temperature is
attained by the conversion of a
large part of the electrical energy
into heat.

The great loss entailed by the
present means of electrical illumi-
nation has directed the attention
of experimenters to the develop-
ment of so-called cold light, that is, .
light whose source is at a very low tempera-
ture. All apparatus devised for this purpose
has, however, proved unsatisfactory, either
because the light-source was inadequate or
could be constructed only at a prohibitive
cost. One recent method, developed at the
laboratories of the Westinghouse Electric
Co., by John Coulsen, deserves special atten-
tion because of the novel features involved
and because it shows promise of successful
industrial application. Its novelty, however,
rests on application merely for this light-
source is essentially the familiar electrolytic
rectifying cell.

In this epoch of radio most people are
familiar with the electrolytic rectifier. No
detailed description is required to recall
this apparatus to our readers. It is exceed-
ingly simple in construction, comprising a cell
containing an electrolyte in which an alumi-
num and a carbon electrode are immersed.
[f these electrodes are connected to a direct
current supply making the aluminum the
anode or positive electrode, the current
through the cell gradually reduces until it
reaches a constant and almost inappreciable
value. The aluminum electrode will be
noticeably coated with a dull gray film. If
the polarity of the electrodes is now reversed,
the current will suddenly increase to its pre-
vious maximum value. This peculiar char-
acteristic, of which the film is the visible
manifestation, renders this cell unilaterally
conductive.

Why this cell rectifies is not definitely
known. According to one theory of its op-
eration, when the aluminum electrode is
made positive a thin layer of gas is formed
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ter will glow with a dull light,
two aluminum electrodes supplled with alternating current.

With the proper volitage applied to the terminals of an electrolytic
cell, the positlve electrode of which Is aluminum, the surface of the lat-
A similar effect can be produced with

around the electrode. This layer has a very
high resistance and the current is thereby
reduced. \When, however. the aluminum is
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A very simple form of the ““electrolytic Ian:p*
can be made of a test tube using a carbon rod
and an alloy of aluminum as electrodes. A more
efficient form conslsting of a sealed glass tube
enclosing a cylindrical aluminum electrode and
an axially located carbon electrode is shown at
right: The tube Is filled with electrolyte before
sealing,

negative the gas layer is sud-
denly removed, and the cell be-
comes conductive,

If with the aluminum electrode
connected to the positive terminal
ot a direct current, supply the
voltage applied to the cell is
raised, the aluminum plate will
begin to sparkle when the poten-
tial reaches a certain value. If
it is raised beyond this, the film
will completely break down and
electrolysis takes place. This
sparkling is very bright and takes
place over the entire surface of
the electrode. It consists of small
spots of light appearing and dis-
appearing almost immediately.
The light so produced, however,
is very feeble and unsteady. Pre-
ceding this sparkling stage a
hardly perceptible glow appears
on the aluminum electrode. This
. glow can be much improved by
the use of an alloy of aluminum, manganese
and copper as anode. The electrolyte may
be citric acid, or ammonium citrate, car-
bonate, borate or bitartrate or any other
compound commonly used in rectifying cells.
In operation, the film is first formed on the
aluminum alloy electrode. To assure a uni-
form deposit of this film, it is advisable to
regulate the temperature and current during
this film forming period.

After the film is formed the electrode is
connected to the positive terminal of a bat-
tery of from 100 to 400 volts, the other ter-
minal being connected to a carbon or lead
electrode.  When such high potential is ap-
plied to the electrolytic cell the gas layer
around the anode becomes ionized and a
glow, giving a considerable quantity of light
appears on the anode. In applying the volt-
age, the circuit is closed with a low poten-
tial across the cell and this potential is in-
creased gradually until the glow voltage
is rcached. If the current density is in-
creased bevond this point the sparkling ef-
fect referred to above will result.

The light from a single cell can be in-
creased by the use of alternating current and
two aluminum-alloy electrodes, upon which
the films have been formed as described
above. The two clectrodes will now glow
alternately, making the cell operate on both
alternations of the current and without in-
creasing the current consumption, twice the
illumination can be obtained by the A. C. as
by the D. C. cell.

An effective glow lamp of this type can
be constructed by using a large test tube

(Continued on page 418)

Coat Button Insulators

Cont buttons used as insulators for connect-
ing two or more ends of wires, suggesting other
electrical uses,

HE use of collar buttons and snap

fasteners for switches is well known,
as well as safety pins for sockets and pota-
toes for transformers! It would be a shame
if somebody didn’t invent a use for overcoat
buttons, the bone or ivory variety. So [
have put this idea to work.

Buttons for insulators (so easy every-
body will say, “Why didn't I think of that
before?"), and it works swell. Hoover has
uothing on this. They can be used on parlor
aerials (not now!) and any other place
where not too largé an insulator of this
kind is objectionable. Buttons can be put
together and fastened with sealing wax and
then can be used when wires come through
wood.

Contributed by PerctvaL Moeris,

Various uses of the coat button, this time sev-
eral are bunched together so as to make ade-
quate insulators and inlets for wires.
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Making a Mercury Vapor Ultra-Diolet Lamp
By Raymond B. Wailes
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A very simple but powerful ultra-violet lamp such as that ~hown at the extreme left can be constructed with a capliary quartz tube filled with

mercury, A Bunsen flame applled to the tube evaporates the mercury and causes a break In the electrical circult.

An arc is started which has the

characteristic mercury vapor color, and emits ultra-violet light, which will cause phosphorescense in such common substances as the white of boiled

eggs and lvory soap.

HE press has frequently told us of the
wonders of quartz glass which 1is
transparent to thz short and invisible
ultra-violet rays whicl are in the sunlight.
Then, too, some of the characteristics of
ultra-violet light or rays have been ex-
pounded. For instance, it is these rays which
cause the bloom or flucrescence of some ma-
chine oils, cause sunburn, stimulate plant
growth, etc. Many otier interesting cffects
of ultra-violet light lave been known but
- which can only be perceived by the aid of a
suitable ultra-violet larap itself.

The little mercury vipor ultra-violet lamp
described here is very easily made from an
eight inch length of fused silica tubing, or
fused quartz tubing, as it is sometimes called.
The tubing used had an internal diaméter
of 1 millimeter, or abo it one-twenty-fifth of
an inch, The lower end has affixed to it a
short length of rubber tubing which carries
the lower electrode which should be of iron
wire. A drop or two of sealing wax will
keep the wire in place.

The tube is filled with mercury. This can
be accomplished by pouring in some of the
metal until the tube overflows, The air
space below the mer-ury should now be
heated with a Bunsen burner. The air will
expand and bubble pa:st the mercury which
will fall back into place when the tlame is
removed. This operation should be repeated
until the tube is entirely filled with mercury,
and all air bubbles expelled. It is necessary
at the last filling of mercury to actually
boil the liquid metal in the tube. the resulting
boiling being sufficient to vaporize some of
the metal which will curry off tae remaining
trapped air bubbles.

A short length of zlass tubing, hali an
inch in diameter can be mounted at the upper
end of the silica tube by means of a cork or
a red rubber stopper, this type withstanding
higher temperatures than black rubber. Rad-
jating fins of copper can be affixed here. if
desired, likewise a copjer conical hood might
be added, placing it in .n inverted position at
the mouth of the tube., Any mercury va-
pors, which are poisnnous, which might tend
to escape into the atnosphere, will amal
gamate with the copper hood.  This vapori-
zation of the mercury should not be scoffen
at. for recent observations have proved that
mercury vaporizes at room temperature!

An iron wire electrcde should be used as
the top electrode, passing just below the end
of the cork or stopper which hnlds the half
inch diameter tube. It projects into the

A piece of glass cuts off the ultra-violet rays as shown on the right,

mercury of the quartz tube. Copper wire
can be used but it will soon amalgamate with
the mercury, the amalgamation penetrating
to the very center of the wire and contamin-
ating the mercury. Iron is preferable.

The finished lamp should be connected in
series with several incandescent lamps which
are in parallel with each other, say, two
sixty watt lamps. The arc is now started by
holding a small flame about one inch from
the top end of the tube. The mercury will
become heated, will boil, and the resulting
mercury vapor will conduct the current, a
brilliant arc ensuing. Direct current should
be used ; the arc cannot be kept glowing with
alternating current. The 110 volt system is
very satisfactory. The brilliancy of the arc

IRON 'WIRE ELECTRODE Hov. 0.
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The figure shows the extreme simplicity of
the mercury vapor ultra-violet lamp. A\ copper
hood placed over the upper end of the tube
prevents, by amalgamation, the escape of noxa-
ious mercury vapor,

can be increased by placing more incande:-
cent lamps in parallel.  As each additional
lamp is screwed into its socket, an increase
in brilliance can be noted.

The knack of starting the lamp by means
of the gas flame will soon be acquired. The
arc should not be “struck” near the center
of the tube. for the pressure of the mercury
column above it will exert an extinguishing
effect upon it, and suppress the vapor form-
ation. With a one-sixteenth inch inside
diameter quartz tube the arc should be struck
at about one and one-half inches below the
upper end of the tube.

It is useless to try to use a glass tube
for the lamp. A silica tube a foot long and
1 millimeter internal diameter costs slightly
less than two dollars, Owing to its re-
markably low thermal expansion coefficient,
it will not break when the hot bhlue Bunsen
burner flame is spotted upon it for the pur-
pose of starting the arc. Then, too, if a
glass tube were used and the lamp operated.
it would be very deficient in the ultra-violet
rays, which are not transmitted by glass.

One lamp of the writer's consumed about
half an ampere with a 50 watt lamp in series
with it, the voltage across the arc lamp beinyg
forty volts,

Many substances fluoresce, or glow, when
the rays from the lamp are allowed to fall
upon them. The following substances exhibit
this property of fluorescence when isolated,
or exposed, to ultra-violet radiations: Aescu-
lin; amidophthalic acid; luminous sulphides
of barium, strontium calcium and zinc;
eosin; fluorescein; gelsemin; magdala red
dye; barium platino cyanide; quinine salts:
paviine; rescorcin blue; rhodamin B (dye) ;
chlorophyll; uranium or canary yellow
gliss; some oils as lubricating oils; vaseline;
willemite; fluorspar; turmeric; uranium
salts ; kunzite (a variety of spodumene min-
eral). Mr. L. J. Buttolph of the Cooper-
Hewitt Electric Company, who has done
much research on ultra-violet lamp manu-
facture, has found that the following sub-
stances are also fluorescent, or shine, when
exposed to the ultra-violet rays: Ivory soap:
white of boiled egg: pearl buttons; finger
nails: real teeth: pearls: some diamonds;
freckles : white paper.

Tig. 4 shows how the rays are cut off by
gliss. A quinine tablet is crushed in water
arxl a drop of sulphuric acid (dilute) added
to render it soluble. The resulting solution is
pliced in an open vessel such as a watch
gliss, When held near the arc of the lamp
which is in operation, an intense bluish fluor-
escence or glow will be given oft. This,
hcwever, instantly ccases when a sheet of
glass such as another watch glass is held
between the quinine solution and the arc.
Here, the ultra-violet rays coming from the
mercury arc pass through the quartz tube of
the lamp but are cut off by the glass.

Many experiments are possible with the
nse of the mercury vapor ultra-violet lamp
described. Such effects as ionization of
glass, chemical decomposition, bleaching of
colors. etc.. can be performed with it.
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BELL IN
BED ROOM

—SPRING CUT
HERE

An alarm clock located in a warm roon was
connected to a Dbell in an upstairs bedroom
thraugh a storage battery and through the
epring contacts illuxtrated above, When the
alarm started the winding key completed the
bell ¢ircuit, thus ringing the bedroom bell.

Electric Alarm
By Glen McWilliams

o HEN the cold air in an unheated
V‘/ upstairs hedroom seemied to interiere
with the alarm clock twice one week,
causing a mechanic to lose several hours’
work, it was decided to place the clock in
a warm room and run wires to an clectric
bell in the bedroom,

As none of the known methods of con-
necting an alarm clock and clectric bell
were satisfactory, the attachment shown was
made in a few minutes from a piece of
spring brass and a scrap of hard rubber,
fastened to the clock with two screws, and
connected in the circuit as shown,

As the device closes the bell circuit pe-
riodically as the winding key revolves, the
methad has never vet failed to arouse the
sleeper,

We received a very neat model of this ap-
paratus from which our photo was made by
our artist. A\ well made apparatus is the best
exponent of the quality of the instrument.

Electro-Magmetic Hammer and

nails, brads or tacks, that it is ex-
ceedingly hard and tiresome to first
them into the material and then to
apply the hammer. One also finds while
nsing small screws or while trying to start
lurger ones in awkward places that it i
very trying to have them slip from lis
grasp and either fall upon the floor and
ret lost or ¢lse drop into some inconvenient
place,

ONIZ often finds in hammering small

press

Much trouble can be saved in hammering
smali nails or tacks, by converting the ordi-
nary b er into the electro-magnetic type
shown above, A switch mounted on the handle
enables the operator te attract or drop the
nails conveniently,

To correct these difficulties I have con-
structed an electromagnetic hammer and a
screwdriver of the same sort. They are
superior to the permanent magnetic tools
of this type because in a permanent mag-
netic hammer if you should happen to get
too many tacks or other small nails on it
they have to be removed one by one, which
is not in the least desirable. The same
applies to a permanent magnetic screw-
driver. When a certain screw has to be
dropped into some specific place the mag-
netism cannot be shut off, whereas in the
electromagnetic instruments 'the magnetism
can be applied or withdrawn at will simply

By Walter C. Healy

by the pressure &{ the user’s thumb. Othe:
good qualities of these handy tools are
numerous, but 1 will not take the time nor
space to tabulate them, but get to the con-
struction of the tools themselves.  Anyone
with even a slight knowledge of electricity
will be able to produce a very  cfficient
fimished article with the commonest tools at
a nominal sum.  The following materiale
will be needed for the hummer:

Any ordinary hanmier that has a wooden
handle (a rivet hammer is best) ; a piece
of springy metal (a corset rib serves the
purpose well) 14 inch wide sand about 13
feet of anmmeiator wire; 12 inches of
insulating adhesive tape; 3 very small brass
or copper screws, and 10 feet of thin dou-
ble-stranded lamp cord.

Drill a Lj-inch hole 4 inches long through
the handle of the hammer, as shown i Fig
1, also making a Y4-inch outlet for the
lamp cord at (O). Place the piece of
springy metal in a vise and file into shape
as shown in Fig. 2, so as to make a com-
fortable thumb-switch.  Drill two holes the
size of your screws in the hase.

Place sirips of tape the length oi the
hammer-head with their sticky side up, on
the top and sides of the head, Fig. 3.

Wind annunciator wire over taped ham-
mer-head, leaving about one-quarter of the
head protruding on either side. Draw and
stick the ends of the tape together to hold
the wire firmly in place, Iig. 3.

Serew thumb-switeh on handle of hammer
in a plice convenient for your thumb to
reach, also place contact screw directly be-
neath the thumb-switch. Hook up as shown
in Fig. 4.

Attach to one or two dry cells and the
hammer is ready for use. I would advise
taping the handle from the top at least as
far as the thumb-screw in order to conceal
the lead wires and at the same time hold
them in position.

The materials necessary for the screw-
driver are the same as those for the ham-
mer, with the cxception that a common
wooden-handled screwdriver is used in place
of the hammer listed.

T'o make the magnetic screwdriver:

Drill a %4-inch hole through about two-
thirds of the handle, making a 4-inch out-
let at (O), Fig. 1.

TFile the springy metal to shape shown
in Fig. 2, then bend it as shown in Fig. 3
and slot it, Fig. 2. The slots can bhest he
made by first drilling two small holes the
size of vour screws and then using a
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When an ingenious Tuechanic found that the
operation of his alarm clock was retarded by
the excessively low temperatures of his bed-
room he devised the “remote control electric
alarm” illustrated above, The diagram of
connections [s shown at left,

Screwdriver

hack-saw or a file to lengthen them. (B
using several hack-saw blades on one frame
a very accurate slot can be made.)
Tape and wind the same as for the ham-
mer, fastening the whole coil to the handle
by means of either another piece of tape
or by jamming the free ends of the tape
already unsed inside the ferrule of the screw-
driver, I'ig. 4. A combination oi both these
methads will prove very satisfactory.
Screw thumb-switch in a convenient place
for use and screw contact puint, i.e.,, one

A small coil mounted
shown above will greatly facilitate the work

on a serewdriver as

by holding the screws to the screwdriver
until the former is in place and well centered
in the aperture,

of your brass or copper screws, so that it
will touch the thumb-switch when the switch
is moved forward, Fig.

Hook up in the same manner as you did
the hammer, Fig. 4.

Tape the handle, from the coil, at least
as far as the thumb-switch.

To use the screwdriver simply attach it
to one or two dry cells. The current can
be turned on and left on by pushing the
thumb-switch forward and turned off by
reversing the motion.

This switch can also be used on the
hammer if wanted, although I do not think
you will find it preferable to the other.
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How to Make a High

By PAUL F.
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Doltage Condenser

CHENEY

Though experimenters have frequent need of a high tension condenscr few suceeed in constructing one that will satisfactorily sastain high

potentinls,

The conder ser shown at the right is o earefully designed und readily constraeted appars Qts,

Photographic plates with the emunlsion

removed are used together with heavy tin foil which is first carefully smoothened or squeegecd as shown at left,

NPERIMENTERS who are wont t)

delve in realms of high {requency

and high potertial electricity, often

experience trothle in securing a con-
denser of suitable caacity that s neither
too expensive nor too hable to be broken
down.  Mica condensers are undoubtedly the
best, but their price is usually above the
average home workers pockethook.  Glass
plate condensers come next but unless they
are carctully made, anl correct'y connected,
they are most apt to puncture under the
great strain. The aut wor knows from past
experience, for before the condenser which
is to be described wis constructed, cight
glass plate units had been smuashed in rapid-
fire succession,

In choosing glass for the plates of a con-
denser ot this type it is necessary to select
that which is free from lead and as nearly
frec irom air bubbles and flaws as possible.
The author chouse photographic plates be-
canse of their mniform quabity and thick-
ness. By using diplomacy you can get the
old plates from your local photographer for
almost nothing.  The e ght by ten mch size
is the best for all-around requirements, but
the five by seven inch plates will do very
well for small condensers.  These latter may
be had for as little as a cent apiece.

As the emulsion on these plates is con-
ductive, it must be remcved.  This can most
casily be done by allowing them to soak over
night in a strong solution of lyve, In the
morning they may be rinsed and dried and
the work of coating them commenced.

Heavy tinfoil is the cheapest material for
coating the plates, and fairly satisfactory,
but copper foil in any but the smallest con-
densers is well worth the difference in price.
Two picces of foil, each six by eight inches,
on the opposite sides of 1 eight by ten pho-
tographic plate, give an zpproximate capacity
of .001 microfarad. Foil on the two sides
of a five by seven plate gives a capacity
slightly less than one-hali of this figure.
Knowing the capacity of a single plate. units
can be built up to any size desired.

The first thing to do i1 preparing the foil
is to squeegee it in contact with a glass plate
by the use of an ordinary photo-print roller.
Get out all the little wrinkles as far as
possible, working from center outward, for
the little air spaces between the foil and
the glass of the condenser plate are often the

.and disrupt in short order.

scene o minute discharges that are a {re-
quent cause of breakdown. Next cent ot
as many pieces of foil as will he necessiry
tor the entire condenser.

A good insulating varnish that has been
well thinned out is excellent for fastenins
the fuil to the plates. Spread it on with
a brush, not too thick, remembering  that

Thix high tension condenser consists of eight
units connected as shown above, Each unit i«
made up of five plates and has n capneity of
A5 mifd, T his arrungement facilitntes “tron-
ble hunting’” and replacement.

the adhesive is just a means 1w, an end, and
that the greatest desirability is to get the
foil as close to the glass as is physically
possible.  Squeegee the foil well and be sure
to get it in the center. On the large plates
never leave less than an inch space on each
side, for otherwise they will brush heavily
Try to get the
metal plates exactly opposite cach other.

If the condenser is to be of large capacity
it is best to group the plates in anits of. say,
five or ten plates cacl.  Ths facilitates
handling and replacement it a plate becones
broken.  The author will outline a method
of procedire in this line which has proved
very satisfactory.

Cut a number of copper foil strips, each
an inch wide and four inches Iong. to cor-
respond with the number of foil-plates. Lay
one of these on the plain glass plate, about
an inch from the left upper edee and pro-
jecting an inch over the top, and upon this
lav one of the coated plates. If the voltage.
which is to he used with the condenser, is in
excess of five thousand, it is a good plan
to smear the space between the edge of the
foil and the edge of the glass with vaseline.
If this is done to each side of every plate.
it will help greatly to prevent brush dis-
charge.

Upon the upper side of the first coated
plite, to the right, lay anither one of the
copper foil terminal strips, corresponding
to the first one, but on the opposite side.
Nuxt. directly above this, lay the second
coated plate. Upon this lay the third copper
foll strip, to the left and in alignment with
the first.  Any number of plates may be
added to this, in the same manner, to secure
the desired capacity. IMive cight by ten plates
so arringed give a capacity of 005 mid.,
which is a desirable grouping for a unit. A
Luer of fricion tape will bind the plate.
on the unit tightly together and will help
Kkeep the vaseline from oozing out.

When over eight thousand volts are to
be used, it is necessary that you connect two
harks of condensers in series.  However.
wiln we connect two ¢ondensers in series,
we cut the capacity in hali which means that
the capacity of each bank must be just twice
as great as the capacity desired.

The photograph shows a condenser oi .01
mi.l. capacity, having two banks of four
005 mid. units cach, connected in series.
Th s condenser has proved its worth after
hotrs of eontinuous running, connected to a
high frequency resonator in conjunction with
a cne-kilowatt, fifteen thousand-volt trans-
former.

11 the constructor of this condenser is not
familiar with photographic plates, he will
probably find that they are much thinner than
lie anticipates, and also that in consequence
of *his thinn they are very easily broken
in manipulating.  Therefore, in squéegeeing,
it is important that they should be properly
supported; if placed upon an irregular
wocden top table they will inevitably break.
It i5 well to have a sort of pad underneath
it, which again must not be too soft: a
folded newspaper will be found quite ade-
quate for the purpose, or a heavy cloth such
as a bath towel folded a number of times.

Aa old recipe for ironing a pocket hand-
kerchief so as to avoid wrinkles was to
begin in the middle to apply the iron. In
this way by working around in a rough spiral
or in a series of radiating strokes all wrinkles
were supposed to be pressed out to the edge
and to disappear into space, so that the
handkerchief came out perfectly flat. By
using the fingertips, starting at the center,
the zin foil can be put on ‘v the same wav,
by pressing it down with spiral strokes,
working the wrinkles out to the edge.
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Unusual Clock Dials

N Fig. 1 you will find an old friend in

new raiment. The alarm clock (G) has
been made innocuous by the removal of its
bell and hammer, and is seen hiding its loss
within the dark interior of the lamp base
(F). Its hands have also bcen removed
and the center pinion lengthened. The hands
have been replaced by the wooden crossbars
(D) and (E), which support the two light
cylindrical shields (A) and (B). These
each have a small hole, so located as to
allow a beam of light from the bulb to be
thrown upon the parchment lamp shade (C)
which has the hours and minutes painted
upon its onter circumference. The spots of
Mght thus made indicate the time. The wind-
ing and setting keys protrude through the
hattom of the base.

g1~

ol
o |®

This neat timepiece 1s constructed of an old
table lamp in the base of which an alarm
clock has been placed. The shafts of the
clock carry opague cylinders In each of which
a small hole has been cut. The light pro-
jected through this aperture falls on the
translucept cylindriceal lamp shade,

The second illustration shows another clec-
trified clock. In this case the hands have
decamped in favor of the opaque disks (A)
and (B). The dial has also been altered
and now occupies a position immediately
behind the glass. Both the disks and the
dial are perforated, as shown in the dia-
gram, so that the light from the miniature
lamps (C) may shine through to tell the
hour. The clock is wound in the usual
manner,

The third figure illustrates a timepiece
that writes finis at the death of each hour
by becoming lit up, and then retires into
its pristine darkness until another hour has
come to an end. Here the hands serve as
«witch levers which close and then open
the lamp cireuit at the hour, as they crawl
slowly around their endless path. Twelve
small’ lamps occupy the space behind the

Fg.2 ~

By means of tnwo rotating opaque dises, each
provided with a small aperture through which
a beam of light falls on a translucent dial, the
usual clock hands are ellminated, the tlme
belng indlcated by the posltion of the two
spots of Hght,

In this clock the electric circuit of a small
lamp is closed by the hands every time the
clock marks the hour. Behind each number
on the dlal a small lamp is placed, the latter
becoming illuminated when the hour hand
reaches it. *

translucent dial, one for each hour. The
diagram shows the wiring details plainly.
Contributed by PHILIPPE A. JUbD.

Motor from Telephone Ringer

T]{E first thing to do in starting to make
this motor is to disassemble the ringer
entirely.

The frame construction consists of the
two round brass rods of the ringer, which
stand upright on the base as shown in the
diagram. The rods were originally the sup-
porting rods of the ringer. The base is that
part on which the brass rods are riveted, cut
down to the size shown in the diagram. Sus-
pended between the brass rods is the por-
tion of the ringer holding the armature.
This becomes the bearing. (B) shows the
bearing of the ringer with dark portions re-
moved. The shait (S) is a small, round
iron rod easily obtained and placed between
the bearing. A 3/32 hole is drilled in both
ends of the shaft.

The hest way to find the exact center of
the rod is to place a small collar over the
rod so that part of the collar projects above
the rod and then make a small mark on the
rod by tapping a center punch inside the
collar.  These holes permit the screws which

An old telephone ringer has been dissembled
to be reconstructed in a small motor, The
illnstration shows the detalls of its construc-
tion., Its armature is a thin lron strip and
ita commutator is a pin passing through the

shaft and making intermlttent contact with a
copper strip on the shaft.

held the armature of the ringer to be in-
serted into the shait and thus form the jour-
nals. The small nuts on these screws, which
are used as lock nuts, are also used as lock
nuts on the motor. The armature (A) was
also used as the armature on the ringer.
The portion, indicated in black, is removed
and the armature is soldered on the shaft as
is shown in the diagram.

On the shaft above the armature is the
commutator for “making” and “breaking”
the circuit by hitting the “brush.” Tt is
made of the wire which carried the hammer,
which hit the bell. The brush is made from
spring brass. The fibre, which holds the
brush and insulates it, is held to the frame
by a 4/32 screw. A wire is run to the fibre
down to the binding post from the screw
which holds the springs. The coils are re-
wound with No. 22 wire.

Contributed by WM. VAN ROSENBERGH.
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Two-Way Door Bell

THIS bell has two push buttons, one for
the front door and the other for the

(A) is a bell, (B, B) are two dry cells,
(E) is the connecting vire and (C) and
(D) are the front and rear push buttons,
respectively.

DRY CELLS

SWITCHES;”
.

KRimple arrangement for making a door bell
give different sounding rings according to
which button is pushed, so that the sound dis-
«loses whether it is the rear or front door that
the call comes from, or “which of any other
two places, according to the disposal of the
buttons.

When (C) is pressed it completes the
aircuit, using two dry cells, which gives a
strong, clear ring. mdnc.tmg that someone
s at the front door.

When (D) is pressed i completes the cir-
cuit, utilizing but one c2ll, which gives a
weaker sound, and indica es that someone is
at the rear door.

Contributed by Fren 1lave.

Mercury Circu.it Breaker

HIS circuit breaker has a positive ac-
tion and the contact points will always
make a good connection when in the cir-
ants
A solenoid is mountec over a test tube
containing an iron rod and mercury, Suf-
ficient mercury is used to keep one end of
1the iron rod floating about one-fifth inside
the solenoid. A few diops of oil on top
of the mercury will redu:e sparl\ing
A brass bolt is threzded into the iron
rod. Tt has a washer lheld in place by a

BRASS BOLT-& HINGE
SPRING 0, _ % - .WEAK SPRING ()
=T

SOLENOID
JRON ROD — | MERCURY
LEVEL
eor CLOSED CIRCuIT
oP
LI ENCIRCUIT
o
o

Very ingenious mercury switelt which oper-
ates as a circuit breaker; when the current
gets too strong, the core i+ drawn up into the
~olenoid, lowerlng the level of the mercury
and opening the circuit,

nut on one end to keep the rod from tilt-
ing. A hinge on top of the solenoid is held
down by a spring (1), but when enough
force is applied to the hii ge to raise slightly,
the spring slips off and the hinge lifts up
readily.

When a normal amoun’ of current is flow-
ing in the circuit the iron presses against
the hinge lightly, but when the current be-
comes stronger the rod presses against the
hinge hard enough to make the spring (1)
release its hold on the h nge, the rod jumps
upward, lowering the level of the mercury
10 a point below the contact points, thus
hreaking the circuit,

A small spring (2) on the hinge pulls
it back so that when the rod falls back the
head of the bolt catches on the hinge and
prevents the rod from dropping down into
the mercury. The dotted lines show posi-
tion after it has opened the circuit.

Contributed by Gorbox L. REkp.

Spark Plugs as CTerminals

A GOOD way to use up old spark plugs
i1s as terminals, when you want to pass
a wire through walls, safely, neatly and
efficiently.

To do this you cut off the wire which 1s
attached to the side. Fig. 1, oi the plug,
then make a hole through the wall. Solder
a wire about 10 inches long to the central
wire on the inner end of one >park plug,
pass the wire through the wall and solder
the other end of the wire to the other spark
plug; place plugs in position, then put on
plaster of paris to finish up and hold n
place.

Contributed by J. P. SueriDan.

Cat g/ one wire
/—‘7/a.rler f/ PBores

Very nice use for spark plugs {or «arrying
wires through a partition; the heads of the
plugs giving good connections on each gide.

Repulsion Motor

HERE only alternating currcnt s
available, a shunt-wound battery motor
1s rather useless.

Such a motor may, however. be casily
adapted for use with a]ternatmg current by
simply changing a iew conncctions.

Disconnect the field coils from the arma-
ture and short-circuit the brushes through a
rheostat.  The alternating current is, of
course, applied only to the ficld of the
motor.  The armature rotates by induction.
forming an induction motor.

A shunt-wound motor has its connections
changed eo as to become an induction motor,
in & certain sense, of the squirrel cage order.
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Switch Connections

ISHOULD like to offer some suggestions
on the article in the Junior Electrics (page
328) on fusc connection. by George Edwin
Howard.

Yeu will find if you look over the dia-

Circuits

2nd posmon 1st position

' Blades of switch
. c{x_l\_vv_oys alive

Grounded

The switch connection given in one of our
recert issues is criticized by this writer and
this drawing illustrates how the blades of the
switeh are always alive, which may certainly
be considered a defeet,

+ Live side  pans| -

gram that, first oi all, the switch, a knife-
blade type, will have the blades always
alive. even when open, which, of course, is
dangerous. The National Board of Firc
Underwriters recommend in Rule 24, Sec-
tion C, that, when practicable, switches must
he so wired that the blades will be “dead”
when switch is open.

Usually service switches are located in the
basement. and quite often in a place where
the person operating the switch stands on a
very good ground, which makes it impera-
tive to prevent a possible accidental contact.

Tlis hook-up or wiring diagram only
mives an added 1fuse, without regard to
<afety, for in the inclosed schematic dia-
gram No. 1 (a copy >chematic of the one
printed in your magazine, possibly a little
morc claborate) you will see that the added
fuse serves more as a hazard, because the
current feeds back, so that in attempting to
reme ve the fuse in No. 2 vou will find that
the shell has become alive, and is danger-
ouc -0 handle,

Live side
HMains

Grounded

I 2nd p;sntton i 15t position
'Blades of switch
:de_m:l when open

3
o

Grounded
House

Live side
Circuit To

Al-ernative arrangement of the switch, by
which when opened the blades are dead, thu~
petting rid of the objection to the connection
riven by our other contributor.

All fuse blocks (and sockets) must be
conr.ected so that the positive or live side
s 11 the center. with the shell side con-
nected to the grounded side of he current.

I have enclosed my version of the article,
“Fuse Connection,” in diagram No. 2. As
vou will see the fuses are ahead of the
«witch and the fuse socket shells are not
livened up by the change-over. Thus the
fuse may be readily removed without dan-
ger from accidental contact. The switch
blades also are dead when open.

Contributed by WarLter L. KEEFE.




1406

Electric Pump Experiment

N electric pump with which I have ex-

perimented is illustrated here. It will
interest your readers as it may have the germ
of a practical and commercial device for
lifting liquids electrically. [ have raised
water that has sulphuric acid mixed with
it to a height of ten feet with such a device
and I do not know the limits of its capa-
city to lift liquids.

The construction of this simple pump for
laboratory experiment is as follows: Melt
a hole about #%” diameter in a glass test
tube 4” long and 74" diameter, then procure
one two-hole No. 5 rubber stopper; place
a lead electrode in one hiole and in the other
a glass tube bent as shown in the illustra-
tion to suit the height it is desired to lift
the liquid. Mount them as shown in a dish
containing acidulated water, then place a
lead electrode in the dish: connect the elec-
trodes to a source of 110 volt alternating
current. Upon switching on the current 4
hissing, sputtering sound will be heard and
the water will rise in the glass tube amnd
flow out of the top.

The operating principles of the pump seems
to be the results of a series of explosions
occurring in the aperture at the bottom of
the test tube and forcing the water upward.

Contributed by Jayrs W, DoUGHERTY.
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This electrochemical puinp can be conatruct-
ed out of the simplest materials. By means of
It the acidulated water used as electrolyte can
be pumped as high as ten feet. The action
seems to be due to exploslons in the test tabe.

Telescoping Test Tube
Condenser

HIS easily constructed condenser may

be used to increase the wave-length of
your set if it is connected across the aerial
and ground.

In my own set I do not get the higher
wave-lengths such as are used by KSD and
KYW, unless | use in the circuit, the con-
denser described.

Secure two test tubes. one small enough
to fit snugly into the larger, yet to slide
casily m and out when desired. Cut two
rectangular pieces of tinfoil just large
enough to reach around the tubes. Paste
them smoothly to the outer surfaces of the
tubes. This is made clear by the diagrams.

In the end of the smaller tube, place
a wad of crumpled paper. Against this
place a round stick, a bit of thin dowel rod
is good for this, or even a wooden skewer, If
you can secure a short length of glass rod or
tubing. so much the better. Pour melted
sealing wax around the stick or rod to hold
it firmly in the test tube. A knob of wood

or hard rubber is fastened to the end of
the rod to improve its appearance.

A narrow strip of metal, copper, brass, or
zinc, is clamped around the end of each
tube and in contact with the tinfoil. To the
bolts in these clamps are connected the in-
sulated wires which are to be connected to
the set.

To increase the wave-length of your set
about fifteen meters connect the wires 10
the aerial and ground as shown. In order

to vary the capacity. slide the telescoping
inner tube in and out of the larger,

Contributed by CLype L2, VOLKERS.

Two test tubes and two nheets of tinfoil make
an excellent variable condenser. Adjustment iu
effected by sliding one test tube inside the
other, telescope fashion.

Electroplating Metallic and
Non-Metallic Objects

By THoxas W, Lireer

NE of the most neglected phases of
O electricity in the experimenter’s laber-

atory is the plating of conducting and
non-conducting objects, by the use of an
electric current.

The object should be suspended by a thin
copper wire before the final dip. This wire
will serve two purposes, one to protect it
from being handled, as finger prints will
produce blemishes, and to carry the current.
If the article to be pluted presents a smooth.
finished or polished surface, the deposit will
be “bright.”” 1f. on the contrary. the sur-
face has a rough mat appearance, the de-
posit will have a dead lustre. The article
should be put into the plating solution as
soon as it i1s taken from the cleaning solu-
tion, as the surface will oxidize when ex-
posed to the air.

Som /X veLTS
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The diagram shows the electrical circuit for
electroplating. Properly treated non-metallic
objects can be electroplated as well as metallic
articles. The upper filgure shows the method of
connecting s beetle to be electroplated.

Cleaning Solution

Parts Sul- Hydro-
of Nitric furic chloric
water acid a:id  acid
®Objects to be plated
Copper and brass 100 50 100 2
Iron (cast) ..... 100 3 12 3
Zinc ........... 100 .. 10 ..
Silver .......... 100 10 .. ..

The solutions to plate the different metals
come next. To plate copper you use a
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solution obtained by the production of a
double salt, such as cyanide of potassium
and cyanide of copper. A good alkaline
solution is prepared by dissolving 8 oz. of
copper sulfate in 1 qt. of hot rain water.
When this is cool add liquid ammonia until
it assumes a rich blue tint. Dilute this with
an equal amount of rain water, and add
potassium cyanide until it assumes the color
of old ale. This can be filtered and used
in small quantities. This solution can be
worked cold but the rate of deposition is in-
creased and the deposited copper is of im-
proved quality when heated to a temperature
varying from 110° to 130° I

To plate with nickel a double sulfate such
as nickel and anmunonium sulfate is used. The
solution should be heated and kept free from
dirt, dust etc.

To plate with silver the bath 1s to consist
of potassium silver cyamde prepared by pre-
cipitating a solution of silver nitrate with
potassim - cyanide  and  redissolving  the
washed  precipitate in  another potassium
cyanide solution.

In all these solutions the auxiliary appa-
ratus used is a porcelain or glass container.,
A glass jar is to be preferred. The direct
current is supplied by a storage battery, but
if a quicker deposit is wanted, two storage
batteries connected m parallel and controlled
by a rheostat will do very well. The object

An arrangment for copper-plating a buttertly
in a bath of copper suiphate solutlon. Before
inwertion in the copper-plating bath, the butter-
fly was, by a chemical treatment, covered with
a thin film of gold rendering it conductive
without destroying its texture.

to he covered is connected to the negative
clecirode and is called the cathode. The
anode is the feeding plate and is connected
1o the positive post.

These plates must be placed close to-
gether but care must be taken that the
cathode and the anode do not touch.

We now come to the electro-plating of
flowers, insccts, ctc., and rendering non-
conducting substances conductive. The great-
est difficulty is to get a film of a conducting
material over the object and this should be
attempted only by those who have had some
experience  One way to do this is to coat
it with powdered graphite, but the texture
is covered and the beauty impaired by the
graphite.

A much better way is to prepare a mix-
ture from the following ingredients: Wax
or tallow, 1 oz.; India rubber, 1 dram;
asphalt, 1 oz.: spirits of terpentine, 114 fl. oz.
These are mixed together by melting them
and 1 oz. of a solution of phosphorus in
bisulfide of carbon in the proportion of
1 to 15 is added. The articles are dipped
in this solution and then dipped in a weak
solution of silver nitrate until the black
appearance of silver is seen. Then it is
dipped in a weak solution of chloride of
gold. It is now covered with a thin film of
gold and can be plated like any other me-
tallic object.
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Electrified Mercury Drops

HE electric current can be made to do

some queer things with mercury, espe-
cially in the form of drops, not to speak of
the mercury arc lamp. A little experiment
shown here and recently performed by in-
vestigators of surface tension effects might
be amusing to some readers.

Mercury was allowed to drop from a sep-
aratory funnel (C) into the tube (T), which
contained dilnte sulphuric acid. The acid
was kept in motion by being fed from reser-
voir (I7), the outlet of the acid being
cquipped at (R) with a regulating means.
A current applied through the side tubes
a8 shown, caused the mercury drops to move
UP the tube (T), aguinst the force of
gravity, The mercur; exuded at (D) and

was returned to (C) and used again.

In this spectucular experiment small drops
of mercury are made to travel up an ineclined
enpillary tube filled with dilute sulphuric scid.
The tube is connected to an electric battery
und the mercury drops travel in the direction
of the current,

Rotary CTransformer

OR experimental vork where small cur-
rents of varying frequencics are required,
the unit illustrated herewith incorporates
the virtues of simplcity, compactness and
flexibility, as well as ease of construction.

The rotor may be formed of laminated
punchings or a toothed gear wheel may be
substituted. As is apparent from the dia-
gram, the shaft of the rotor and the rotor
itself are included in the magnetic circuit.
While a solid iron shait is not best for the

LAMINATEC
SILICON STEEL

g

MAGNETIC CIRCUIT
THROUGH SHAFT

This slmple but very effective frequency
transtormer induces in the secondary of the
transformer a current of variable frequeney,
the varlation being aecomplished by the change
in magnetic path caused by the rotation of a
gear, or large toothed wheel. The slnft of this
geur forms the core of the primary coil,

purpose in mind, nevertheless some efficiency
is sacrificed for the sake of simplicity in
construction and assembly.

The primary coil is wound directly on a
brass tube which als> serves as a bearing
for the rotor shaft. The upper portion of
the core is formed c¢f regular transformer
iron.

The sccondary is wound on the upper leg
and may consist of a winding of any de-
sired ratio with respect to the primary.

In the event that a toothed gear is em-
ployed for the rotor, it may be found best
to anneal the gear in a gas flame, cooling
it in air.

The frequency will depend upon motor
speed and interruptions ot the magnetic gap
by the rotor teeth.

The design is somewhat similar to that

applied in an ordinary alternator where field

and armature are stationary, and the core
made to rotate.

Several applications of the unit are ob-
vious and it will prove useful in any ex-
perimenter's list of apparatus. Use has been
made of a similar device for turnishing cur-
rent for class code practice, employing
proper voltages for the circuit and appa-
ratus.

Contributed by J. BroxT.

The Battle of the Colors

is the subject of a most interesting
article. With a few drops of auiline
color the most wonderful and aston-
ishing  color combinations can be
thrown on the screen. and they are
mystiiving and puzzling to the on-
looker. Read all about it in the April
issue of SCIENCE AND INVENTION.

Interesting Articles Appearing
In April Science and
Invention.

Hearing lron Molecules Move.
Electric Phonograph Motor.

The Larmor vs. Heaviside Layer.
By Dr. Joseph M. Haoward.

Single Control Receivers.
By Leon L. Adelman, AN.I.R.}.

A Four Tube Distance Getter.

A Multi-Range Wave Meter.
3y Sidney E. Finkelstein, ANMULR.E.

Mluminated Flashers

EAUTIFUL effects of spark discharges
can be obtained with flash plates or even
bhodies of a new type.

The partly metallic varnish i< prepared
by mixing commercial brouze powder, such as
aluminum. iron. copper. hrass, ctc.. with shel-
lac varnish.

The flash plate base is then coated with
this varnish, wsing a fairly stiff brush, as
Jiown in Fig, 1. To produce & still better
cffect, some bronze powder should be dusted
wpon the plate while the varnish is still
tacky. The base for the flash plate may
he either cardboard or glass; if the former
i5 chosen, the cardboard must be ther-
oughly dried by heat hefore the varnish is
applied. Connection with the lischarger halls
or the terminals of the spark coil secondary
is made by two paper fasteners driven
through the cardboard. (Fig. 1))

Fig. 2 shows the appcarance of such a
flash plate in darkness.

If a glass plate is to form the base of the
flash plate. small brass rings can be ce-
mented to the sides of the plate, and the
connection to the spark coil. etc., is then
made from these rings.

Names, initials, designs, etc. can be shown
on such flash plates by painting the glass
plate or the cardboard sheet with clear shel-
lac varnish. When the varnish is still tackv,
the outline of the name, etc.,, is dusted in
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with bronze powder, so that the sparks will
show the name, The varnish in this case
contains no bronze, but merely serves as a
binding medium between glass plate and the
powder dusted on it.

This system of producing flashes is not
confined to flat suriaces alone; glass or
rabber balls can also be coated with the
metallic varnish and lit up by a discharge.
Such a flash ball is shown in Fig. 3; it
is suspended from a silk thread, and the
d:scharge takes place between two arms
fitted with brass balls.

Glass tubes may be coated with bronze
varnish and lit up by sparks; in this case
the coating may be placed inside the glass
gube to prevent damage to it. Such an
irternally coated flash tube is prepared as
follows :

BRUSH
ww{{f /HOLES FOR

\ paPER

CARDBOARD OR GASTENER
GLASS PLATE

FIG.] e

By coating a glass plate with a mixture ol
varnish and metallic filings, a spectacular scin-
tillation is produced. When this conting iy
brought in contart with the terminals of a
sonrk coil, the sparks will jump between par-
ticles of tilings.

One end oi the tube selected is plugged
with a cork, and a small quantity of shellac
varnish is poured into the tube. Then the
o:lier end of the tube is also closed with a
cork and the tube is twisted and moved
about until the whole of the inside has
received a coating of varnish. The corks
are then removed and the surplus varnish i
poured awayv. The tube is shiited abou.
until no more liquid drops from it.

When the varnish has partly set. whicl
will not take long, bronze powder is placed
in the tube and by rotating and inclining
the latter, the inside of the tube is coated
with the metal dust. \When completely dry,
the ends of the glass tube are closed with
cork stoppers, and wires are led into the
tobe through these stoppers.  The inner ends

/SI LK THREAD
s RN

*BRASS BALL

TO SPARK COIL

GLASS BALL
COATED WITH
METALLIC PAINT

FIG. 3

FLASH PLATE

SPARKS JUMP
BETWEEN METAL
PARTICLES

FIG. 2

The illustration shows modified forms of the
thush plate coated with metalliec fllings, The
figure ut the right rhows a glass sphere so
treated,

of the wires are bent to make contact with
the tube wall and the metal coating.

We can go still further with this system.
Cilass figures may be coated with metallic
varnish and lit up by an clectric discharge:
we may even outline the variouse parts of
the figures with various metal powders and
thus obtain luminous effects in different
colors.
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Electric Leveling Device
" By C. A. OLbroyp
EVELING up ground, poles, piles
I driven into the ground, and similar
items, presents great difficulties to the
amateur worker. especially if the surface to
be lined up is a very long one, as in the case

of a fence, etc.. which cannot be satisfac-
torily dealt with by using a st-etched cord.

fOP OF TIMBELR
JUST BELOW

UGHT BLAm ] @

PROSECTOR BLAM OF LIGRT
]

— CAREFULLY LEVELLED SUPPORT

vouooy Y AN

TIMBER BE NG DR vEN N

F1G\

The illustration shows a novel arrangement
for leveling. A beam of light set to a horizon-
tal positlon and at s definite height above the
ground is used to indicate the height of tim-
ber marking-posts,

A number of piles are to be driven into
the ground in such a way that the tops of
all poles are at exactly the same level. The
latter point is of importance if the piles are
to form the foundation of a building or
other structure, so that the beams+ can bear
evenly for their whole length.

On a temporary support. such as a pile of
bricks, carefully leveled first with the aid
of a spirit level (shown on the leit). the
beam projector is placed: this throws a nar-
row pencil of light across the tops of the
poles. As long as the poles are not driven
in deep enough, the pencil of light will ap-
pear on the upper part of the pole, and show
how mucli more the pile must be driven.
At the right height. the disc will just disap-
pear, and become visible to an observer
standing on the right,

Should the piles be driven in very low. so
that the observer would have to lie flat on
the ground to observe the beam of light. we
can let the disc of light play on the sides of
the poles, by moving the projector slightly
to one side.

Dim light or night work make no differ-
ence to the electric leveler: the darker the
surroundings, the better the disc of light
will show up; on the other hand, the beam

FOUR AIR HOLES 2 DIA
4

R ek [

| 1 .
: 4
L 01aPHRAG

LAMP [y
HOLOER  f! ] &
TO BATTERY |}

p—

ﬁ.‘ RUBBER
UG . RINGS
CONNECTOR . )
= FOUR
AIR HOLES

FlG. 2

A detailed view of the light source used in
electrie leveling. A four-volt lamp and a small

lens are its essential elements, A dinphiragm
adjacent to the lens reduces the beam tov a
half-inch diameter,

is bright enough to be clearly seen in the
brightest daylight. No reading-off of scales.
stretched tapes, etc., is necessary, and if the
light is made to play on the sides of the
poles, several piles can be driven at the same
time,

Many other uses for the device will be
given later; for the present, we shall turn
our attention to the vital part, the projector
itself. This is shown in Fig. 2, in section.
A small wooden box contains a four-volt
lamp, with as concentrated a filament as
procurable. The lamp is held in a porce-
lain lamp holder, the latter is mounted on
v wooden disc mounted to the bottom of the

box. Connection with the battery is made
by a plug and, if desired, a small switch
can be added. To prevent overheating, when
the device i> used continuously for long
stretches, ventilating holes are cut in top
and bottom. so that the air can pass freely
through the box. past the lamp, and conl
the interior.  To facilitate this air circula-
tion, the box is mounted on two battens
which serve as feet. A leather strap mounted
to the top serves as a handle; access to the

_interior of the projector is provided by a

hinged side door. (Not shown.)

In front of the box a hole is cut ont ta
take a simple spectacle or other lens of twn
inches focal length; two diaphragms with
smaller opening~ are fitted inside and out-
side. and hold the lens in position.  Rubbe:
rings between lens and diaphragms prevent
undue pressure on the lens, which might
crack it

If the lens is mounted at a distance irom:
the lamp filament equal to its focal length,
it will throw a straight beam of light one-
half an inch in diameter. as the diaphragms
cut off the rest of the light. The whele of
the light i~ concentrated in the narrow heam,
and. in consequence, the illuminating power
is intense.

NOTICE

N our January issue we announced

a Cover Page Contest. We in-

vited manuscripts and ideas for
cover page suggestions, articles to
accompany same. The Contest closed
on February lst.

Strange to say, this Contest proved
really the worst we ever staged. Only
a few entries were received and these
were of no use whatsoever. We regret-
fully announce, therefore, that no
prizes can be awarded, as none of the
articles received approached our stand-
ard of merit.—Editor.

The current for the lamp can be taker
from three small dry cells, if the device is
to be used intermittently ; in many cases, the
light will only be used for <hirt intervals,
A storage battery is advisable if the lamp
is used continwously: no special battery is
needed, as in most cases a motor will take
the working party to the spot. and then the
car battery can be tapped for the leveler,
connection being made by a long flexible
twin cable.

Ground can be leveled very quickly and
accurately  with this device, as shown in
Fig. 3. The beam will pass over the minia-
ture valleys but will be stopped by the small
hills: when the beam strikes the latter, soil
1> to be removed; on the other hand., where
no streak ot light is visible, soil must be
added until the surface is just lit up by the
beam playing on it.

Direct visual observation, which might be-
come necessary in direct sunshine, is also
possible, a~ indicated in Fig. 3 (right). The
projector i~ acain leveled on a temporary
foundation, such as a pile of bricks or
stones; the center of the beam ("N7-"Y™)
should He 2'. inches above the proposed
level (*C7-"D™). (Two and one-hali inches
is the height of the projector from base t»
center of tump.)

To be able to observe the beam from
above, without having to kneel down, a re-
fHecting mirror is used: this is attached to a
lath at n angle of 43 degrees, periscope
fashion. The mirror lath will hang perpen-
dicular when suspended from a nail driven
into a temporary post, or, if a portable in-
stallation is desired. the nail can be driven
into a file handle, which may be held in the
hand (Fig. 4). The bottom edge of the lath
indicates the height to which soil must be
filled up or soil must be removed. A piece
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of steel bar serves as a bob, and steadies the
lath. The square mirror is mounted on a
triangular piece of wood; the edges of the
mirror should be masked off with black
paper, so that the image oi the beam fills
the opening when in line.

The ground can be mapped out in advance
by driving short poles into the soil. their
tops indicating what level is to be worked
to; or, on the other hand, a trench might be

B3LAVERS EvE L
-REFLECTED
CARCFULLY LEVILLED

SMALL MIRROR ATTACHWEO TO |~ BEAM
BRICHS OR SIONES

£ x ¢ o o v
& LIGHT BEAM
A ROy B s 45" = e )

TR g
GROUND (EVEL
FIG. 3
Here the electric leveling device is used to

lndlcgle the height of the ground level. By

its aid the ground surface can be accurately
leveled. The device should prove very useful
in the construction of tennis courts.

PROJECTOR PLACED ON

dug, the bottom of which shows the level
to which soil must be removed. Once laicl
out in this manner, work proceeds rapidly.
and a perfect level surface is obtained with
the least expenditure of time and trouble.
thanks to the assistance of the electric
leveler. .

Cod;e and Alarm

TAKI.\'G advantage of the well-known
fact that the mind is peculiarly receptive
in the early morning hours, one amateur
mounted his code machine on his alarm
clock, so that when the buzzer woke him. he
could learn to recognize the sounds thar
made up the letters.

He filed the shait (D) in the illustration
so that it could be slipped out when the
frame was pressed slightly apart. A new

wheel was slipped on the shaft and as the
shaft was coned, the hole in the wheel didn't
need to be of exact diameter; it was then
A piece of hard rubber

20 1.

soldered in place.

LPOTS AND OASNES

Y

Fi '\
SPEING :

By means of an altered alarm clock, one
amateur experimenter is awakened every morn-
ing by a message in telegraph code. The
illustration shows details of the apparatus.

was fastened with small bolts to the frame
and a copper spring so it would rest on
the cogs of the new wheel. This is shown in
Fig. 2.

The cogs were filed off and the dots and
dashes of the alphabet filed in instead. The
connections were made from the spring to
a battery and buzzer, then to some place
on the frame. The speed was slow. for all
of the alarm mechanism was left. only the
bell being taken off. and the latter could
be put back in place and the code connec-
tions taken off when the alarm clock is to
be used for its usual function.
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Mail Box Alarm

HIS mail box alarm is very easily made
out of a small vial, some mercury, a cork,
two pins and the arrai gement for mounting.
Press the two pins through the cork so
that they will protrule about Y4 inch on
the other side of the cork and be X4 inch
apart,

Iill the bottle half full of mercury and
insert the cork.

Sccure the bottle to the sloping lid of
the mail-box on the inside with a small piece
of tin, bent to fit the -ube, and a stove bolt.
Attach it so that, when the lid is raised to
put the mail in the Lox, the mercury will
flow down and cover the pin points, thus
closing the circuit and ringing the bell.

J. k. BURLEIGH EXP.

Mail box which gives the alarm at any de- .

sired point, when it i+ opened for the inser-
tion of letters, It operates by a mercury
switch attached to the lid, operating as clear-
ly shown in the cut.

Attach wires to pirs, battery and bell as
in the diagram and the result is a neat alarm
that is entirely automatic, worth many times
its cost in the saving of steps to and from
the mailbox.

Contributed vy I, Alton Lzerest.

Electric lgniter

T IS electric igniter will light the fire in

the stove, also set off a powder blasting
charge or fire-cracker from a distant point
by simply throwing a switch.

It is made of a 6-inch length of I-inch
iron pipe having a cap screwed on each end.
lZach cap is provided with two porcelain or
glass bushings, whicl. insulate the two £~
inch brass rods that _hey support. Binding
posts are screwed to both the threaded ends
of cach of the two rods. The two wires
from the source of current aré connected to
the binding posts at one end of the igniter.
The posts on the opposite end are bridged
with a short length »f resistance wire. A
piece of bent wire setves as a match holder.

TERMINALS BR: 5SS RODS
, Shy DIA

PORCELA'N S/
|l /BUSHINGS Vi 1" PIDE C-Ap
{

BATTERY

An electric stove ligzhter; in this an incan-
desclng wire lights a8 match which sets paper
or other kindling on fire, so as to start the
fire. It is for lighting coal stoves and the
like, not for gas stoves only.

When the switch is thrown in and the
circuit completed, the current passing
through the resistance causes the wire to
become red hot, This ignites the match held
in contact with it. An auto storage battery
makes a good source of current and can be

carried to camp or swmmer cottage with
ease,

To start a fire in a stove the igniter is
placed in the ash pan under the grate. The
“business”™ end is surrounded by paper or
kerosene-soaked shavings. When the glow-
ing resistance wire ignites the match and the
combustible material about it. the dry wood
or charcoul above in the grite or on the
fire irons will be kindled.

Contributed by C, M. 1icox,

Unusual Arc Rectifier

S far as the writer knows, this appa-

ratus represents something entirely new
in the way of rectifiers. Its output in D.C.
power may rise well over 100 watts, but
it must be confessed that the input is dis-
proportionately high. The ethciency, how-
ever, has no effect on its value from the ex-
perimental standpoint.

The prirciple involved is quite simple and
is briefly as follows: [If an alternating cur-
rent arc is maintained between vertical car-
bous placed in a magnetic field, it will as-
sume the sorm shown in Fig. 1. The mag-
netic field crossing the arc at right angles
will expand it into a broad flame with up-
curving ends. If the magnetic field is steady
and unchanging, the arc will follow ecach
reversal of the current with a corresponding
detlection to one side or the other. That is,
a synchronized vibration will take place,

Now let us suppose that a third electrode
placed in line with the arc is adjusted until
its end just touches the widest limit of the
flame. Then every alternate half cycle con-
tact will be established between the auxiliary
carbon and the edge of the arc. Should the
third carbon be connected to one of the main
carbons, current would flow through it dur-
ing the instant of contact. The succeeding
half-cycle would be suppressed by the “blow-
out” action of the magnet on the main arc.
Of course. the current drawn from the D.C.
circuit must not be high encugh to sustain
an arc of its own accord, but this is not
likely to occur in practice. If it did occur,
the rectifying action would be destroyed.

In the photographs is pictured an experi-
mental arc which exploits the foregoing
principle. It is capable of supplying about
one ampere of direct current under 50 volts
pressure. It operates in series with a twenty-
ohm charging resistance. Of course, any
kind of 60U-watt heating appliance could be
used.

Some s mple form of solenoid control is
required for striking and maintaining the
arc.  The photograph shows quite clearly
how this automatic feature can be obtained.
The upper carbon is incompletely counter-
balanced by the weight of the solenoid
plunger.  The latter is partially inclosed by
a coil, wound to carry the full current of
the arc: that is, about five amperes. No
less current than this should be used on ac-
count of the unstable character of the arc.

The strength of the magnetic field applied
to the arc is also rather critical, as a strong
tendency exists to extinguish the are.  For
this reason the writer used a small electro-
magnet  supplied  with  dry-cell current
through a rheostat. A horseshoe permanent
magnet could of course be used if correctly
placed.

The third electrode is a carbon rod
mounted directly in line with the gap be-
tween the main carbons. It also should be
made adjustable, although yon will find that
it burns away with comparative slowness.
The degree of consumption is proportional
to the amount of current drawn from the
D.C. circuit. ~

All carbons used are of the !4-inch pro-
jection lantern type. Most large photo sup-
ply stores can furnish them at a cost of
five cents each, and unless you cannot pons-
sibly obtain them, do not hother with battery
carbon makeshifts. In mounting the upper
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main carbon, be sure that it is consideraoiy
heavier than the plunger of the solenoid, so
that on open circuit it will rest in contact
w-th the lower carbon. Make the latter ad-
justable so that the arc can be kept opposit:
the auxiliary carbon,

When the arc is burning steadily on a
fire-ampere current and all adjustments are
ccrrectly made, you will be able to draw
ptlsating direct current from the third car-
hcn and either one of the main carbons.
Quite likely you will find that one connection
results in a greater current than the other.
The reason for this lies in the lower operat-
ing temperature of the third carbon, which
therefore functions more easily as i anode
tlan as a cathode.

110V. AC,
e — LA O

A very interesting type of rectifier which
operates by tbe use of u third carbon, produc-
Ing a sort of lateral arc which is affected in
tune with the frequency of the A.C. by a
magnet.

It is said that a rectifving action results
from the use of an iron-oxide cathode and a
carbon anode. It is not easy to get good
results from this experiment, largely on ac-
count of the difficulty experienced in main-
taining a metallic arc on alternating current
The writer can say, however, that it does
work with heavy spark coil discharges.

Conductivity of Hot Glass

AKE a short picce ol glass rod and
heat the ends until they are soit. Then
push a picce of platinum wire in each end
until the ends of the wires embedded in the
glass are about 14 in. apart
A milliameter or sensitive galvanometer
is joined in series with the wires and glass
rod and a battery of about 100 volts or more
Mo deflection i producert. showing that at
the temiperature of the room glass s a goad
insulator.
Next heat the rod with a gas burner and
25 svon as the gluss gets soft, the gal-

>
> o

(" l_'
GLASS ROD (!  SENSITIVE
GALVANOMETER
N

—iii—s

Another version of the conductivity of het
of which one or more examples have
given in our columns, Here the glasn
sonstitutes part of the cirenit, snd passes no
eurrent until heated by the Bunsen burner,
when the galvanometer is at once affected.

vanometer will show a deflection indicating
conductivity. This is due to the fact that
‘he heating of the glass leaves the iron free
10 flow.

Contributed by Jr. NEWSoN
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Awards in the $50 Special Prize Contest
For Junior Electricians and Electrical Experimenters

First Prize, $25.00

Charles Shearer
P. O. No. 78
Progress, Pa.

Second Prize, $15.00
Herman E. Schielke
P. O. Box 313
Vacaville, Calif.

Third Prize, $10.00

Abraham S. Saffron

780 Hazelwood Ave.
Pittsburgh, Pa.

Honorable Mention
David Jenkins
410 Washington St.
Xenia, Ohio

HE homer pigeon, of whom Thompson

Seton has written so beautiful a story,
is in some ways a very stupid bird with all
its poetic associations. It has been {ound
that if the accustomed door of the pigeon
house is changed, and another door is left
open, he will stay outside and not enter the
strange portal.

In trials of flight of homer pigeons, a very
obvious problem is the determination of the
time of arrival. \Where a pigeon has
traversed 100 or more miles, it is obvious
that to watch for its arrival and time it
would be quite tiresome. Accordingly, an
alarm is here suggested fur the door of the
pigeon honse.

A swinging switch is suspended at the
entry; as they push through the door they

HEN I reccived Pracrican ELECTRICS

for October, 1924, an article on page

695 gave me an idea of a “perpetual” elec-
tric clock. With some modifications and
additions, the following was constructed,
using materials at hand, and after two
months’ service still keeps accurate time.
The necessary articles for the.construction
of the clock are a set of dry pile batteries
and an old pendulum stvle clock. First con-
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"Front view of a clock operated by four dry
piles; the continuous discharge keeps a little
pendulum in motion so that the clock runs for
a long time,

struct the batteries. Procure a picece of wood
(preferably oak) one inch thick and eight
inches square ; this is to be used for the base.
Also two pieces ordinary two by four mate-
rial six inches long, planed smooth, will be
required. These are holders for the four
battery tubes, each twelve inches long and
of an internal diameter of one and a half

First Prize
Homer Pigeon Alarm

A pivoted frame of wire is hung at the en-
trance of a dove cote; this in the entrance by
which the pigeons go in, and the frume is so
arranged that when displaced by the entrance
of & pigeon it rings a bell and announces the
entrance of a bird, The device is peculiarly
available for homers,

Second Prize
Dry Pile Battery Clock

inches. These tubes may be cither glass or
fibre. Tibre is the easier to handle.

Next drill two holes in each of the twe
by four blocks so that the tubes fit them
quite snugly,  The holes are to be drilled
three inclies from center to center, cquidis-
tant from sides and ends. The outside of
the tubes are coated with good glue and
forced into the holes until they are posi-
tively flush with the under side of the two
by four blocks. Be sure the surface of these
blocks are perfectly parallel and the holes
bored perfectly straight. If care is taken
at this stage of construction, it will save
much trouble later on.

Obtain a number of sheets of gilt and
silver paper, from which to make the elec-
trodes for the batteries; from these sheets
cut several thousand discs. To do this easily
take a short picce of brass pipe of the same
internal diameter as the fibre tubes: sharpen
one end to a cutting edge. This will serve
as a punch.

Proceed to build up the battery. First
take a strip of bright tinfoil and carefully
cement it with shellac to the baseboard, being
careful to place it equidistant from sides
and ends. This piece of tinfoil is two inches
wide and about five inches long. Next take
one block of the two by four wood holding
the two tubes and carefully glue to the under
side a strip of silver paper two inches wide
and about five inches long “face down.”
Carefully place this on the baschoards so that
the center of this block is about one and
three-quarter inches from the exact center
of the baschoard and equidistant from the
sides, fastening it firmly to the baseboard
with woaden clamps; do not glue. Now take
two of the gilt paper discs and place one in
each tube face up: then two silver discs on
top of the gilt discs. face down: load the
tube to the top, alternating the silver and gilt
discs. Then take the other set of tubes and
procced in exactly the same manner with
the cxception of the strip of paper which
is to be glued to the bottom of the block,
which must be gilt paper, face down: then
silver disc face-up, gilt disc face down, and
so on until the two tubes are full.

remove the switch, which will open a cir-
cuit and ring a bell, or give other notifica-
tion. It is quite possible to have the time
recorded by an electrical connection. This
arrangement will give the cxact time of
arrival of a homing pigeon and decide his
record beyond all dispute.

In books on pigeon culture a wire gate
is described which opens inward only. The
wires are so far apart that they will not ex-
cite the bird’s suspicions, yet he has to push
them inward on entering the house, and this
the pigeon is found to do without hesita-
tion, The switch, it will be observed, is in
line with this idea, and the swinging door
could be easily pressed into service as the
~witch proper.

The tubes which are fastened in the sume
block must be filled in the same manner with
regard to the paper discs, otherwise the bat-
tery will not operate. The tinfoil can be
regarded as connecting wire.
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Side view of the electrle clock, showIng how

the dry piles are coupled together. They are
arranged in two pairs.

The top terminals are next constructed. Two
brass balls of about two inches in diameter
are next obtained. Those from an old brass
bed will answer. Two pieces brass rod about
seven inches long about three-sixteenth inch
diameter have both ends threaded to a
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length of one inch.  Four tibre plugs three-
eighths inch thick and of a diameter to fit
the tubes snug come next. Drill holes in the
exact center of each plug so that the brass
rods will screw in.  Next bend tlie brass
rods in the shape of a “U” so that each rod
will fit the holes i the plugs when they
are placed in adjacent tubes.

Get two short picces brass rod about one
inch long and of a diameter to fit the brass
balls; thread one end of cach rod to fit tight
in the brass balls. These short pieces are
to be welded one to the exact center of each
U-shaped rod.  Get six brass nuts to fit the
bent brass rods, cu: two of them in hali,
making eight nuts in all.  Now assemble the
terminals by placing a hali nut on cach leg
ol the bent rods, next put on the tibre plugs,
then a brass washer one inch in diameter,
then a full nut; turn up the last nut until
it is flush with the end of the rod, then turn
down the half nut uatil it is good and tight,
put on the brass balls, and place in the tubes,
first coating the edge of the plugs with good.
strong glue or thick shellac.  Press the plugs
down tirmly upon the paper discs so that a
good electrical contact is obtiined.  Wire
the plugs in while crying so that the pres-
sure is not released which would result in
4 weak battery.

Next mount the clock works., The move-
ment used was that of a discarded clectri-
cally wound, sixty beat movement. Every-
thing not necessary in the actual gear train
was removed, including the main spring;
the pendulum was al:o discarded. The small
brackets, which originally Leld the clock to
the back board, are to be bent up.  An oak
board one inch thick, {four inches wide, twenty
inches long is firml; glued to the buck of
the baseboard and irther secured with two
long brass screws; two cleats of oak are
then fastened to this backboard with glue,
one at the top, the other six incles below.
These cleats form the support for two brass
rods of a diameter 1o fit the clock brackets
and in turn pass through the cleats in which
holes are drilled for the purpose; these holes
must be parallel and straicht, theretfore it
is best to drill the cleats after glucing. The
brass rods are first threaded one end just
enough to accommcdate a brass nut; the
other is threaded to 1 length of four inches.
In all, the length of the rods will be about

CcThird Prize
Window Attraction

AA\' attractive and effective window dis-
4 X play is illustrated here.

It consists of a ccpper pan, which should
be as large as possitle. resting on a wooden
box, which should not stand high. A boat
with a piece of iron or steel on its bottom
floats on water filling the copper pan.

The phonngraph could be operated by a
motor and the magret could be an electro-
magnet. The latter s mounted on a wooden

BOAT WITH S7TEEL

807 70M

Under a copper pan containing water s mag-
net is rotated by a phonograph mechanism: a
boat with an iron plate or keel floats on the
water and goes round and round in a cirecle
following the magnet. Be sure not to use an
iron vessel to lhold the water.

nine inches. The holes drilled through the
cleats must be spaced to agree with the dis-
tance between the clock brackets, and in such
position that the pendulum will hang exactly
in the center of the baseboard of the bat:ery
stand. This will govern the width of the
cleats to be used.

The thin brass rod sccured to the escape-
ment must be removed and a thin one-
sixteenth fibre rod substituted in its stead
which 15 held in place w.th sealing wax.
Have the fibre rod about three inches longer

$50 IN PRIZES

A special prize contest for Junior
Electricians and  Electrical Experi-
menters  will be held cach month
There will be three monthly prizes
as follows:

First Prize $25.00 in gold
Szcond Prize $15.00 in gold
Third Prize $10.00 in gold

Total $50.00 in gold

I'his department desires particularly
to publish new and original ideas ou
ttow to make things c.cctrical, new
elecirical wrinkles and ideas that are
of benetit to the user of electricity, be
hie a householder, business man, or in
a faciory.

There are dozens of valuable little
stunts and ideas that we young men
run across every month, and we mean
to publish these for the benefit of all
clectrical experimenters,

Ths prize contest is open to every-
one. All prizes will be paid upon pub-
lication. If two contestants submit the
same idea, both will receive the same
prize.

Address, Editor, Electrical 11 rinkle
Contest, in care of this publication.
Contest closes on the 15th of each
month of issue.

than necessary.  The one used by the writer,
as cut to finished length, is six and a quar-
ter inches long. The extra three inches allow
for reeulating.  Attached to the lower end

arm, wirch is attached to the phonograph
disc. The magnet is thus revolved slowly
in a goonl sized circle, attracting a steel or
tin strip attached to the bottom of the boat.
The boat thus actuated sails around slowls
on the water. making an effective advertise-
ment, especially if the boat is painted in
bright colors.

The advertisement may be painted on the
sails or on the sides. The impression given
by the boat is quite mysterious, inasmuch as
the propelling apparatus is hidden in the box.

TEST cell costing next to nothing and
+ which will produce a current strong
enough to test coils, circuits, condensers, etc..
can be easily made as shown in the diagram.
The strip of zinc is about an inch shorter
than the carbon and half as wide as the cir-
cumference of the carbon  The blotting
paper i< a little larger than the zinc. These
arc helil on the carbon with string.

Right: An interesting battery whose elec-
trolyte is suppiied by the moisture of the hand.
It gives 8 very minute current. enough to
affect & head set, and is quite practical for
testing for breaks in circuits,

It is only necessary to grip the cell in one
hand, which will cause it to generate a cur-
rent, at the samc time serving as a handle
for one of the test points.

By standing it in a glass of water, salt
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of the fibre rod is a small brass ball three-
eighths of an inch in diameter and held on
the fibre rod by means of a small rubber
band. The fibre rod runs through a hole
drilled through the brass ball. Assemble the
brass rods and clock movement through the
cleats as shown; eight brass nuts are used
tor this purpose.

Now to start and adjust. It may be neces-
sary to turn the movement upside down, as
in the case of the movement used. First
make a couple of clamps of oak, one for
cach side of the battery piles; drill holes
m each cnd to take a quarter-inch bolt; also
drill a quarter-inch hole in each corner of
the baseboard. Four of these bolts are re-
quired about four and a hali inches long.
The size of the pieces of wood for the
clamps is one inch square by eight inches
long.

The alternate attraction and repulsion of
the little brass ball furnishe, the motive
power ior the clock. Pluce the small brass
ball about five inches from the escapement
lever. Now lower the clock movement, by
means of the brass nuts on the rods fastened
to the upright piece, so that the small brass
ball just about hits the center of the large
brass balls fastened to the batterics. Now
start the pendulum swinging. It must he
remembered that the brass balls must always
hang at exactly the same distances irom the
pendulum balls.  The slightest difference will
affect the proper regulating of the clock.

Place the clamps in position to hold down
the battery piles, moving the entire battery
(both sides an equal distance always) back
and forth and by sliding the pendulum ball
up and down upon the fibre rod wntil the
clock is regulated within ten seconds error
in twenty-four hours This requires a world
of patience, but it is worth the trouble. If
it runs slow, slide the battery piles closer
to the center, clamping them down each time
with the same amount of pressure, sliding
the brass ball upon the pendulum rod and
lowering the clock movement down. I{ too
fast, reverse the operation.  As accuracy is
acquired, cut off a little of the extra length
from the pendulum rod. This will make a
slight difference each time, but is easily cor-
rected.  An error of more than tive seconds
in twenty-four lours is easily corrected with
a little patience.

Honorable TNention
Testing Cell

water, or vinegar, a much stronger current
s produced.

A head set acts to give the characteristic
sound if the circuit is not broken.

MG RESISTANCE
PHONES

ITRING

BLOTTING
PAPER

WATER , SALT \WATERR
OR VINEGAR
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What Our Readers Think

Wants Information About Photoelectric Cell
Editor, EXPERIMENTER:

1 am a subscriber of your EXPERIMENTER maga-
2ine and I find it the greatest magazine for science,
Many college youths find your magazine welcome
n school and the professors also keep in touch with
it every month.
I would like to see published a cheap way of
making a photoelectric cell.
Thanking you,
I remain,
Kio Ken,
Baltimore. Md.

Wants a Physics Section
Edstor, EXPERIMENTER:

Writing you in regards to voting coupon, in
the November ExreriMENTER for 1924,

You ask what articles I like and dislike, 1
admire all of the articles, and would appreciate
it very much, if you could add a number of
pages on physics.

Sincerely vours,
Jas. Cotno.

Clairton, Pa.

An Old Friend of a Faithful Reader
Editor, EXPERIMENTER:

Appreciate the return of the (Il
ExPERIMENTER in its new form.
MENTER.

ELEcTRICAL
Tre Exren-
Youre truly,

Frank L. Frost, Jx.
Lewisburg, Pa.

We Have Already Enlarged PracticaL ELEc-
TRICS and Renamed It
Editor, EXPERIMENTER:

I wish to let you know that I like Practicol
Electyics, as it is, but I think it would be con-
siderably better if it had more in it, and of course
charge a higher price for a copy.

When I first purchase my copy I always turn
to Short Circuits and always read the questions
and answers. In your next edition please print
a telegraph from one house to another, using elec-
tromagnets and only having one wire or aerial be-
tween each house.

Your faithfu) reader.

Picher. Okla.

The Paid Electrician
Edstor, EXPERIMENTER:

May I avail myself of some of your valuable
nime and take the liberty to express my wants
and whats.

As far as the Magazine goes, it is well worth
the money. But why not print some dope for the
paid electrician?

I admit that at present he can use a good deal
of the contents of the magazine in his daily work.
His chief interest lies in the how and why de-
partment, new things electric and junior electric
departments. Of course, all the rest are O. K. in
every respect.  What do you think of it?

Avgust R. ZuLisH.

Mchawk, Mich.

Don AvuLT.

An Appreciation of Our Chemical
Department
Fditor, EXPERIMENTER:

I am writing you to express my appreciation of
the ExPERIMENTER. It is just the magazine
have been waiting for, because it covers in an
experimental way the three most popular branches
of science, viz., Electricity, Radio and Chemistry.

Please do not forget the chemistry department.
1 am interested in radio also, but there are several
magazines, such as Rap1o News, devoted entirely
to radio, while for chemistry and electricity there
are none.

I have just finished reading the third issue,
which I thoroughly enjoyed. and I am anxiously
awaiting the next.

Sincerely.
Ricuarp H. Cox.

Macon. Ga.

“B” Battery Elimination
Editor EXPERIMENTER:

The article on the above subject in the January
issue was indeed very interesting, fully abreast
the current of changing radio innovations and in
keeping with the high order of Tue EXPERIMENTER.

Can’t you give us something on A.C, current

110 volts 60 cycles at an early date? I'm sure
lots of readers are waiting.
Yours truly,
C. C. Lary.

Visalia, Calif.

How a Druggist Holds a Bottle Stopper
Editor, EXPERIMENTER:
Inclosed please find an iMustration from your

November issue, telling the proper way to hold

a stopper while pouring from a bottle. 1 don't
know but I might have been taught differently, but
I should hate to hold a bottle filled to the top
with carbolic or nitric acids and hold the stopper
as illustrated, as 1 am sure it would very often
burn in hetween the fingers.

1 was always told to hold it in the little finger.
the bottom facing the floor, so if there should be
any acids or oils they would not soil the hands
or clothing.

Of course, you may be right, and if you should
then I shall appreciate having learned something
new today. Hoping to hear your criticism on this
letter at your leisure,

I remain yours truly,
ALrrep J. Daxe.

149 Franklin St., Lynn, Mass,

[The writer of the article is a graduate chemist
and always holds a stopper as shown, and never
gets chemicals on his hand.—Ed.]

But We Are More Than a New ELECTRICAL
ExPERIMENTER
Editor, EXPERIMENTER:

It was with great pleasure that I welcomed back
the old ELecTrRicaAL ExXPERIMENTER. I have the
first issue and the rest together with about three
or four years of the old ones on file in my labora-
tory.

I also have a Tesla transformer, X-.ray tube,
spark coil, Leyden jars and a collection of other
miscellaneous apparatus purchased from the old
Electro Importing Co., where you used to get a
dollar’s worth for every dollar spent. It is in
regard to this company that I am writing this.
Why wouldn’t it pay to bring back this company
along with the old gxrnmznnn?

Yours very truly,
L. TrornTONR,

East Smithport, Pa.

We Hope Soon to Publish More Elec-Tricks
Editor, EXPERIMENTER:

Just to let you know that I am a very interested
reader of Tne ExPErRIMENTER and consider it the
best practical electrical inagazine to be found.
Your “Junior Experimenter” aud “FElec-Tricks”
are of especial interest to me and I sincerely hope
that they will be continued.

Very truly yours,

W. Philadelphia, Pa.

Cnaas. Dock.

From One of Our Contributors
Editor, EXPERIMENTER:

My article entitled, *“Electric Door Lock.” has
been published in the September issue of Pracri-
cal ELEcTRICS.

I am really very much pleased with the cour-
tesy, service and appreciation given to this mat.
ter of practical merits.

In fact, I am proud enough not only of my
own part, hut of the PracticaL ELEcTRICS or THE
ExreriMENTER as a whole. Really, it is a maga-
zine of practical ideas of everyday life; it is a
magazine of simple, very simple, yet effective origi-
nal technical science. Neither man nor woman can
afford to miss it.

Your contrihutor,
H. S. Ma~ueL.

San Francisco, Calif.

Wants a Battery Charger
Editor, EXPERIMENTER:

After reading the announcement made in the
Decemher issue of Practicar ELECTRICS on page
54, ‘‘State articles you would like us to print,”
my first thought was, “A battery charger!”

T have had many talks with radio people and
they all agree that a battery charger of the type
I am ahout to describe and that could be con-
structed by the amateur himself would just about
<olve the nuisance and bother of carting the bat-
tery to the service station every time it went dead,
and in most cases the carting is dona rather fre-
quently. The charger I have in mind would
charge 2, 6, 8 and 12 volt batteries, also up to
4.24 volt ‘‘B” hatteries and is of the carbon-silver
contact type.

I might add that a detector cabinet with hinged
top and panel would make an excellent case for
such a charger.

The following departments are well liked in
Practicar  ErecTrICS: Experimental Electrics,
Junior Electircian, Elec-Tricks and the How and
Why columns,

Yours truly,
G. B. Teary.

Temperance, Mich.

The ExPERIMENTER and SCIENCE axp INVEN-
TION
Editor, EXPERIMENTER:

Have been reading Tre ExperimentER and
Science anp Invention for two years and my

interest has never varied in either of them. Tbhe
new EXPERIMENTER is the “herries,” if you will
pardon slang words, and SciENCE AND INVENTION
1s getting better every month. The two best fea-
tures of THE EXPERIMENTER are: the minimum
amount of advertisements which tend to make a
magazine lose its popularity with the public; sec-
ondly, the chemistry department. I always turn
to the chemical experiments first. I only wish
there were more, especially in ScCIENCE aND IN.
VENTION.
Wishing you the best of luck, I am,
Sincerely yours,

New York.

Ricuarp Corey.

We Did More Than Change the Name
Lditor, EXPERIMENTER:

Having read all Gernsback's publications for
several years, I think Tue EXPERIMENTER is the
best of all.

Having No.

No. 4.

If it is possible to make it any betier by chong-

ing the name again, go to it; brother, go to it.
Yours truly,

Box 218, Squlpa, Okla.

1, 2, 3, I am now anxious to get

Cuarres Day.

No Paper Can Take Its Place
Edstoy, EXPERIMENTER:

I have been a constant reader of your maga-
zine since the first edition of the EirectricaL Ex-
PERIMENTER years ago.

I am certainly glad to see the first edition of
Tue ExPERIMENTER published. There are few
good papers for the average chemical or electrical
(not radio) amateur experimenter. I trust you
will find it is this type of publication that your
readers want.

There are about four thousand magazines (more
or less) covering fiction, motor electrics, prize
contests, etc., but not one that can take the place
of a publication that can sincerely and honestly
fill the needs of the young, interested in chemi-
cal and electrical experiments. By ‘‘electrical”’ I
do_not mean radio either,

This is a day when *general electrics®” is found
everywhere, and that is only one good reason why
SctENCE aAND INVENTION or similar papers can
never take the place of your first editions of
EvEcTRICAL EXPERIMENTER.

Yours very truly,

Mich.

D. C. Price.
Detroit,

Wants More Experiments
Editor, EXPERIMENTER:

It was with the greatest pleasure that 1 noted
the rcturn of your magazine. In the past I was
a subscriber to the ELEcTRicAL ExPERIMENTER and
never could find a magazine, to my mind, as prac-
tical as that was.

Allow me to offer a word of advice: Please.
please do not procced to fill your new magazine
with radio articles. I assure you there are many
experimenters like mysclf who want a magazine
of our own, Those interested in radio can and
do subscribe to Rapio News and other such pub-
lications, while those interested, like myself, in
chemical and mechanical experiments hate to sece
so much space given over to that which does not
interest us in the least.

IToping for the greatest success you have cver
achieved in your new attempt, I remain

Evcene Ferris,
Rutgers Prep. School.
New Brunswick, N, J.

(You haze our pledge that the EXPERIMENTFR
will be continucd indefinitely with the present
editorial policy. You wmight rcad our editorial in
the November, 1924, i{ssuc.—EpiTOR.)

The Experimenter Is Precious
Editor, EXPERIMENTER:

T have the three last numbers of the Exrexi-
MENTER, and they are as precious to me as any
hook or magazine I have ever possessed.

I am much interested in chemistry, and I have
never come across a magazine that contains better
information along that line than does the Exper:.
MENTER,

I am also much interested in the general section
of the magazine. Junior Experimenter, Historic
Experiments, and Fiction Stories; hut by all means,
1 hope fyou will continue and increase the publi-
cation of news coming under the subject of chem-
istry, hecause I believe it is just what all high
school students and other people want.

Very truly yours,
ArTHUR G. Ravcwm.

New Tripoli, Pa.
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Latest Eledh'ical Patents

Pressing Iron

%

W™ e i,

\
"
e

A water reservoir in the hollow handle of
the pressing iron supplies water to a small
duct passing near the heating coils, llere the
water is vaporized and encapes through small

apertures in the face «f the iron. The iron
thus itself steams the cloth,
Patent No, 1,521,058 jssued to O. Walker,

Zurich, Switzerland.

Portable Lamp

This small electric lamp
signed for repalr work and is provided with

is specially de-

A small electromagnet in its base., by means
of whichh & magnet wit:1 a dise of magnetiz-
able material at the upper end thereof ean
be attached to any lror part of the machine
being repaired. The lamp operates on the
usual automobile storaze battery.

Patent No. 1,520,473 jssued to A. C. Kleck=
ner, Racine, Wis,

Headlight

COLORED
//SIDE LENSE

FRONT
LENSES

The peculiar construction of the lens system
of this headlight for automohiles provides a
hetter illumination of tie roadway, eliminat-
ing objectionable glare. it has two main
lenses set at an angle with each other and
one facing upward, the other downward aud
both forward. Small side lenses throw a warn-
ing light to the sides of the car.

Patent No. 1,520,405 Issved to C. F. Damm,
Buffalo, N. Y.

Toggle Panel Switch

?
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The toggle lever makes contact between a
centra) contact point and the outside brass
tube. In its normal, open position the central

portion of the lever being drilied out mo con-
tact Is made with the said contact point.

’atent No. 1,621,432 issued to J. F. Cave-
nangh, Travidence, R. L

Radio Receiver Block

There are a reries of terminals into which
the telephoae receiver wires can be plugged;
nll the terminals connect into the receiving cir-
cuit and aerial. There is aleo a shifting clr-
cuit which opens and closes the individual
circults as desired.

Patent 1,518,050 issuned to Walter G. Conger
o0i Independence, Mo.

Electromagnetic Tool

)

A singie layer coil wound on a long flexi-
ble iron rod magnetizes the latter and enables
the operator to pick up varicus ohjects of
magnetic material from inaccessible piaces.
The rod, which with its coil is an electromag-
net, can be bent im any shape so as to reach
al) places.

Patent No. 1,521,193 issued to R. W. Catch-
ing, Roseburg, Ore.

New Dry Cell

-
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The bhattery shown is claimed by the in-
ventor to be of cheaper construction than
the usual type. It contains (1) s mixture of
manganese dioxide and graphite moistened
with an exciting fluid, (2) an electrolyte of
gelatinizable paste, (3) a zinc shell as nega-
tive electrode, (4) & mucllaginous coating, (5)
and a carbon rod as positive electrode with the
application of powdered starch thereto.

Patent No. 1,516,974 iesued to W. B. Love-
man, Bridgeport, Conn.

Static Electricity Ground

STEEL OIL STORAG
BARREL

It is well known that when gasoline 1s de-
livered from storage tanks through small
apertures into truck or automobile tanks,
static electricity is generated and may accu-
mulate to dangerous intensities causing ex-
plosions and inflammation of the gasoline
v&por by discharges. To eliminate this dauger
the device shown above is used to ground the
garoline tanks and thus prevent the accumu-
lation of electricity. A ball of metal is per-
manently attached to the truck and a specially
canstructed grounding conductor is clippped
upon it.

Patent No. 1.520,485 fesued to F. C. Single-
ton, Chicago, 11,

Continuous Wave Transmitter

N

|/_'

=

In the oscillator here shown, designed for
coatinuous wave transmission, no oscillations
of any kind are produced when the circuit is
broken by means of the key or interruptor.
The key Is Interposed between the high tem-
~itn supply leads in a circuit inclading the
grid and the filament of the tube.

Patent No. 1,520,680 issued to N. Lea, Coven-
trr, and J. Reed, of Pinar, England,

Osophone

By means of this ingenious apparatus, the
desf are enabled to hear ordinary conversa-
tion and even radio. By means of two electro-
magnet pole pleces, gripped by the teeth, and
which are connected in a microphone circuit,
the vibrations are communicated to the teeth
aud thence to the entire osseous structure of
the head. The acoustic nerve becomee thus
affected.

Patent No. 1,521.287 lasued to Hugo Gerne-
back, New York, N, Y.
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HE idea of this department is to present to the layman the dangers of the electrical current in a_manner that can be understood by everyone, and that

will be instructive too. There is a monthly prize of $3.00 for the best idea on “short-circuits.” Look at the illustration and then send us your own par-
ticular ““Short-Circuit.” Tt is understood that the idea must be possible or probable. If it shows something that occurs as a regular thing, such an idea will
have a ggod chance to win the prize. It is not nccessary to makc an elaborate sketch, or to write the verses, We will attend to that. Now, let’s see what
you can dol

?{/{((f’ﬂ({m-.. : ( = =
This is the grave This tomb belongs
Of Thomas A. Folly, Of Joseph McGhad, H‘To I]-fianjy M. Stound.
Who on a wet day Who perspired through the cloth ‘,f 0 | e(fl";‘g 1ror(|i. ]
Made a ground for his trolley. Of his heating pad. ouched his faDlOYgro\llm . .
—GuUy BARNETT. —H. M. FREEMAN. ‘Davip VERMESCH.

"Fatal Current Gog‘gfrom .
.’|. Hand‘o_f Son to Father

» Norwalk, Ohlo.—~Ppescott 3Millimaa.
92, a farmer of Petersburg. ‘near here,
was clectpoculed in a pecullar manner,
Milliman and hls sen -John. wefe at-|op
tempting to locate trodble in the elec- |ta
tric service at their home. ce;

While standing on a 1adder teo In-
spect a transformer, the son came | be
-1 In contact with a high tension wife | Cro
€| le touched his father, who was stand- | (ald
e ing on the ground. causing the elder | Ca
€| Milliman's instant death. - to
T Young 3Millman wgss burhed about
t| the hands, but his condition Is pot |
!e.'lous.(

" YOUTHKILLEDON
;. GOING FOR CARDS

Alioona, Jan, 25.=Meclvin Parks,
aged I8, of Juniata. a local “burb'!
met Instant death late Saturday
.| night :n an odd accident in whleh {
p.| u card game played an important’

pari. ‘Paru wagrattending ja c:\rq_

party ang found that an extra’
} deck of sards.-was, needed. Ra-

e- | membering a dock of his left at hjsr
tn| machlne ixcti¥e Juniata eflk mill. fla
up | offered to go for M. To enter the

am | nlll he elimbed an elght foot steed |
fenge a! the rear of the mill - Al

the top of the fenée he grabbed a ‘

.| wire to steady himse}f. It hap-

| pened to be a 2,300 volt primary

| ine of the Penn Central Co.’s lead-

* | ing .Iato the mill and he ‘was in-

ataotly elo_g:lrocuted-,

ro
.
i
LY
t

Here lies the body
Of William Bowle.
He posed for his photo
On a high tension pole.
—L. G. Coox.

Beneath this sod
Is William A. Clark,
Who tried to find
A switch in the dark.
—STANLEY SyMMS,

In connection with our Short Circuit Contest, please note that these Short Circuits started in our November, 1921, issue and have run ever since.
Naturally, during this time, all of the simple ones have appeared, and we do not wish to duplicate suggestions of actual happenings or short circuits. Every
month we receive hundreds of the following suggestions, which we must disregard, because they have alrcady appeared in print previously. Man or woman in
bath tub being shocked by touching electric light fixture or electric heater. Boy flying kite, using metallic wire as a string, latter touching an electric
line. People operating a radio outfit during a thunderstorm. Stringing an aerial, the latter falling on lighting main. Picking up a live trolley wire. Making
contact with a third rail. Woman operating a vacuum cleaner while standing on floor heating register, etc. All obvious short circuits of this kind should
not be submitted, as they stand little chance of being published,
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HIS department is conducted for the benefit of everyone interested in electricity in all its phases.

of all, but necessarily can only publish such matter as interes's the majority of readers.
1. Not more than three questions can bhe answered for each correspondent.

2. Write on only ane «ide of the paper; all matter should be typewritten, or clse written in ink.
4. This departmert does not answer questions by mail free ‘of charge. i
25 cents for each. On questions entaihng research work, intricate calculations, patent rescarch work, ctc., a special charge will be made,

will be infurmed as to sich charge.

Kindly oblige us by making your letter as shori as possibdle,

We are glad to answer questions for the benent

No attention can be paid to penciled letters.
The Ldutor will, however, Le glad to answer special questions at the rate of

Correspondents

Pyroelectricity and
Piezoelectricity

(307) Alr. Chin Fu, of Canton, China,
writes :

Q. Will you be Lind enough to give a
brief explanation of what is meant by pyro-
clectricity and piczoelectricity ?

In reply we quote from Poynting and
Thompson's “Text Book of Physics™:

“Certain crystals initially showing no elec-
trification develop, if 1 eated uniformly. oppo-
site surface clectrifications on opposite sur-
faces. 1f they are ccoled from the nentral
condition, the polarity is reversed. The phe-
nomenon is termed pyroelectricity and it was
observed first in the eighteenth century.

“1f these crystals without being heated are
subjected to pressure along the axis of clec-
trification which was abaerved when the tem-
perature was changed, then opposite electri-
fications develop at th2 end of the axis. If
they are subjected to tension, the polarity
is reversed. The phenomenon is termed
piczoelectricity. It wa: discovered by J. & P.
Curie in 1880. They found that the electri-
fication under pressure was the same in sign
as that used for cooling, while that under
tension was the same in sien as that due
to heating. The pheromena are evidently
related to each other.”

Direction Finding

(508) Mr. J. T. Haight, Swiit Current,
Sask,, Canada, asks:

Q. How can I locite a source of very
marked and persistenmt interference in my
radio reception?

A. Mount a receiving set provided with
a loop aerial in an attomobile and by ad-
justing the loop determ ne the direction from
which the interference -cems to come. Draw
a line on the map correxponding to this direc-
tion, then assume a new position considerably
distant from vyour firs one and repeat the
observation. Draw another line on the map
corresponding to the new direction and where
these two lines intersect will he located the
interfering station, To check your results
three or four such ohservations can be taken
from different positiors, All the lines so
drawn should intersect very nearly at the
same point, that point iidicating the position
of the station.

Magnetism and Liqght

(509) AL Olivier de Val-Tourraine, Bor-
deaux, France, inquires:
Q. 1. What is meant by polarized light
and what relation does it bear to magnetism?
1. According to the widely accepted
undulatory theory of light, it consists of
waves of the ether, which waves like those
of water, advance in a direction at right
angles to the amplitud: or heights of the
vibration. Tn ordinary light, the vibrations
are distributed all around in a circle, the
waves of ether existing at every possible
angle referred to the lines of propagation
as a center.
If any portion of the waves are restricted
in their vibrations to a cingle plane, the por-
tion is said to be plane-polarized. This con-

dition can be brought about by various
means; liaht reflected from a glass surface
is partly polarized, and by transmitting light
through certain transparent crystals, such as
tourmaline, a well-known mineral, a trans-
parent sample of which must of course be
nsed, the .ight passing will be polarized. A
crude anilogy pictures the action of such a
crystal as that of a bird cage, which would
only permit waves to go through it whose
undulations rose and fell parallel to its wires.

It light polarized in a definite plane is
made to pass through glass and some other
transparent substances, exposed to a strong
magnetic field, the plane of polarization will
be rotate¢ just like twisting a ribbon of
paper.  This is the relation of magnetism
and polarized light expressed in a very crude
way,

E.\'/’El\’l.\IE.\'TEI\’S and ama-
tenrs, we want your idcas.  1Tell
us about that new electrical stunt you
haze meant to werile up right along,
but never aot to. Perhaps you hatve
a new tea, any new chemical or wire-
less cxperiments, perhaps you haze seen
some new clectrically arranged “do
Junny"—we want these ideas, all of
them.  For all such contributed arti-
cles that are acecpted we will pay one
cent a word upon publication.  The
shortey the article. and the better the
illustration—zchether it is a sheteh or
photograph—the better we like it.
HWhy not get busy at once? 1rite-
legibly, in ink, and on one side of the
puaper only, EDITOR.

Curing Sulphated Batteries

(5100 H. Shimigu, Tokio, Japan, writes:

Q. I am informed that sulphation of
storage battery plates can be remedied. Can
you tell me how this is done?

A. The following excerpt from G. \W.
Vinal's book on Storage Batteries answers
sour question:

“A simple and cffective remedy for this
condition is to pour out the eclectrolyte and
fill the cells with water.  After being al-
lowed to stand for about an hour, the bat-
tery may be put on charge at any rate of
current, provided that the voltage at the
terminals of the cells is less than 2.3 volts
per cell. Tt is desirable to make the voltage
as near 2.3 volts per cell as is convenient
ane to give the battery what is practically a
constant-potential charge. The resistance of
the battery will be high at the start and
the current initially small, but the current
will increase as the sulphate is broken down.
The cells will take the current as fast as
they are capable of being charged, and the
pracess hecames more or less automatic, but
the temperature must be watched and the
batteries cut off or the current decreased if
the temperature reaches 40 degrees C. (104
degrees F.) The charging may also be done
by the constant-current method. The water
which was put in the cells hecomes a solu-
tion of sulphuric acid as the charge pro-
ceeds, and readings of the rising specific

gravity can be made. Ii the final specific
gravity obtained aiter prolonged charging
becomes constant at too low a value, more
electrolyte should be added. It not infre-
quently happens that the specific gravity of
the electrolyte, initially water, will rise above
the normal figure. say 1.300, and this is clear
evidence that acid has at some time been
alded to the cells improperly, that is, when
they needed only water.”

Phosphorus and Life

(311) S, G. Hudson, Salt Lake City,
Utah, writes:

Q.—I was told that phosphorus is one of
the essential elements of life, but have been
unable to get more detailed information on
this subject.  Will you tell me in what re-
spects phosphorus is necessary to the main-
tenance of life?

A.—Phosphorus is essential to the growth
ot plants and animals. Various compounds
ot phosphorus are present in the soil, and
plants absorb and store up these compounds,
especially in their seeds. This vegetable
matter is then eaten by animals, who thus
assimilate the phosphorus compounds origi-
vally in the soil, and deposit them in the
bones, Dbrain and nerve tissues. Most of
these phozphorus compounds are very com-
plex and we camot here give their exact
claracteristics, Bones, however, consist of
ahout 80 per cent. of calcium phosphate,
Cz, (PO,

The freqnent growth of crops in the soil
would rapidly exhaust its phosphate con-
temt, unless the latter were replenished. For
th's purpose various phosphorus-bearing sub-
stances are added to the soil in the form of
natural or artificial fertilizers. Artificial
fertilizers are made from phosphate rock
wlich is found in large beds in South Caro-
lim, Tennessce, Florida and elsewhere. Slag
from basic steel works is used a great deal
as a fertilizer in Europe. It contains a
large percentage of phosphates. There are
other sources of supply.

Chemistry of Dinegar

asls:

Q.—Will vou give me some information
concerning the nature and production of
vinegar ?

A.—Vinegar is dilute acetic acid contain-
ing from 4 to 6 per cent. of the acid. It
is prepared by oxidizing dilute alcohol, The
transformation is accomplished by fermen-
taton.  When dilute solutions of alcohol
such as beer, or weak wines, are exposed
to air, they slowly become sour, owing to
the conversion of alcohol into acetic acid.
This change is due to the presence and ac-
tivity of a ferment named from the Greek,
mycoderma aceti; this is what is familiar-
ly called “mother of vinegar.” It is a fun-
gus.  Strong wines and pure dilute alcohol
do not become sour, because the fermentive
fungus cannot live in such liquids. Sub-
stances containing starch and fermentable
sugars, such as fruit juices, cider and mo-
lasses. slowly ferment when exposed to the
air forming alcohol first and finally vine-
gar  Cider vinegar is made in this way.
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Telephone Repeaters

Erratum.—The illustrations for this query
of our March issue were accidentally omitted.
We reprint it with the diagrams referred to.

L. C. Schneider, White Plains, N. Y.,
writes : )

Q. 1. 1 have heard that radio vacuum
tubes are used in wire telephony, Will you
please explain the function of these tubes
in a telephone system?

]
ouT

|

Il
FIG. |

Single way telephone eireuit.

A. 1. The length of wire over which
audible and distinct messages can be sent
is limited, and when it is desired to com-
municate over distances exceeding this limit.
it is necessary to employ some device that
will repeat or relay the message with added
energy at points on the line where messages
would otherwise become ton weak. Fig. 1
illustrates one form of thi> repeater. Mes-
sages are impressed on the grid circuit of
the tube and are amplified in the plate cir-
cuit and transmitted on the output sile of
the system. This type evidently is a “one-
way”’ repeater, for messages can be sent in
only one direction through it. In Fig. 2 a
“two-way' repeater is represented. Modu-
lations of the current from either side of the
line may be impressed on the grid circuit »f
the vacuum tube and fed back to the line
from the plate circuit. The coils (L) are
inserted to balance the line which waonld
otherwise become unbalanced by the trans-
formers (T). Sometimes a condenser 15
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placed in the plate circuit to prevent continu-
ous currents from circulating. In this case
only the high frequency modulations of tlus
current will traverse the plate circuit.

T
a o= T 3
T —
L L,
%
FliG. e,

Double way telephone cirouit.

Model Electric Furnace

duced to a molten state. Of course, the
melting point of the metal used has a bear-
ing on the time element.

This little furnace beautifully demonstrates
one of the most wonderful electrical laws,
and even though the young experimenter
does not put it to a practical purpose, he
will be able to acquaint himself with a prin-
ciple which may prove valuable at a later

(Continued from page 397)

date.  The art of heating by high frequency
currents is still open to further development,
and there is plenty of opportunity for the
youth of inventive talent to produce efficient
heating appaatus of this nature.

If the experimenter does not care to go
to the trouble of constructing the complete
furnace, the phenomenon may be beautifully
demonstrated with very simple apparatus. In
place of the furnace as described. a small

(Continued from page 300)

This is another version of the
Automate lamp designed for sur-
geons’ use. It is carried in a
convenient case and is operated
by hand exactly as described for
the other forms. It is even safe-
guarded by the fact that it can-
not well be made too hot for the
patient’s organs.

It will be observed that the case
contains a variety of specula for
different uses. It will be recog-
nized that the portability of the
instrument recommends it strong-
ly to the physician and surgeon

e e 3 et

.tubular insulator such as used for house
wiring is wound (for about 134 inches) with
bare No. 18 copper wire. This is connected
to the oscillating circuit in the same manner
and in place of a charge of iron filings a
small wire nail may be placed in the tube
A current application of a few minutes is
sufficient to heat the nail to a temperature
where holding it is far from comfortable.

CThe Automate Lamp

who carry their case of instru-
ments with them, as they have to
be prepared for emergencics.
The mere weight and bulk of bat-
teries would be objectionable un-
less the small flashlight batteries
were used. and these have the un-
fortunate habit of {ailing in an
emergency.

Auntomate lamp in this case to ba
carried by a surgeon enabling him
to light the cavities of the body.

CThe Ark of the Covenant

'‘Say, Milliken,” I said. “why don't we 0

“—take them with us,” he nnished with a grin.
“l was just thinking what a pity it was to leave
them to the mercy of the railroads.”

“Can she do it?”

“Can she do it!” Milliken repeated scornfully,
“Iluh!™

The job presented no great difficulty. We un-
shipped the limousine top of the Merlin, then laid
stout battens across the floor of the cabin. The

three engines were brought, one after the other.

on a traveling crane into the hoat--shed. and were
lowered into the open cabin. To preserve our tly-
ing balance, we had to bring them forward almost
up against the pilot’s seat. The job was over and
the top replaced by four o’clock. and we set off
for Long Island. six hundred kilometers away.

I

As we passed over the northern spurs of the
Alleghenies, with their little towns and hamlets
dotted about, it seemed to me, with all my thoughts
on the raids, that it was not outside possibility for
a camouflaged airship shed to be concealed among
their woods and valleys. There were wide spaces
enough, sparsely inhabited, where the secrecy of
such a base could be preserved for a good length
of time, sufficient except for accident, at any rate
—to enable the raiders to carry out quite a num-
ber of operations before making their get-away.

(Continued from pagc 379)

Remembhering the wide areas of thinly populatel
land in this modern Amcrica, even within a few
hours’ striking distance of the crowded Easter:
States, it came to nie that the hunt for the lai-
of the marauders could easily he a long one. I
was amazing to think that the airship could s
easily descend on a town without ob-ervation anl
vanish, so to speak, in thin air. In none of the
raids so far had there heen amy rehable <tory ct
the vessel having been seen—except i r the dream
of the besotted Finn, Klenski. There had been the
u~ual crop of lies, fantastic enough to defeat them-
selves, hut the clear, unstrained evidence of the
credible witness was lacking.

Although none of tle raids had heen attended
by loss of life, there was sometling terrible in the
silent approach in the middle of the night, the
uncanny power of robbing all waking folks of con-
sciousness, in the rapid operations in the dead
quiet, and in the stealthy retreat when the work
was done. Tt did not need the recollection of the
nerve-wrecking first sight of the helpless Parnassic
to make one’s hair prickle at the thought of the
marvelous potency in the hands of creatures more
definitely malign than the raiders had shown them-
selves.

As T thought of these things, a whimsical notion
came to me, and I turned to Milliken.

. “I.(;vonder if they use the Boon double silencer?*
said.

“Shouldn’t be surprised,” he returned, picking
up my thought with that queer quickness of his.

“There was a nt chanic down at the Loutsville
levee who had been awake all night. He never
heard the slightest hum.”

“Was he out of doors during the time af *hs
raid at all?”’

Yoot

“And saw nothing?”

"Not a thing.”

‘Did you ask him if he looked up at the sky>"’

“No. I didn’t bother. lle was an air mechame,
I tell you.”

I had to grin at Milliken's sparing way of mak-
ing inquiries. He knew too well that an air nie-
chanic would be sure to glance up at the wind
indicator. and every now and then look for any
change in the weather.

“Funny thing it they're using my silencer,” I
said.

“Hul!” said Milliken, and [ had to guess whether
he agreed or otherwise with my sense of the curi-
ous.

We made Gardiner Bay hefore six o’clock, and
turned all hands on to unloading the new engines
We shunted them through the sheds on the over-
head electromagnets, and deposited them, each to
its own bed, on the new planes ready for fitting
Milliken was not content until he had the pro
peller and the engine cap fixed on one of the
buses, just to get an idea of the general effect.

“Pretty,” he said grudgingly, “‘quite pretty, I'm
glad we gave them green bands, though. Wouldn't

(Continued on page 420)
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Risler Fluorescent Tubes

The prmcipal difficulty consisted in mak-
g these substances in a state of vapor
penetrate into the interior of a vacuous tube
to be submitted to an electric discharge. To
carry this out, he connected a secondary cir-
cuit to a glass tube; the two terminals of
this current ended in disc cathodes, whose
heams converged on the matter to be sub-
jected to bombardment. Then the whole
was soldered into a tube. On the other
hand, an interrupter in the circuit gives a
power of increasing the potential and fre-
quency of the seconcary circuit.

When a luminescert tube grows hard, in
consequence of the absorption of gaseous
molecules by the gla.s interior, the electric
current leaves the sec ndary circuit and goes
through the interrupter, the potential energy
increases and the cathode rays impinging
upon this substance bring about an emission
of metallic vapor, but the formation of a
tube of this kind requires a most minute
attention for its exhsustion.

Metals and salts are never found in nature
in a state of purity aid even in their course
of preparation they attract in differing de-
grees most of the elcments with which they
come in contact. We find that traces of
nitrogen of hydrogen of carbon dioxide
and other gases are to be found in chemi-
cals rated as chemicilly pure.

The elimination of all these impurities re-
quires a series of delicate operations, for the
tube must first be wade very hard, being
reduced to an almost complete vacuum
so that the electric current cannot traverse
it. The photograph taken in the Physiologi-
cal Laboratory at tie Sorbonne, shows a
complicated apparatus required to make a
Risler tube. On tha left we see the re
cipient of phosphorous anhydride, which wil’
absorb the molecules of hydrogen covering
the anode, then foll nwing to :he left still
further we sce th: successive recipients
which enclose the maznesium ribbon, and the
filament of tungsten recovering the red phos-
phorus, as well as the vessel »f liquid air
in front of the electrician. By these vari-
ous supplementary appliances the tube is
rapidly brought to its high vacuum. To
bring it up to the prcper degree of hardness,
it is subjected to electric discharges of in-
creasing mtensity until the normal excitation
is reached. As the 1ube is being made, the
technicians examine its fluorescence by means
of a hand spectroscope which gives them

turning the Bradleys:ats slowly to the right
and placing the coupling between the antenna
and ground at maximnum. Slowly vary the
tuning or condenser dial, keeping the tickler
or regeneration control fairly tight. C.\V.

stations will almost immediately be heard,
and by various manipulations of the grid
leak, condenser and -ickler coil, any desired
station may be brought in at its greatest
strength.  If interference from nearby sta-

TR AECACARELI

FIG 6

Detail of tip jack for standard telephone

cord tips.

(Continued from paye 380)

very useiul indications as to the develop-
ment of the vacuum and the occluded gases
and other characteristic peculiarities. The
tube should .never operate with a higher
potential :han that to which it was subjected
during its preparation; in the other case a
new metallization of the interior of the tube
will be produced, which will give a seccn-
dary emission of the occluded gases.

Great care has to be taken in passing cur-
rent to the electrode. As a filument M.
Risler uses tungsten or ferro-nickel alloy

* covered with borax (Cooper-clad) whose co-

efficient of expansion is almost identical with
that of radiox or pyrex glass, such as the
tube is made of. Such an electrode will
stand the passing of a current of 100 am-
peres.

Once the exhaustion of the cathode is
completed. the maker of these liminous
tubes determines the value of their con-
stants,  Ctilizing the absorption power of

We Pay One Cent a Word

"L want good electrical articles on
various subjects, and here is your
chance to make some casy moneyx. e
will pay one cent a word wpon publica-
tion for all accepted articles. If you
hazve performed any novel experiments,
if vou sce anything new electrical, if
you know of some new electrical stunt
be sure to let us hear from you. Arti-
cles with good photographs are par-
ticularly desirable.  Write legibly, in
ink. and on one side of the paper only.
—EDITOR.

carbon at the boiling temperature of lignid
air (—272° C.), we recoup the occluded
gases eliminated in the course of the opera-
tions of pumping and purification. If after
this readmission of gases the needles of the
voltmeter and the ammeter stay almost fixed
upon their respective dials, the constancy of
current and potential are assured.  The tube
is then considered to be formed; it can be
separated from the leading-in tubes by the
blow-pipe and will act just as long as there
is a sufhcient volume of vapor in the crystal-
lized salts.

Getting On the Air

(Continued from page 373)

tions is experienced, loosen the antenna conp-
ling by turning the right-hand dial and then
retune slightly. Fine adjustment of the grid
leak will then help considerably in clearing
up and bringing in the signals at their best.
When tuning on the extremely low wave-
lengths, say from 40 to 80 meters, it will be
found necessary to loosen the primary coup-
ling in order to keep the set in oscillation.
[t is found that if the primary is coupled
ton closely to the secondary, it absorbs so
much energy from the latter coil that the
circuit cannot oscillate. All these adjust-
ments, however, may be quickly learned.
When fixed condensers are plugged into
the circuit and broadcast stations are to be
tuned in, keep the tickler coupling loose so
that the set will not oscillate and thercby
radiate and interfere with other nearby re-
ceivers. After one learns the knack of tun-
ing this set, which may be easily acquired,
no trouble at all will be experienced in bring-
ing in long distance stations and by listening
to various ones and copying their messages
yvou will quickly pick up on your code-speed

Under the action of the electric excitation.
an absorption phenomenon results, which ex
acts an automatic valve to introduce a new
supply of gas. As the average of a series
of experiments, M. Risler assigns a duration
of 12,500 hours for ten grammes of a salt
of alkali metal, under a pressure of one
millimeter of mercury and a current of six
amperes.

«The Risler tubes possess 1 conductivity
correspondding exactly to the potential of
iinization of the elements of a chemically
rure gas, and by rubbing the tubes with a
cloth, their brief illumination is accomplished.
while a little magnet brings about a bril-
liant shimmering light following the cycles
of the alternating current. On the other
hand. if they are supplied from a high
potential transformer or an induction coil,
their light is stabilized and gives 275 candles
to the meter (39.37 inches). There is no
need of a transformer when certain gases
are used within the tube such-.as neon or
ritrogen in the natural state. In this case
L{. Risler utilizes the make-and-break sparl
tor bringing about the luminescence, which
5 given by the Edison effect. In that case
he uses a flament battery and a filament
covered with radio-active oxide, as thorium
oxide for example. The electronic emission
5 enough to make the gaseous ion luminous.

There is no doubt that radio-activity will
torm in the future the principal source of
this kind of lighting. But the problem is
pot yet fully solved so that the final definite
selection of the gaseous mixture to be em-
ployed in the vacuum tube cannot yet be de-
termined. For a long time past it has been
kno>wn that the coloration of a luminous
source varted with the period of rotation;
‘hat it produces on our retina impressions
of varying colors according to its irequency
We also recognize that xenon in particular
has a conductivity of but one-hundredth that
of neon: the latter is used by Clude in his
:uminescent tubes,  Unfortunately. this gas,
xenon. which also is a by-product of liquid
air, is not vet produced commercially.

Perhaps the emanations from radio-active
bodies. as our illuminant, will yet come into
ase. and then the ideal lighting will have
been determined, for it will cost hardly any-
thing, the emissive power of these mysteri-
nus substances lasting for several centuries.

(Continued on page 418)

t0 a point where reading code will become
second nature.

The reader may wonder why no vernier
~as placed on the condenser dial, as he may
often have heard that tuning on short waves
1s extremely sharp. This is true, but by
using four-inch dials with large knobs it
was fouud possible to control the condenser
within one-quarter of a degree on the dial.

MICA CONDENSER

£

™ SOLDERED —

“~CORD TIP5 -7

FIG 7

Method of mounting a tixed condenser on

eord tips.
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The Electric Kitchen in the Restaurant

HERE is a restaurant in Paris near

the Saint Lazare station, in which an

 clectric cooking system on a very large

scale was recently installed, prominent mem-

bers of the Government taking part in the
inauguration.

The kitchen proper is described as having
its walls coated with enameled tiles; its ceil-
ing of a glistening white; the whale present-
ing a great contrast to the typical kitchens
of the olden times. A two-phase current is
utilized at 42 cycles from a 12,000-volt cir-
cuit, connected by two cables, one as a sub-
stitute for the other in case of a breakdown.

A transformer installation of 300 kilowatts
capacity lowers the potential to 200 volts for
the cooking and to 110 volts for the lighting.
The ranges in general consist of a heavy
frame of bar iron with white enameled sheet
iron panels to close in the heaters and other
parts. The walls of the boilers in which the
gridirons are held in a vertical position are
double, ande made heat insulating by a layer
of asbestos, to prevent radiation and ensuing
loss of heat.  Below each furnace there is
installed a glazed box which leads to a ven-
tilating pipe of elliptical cross-section which
carrics of all odors into the chinmey.

The first thing to be described is the elcc-
tric service range which the cooks have en-
titled the “communard.” It is so called be-
cause almost any dish requiring quick heat
and rapid cooking can be taken care of on
it.  The heating elements consist of nickel-
chrome wire coiled around quartz tubes.
Above cach such furnace there is a grating
on which sauce pans can be placed.  The
service range uses 45 kilowatts and can give

(Continued from page 381)
4 heat of over 1,000 degrees Fahrenheit.
This is the extreme, as there are two stand-
ard heating connections.,

The roaster shown in Fig.

2 has six ia-

John L. Reinartz

writes upon a vear's work below 40
meters, which should be of the utmost
interest to every radio amateur
throughout the country.  Reinartz
needs no o intreduction today and his
recent work on short wave exper’-
ments makes wonderful reading, Tearn
all about it in the April issne of Rano
NEWS,

The Eclipse and Radio Reception.
By G. C. B. Rowe.

The Grid as Traffic Regulator.
By Sir Oliver Lodge.

The Effect of the Atmosphere on Rado
Waves.
By Prof. J. M. Guinchant.

Underground Radio.
By S. R. Winters.
A Year's Work Below Forty Meters.
By John L. Reinartz.
The Latest in Tuned Radio Frequency.
By Arthur Reed.

About Radio Losses.
By Wilfred Taylor.

Super-Heterodynes,
By D. J. Hall.

Building Compact

dependent spns and the same heating coils
are used in it as are used in the last de-
scribed range. It is also shown in another
rillustration.

A small electric motor above the apparatus
turns the spits by a bicycle chain and
sprocket wheel which will be seen clearly in
one of the pictures. The juice escaping from
the meat is used for basting automatically.
and eventually escapes and is collected. Then
comes an electric grill shown in the same pic-
ture; the roaster takes 50 kilowatts and the
vertical grill seen on the left requires 20
kilowatts.  There is even a separate place
for broiling fish.

There is also a pastry range, a two-storied
structure, which comprises two ovens com-
pletely independent of each other and in-
sulated by a non-conducting pulverulent ma-
terial.  Although we are now in the face of
lower costs, each of these ovens uses no less
than 5 kilowatts, There are three stages of
heating which can be applied to these pastry
OVENRS,

Tell-tale lamps and the pyrometer are used
specially in the pastry ovens where tempera-
ture is so important.  The expense of run-
ning them s reduced by taking advantage
of the perinds of day when there is a re-
duced scale of prices for electric power.

In one of the restaurants as many as 400
lunches and as many dinners have to he sup-
plied each day, so that the ranges are going
from six in the morning until night. DBe-
fore the installation of the ranges 20 tons
of charcoal were burned per month, while
now only 700 kilowatts of power supply the
heat rcqmred

Risler Fluorescent Tubes

At the present time the Risler tube with
converging, cathodes for the bombardment oi
various metallic salts gives us sources of
cold light of incomparable beauty, and they
consume but one-sixth of the electricity of
half-watt incandescent lamps. (A hali-watt
lamp indicates a lamp which consumes only
one-hali watt of electric power to produce
the light of one candle.—Iid.) A gammut
of tubes of ten millimeters diameter (about
34-inch) which were coated on the inside
or outside with a phosphorescent substance
mixed with various salts, gave a scale or
gant of greatly varving shades of color.
M. Risler excited these tubes by a current
of high frequency from a transformer. Un-
der the influence of electric excitation thc)
lighted up vividly, the radiations sceming
to be concentrated on their immediate peri-
phery. This peculiarity makes them adapted
for the decoration of rooms and the orna-
mentation of shop windows, of cafes and

and two clectrodes shaped as shown in Fig.
2. The inventor of the device suggests a
lamp of the type shown in Fig. 3. Here
the electrodes and electrolyte are contained
in a sealed tube made of glass or other
transparent material.  The anode is a tube
of aluminum alloved with manganese and
copper while the cathoade is a carbon or
lead rod. The latter carries a few insulat-

(Continued from page 417)

of club rooms.  Hidden in the hangings and
the decorations, they can bring about phos-
phorescence of  various costumes ol actors,
which then become luminous in the dark,
and thus develop most decorative tluorescent
effeets. The illumination has been applied
to the facades of several Puarisian establish-
ments; thus a drug store shows the Geneva
cross upon its iront.

In the Physiological Laboratory we have
participated in the sensations due to excita-
tion at high frequency with the human body
in circuit therewith of a carbonic acid gas
tube covered with a layer of zinc sulphide.
A lady carries the motto “Tailo” on one
side and a2 man who carries the other end
of the sign with his left hand grasps a con-
ductor with his right hand in the proximity
of the transformer.

In electro-medical  science  the luminous
tube will find useful application, and in par-
ticular in photo-therapy, where now ultra-

Light by Electrolysis

(Continued from page 400)

ing washers to prevent contact of the two
clectrodes.

Of course, in all these forms, two alumi-
num atloy electrodes could he emploved and
the lamp could then be supplied with alter-
nating current. . Other modifications in shape
can be devised by the experimenter.

As stated above these lamps will emit very
little light but theyv are remarkable becauce,

violet Hght is used for treatment of certam
external affections. Doctors now use quartz
burners or mercury vapor lamps for such
treatments.  They obtain in this way a group
of radiations some of which have antagonis-
tic physiological actions. N, Risler has suc-
ceeded in isolating the ultra-violet ravs by
adding to his tube caesium chloride or cal-
cium chloride, or by introducing metallic
salts into the interior of carbon electrodes.
Practicians now can treat each pathological
case with the proper radiations on account
of this selectivity. Finally, zinc sulphide con-
tiaining cadmium sulphide spread in very thin
pellicules on a mercury lamp or on a screen
held in front of the voltaic arc produces a
light for the operators of moving picture
projectors, which has no injurious cffect. It
is cvident from this brief description of the
investigations that the fluorcscent tubes will
have extensive application if made on the
industrial scule.

if successfully developed, they will provide
sources of light which can be safely used
in the presence of explosives and in ali
places where the heat due to incandescent
lamps renders these latter dangerous. In
addition, the electrolytic lamp has the ad-
vantage of extreme simplicity of construc-
tion. Tt will operate on circuits with widely
fluctuating voltages.
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T'his Beautiful
25¢c Book on
Wood Finishing

Our book gives complete instructions for finishing all wood—hard or soft—old
or new. Tells how inexpensive soft woods may be finisaed so they are as beau-
tiful and artistic as hard wood. Explains just what materials to use and how
to apply them. This book is the work of experts—illustrated in color—gives

covering capacities—includes color charts, etc.

copy.

Use coupon below for a FREE

JOHNSON’S WOOD DYE

(PENETRATING)

Johnson’s Wood Dye is very easy to apply. It dries
in four hours and will not rub off nor smudge—pene-
trates deeply, bringing out the beauty of the grain.
Johnson’s Wood Dye is made in 17 popular shades
as follows:

No. 128 Light Mahogany No.
No. 129 Dark Mahogany No.
No.127 Brown Mahogany N,

125 Mission Oak
130 Weathered Oak
110 Bog Oak

No.329 Red Manogany - .

No.120 Fumed Oak %0. 117728 Il;lemtsh Igak s
No. 123 Dark Oak 0 rown Llemish
No. 126 Light Oak No. 131 Walnut
No. 124 Golden Oak No. 140 Early English
No. 160 Brown Gak No. 180 Gray

‘All shades may be easily lightened, darkened or
intermixed. Full directions on every label. Select
the shade of Dye you want from the list above and
order it from your dealer by name and number.

S. C. JOHNSON & SON, Racine, Wis., U. S. A.

“The Wood Finishing Authorities’’

Johnson’s Wood Dye is a dye in every sense of the
word. It contains nc finish whatsoever. Like most
first class products it answers one purpose only—it
dyes the wood—the finish must be applied over it.
We recommend Johnson’s Varnishes or Johnson’s
Polishing Wax.

As}< for a FREE copy of the Johnson Book at the Best
Paint or Hardware Store in your locality. Stores dis-
playing the Johnson Service Department Sign

shown below ‘can furnish the Book and full information on
how to finish wood the proper way. Or, use coupon below.

i----------------------------------------‘
1
: S. C. JOHNSON & SON, Depl. Ex. 4, RACINE, WIS :
. ““The Wood Finishing Authorities” .
1 tCanadian Factory Brantford) :
[ ]
1 Please send me free your Instruction Book on §
1 Home Beautifying and Wood Finishing. 1 enclose :
[ ] 10c to cover postage and wrapping. H
[}
' MY DEALER IS.......o..iitiininnnninnnaen.. .
: My Name ... ..ottt iiianannns :
1 AdBTESS .. ..ottt et :
. '
M L}
L)

City and State..........c0oiivvrirvesenncrasosan
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Men Needed in
Electricity

N\ ]O PROFESSION offers greater opportunity

LN to-day than Electricity, Salaries of $12 to
$30 a day are not uncommon and the opportunity
for advancement is unlimited,

As Forrest Crissey said recently in The Satur-
day Evening Post—'"The demand for electrical
work is increasing immensely and electrical con-
tractors assert that the supply of electrical workers
cannot overtake the demand for several years.”

Now is the time to prepare for a good position
in this profitable, interesting profession. You can
study right at home in spare time through the
International Correspondence Schools—just ae s
many other men have done. The I. C. 8. Elec-
trical Courses have been endorsed by Thomas A.
Edison and Charles P. Steinmetz—the late elec-
trical wizard of the General Electric Co.

Just mark and mail the coupon printed below
and full information about Electrical Engineering,
Electric Lighting, Electric Wiring, Electric Ra!l-
ways, Radio or any other work of your choice will
come to you by return mail.

Mail the Coupon To-day
— e — e e TEAR OUT HERE = ro= o= == cem
INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 8887.C, 8cranten, Penna.

Explain, without obligating me, how 1 can qualify for
the position, or in the subject, before which 1 mark X.

ELEOTRIOAL ENGINEER OHRMICAL ENGINEER
Electriclan l’hum-#

Electric Wiring SALESMANSHIP
Electric Lighting ADVERTISING MAN
Electric Car Running Window Trimmer
Heavy Electric Traction SBhow Csrd and Sign Paint'|

RAILROADFPOSITION
ILLUSTRATOR

Electrical Draftsman 'S
DESIGNER

Electrio Maochine Ilesigoer

‘Tel h Expert

I’n::c':r'l‘elephony !ﬂ%‘.’{fﬁ:ﬂt‘.‘f""
MEOCIHANIOAL ENGINEER Business Correspondent
Mechanical Draftsman BOOKKEEPER

Machine Shop Practice

Stenographer and Typlss
E‘W‘E"k“ Cert, Pub. Accountant
Gan nEinm Traffic Management
CIVIL ENGINEER Commercia )4
Surveying snd Mapping GOOD ENGLISH
Mining Engineer STATIONARY ENGINEER
ARCHITECT CI1VIL SERVICE
Arehitestural Uraftaman Rallway Malil Clerk
Architects’ Blue Prints Textile Overseer or Bupt.
PLUMBING AND HEATING AGRICULTURE
Sheet Metal Worker I‘onltrylhllh.l Spanish
Navigator Automobiles RADIO
Name.
-30-24
Present Business 42002
(4] i Address ______
Street
and No
City. State

Canadians may scnd this coupon to International Corre-
spondence Bchoole Canadian, Limited, Montreal, Conada

ON ONE TUBE

R1G FREE BOOKLET tells the story. California users
of CROSS COUNTRY CIRCUIT hear Atlantie Coast,
Canada, Cuba, Mexico and Hawall. Atlantie Coast users
hear England to California. Our new plan makes this
set easlest anl cheapest to build. One hour puts In
One tuning control.  No soldering. Any

ce ean do it. BRIG BOOKLET FREE or complete
instructions for 25¢ stamps or coln.
VEREN RADIO CO.. BRox. Exn.-117. Oakiand. Calif.
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The Ark of the Covenant
(Continued from page 416)

like the olil girl to sce them making free with her
own particular blue!”

“Say, Milliken,” I protested, “don’t get abso-
lutely stuck on the old girl, as you call her. We're
going to design even a better bus yet,”

He looked at me pityingly.

““Some people,”” he remarked in a_ general sort
of way, ‘“are like Julius Cawsar. They keep on
bein’ ambitious till it busts them!”

“That,” I reminded him cruelly, *“was pretty
mnuch what you said when I first suggested the
Merlin to you.”

“Aw, well,”” said he, with a half-ashamed grin,
“the Merlin’s a peach.” Then he broke off thank-
fully, “lere’s your dad on the Seven.”

IHe Meets Lord Almeric and His Father in
Long Island

We went down to the jetty as the Servenm was
brought to, and to my surprise the first person to
«tep ashore was not my father, but Lord Almeric
Pluscarden.

“Hullo, Lord Almeric!” 1 said.
were in Washington?”

*I have heen in \Washington,” he smiled, *but
T have had to come back in a hurry. Your father
kindly sent the seaplane for me.”

“Ifullo, Jimmy!’ my father bhroke in,
to Louisville?”’

I nodded,

“I thought you'd go. Come along home to din-
ner, Lord Almeric and I havé something to dis-
cuss with you.”

The three of us got into the roadster, and soon
were sitting down to dinner at Hazeldene. There
was a touch of gravity in both my father and Lord
Almeric, though they spoke without restraint, dis-
cussing the Louisville affair very keenly,

“The radium settles it,”” said my father.
up against no ordinary crooks.”

*“It's a big thing,”” I agreed.

“There’s some idea underlying the whole series,”
said Lord Almeric. ‘It is hopeless for your press
to attribute it all to a revival of the I. W. W.
idea. Men who give gifts of radium to hospitals
and research institutes are hardly of that kidney.”

“No,” said my father.

*“What would you say was the notion back of
it all?”" I asked them,

"Heaven alone knows!"” the old inan burst out,
“It could not have come at a more awkward time.
We have enough on our hands already—eh, Lord
Almeric?"’

“Truly.” Lord Almeric nodded gravely.

“I had better take my son into our confidence,
my lord,” the old man said formally.

“I agree. It would be better.”

. 'Il;he old man turned to me and gave me a keen
ook.

“Jimmy,” he said quietly, “Lord Almeric will
agree with me that the world is ready to seethe
over, Unless we can pull back in time, we will
be in a world war again. Let me show you. Our
situation here. Japan, over-populated in the most
appalling fashion, is knocking at our door insist-
ently, wanting some of our room. The British
dominions are closed to the yellow immigrant, and
Japan is prevented by the world from getting all
she wants in Siberia and China. That pot is ready
to boil gver.

““Take the European situation. There is Ger-
many snarling over new Russia like a dog with a
bone, and—your pardon, Lord Almeric R

“Not at all, Boon,” said Lord Almeric, “‘And
Britain—ah—Jimmy, if I may take the privilege—
Britain ready to fly at Germany's throat because
the bone is a particularly juicy one.”

“I’oland, too,”” my father went on, ‘“betrayed
for the second time in history by the European
powers—and by America, who ought to have known
better. France, again, hardly mended yet from
the devastation of '14-18, naturally sick at seeing
a country in her debt forging ahead of her, ready
to take up the sword against her old enemy. Then
there’s that hotbed of swaggering, clashing na-
tionalities, the Balkans, each new state more bump-
tious and aggressive than the other. I tell you,
Jimmy, if any lesson came out of that war, where
you fought, and which cost so much in treasure
and blood simply chucked away, the world has for-
gotten it."

“Why on earth can't thev all settle down with
what they've got and do a bit of work?'’ I asked.
“What’s at the root of it all?"

“Thought you

“Reen

“"We're

“What is the root of all evil, Jimmy?" said
Lord Almeric.
A Discussion
“That’s it,” said my father. ‘“Money. Fach

nation thinks the other is making more than itself,
and that without working for it. The great cry
is ‘unfair competition’! If one nation has the wit
to think ahead, to take the right line of develop-
ment to meet a coming want in commerce, its
neighbor yells, ‘Unfair competition!" ™’

“I know little nf things international,” said I
to Lord Almeric, ‘“‘except concerning my own line,
I hope there's no chance of a row between your

country and ours, sir?"”

“No, thank God. There’s that comfortable streak

in us both that makes us admire a successful rival
in trade rather than immediately want to cut his
throat. The shopkeeping instinct, if you like—
but of value to our sense of proportion. But we
may find ourselves on opposite sides, willy-nilly, if
some of the hot-heads come to blows, 1f America
had to take a firm hand with Japan, what could
Britain Jdo? If she sided with Japan, she would
alienate her overseas dominions, who will not have
the Jap on any consideration. If we in Britain
supported America, we should endanger large finan-
cial interests we bave in the East. We should
lay our KEastern posscssions at the mercy of the
yellow people, for new China would be dragged in.
it is an exceedingly complex situation, Jimmy, and
not one that can be threshed out after dinner.”

“Let me accept it as threshed out,” said 1.
"\)\'hcre do you, Lord Almeric, and dad come into
RS

¢On the money side,” said the old man, “There's
lots of them that would like to fight, but they
can’t do it without mioney. And there are num-
pers of people asking for loans at the moment,
ostensibly for development work., We have to go
very carefully. Lord Almeric’s mission in America
has been for the formation of an understanding
hetween Britain and our people as to how far we
may go in this or that direction. In our discus-
sions—between an American group of financial
firms and banks and an English group, as repre
sented by Lord Almeric—we have come upon i
new situation that may well upset the whole ar-
rangement. It may lead us into a big war, nom
nally through one with Japan.”

“Good Lord!"”

“Now, Lord Almeric has to get to London iu
quick time, to put the case before his people
There can he no question of cabling it. We
did not want you to work in the dark '

“1 don't mind working in the dark, dad. You
want me to get Lord Almeric to England?”

“You've got it, Jimmy. I have pledged Lord
Almeric my word that you will get him to Lon-
don by some means or other by Saturday.”

“I wondered if you could put me ahoard some
ship reaching Southampton on Friday morning,”
said Lord Ahneric. "I am ashamed to throw
myself into your hands so helplessly—but your
father insisted.”

Transatlantic Aviation

“Dad was quite right, Lord Almeric,” sad |
“You'd be leaning on a broken rced to try the
Transatlantic Aviation. Their weekly plane doesn’t
leave until Friday midnight, and it would be the
early hours of Sunday morning before you reached
London. Clumsy brute!—for all its four engines!”

“I thought perhaps you could overtake the
Thessallic or the Purthalia,” said his lordship.
“Let me see.” I searched for a shipping list.

‘““The Thessalic sailed on Friday night, and 1
due to reach Southampton next Friday morning.
The Purthalia left last night. Sunday, and reaches
Southampton next Sunday morning, so she washes

out.
The Thessali

“Suppose we started to-morrow.
will be over three days out, more when we reach
her. Lord! She’ll be well over three thousand
kilometers out when we overtake her! 1 might
as well fly you all the way, sir.”

“But surely that would be unnecessary—I coull
not think R

“Don’t you see, sir? The whole distance i
under six thousand kilometers. I should have to
fly about seven thousand on the double journey to
the ship and back. I had better fly you the
whole way, It will give me time to put the Merlin
in first-class order, anyhow. I'll bave to ship new
tanks for extra oil and gasoline,”

*Will the Merlin do it?" the old man asked.

“You bet you, dad. In thirteen hours. We
leave here on Thursday evening before dinner, and
we reach Battersea acrodrome at one o'clock on
Friday, allowing for the difference in time. How
will that do, Lord Almeric?”

.“Splcndid! I cannot find words to thank you,
)immy—or you, Boon—you overwhelm me with
kindness: '

“We won't say anything ahout that,” eaid my
father grufly. “Will we, son?”

“Surely not,” said I. “I'll be glad to give the
Merlin such a good test. All you have to do.
Lord Almeric, is to regard yourself as so much
make-weight cargo.”

“Heaven forbid!” Lord Almeric laughed. *“You
might find it necessary to jettison me!”

“I'd jettison the Merlin first!” 1 blundered,
reddening at my appare:: rudeness to a man so
courteous.

“Heaven forbid that. too!” said Lord Almeric.
“The sea police might arrest us in midair for
having no visible means of support!™

He put an arm on my shoulder and we went
to the billiard room, where his lordship consci
entiously collected a nice selection of the Boon
dollars by thoroughly beating my dad and me at
pool and snooker. I went to bed early, for I
intended to get some work done before breakfast,
and left my elders trying trick shots.

1 was just dropping off to sleep when my father
came into my room.

(Continued on page 424)
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Buidd, the g@txéow%am dreaned, of
TROPADYNE SUPERADIO OUTFIT

HIS Superadio 6 Tube Set brings in

Station KFKX (Hastings, Ne-

braska), 120¢ miles, in New York
City, clearly on a loud speaker, using
only the small Joop which comes with the
outfit.

The outfit advertised here is complete,
as listed below, everything needed is in-
cluded, down to the last screw. The
charts, blueprints, directions and photos
furnished are so complete and explicit
that anyone can build this set and have
1t working within a few hours. There is
nothing additional to buy except the
necessary batterie: and tubes. Price in-
cludes mahogany cabinet and folding loop
aerial,

SEND NO
MONEY

Y.ou can pay $150 or more for an out-
fit, or $200 or morc for a set, but you can-
not possibly buy a better set than -this
one.

READ Utmost. sharpness—Cuts thru
THIS locals bringing in long distant
stations as if .they were locals.

Ease of Tuning-—Only two dials.

Tuned Intermediate Transformers; the
only real BALANCED set of its kind

P
made. Once transformers are tuned they ‘

need not be touched again.

No. A4477

Your Money Refundad if this set does not satisfy
you in all respects—if after 5 days’ fair trial you do
not proclaim the TROPADYNE the best radio set

e otened 1. Note These Important Features:

REAR VIEW OF DISTANCE, VOLUME AND TONE QUALITY equal to any
TROPADYNE  § 1ybe set sold anywhere at any price.

LOOP RECEPTION—Outsnde aerial not to be used with this
set—the complete loop is included in outfit.

PERMANENT LOGGING OF STATIONS—Follow chart fur-
nished; there are only two tuning controls and you will always find
the same station at thé same spots on the dials. QOur log chart
shows you at what point to find any station.

MICROMETER VERNIER DIALS giving you the full advan-
tage of the exceptionally sharp tuning.

QOUTFIT IS ABSOLUTELY COMPLETE—Drilled panel, Ma-
hoganite Cabinet and everything else necded, except tubes and
batteries.

ECONOMY and SIMPLICITY—This is not a reflex, yet six
tubes do the work for which other sets require eight to ten.

Set uses 201A or
UV-129 tubes.

The Editor of Radio News — Complete List of Parts:

In the August 1924 is:ue, said this about the Tropadyne: ‘"Here is a remark-
able receiver which we warmly recommend to our readers, It has several 4 RICO Tropaformers; 1 Standard Variocoupler; 2 Certified LOW
r;wlnndl unusuulufeatt:res. lsn‘u:)e x‘xﬁst‘ ol;ace only;n? lubles ?rlo us(;du;rilvlng .':s Loss 23-plate Condcnsers 1 Calibrated Transformer; 2 Jacks;

uch volume as the average uoe etergdsyne. e selectivity o his set {s
unusual.  Unequalitier of the intermrediate transformers have now been done ll"lxlsdteCondenscrs 16 ?azln:h;)e Solckelts7 Zzyc{;"]“ D|a|s,cl b]?[l:::)s:‘td
away with by tuning each transformer. After the transformer has been otentiometer ; x ane * anogany (a
tuned, it can be left this way, no further tuning being necessary. Baseboard; 40 ft. Bus Bar Wire; 1 Folding Loop Aerial; 1 Grid
"‘,‘Thls lsi;s(edrr makelkntor! maxlmlun;tshn’rpr'aﬁss Tnnd rgulmulm vlolulmeJl Ar;- Leak and Mountmg Binding Posts; Flexible Wire; 1 "Bakelite
other outstanding poiit of superlority of the Tropadsne circult {s that ft
pri-:c'tlcally ':Ines noAt ud'late,rlherebybnot lme“erlnx wilnm mher(nearbyl ll'e- Binding Post Strip; 4 doz. Screws; Full (TR
celving stations. saving of two tubes as we as an crease of selectivity
is obtained with this new cireuit."” We ship in 24 hours

RADIO SPECIALTY COMPANY, 985S PARK PLACE, NEW YORK

'-------------------------------------
¢ Exnp.4
Tropadyne Gets Eurore! ' SEND NO MONEY
. SEE OUR} 0 RADIO SPECIALTY CO.,985 Park Place, New York, N. Y.
“Received 2BD, Aberdeen, on November 25th. Results 2-PAGE : - P e complete Tropadyne Superadio Outfit
ood, except noises. 11:30 to 11:40 talk, from 11:40 ¢t AD ON (2 Bl LS CTET G W
%2 :00 pian:numb(.r. Piano number good,’talrk mpoor. Useg PaGES | | Zp":f;;,',';,’,“éﬁ&’fso“f;‘;, a]:,:g:;. e
Tropadyne Circuit.” 1842.and § 3
' 3 1843 NAME ...ttt s
J. Z1uMeER, 157 James St., Newark, N. J. RADIO SRS
’ NEWS STREET or R.F.D. : cumrmanccocosssnecincscoeasesomaess oo
The above has been verified by “Rapio NEws” 2 o
« CITY . H g6 s & 31 b MESILAOMN STATE ...........
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PATENTS

TRADE MARKS = QESIGNS
FOREIGN PATENTS

MUNN & Co.

PATENT ATTORNEYS
Associated since 1840 with the Scientific Amerecan

607 WOOI WORTH BUILDING
New York City
526 SCIENTIFIC AMERICAN BLDG.
Washingion, D. C.
415 TOWER BUILDING
Chicago, 1.
368 HOBART BUILDING
San Francisco, Cal,
223 VAN NUYS BUILDING
Los Angeles, Cal.
©

Books and Information on Patents and Trade
Marks by Request.  Avodciates in all Foreign
Countries.

—

hundreds of thousands of experimenters.

publications, SCIENCE AND

8 EXPERIMENTER'S
ZPATENT SERV!CE‘

IxvextioN, handles patent advice in other branches.
“Experimenter’s Patent Service,” c¢/o The Experimenter, 33 Park Place, New York City.
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N this page every month we will give our readers the benefit of our experience on
patents and questions pertaining to patent law.
of patented, patentable (and many unpatcnmblc) devices has proved satisfactory to
The writer. who has handled the Patent Advice
columns of SCIENCE AND INVENTION 1
answer guestions pertaining to the cwperlmcntal side of Patents in this publication.
have an idea, the solution of which is puzzling you, send it to this department for advice.
Questions should be limited to Electrical, Radio and Chemical subjects.

Years of our treatment of the subject
MAGAZINE for the past seven years, will
If you

Another of our
Address

2 Colla
4 Volts

Vernier Attachment for Radio
Dials

Storage “B” Battery
l.asts lndeﬁmtely—Pays for Itself

d of before. Recharged

and pe
lt a ne{n fib-

Scl ln
portant In-tnn-lmn

4¢
cost. Approved and listed as Standard by
luthoﬂﬁ-l mcludl Pop. Radio l.lbornlonen Pop.
Radio Inc. and other im-

fax
l.axpod wlm Sotid ltthr nsur-
lle

ance against acid xu- heavy llau I-ru Heavy ’
SRR ('m TN Jult -tato number of batterles
SEND NO MONEY we will ship day B. L. Ipswich, Okmulgee, Okla., asks

Extra Offer: 4 b t!oriul uriel (96 voltsi, $18.
ﬂ':é}:f:m after examining b-:uriu E per cent discount for

1219 So. Wabash Ave.,, Dept.
at
Pmu dvoll wo Amp, $12.50; 120 Amp. $14.80; ua o Amp. $16.00.

World o

STORAGE BATTERIES
(KDRA = WEAF = WGN = WS = K = RGO = KFAF= WIY = KOP|

whether we would advise that he apply for
a patent on a vernier attachment for radio
tunmg dials. This attachment is a small
friction wheel bearing against the panel of
a radio set and screwed fast to the dial it-
self.

A.—A device of this nature is very im-
practical by reason of the fact that it must
be screwed fast to the dial itself. Such an

rder. Mail your order no
WORLD BATI'ERY COMPANY

85 Chlca o, 1ll.

rakers of the Famous World Radio * A} Stor, ery

il equipped with Solid Kubber Base

RAD!O

4

me your sketch. .
marks and copyrights obtained In the U,
countries

operation is not desired by the average lav-
man who can secure verniers at costs varv-
ing from ten cents up. Most of these require
no change in the dial, although some of them
do require a hole in the panel.

You may argue that it is easier to drill
a hole in the dial than it is in the panel.
On this point, however, we would disagree.
A great many of the dials are made of com-

Y BOOKLET FO
CfF REEG wotiomy )
vour Inventlon is new and useful it is patentable, send

Inventions developed, patented. Trals
S. and Forelgn

Z. H. POLACHEK - - 70 Wall St,

Reg. Patent Attorney
Professional Engineer

New York

position material and drilling a hole through
them with the average dull drill is a first
cuarantee of the breaking of the dial. Other
dials are made of metal, some are thin and
some thick. All these factors must be taken

Cards,clreulars,labels book, paper. PressS1L,

{ - Largerﬂanb press$150. Save money. Print
T for othem big profit. All easy, rules sont.
.? Wrlte factory for press catalog, 'i’YPE.cnrds.
AT eoto. THE PRESS CO,, D-66 Meriden,Conn.

AMD

COPYRIGHTS

Before disclosing an invention, the inventor should write

PATENT TRADE-MARKS 1

for our blank form “RECORD OF INVENTION”. This should be
signed and witnessed and returned to us together with model or
sketch and description of the invention for INSPECTION and IN-
STRUCTIONS FREE., Electrical cases a specialty.

Our illustrated Guide Book, “HOW TO OBTAIN A PATENT,”

sent Free on request.  Highest References  Prompt Attention
vwrmam e « FREE COUPON

VICTOR J. EVANS & CO., Patent Attorneys

Chicago Offices: Pittsburgh Offices: Philadelphia Offices: San Francisco Offices:
1114 Tacoma Bldg. S14 Empire Bldg. 518-519 Liberty Bldg. 1010 Hobart Bldg.
New York Offices: 1001 Woolworth Bldg.

MAIN OFFICES: 930 NINTIH, WASHINGTON, D. C,
Address ..

Reasonable Terms

LULTEL L TR T, T R LR

Name

imto consideration when constructing a ver-
nier of the tvpe vou have specified. On the
other hand, panels do not vary very much
in thickness, and except for the occasional
glass panel they are easy to drill and are
not liable to breakage. Consequently we
would not advise you to apply for a patent
on the vernier attachment mentioned.

Combination Variometer and
Condenser

Philip Hartley, New York City, asks
whether he should try to secure a patent on
a one knob tuner using but one control for
both capacity and inductance changes. The
variometer in the circuit is connected directly
to the shaft of the variable condenser and
both rotate at the same time.

A—We are quite positive that you could
not possibly secure a basic patent on this
sort of an arrangement, because it has been
used by a great many concerns, and is now
entirely removed from the radio market.
The system has been found impractical be-
cause it was inaccurate and tuning by its
use was not very sharp.

VARIOMETE R\
CONDENSER

Typewriter Electric Carriaqge
Return

Floyd Peterson. Columbus, Nebr., advises
us that he believes he has a system for elee-
trically returning the carriage of a type-
writer after it has reached the end of its
movement, and asks our opindon as to its
patentahility.

A.—Returning carriages on a typewriter
by means of an electric motor or by means "’
of foot or hand pressure are old ideas. We
doubt if you could secure a patent covering
such claims.

At one of the Inventors’ Shows in New
York the writer saw no less than eight dif-
ferent devices for this purpose. None of
these are being used today, except on the
automatic machines which operate without
employing a regular stenographer and on
the heavy billing machines. We would not
suggest that you apply for a patent on the
idea, because we doubt if you could place
it upon the market.
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ATENT

TRADE MARKS-COPYRIGHTS |
PROTECT YOUR IDEAS F REE

ANY NEW crticle, machine, design or improvement thereof, or
any combination of parts or improvements in any known article
which increases its efficiency or usefulness, may be patented, if it
involves invention.

IF YOU HAVE ANY NEW IDEAS

which you fecl are useful, practical and novel, take prompt acticn to
protect your rights. If you have invented any new machine or new
combination of parts or improvement, or any new design or process,

SEND DRAWING, MODEL OR DESCRIPTION of it for

information as to procedure to secure protection.

Drafting and Specification Room of Clarence A. O’'Bricn, Registered Patent Lawyer, Washington, D. C.

ALL COMMUNICATIONS are held in strict confidence. My personal, careful

and thorough attenton is given to each case. I offer vou efficient, reliable and prompt

service—based upon practical experience. Highest references. NO CHARGE FOR '
ABOVE INFORMATION. These books free

WRITE TODAY FOR FREE BOOKS, “HOW TO OBTAIN A PATENT” and “INVENTION
AND INDUSTRY?” and blank form “RECORD OF INVENTION.”

These books will give you valuable information, and they may save you much time and effort. Send for them,
NOW. Moy practice is devoted exclusively to United States and Foreign Patents and Trade Marks. Write me
freely, frankly and with full confidence; it is very probable that I can help you.

USE THE COUPON attached, and immediately upon its receipt I shall send you the form Record of Invention
to be returned to me with drawing, description or model of your idea; promptly upen receiving vour idea I shall
write vou as to procedure and costs.

CLARENCE A. O’BRIEN

REGISTERED PATENT LAWYER
Member of (COURT OF APPEALS, DISTRICT OF COLUMBIA, UNITED STATES COURT OF CLAIMS;
Bar of iSUPREME COURT OF UNITED STATES, SUPREME COURT, DISTRICT OF COLUMRIA
Practice Confined to Patents, Trade Marks and Copyrights

annvesmmmrnanamnersncceeeec: FREE COUPON recemeeemceees
CLARENCE A. O’BRIEN, Registered Patent Lawyer

237A Security Savings and Commercial Bank Building Directly Across Street from Patent Office WASHINGTON, D. C.
Please send me your free books, “HOW TO OBTAIN A PATENT” and “INVENTION AND INDUSTRY” and blank form,
“RECORD OF INVENTION,” without any obligation on my part.

Name .
Address ...... ...




LEARN WIRING
AND EARN
$75—$100 A WEEK

448 PAGES
186 ILLUSTRATIONS

Thousands of younf§ men have become ex-
pert wiremen through the simple rules and
tables given in Standard Wiring.

No wireman is ever out of a job.
i1t contains The National Electrical Code explained
and illustrated. New illustrated chapters on Out-
side Wiring and Inside Wiring for all systems for
both direct and alternating currents: House and
Residence Wiring, Garage Wiring. Theatre and
Moving Picture House Wiring, Marine Wiring,
Electrie Sign Wiring, Radio Wirlng.

How to install, operate and care for Generators,
Motors, Storage Batleries, Meters, Electric Ranges
and every kind of wiring device for light, heat and
power,

Leather Cover Gilt Edges. Pocket Size. ss_oo
Sent Post Paid on receipt of Price

H. C. CUSHING, Jr.
10 WEST 40th STREET NEW YORK

Here in real battery
quality, guaranteed to_you, at
prices that will astound the ene
tire battery-buying public, Order
direct from factory. Put the Dealer’s
Profit in your own pocket, You actually save
much more than half, and so that you can be
convinced of true quality and performance, we

gives Wyitten Two-Year Guarantee

Hereisyourprotection! Noneedtotakeachance,
Ourbatteryis right—and the priceis thelowest
evermade. Convince yourself. Read the prices!
Special 2-Voit Radio Storage Battery, $3.78
Special 4-Voit Radio Storage Battery, 6.00
@-Volt, 60 Amp. Radio Storage Battery, 7.00
8-Volit, 80 Amp. Radio Storage Battery, 8.00
@-Voit, 100 Amp. Radio Storage Battery, 9.80
6-Voit, 120 Amp. Radio Storage Battery,11.50
8-Volit, 180 Amp. Radio Storage Battery,13.00

We ask for no deposit. Simply send name
and addrees and style wanted, Battery will
be shipped the day we receive your order
Express C. O. D., subject to your
examination on arrival. Our
guarantee accompanies
each battery, Weallow 5%
discount for cash in full
with order. You cannot
Jose! Act quick. Send your
order today—NOW.,

Arrow Battery Co.
1215 South Wabash Ave.

Dept. 14 Chicago, I,
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The Ark of the Covenant
- (Continsed from page 420)

“Hullo, dad!” I said. *“What's the matter?”
“Nothing much—just wanted to say good-night,
son.”

*Good-night, dad

“You know, Jimmy.,” he said slowly.
tickled to deatlt with my own son e

*“That’'s funny, dad,”” I sat up to say. “I was
just thinking I was sort of proud of my own
father."

“OR!" swd he, “Well—good-night, Jinumy.”

“Goud-night, dad.”

“I'm

The New Merlin Preparing for an Ocean
Trip
III

The next two days were spent in fixing ths en-
gmes in the new Merlins and in tests. Milliken
and I were in the air a good deal, trying all sorts
of fool tricks to prove the design no good, hut we
could find no fault in it. We had a winner, all
riglt.”

In the meantime, the old Merlin was bLemg
tuned up—not that she needed much tumng—and
the work of putting in the extra tanks for the
Atlantie tlight went ahead.

Lord Almeric's luggage was brought over by
Didcot on the Sewen, and everything was put in
ovrder, We rigged up a pair of collapsible bunks
from the <ide walls of the cabin, so that our pas-
senger could sleep if he wanted to, aud so that
Milliken and I could lie down in our off spells,
Then we had a little vacuum-box for hot food.
and everything nccessary for feeding in comfort.

At seven o'clock on the Thursday evening, we
«aid good-bye to my father and Dan Lamont, who
had come over to see us off, and to a great *‘Rah-
rah!” from the staff of the workshops, we shot
off across the bay. the Merlin quietly picking up
;nm her cruicing speed of four-fifty kilometers an
our.

I'he weather report had given warning of low
storms off the coast, and we climbed high to ride
over them, so there was not much to see below
us. At 3,000 odd meters up, we came into a side
wind from the north, farly strong, which must
lrave given us a lot of drift. But the Werlin
was tlying easy, and there was no pitching to
speak of.

Milliken relieved me at eight. and I joined Lord
Almerie in some food, for we had not dined hefore
leavmg, He was a charming companion, who talked
interestingly, and had the knack of making one
talk as well. It seemed that there were few
corners of the earth he had not visited, and his
outlook on life was correspondingly wide. There
was nothing insular about him. "With his open
collar and its old-fashioned broad silk cravat, of
the shape the English call "*Ascot,” he lookel what
hie was, a very distinguished Englishman of the
best type. but the curious thing was that he ap-
peared as much at home in the cabin of the
Merlin as_he would have been in his own library.

When I spelled Milliken ~o that he could have
something to eat, Lord Almeric continued  his
talk with him, charming my mechanic into an un-
wonted loguacity. It was gently done, and it had
its reward, for Milliken, when he did talk., talked
very much to the purpose.  Over my shoalder [
heard more of Milliken's life laid bare to Lord
Almerie in_ half an hour than I had got from
the mechanic in the years we had been working
together,

“Now, if you'll excuse me. sir.” I heard Milli-
ken say, by and by, “I'll just cliuck some of this
stuff overboard and wash up.”

*Let me bear a hand.,” said Lord Almeric.
“You wash and I'll wipe!™

“Hf it comes to that. sir.” said Milliken, “‘you
wash and I'll wipe. I know better than you do
where to stow.”

**Good. This the grease remover®’ Lord Al-
meric had taken off his jacket.

“That’s the stuff. sir, And here’s the dish-
cloth.”

A rush of cold air at this moment made me
turn around. Milliken had prized up the hatch

with a fork through the ring, and
the refuse through the opening.

“All the world is my garbage can, wh ch with
this fork I will open,” Lord Almeric laughed.

“Al."" said Milliken, “That's old Pistol, »n't it>”

“Slightly amended *
They fell to discussing Shakespeare, and by the
time they had finished their chores aud ~were
lying down on the bunks on opposite sides of the
gangway, they were pooh-poohing the Bacon-Shakes-
peare theory. They then fell to talking of dry-
points and etchings. [ could not help thinking
the subjects curious common ground for a great
banker and a fine mechanic to meet on.

Milliken relieved me at midnight. our time, and
I took my turn on the bunk.

“Where are we now, Jimmy?” asked Lord Al-
meric sleepily.

Off the Banks of Newfoundland

“Just clearing the Newfoundland Bank, we
should he—400 odd kilometers west, a point or
two south of Cape Race.”

was scraping

“Splendid!” murmured s lordship and  fell
asteep, an example I procceded to follow.

It was bright day when [ woke to relieve Mall
ken, four o'clock by our timepiece, and ahout
seven in the longitude we were passing,

“Passed the Purthalic about fifteen mnutes
back,” said Milliken, “I'd say a hundred Lilo-
meters to the north.™

*Then we've drifted a bit, but not so much as
I expected.””

“Ah-han!” he yawned. “Wind shifted round
about two—Dblew u> back agamn,”

He fetched me a cup of
turned in.

Two hours later Ireland came up like a smudge
of Dlue smioke on the horizon to port, and a few

coffee, and then

minutes later the Lizard widened out into the
spearhead of Cornwall and Devon,
I can never fly high over England. I love to

see the patchwork of fields, the dark purple ot
her woods, and the tiny white ribbons of het
roads, the slender threads of silver that mark
her waterways. I had to come down close enough
to get the shape of ler red roofs, all the jolly,
homey villages, nestling in wooded hollows ot
sprawled over low downs, each with its church
spire or tower rising from a patch of green, green
sward, white speckled with the lheadstones above
her ancient dead. It was April in England then

There was no time to saunter, but I wanted to
We had to get our passenger into London by one
o'clock, English time. Lord Almeric was astir.
and had made 1n astonishingly neat toilet. [~
was drinking coffee.

“This is the first time I have been robbed »n
five hours in a day,” he said. “I am certain [
shall order eggs and bacon at lunch from force
of habit.”

Big Ben on Parliament House chimed out the
quarter to one as we dropped into the basin
at Battersea, and before he spoke again at the
hour, we were stepping into the taxi that was
to take us to Lord Almeric's house in Knights
bridge. But I Jon’t think that Milliken was very
easy in his mind that the JMerlin was safe, even
in the lock-up shed in which she was berthed.

Lord Almeric would not hear of either Milliken
or mysclf going to an hotel. He insisted that we
make his houss our own. Milliken tried hard to
refuse, but his lordship effectually stopped all
protest. Ile led us to a little nest of rooms, not
separate from the house. but someliow possessing
an individuality—if one may use the word—of
their own. Fe opened *the door of a tidy. mannish
sitting room.

“I had a boy at »ne time, Jimmy,” he said
quietly. *“‘He was killed at Messines. These are
his rooms—just as they used to be when he lived
in them. Nothing has been touched. though my
servants keep them warmed and aired. There ar-
two bedrooms and a bathroom—through there—
and another living roont. [ have had them made
ready for you both. [ shall be very, very glad
if you and Milliken will occupy them wlile you
remain in London.”

I heard a joint in Milliken's hand crack ssfrlv
as lus fist clenched.

Lord Almeric in London

“My only fear is that I <hall be a poor host.”
[ord Almeric went on. *“‘My time will be much
occupied, as you will understand, Jimmy—mn fact,
I must be back in harness at once. I have a con
ference in the City at three. and another in West
minster at six. [ question if [ shall be back
until late at night. My people will attend to all
your wants, and will serve your meals here, If
you should think of going to a theatre, I'm cer
tain that Milliken would ‘like the production of
‘Twelfth Night" at the Haymarket. Bunter, my
butler, will get tickets for you. Now I must go
Pray excuse me. I shall hope to see you tonight.”

He went out, leaving us there. Milliken and [
looked at each other in silence for a space.

“I Jdidn't want to stop in his lordship’s house,
Mr. Boon,” Milliken said slowly. *“But when he
asks us to use his dead boy’s rooms, he gives me
the one thing I couldn’t refuse. It must mean
a lot to him—this.”

“You bet you, Milliken.”

‘““And I thought lords and such-like all buank’
That one,” he nodded to the closed door—*“that
one makes me see I've been a fool!"

We bathed and changed, and lunch was brought
to us in another of the rooms. The butler ap
peared to see if we were all right, and we let
him get tickets for us.

“Can you tell me.” T asked him, “where [
might find files of the London daily papers for
a week or two past?”

“In the small librarv downstairs, sir, We keep
files of the Times, Morning Post and Telegraph
and of a number of the financial journals. May
I show you the room, sir?™

“Please.”

I found that the London press had treated the
New York raids in daily reports that never go*
over half a column., The Parnassic had the honor
of a full column on the first day, and dwindled to
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ELECTRICITY
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In America’s foremost and oldest
institution for trade traini

No Books Used

Individual Instruction.
Start Any Dey

Write for FREE 64-page catalog

THE NEW YORK
ELECTRICAL SCHOOL

31 West 17th St., New York City

RADIO MAILING
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18,119 Radio Dealers, per M............. -

970 Radio Dealers in Mcxico, per lis
2,324 Radio Jobbers, per lis
1,808 Radio Mfrs., per list .
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128 Radio Battery Mirs. .. 2.50
125 Radio Cabinet Mifs. . 250
25,000 Radio Amateurs, per M . 7.50

325 Phonograph and’ Music Kadio Dealers... 5.00

Guaranteed 98% correct. Ask for General Price
List showing 4,000 other lists.

A. F. Williams, Mgr

166 W. Adams St. Chicago
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® instructive, authoritative, profusely jl-
lustrated in natural colors, ete. The worth-while sort, Coti-
talns everything one should knaw hoth hefore and after mar-
riage to enjoy lLiealth and happiness.  Large Catalog, 10c.
F. SMETANA & Co. OW0SS0, MICH.

half a column on the next, while the Vestbury
was squcezed into 12 lines, Louisville was almost
crowded out by two pages of parliamentary crisis,
and a long murder trial. That which had taken
all America by the ears, seemed to matter little
in England. It was, according to a note in the
Times, purely an Awmerican coucern,

We saw nothing of Lord Ahneric until late at
night, when we found him waiting for us to
arrive from the theatre. We sat for an hour or
two round the fire in his sitting room, yarning,
and drinking some of the best whisky 1 have ever
tasted. It must have bheen close to one o'clock
in the morning when we went to bed.

CHAPTER EIGHT
A RAID ON LONDON

1

Somewlhicre in the louse a telephone bell was
ringing insistently. 1t rang in long peals, and just
when I would think it had stopped for good it
would begin again, more furiously than ever. 1
put my hand undcr my pillow “for my watch.
then switched  on the Tight over my  head. 1t
was half-past three. The bell still shrilled through
the house. Then came the svund of a door open-
ing, and the hell was stopped by the murmur of
a voice,  DPresently came the shuffling of feet.
and somewhere nearer at hand another voice took
up the murmuring.  There was silence again,  Firm
fuotsteps now came masterfully to my door, and
a knock.

“Yes. Come in!™ I cried.

The handle turned, and Lord Almeric entered,
wrapped 1 a dressing robe.

“Something has happened at the Dank,” he

said.
“Good TTeavens, «ir!™ T exclaimed. “You don't
think o

“I'm inclined to think it is—our fricnds of the
Parnassic—or others of the tiibe.”

“But—but in Londou! It's incredible, sir!”

“We live in an incredible age, Jimmy,  Waould
vou like to come with me to the City* 1I'm gomg
there at ouce.”

. “Sure, I'!l come,” said I, and jumped ont of
cul,

While T was dressing, TLord Almeric having
gone off to give ordees for his car, and to dress,
Ahlliken appeared in my dooway,

“Anything the matter, Mr, Boon?”

I told him.

“Jinks!™ he said.  “Want me with you?”

“Not unless you’re keen to come——""

“I’'m not,” said he shortly.

“Very well, then, 1 L don't get back by break-
fast time, go over to Battersea by yourself. llire
what mcchanics you want for the Merlin, and
get her overhauled. Have you any British money ?"

“Oh, yes.  Dideot changed a hundred dollars
for me in New York. s it two and a half of
titc~c flotin things to the dollar?”

“As nuar as doesn’t matter. Two florins and
cight pennies are more like the sum.”

Al right. 'l gct back to hed.”

And he did, with ne further conunent.

lie asked.
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There was little stir about the streets as we
sped cityward, except for great trucks of fruit
and vegetables, the big liorses of them plodding
along sagaciously with little or no guidance from
drowsy or ecven sleeping drivers. 'Fhe asphalted
streets were wet from reeent washing, and here
and there we came upon sweeping machines with
their wide rotary brushes working anglewise to
the gutters. Now aud then we would pass a
solitary policeman, or a pair of them, their rubber
capes glistening nnder the street lamps,  Even this
slight “activity lackencd by the time we reached
the Strand, "Then we came to Fleet Street, where
the newspaper offices wete abluze with light.

“They have not received tie news yet.” Tord
Almeric said softly, “If they had you would see
the reporters streaking toward St. Paul’s like lior-
nets from a nest,”

We whizzed up Ludgate ITiNl and passed under
the shadow of St. I'aul's. The City was like a
place of the dead.

“1t looks like the stillness of an actual raid,
Tord Almeric,” 1 whispered.

Ludgate Hill at Night

“Yes—but the City is always like this at night.
Thronged during the day, and a jam of traftic—
but like 1lerculaneum for stilluess after cight
o'clock.”

At the corner of the Mansion House. a police-
man stopped the car and peered in at us, Hashing
Ins torch. When he saw Ilord Alneric he salured
.jmd waved us  on, Lolicenmen  were streanung
mto the open space in front of the Royal Ex-
change,  We pulled up outside the Bank of Eng-
land, and a joliceman opened  the door of the
autvimohite, A white-faced inspector met us inside
the building, and he was immediately joined by
a subaltern of oune of Ilis Majesty’s Footguards—
the (‘qlnlstrc:lm, I think it was. “This officer was
as white faced as the policeman, but heeping a
~tilf upper lip in spite of his obvious miscry,

“This is a bad business, my lord” said the
inspector. “The Bank of England robhed!”

Lord Almeric nodded and turned to the young
guardsman.

“You're
asked.

“Yes, Lord Almeric.”

“Permit me to introduce a friend of niine, Mr,
James Boon, Mr. Guy I'ennefether—Inapector
Nucman. Now, let us g0 to your quarters, ’ennc-
fether.  You'll come also, inspector.  You shall
tell me quictly what has happened, then we shall
inspeet the damage.”

“There isn’t much to tell, Lord Almeric,” said
the young fellow, when we had reached one of the
rcoms occupied by the ollicers of the nightly
guard. This was a neat little maliogany-panclied
diving room in the heart of the building, and
surt ot surprising to und there,

“Sit down, DPennefether, and compose yourself,”
Lord Almeric said hindly.  You, too, Hispector.
I don’t wonder you are 'sllakeu. Juamy, find a

Guy Penncfether, aren’t you?” he

seat for yourscli, please.’

I took a chair near the table that stood in the
middle of the roou.

“Now, Mr. Penunefether.”

“I haven't much to say, Lord Almeric. We
took over at the usual time,  The sentries were
mounted in the usual wiay, inspected, changed, all
according to orders, Nothing unusual  happeuned
until half-past midnight, when my scrgeant canle
into the room hiere with me after doing the rounds,
I had ashed him something about one of the nien
in my platoon—uas a matter of fact, it was ahout
his cliance of winning the cruiser-weight cham-
pionship of the brigade—when suddenly  Sergeant
Withers stopped speahing.  ‘What's the matter,
Withers?” 1 said. He blinked at me. ‘Nothing,
sir, nothing,” he said; ‘something passed over me—
queerlike.!  Then something queer took hold of me.
I begun to sce the sergeant as through a hagze.
lle got further and further away, his voice be-
coming fainter—then e secmed fo crumple up—
like a eoncertina. I don't remember  anything
more . . . until I woke up.

“I had fallen asleep, or hecome unconscious,
spread across the table and  still sitting i 1he
chair. My wateh was in front of me—and to my
horror, it pointed to a quarter to three. I had
been asleep for a full two hours, I got up in a
hurry to make for the door, when I stumbled
across my sergeant, who was lying stretched on
the floor !

“A moment, Mr. Pennefether,” 1 said. *““What
metal is your wateh?”

“Eh? Ol gld—gold—a 1little plain watch I
wear with wmy uaiform i

“May I sce it, please?"

“It is still Iying on the table beside you there—
under that paper.”

I found it and turned it over. I
Lord Almeric.

“Tarnished” T said.

“Ah,” said Lord Almerie. “Go on Pennefether.”

‘‘Naturally, T was hewildered, 1 stooped over
Withers and shook him. Ile woke up without
effort, and presently was on his fcet, stammering
out excuses. . . .

The rest of the voung guardsman’s story was
as we expected. IHe had rushed out into the corri-
dor and found all his men fast asleep, his sentries
fallen at their posts with their rifles beside them.

(Continned on page 429)
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BURIED

T. O’CONOR SLOANE,
AB., AM., LLD.,P

h.D.

Noted Instructor, Lecturer an
Author. Formerly reasurer Ameri-
can Chemical Soclety and a practical
chemist with many well known
achlevements to his eredit. Not
only has Dr. Sloane taught chemis-
try for years but he ¥as for many
years engaged in commercial
chemistry work.

and you can make yourself
independent for life by un-
earthing one of chemistry’s
yet undiscovered secrets.

Do you remember how the tales of pirate gold used to fire
your imagination and make you want to sail the uncharted
seas in search of treasure and adventure? And then you
would regret that such things were no longer done. But that
is a mistake, They are done—today and everyday—not on
desert islands, but in the chemical laboratories throughout
your own country. Quietly, systematically, the chemist works.
His work is dificult, but more adventurous than the blood-
curdling deeds of the Spanish Main. Instead of meeting an
early and violent death on some forgotten shore, he gathers
wealth and honor through his invaluable contributions to hu-
manity. Alfred Nobel, the Swedish chemist who invented
dynamite, made so many millions that the income alone from
his bequests provides five $40,000 prizes every year for the
advancement of science and peace, C. M. Hall, the chemist
who discovered how to manufacture aluminum made millions
through this discovery. F. G. Cottrell, who devised a valu-
able process for recovering the waste from flue gases, James
Gayley, who showed how to save enormous losses in steel
manufacture, L. H. Baekeland, who invented Bakelite—these
are only a few of the men to whom fortunes have come
through their chemical achievemenis.

Now Is the Time to
Study Chemistry

Not only are thero boundless opportunities for amassing
wealth :n Chemistry, but the profession affords congenial
employment at good salarles to hundreds of thousands who
morely follow out its present appiications. These appli-
cations are Innumerable, touching Intimately every
chemist can hardly be called sork at all.

laboratory. Dr.

TREASURE

can still be found In

CHEMISTRY
Good Chemists Command High Salaries

What Some of Cur
Students Say of This

Course:

T have not written sineo I recelved the big
set. I can stlll say_that it far exceeded my
anticipatlons, Slnce T hiave been studying with
your school I have been appointed chemist for
the Scranton Coal Co. testing all the coal and
ash by proximate analysis, Tho lessons are
helping me wonderfully, and the interesting
way in which they are written makes me walt
patlently for each lesson.—MORLAIS COUZ-
ENS.

I wish to express my appreciation of your
prompt repiy to my leiter and to the recom-
mendation to tho Generul Electric Co. 1 In-
tend to start the student englneering course at
the works, This 13 somewhat along electrlcal
lines, but the fact that I had a recommenda-
tlon from a rellable school no deubt had con-
slderable Influence In helping me to secure the
Job.—IL VAN BENTHUYSEN.

§o far I've been more than pleased with
your course and am still doing nicely. T hope
tn he your honor graduate this year.—J, M.
NORKUS, JI.

¥ find your course excellent and your instrue-
tlon, truthfully, the clearest and best assem
bled I have cver taken, and yours iz the fifth
ouo I've studled.—JAMES J. KELLY.

From the time I was having Chemistry it
has never been thus eoxplalped to me as it is
now, 1 am recommending you highly to my
friends, and urging them to hecome members
of such an organization.—CHARLES DIN-
JAMIN,

1 shall always recommend your scliool to my
friends and let them know how slmple your les-
sons are.—C. J. AMDAHL

I am mora than pleased. You dig rlght in
from the start. I am going to get scmewliers
with this course. I am so glad that I found
you.—A., A. CAMERON.

1 use your lessons constantly as I flnd it
more thorough than most text books K can
secure,—\W3, H. TIBBS.

Thanking you for your lessons, which I find
not only clesar and_ concise, but wonderfully
interesting, I am—ROUT. H TRAYLOR,

I recelved employment Iin the Consolldated
Gas. Co. I appreclate very much the good
service of the school when a recommendation
was usked for.—JOS. DECKER.

usiness and every pr
It 13 the keenest and most enjoyuble kind of pleasure. The days

in & chemlcal laboratery are filled with thrilling and delighiful the olluring /
prospect of a discovery that may spell Fortune alwuys at hand to spur your enthusiasm.

You Can Learn at Home 7/

To quallly for this remarkable calling requires elaborate speclalized training. Tormerly it was /
necessary to attend a university for several years to acqeire that training, but thanks to our
highly perfected and thorough srstem of instruction, you can now stay at home, keep your
position, and let us educate you in Chemlistry durlng yocur soare time,
schooling you can take our course wnd equlp yourself for immediate practical work fn a chemical
Sloane gives every one of his students th®m same careful, perzonal super-
vision that mado him celebrated ihroughout his long career as a college professor,
{nstruction from the very beginninz is made interesting and practical, and we supply you
with apparatus and chemlcals for performing the fasclnating analyses and experimental
work that plays such a large part In our method of teachlng, and you are awarded the /
Institute’s oftlelal diploma afier you have satisfactorlly comnleted the course,

luct In the world. Tho work of the

exper{iuentation, with

Even with only common

Your

/

/ CHEMICAL
INSTITUTE
OF NEW YORK

Home Extenslon
Division4

66. X —West Broadway

Experimental Equipment
Furnished to Every Student

Wo pive to every s:udent without additional charge this
chemical equipment, fncluding forty-nine pleces of labora-
tory apparatus and sipplies. and forty different chemicals

and reagents, ‘Ihese ~omprise tile apparatus and chemleals
used for the experimental work of the course. The fitted
leavy wooden hox ser—es not only as a case for the outtit
but also as a useful laboratory accessory for performing
countless experiments.

CHEMICAL INSTITUTE
OF NEW YORK, Inc.

Home Extension Division 4
66-X —WEST BROAL WAY NEW YORK CITY

New York City

Tleaso send me at ones,
without any obllgation on my
part. your free Itook ‘‘Opportuni-

Easy Monthly Payments /
You dor‘t have to have eren the zmall price of the eourse to start. You ean
pay for it in smail monthly amocunts—soe small that you won't feel thcm.

The cost of cur course 13 very low, and Inciudes everrtaing, even the ties for Chemists,’”” and full par-
chemistry outfit—thers ate no extras to buy with our course. Our plan ticulars dbout the Experimental Equip-
Also please

of monthiy payments places a chemical educatlon within the reach cf ment given to every student.
everyone. Writo us and let us explain our plan in full—give us the /1‘»"_ me abont wour plan of payment and
opportunlty of showlng you how you can qualify for a highly tralned / your speclal 30 day offer.

technical position without even giring up your prescat employment. /

Special 30 Day Offer

Bealdes furnishing the student with his Expecimental /
Equipment, we are making an additional speelal ofTer for
a short while only., You owe it to Yourself to find out
sbout it Write today for full information and free
book ‘‘Opportunities for Chemists.” Scnd tho coupon
tight new while it s fresh {n your mind. Or just
write your name and address on a postal and mall
it to vs. But whatever you do, act today beforo /
this "nffer la withdrawn.

DON'T ‘WAIT—MAIL COUPON NOW!

NAME

S ADDZESS oovniiieiieneiiniiesn

STAT:

Exp., Apr. °25,
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A Chemistry Laboratory for $7.00

Think of it, fellows! Here is a real chemistry outfit with regular chemical

. > ) >~ TTMIRLLY =
apparatus that performs those fascinating, actual chemical experiments. This tnstruction Book

. . & f
outfit is not a toy, put up merely to amuse, but a practical laboratory set, with "E’:’:':“! 3
all the chemicals, apparata and reagents necessary to perform real work and to CHEMICAL

teach the beginner all the secrets of inorganic chemistry N SEENTER
T E LCo Lasoratory QU

DESCRIPTION OF THE OUTFIT

he outfit consists of 44 Chermicals and Reagents A good part of the book is devoted to Weights
aHTCe. St put up in appropriate wooden boxes, and Measures. The Metric System, The English
glass bottles, and hermetically’closedhjars. g'l]e System and the U. S. System are fully explained.
acids are put up in glass hottles with ground-in . .
g!cass stoppgrs, aﬁd thegre is a sufficient quantity of The following tables are furnished: Symbols
chemicals supplied (mostly one to two ounces) to and Atomic Weights of the Elements; Measures of
nake dozens of experiments with each. Weights, Volume, Capacity and Length; per cent
furnished N of the best solutions; Conversion .of Measure expressed in
'”-‘e ppavatus [ surnished’ arel all o 0 i parts; poisons and their antidotes; techmical and
ob:iamhable make and of standard laboratory size common name of cheni’ical substances; formulas
R for cleaning various substances, etc., etc.
The Instruction Book is a r;'al Cheéuistry Course ° 5
Jor the Beginner. Some of the Contents are: . -
Division of :Matter: This is a Treatise on Elemen- Among the 100 E"ip"'"mf”” GG,
tary Chemistry and deals with the theory of the How to make chemical tricks; How to make
Elements, Molecules and Atoms, etc. Chemical visible and magic inks; How to test flour; How to
Nomenclature: This explains in simple language test soil; How to make chlorine gas and smoke
the derivation of the chemical names of the ele- (German_War Gas); How to bleach cloth and
ments and their compounds. There is a chapter flowers; How to produce Orygen and Hydrogen;
on Laboratory Operations; Glass Working; First How to make chemical colors; How to test Acids
Aid; Fire Extinguishers; Experimenters' Aphor-  and Alkalies and hundreds of interesting hints
isms, etc. and formulas,

Complete, $7.00 Sh. Wght., 10 Ibs. (Shipped by Express only)

{(We guarantee shipment within 24 hours after your order is received)

B Every Fellow Wants

Instruction Book the

A TREATISE ON ELEMENTARY
ELECTRICITY
“~0

O 8L FAORMLD % 1To
“8he Hoy s Electelr Toge'*
n‘ﬁg IM‘P‘gRTlNC o,
;nsy' ‘n,;;wvouuth E

The Boy’s Electric Toys contains: Enough material to make and complete over
twenty-five diflerent electrical apparatus without any other t0sls cxcept a screw
driver furnished with the outfit, Student's chromic plunge battery, compass-
w1 galvanometer, solenoid, telephone receiver, electric lamp, ete. Enough various
|]Tn(nn-tw|m5|mn"; ¥ parts, wire, etc,, are furnished to make the following apparatus: ) .
IJ' N ] Electromagnet, electric cannon, magnetic pictures, dancing spiral, electric

(L

4 b | hammer, galvanometer, voltmeter, hook for telephone receiver condenser,
g . ! sensitive microphone, short distance wireless telephone, test storage battery,
P 8 shocking coil, complete telegraph set, clectric riveting machine, electric buzzer,
M rimaic Fovai | 27 RS B i dancing fishes, singing telephones, mysterious dancing man, electric jumping jack,
e g 7 magnetic geometric figures, rheostat, erratic peadulum, electric butterfly, thermo-
T | . e, | electric motor, visual telegraph, etc., etc.
f ] With the instruction book we furnish one hundred experiments that can be
"("\ . ] made with this outfit nearly all of these being illustrated with superb illustra.
@A ? ms tions. No other materials, goods or supplies are necessary.
Sesmbe (| = The outfit contains 114 separate picces of material and 24 picces of finished
Nt = (TR, ¥ fury 1 articles ready to use at once.
f The size over all of the outfit is 14 x 9 x 234. Shipping weight 8 pounds,
//,&9‘ ! “The Boy's Electric Toys” outfit as described, $7.00. Immediate shipment.

SEND NO MONEY

We have so much confidence in these sets that we desire to ship either one to
You by express C.0.D. with the privilege of inspection. In other words, we ship
on approval. It dees not cost you one cent to take a good look at whichever outfit
you want, and see if it comes up to your expectations. If it does, pay the exXpress
man $7.00, plus express charges. If not, you neced not accept it, and we will pay
the return charges as well,

ELECTRO IMPORTING CO., 233 Fulton St., NewYork City

p-------------------q ittt L T Tl T g e

3 ELECTRO IMPORTING co., ! 3 ELECTRO IMPORTING co., a
:233 Fulton St., New York : :233 Fulton St., New York :
 Please send me by express THE 3 1 Please send me by express THE H
§ CHEMICAL LABORATORY. If 1 ] BO\"S' ELECTRIC TOYS. If.f 2
81 don't like it I need not accept it. 8 8 don’t like it I need not accept it. X
" If T want it I only pay $7.00 plus 1 2 If T want it I only pay $7.00 plus g

y
S

3
=2
=

du

W

: the few cents express charge. (] 8 the few cents express charge, ’

[ ] [ ] ’
(R e e I - g Ghe i mBE ANPEAST . . TE ... §
B e e s TR oy P e T ? B o cc e ol mne o Ne e bk BaS B o o ariary o 1
I S 00BO80Ea ] Bt [ O R S H s e )
L Exp—4-25 8 A Exp—4-25 8
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ANOTHER

FAHNESTOCK

RADIO HELP

The Standard FAIINE.
STOCK Spring Clip, lead
plated to prevent corrasion.

Press thumb pieces ti geth
er, insert wire. slip ither
over the poles or on the links
of the® battery for varying
"B’ valtage,

N m Jmproved Gmund Clamp

Eq pped with
T. \ll \'LQT()(J\ P’at-
cut Connectors, Easily
attached.  No solder-
mg. For radio use

only.
{ Nounwe gemiine wwithout
J ‘\ . our lldl_“('.
: ‘rite your johber or
Cod direct.

FAHNESTOCK ELECTRIC CO.

LONG ISLAND CITY, L L.

EDX 98,

RADIO DEALERS WANTED

BIG DISCOUNTS ON
STANDARD PRODUCTS

W. C. BRAUN CO.

32.40 S. Clinton St., Chicago
asx oeer. [JJIEH For oeacers cavaroc

TFE PRACTICAL MECHANIC
SOUTH HAVEN, MICH

MONEY rorYOU

150 HOME STUDY BOOKS
Each of thess sure pay-ralsing sell-help
books 13 a_complete course of instruction,
They cover Electricity, Autocbile, Machine
Ship, Carpeniry, Painting, Engineering,
Ratlroading and 20 other trades. Full cata-
logue FREE. A nostcard brings yours.

F. ). DRAKE & CO., Publishers
1009 S. Michican Ave., Clilcago, 11I.

S1IGNS, B ANNERS, CARDS
Easily Painted It S o m:
'“==- Simply rrace around a letter pattern

and ﬁfl sn., Made in a large variety of
styles an. 1 sizes st surprisingly reasonsble

1 s-md tamp for free samples. John
g' Icle:lm. Nz:::cnoﬂVIWAv +Chicago

' BECOME A LIGHTNING
TRICK CARTOONIST

Send $1.00 for Laugh Producing Program of
23 Trick_Driwings with Instructions, or
write for Free Lists of Chalk Talk Supplies.
Balda Art Service. Dept.34. Wils.

Won 1q mase

“The Genuine $tand

Here’s the best and
Safest Guide for your
Super-Heterodyne

Consrad, radlo’s oremost publishers,
have designed the most complete and prac-
tical pattern ever originated fer the
Standard Super-Heterody ne,

Containg 2 extra la-ge blueprints and a
16 page instruetion Lok, Erersthing is
simplified, ccmplete ¢nd ready for use.

PRICE $1.00
Sold by all Radio and
Newsdealers

THE CONSRAD CO.

233 Fulton St. New York,N.Y.

. ADDRESS

-

His next thought was for the vaults. The big
~teel doors had heen cut open and the interior
of the vaulis were strewn with the wreckage of
cases,

In the matter of the Bank of England, the in.
spector could bring up no new point. He had
been awakemed by one of his nen, having fallen
asleep withaut any premonitory symptoms, and on
going his rounds he had found all his points
asleep or on the verge of waking. He had joined
Mr. Penncfether at the vault docr. But he told
us that three of the jomt stock banks in Old Broad
Street had been forced open and their strong-
rooms cleared.

“Our friends hold to their thorough methods.”
said Lord Almeric to me. *There is a brudlh
in_their rascality that takes the breath away.

]lc turned to the young oftier of the Guards.

“It is useless to beg you not o be concernel,
Pennefether,” he said gently. *“That jou must
inevitably be. But I beg you—and you also, in-
spector—to be rid of the idea that you are in any
way culpable.  You could not have foreseen this
event, nor could you have helped yourselves if you
had. = The blame, if any, attaches to me, I
should have taken’ steps to protect the Bank from
this outrage. Come—Ilet me sce the extent of the
damage.”

In the Bank premises, everything was scrupu-
lously neat and tidy, until we came to the vault
door, and that had a section cut through it. It
was bxg encugh for Lord \lmeric to go through,
and I followed him,

“They have not been greedy.” sail he. *“They
have taken culy a million pounds sterling, Jimmy —
and have lett the remainder. Now, let us see how
they have triated our securities.”

Ile turneu to a side-door, which also had been
treated with the flame. Inside the room was a
hcap of nouldering papers, and from this there
rose a pungent smell. The papers were secunities,
and they hid been destroyed bevond recognition by
having had acid pourcd over them!

“The wantonness of it!” cried Lord Almeric.
*“The sheer damned wanton uselessness of it!
The theft of the gold I can understand—
but this!—this means months of work—chaoe—
endless, useless bother and vexation!”

“Does it represent much money, sir®>”’ I 1en-
tured.

“Millions. I cannot say how 1iuch. Tt will be
recoverable, the greater part of t, perhaps. But
when 1 think of the complicalions—thc damned
messiness and bother—ur-rrt”

Hc recovered himself quickly.

“I beg your pardon, Jimmy. T'm muaking an
exhibition of mysclf—bul the thiag is so unpar-
donably stu[nd Come’ we'll go to my room and
think this out,’

“Your pnrdon, Lord Almeric. There's some-
thing I'd like to do before the crowd gets ahout.
Could you put me in" charge of a police officer,
while T go snooping around to find out if the
tlnmz links ap with Wall Street?”

“Why. of course. Would you oblige me by
taking Mr. Boon around, mspector and seeing
that he is not interfered with?"

“Very gond, my lord.”

I went off with the inspector and got outside
the hunldmg; I hunted around the streets about
the Bank in comparative quiet. The London police
are nothing if not efficient, and they hal drawn
around the district a cordon that was impassable.
Only a few civilians were ahout the streets.

I found four star-shaped splatters of powdered
ghsq on the Exchange side of the Bank, and two
in a sort of courtyard within the bulldmgs They
were perfect in shape, and showed me what the
~mears I hid found around Wall Street would
have heen lut for the crowds that had trampled
them about.

(To be continued)

(Copyright by Harper and Bros.,, N, Y.)

Super~Heterodyne Circuits
1Continucd from page 37d)

EVER before has
there been such
an opportunity for ambitous men as there
is today in the great electrical feld. Trained
electncal experts all over the country are in
big demand and earning

$15 to $35 a Day

You, too, can do it. Our big, new 64-page
book on Electricity tells you how. It de
scribes the great electrical field —the fastest
growing business in the world. It tells you how

trained men are making $75 to $200 a week and
how you can get into that same high pay group.

Learn Quickly—at Home

The Assoclated Electrical Engineers of
America—a powerful organization of practical
electrical men, is now ready to train you and help
you succeed. To get lhe whole story, just write
**Send me your book’’ on a post card and mail it
quick to the Chief Engineer:—

Associated Electrical Engineers
DEPT. 45 637 S. Dearborn St., CHICAGO

RADIO
GETS'EM |
COAST o

SEND PO
for latest bulletlne and epe:
offer. 1t will interest you.
HIDWEST RADIO CORP'N
r Builders of Sets
“0 C E. .lh $t., Cincinnatl, Ohlo

&
Extra thin 1923 wodel
damasceened movement, regulated and

accurately adjusted. Exquisitely engraved

French Grey Case, solld white gold effect,

25-yr. guarantee. Nports scenes engraved on

back, Dositively the_handsuuest, thinnest
watch for the price. Eaally sold for doubte,

Agents get rich. FREE—Knife and chain.

Send only 20c for postage. Pay rest when

delivered, DBuy dlrect from lmnorten

ORIENT EXCHA
21 Park Row, New York, N. Y Dent. PE

JEWELED

never before appearcd in print is <hown in Fig. S.
This circuit is given merely for rxpenmenlers to
investigate as to the best of the writer’'s knowledge
it has never been hooked up.

We are all familiar with resistance coupled am-
plifiers, using a vacuum tube as the coupling resist-
ance, In this circuit we use a UV-199 tube for
this _purpose and light its filament by a separate
small flashlight battery, This is tube 2 in the dia-
gram. _An_ Amperite is recommended in the fila-
ment cnrcult In addition to actirg as a coupling
resistance in a short wave radio frequency ampli-
fier, we connect our oscillator coil to this tube and
make it act as an oscillator alse. Thus in tube 1
we have a short wave amplifier using tube 2 as a
coupling res <tance, which also is an oscillator and
heterodynes the received currents. Both oscillator
frequency, signal frequency, and the difference be-
tween the two or beat frequency are impressed on
the grid of the detector, tuhe 3, which detects the
intermediate frequency. This, of course, is amplhi-
fied by tubes 4 and 5, and the audio currents are
detected by tube 6 and amplified by tube 7. In
both this circuit and the Tropadyne circuit, Fig. 4,
no grid condenser and grid leak is used for the
second detector., Far better results are obtained as
regards quality and volume when using a "“C” bat-
tery for the second detector, instead of the grid
condenser and grid leak.

K Course for men of anbitlon
El and limited time. Over 4000
‘ ecrrlcal men trained. Condensed

eourse in Theoretlcal and Practical hl«:!rlcal

including

ngineering fi

ly related

subjects of Mathematics and Mechanieal Drawing taught

by experts. Students construct motors, Instali wiring,
test electrical machinery. Course compiete —

One Year

Established in 1893, Prepare for your
profession in the most interesting city
. in the world. Free catalog,
BLISS ELECTRICAL SCHOOL
109 Takoma Ave,, Washington, D, C

Tho Famous KON-VER-TER Slide Rule
P Instantly adds, subtracts, divides,
multiplies, converts frncﬂons or
declmals of an inch. Gives sines,
co-sines, versed sines, co-versed
slnes, tangents, co-tangents, se-
cants, co-secantsof angles direct-
Iy. Gives square roots, squares,
cube roots, cubes and fifth roots
and powers of all numbers. T.og-
arlthme, co-loxarithms, antl-log-
artthms, _Instructions with rule,
DeLuxe Model $3.00 Post Pald.

C. HAMILTON

= J.
1 Water 8t.. Dent. C Boston, Mass.
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Australia.

114 Large Pages of Real, |
Practical Information-

No Advertising
Size 9 by 12 inches.
Contains 114 Pages.
Bound with Beautiful

Stiff Two-Color
Cover.

Published Twicea Year.

nsra

‘Consrads Greatest Book®

YA i

A CONTENTS
[nformation for the Broadcast Listener,
"§ Radio Broadcast Sations of the U. S.. by Call

etters, .
Radio Broadcast Statlons ef the U. S.. by States,
Rag‘o‘ Broadcast Statione of Canada, by Call
ers

Foreign ﬁadlo Broadcast Lations. by Countries.
Svf,:latl' Lsand and Experimental Radio Stations of
the

| Radio Districts of United Ltates and Canada.
Table for Making Time Transitions.
Time In Atl Parts of the World,
Time Signals.
Weather, Hydrograehic ard Market Reports,

| American Radio Relay Lezgue and Directory.

| Amateur Radio Stations o the U. S, by Districts,
Radio Maps of the U. S.. I orth and South Amer.

ica. Canada. Europe. Asia, Africa. and Australia.

1925 Edition—Large Magasine Size
Radio’s finest and most complete Call Book

There has never been any radio book for the amateur, the engineer or the regular
radio broadcast listener exactly like this great Consrad edition.
Here is a book for everybody, covering all the information any listener needs to
most thoroughly enjoy a radio program. It tells how to use and operate a radio set
to the best advantage. It tells where, by whom, and on what wave length every radio
broadcast station of the United States is operated, etc.
Altogether there are 114 pages filled to the brim with practical data. There is not
a page of advertising—all text material for the user.
This is the one radio book that should be at the side of every radio receiving set
in operation.

ASK YOUR RADIO OR NEWS DEALER OR WRITE TO US DIRECT

THE CONSRAD COMPANY, Inc., 233 Fulton St., New York,N. Y.

»
| |
-
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OPPORTUNITY AD-LETS

You can place your ad in these columns for 6 cents a word
reaching a great group of readers covered by no other magazine
and which you can reach in no other way.

these ads.

As a reader of The EXPERIMENTLR it will pay you to read
Each issue contains offerings made by reliable firms
who are desirous of your patronage.

Agd-Lets for June should reach us not Jater than April 20th,

The circulation of The EXPERIMENTER 1s 100,000 copies

GERMOTT PUBLISHING CO,, INC.

53 PARK FLACE, NEW YORK CITY

Agents Wanted

Help Wanted (Continued)

Old Money Wanted

Agents—Write for frec samples. Sell Madison
*“Better-Made"” shirts for ;arge manufacturer direct
to wearer. No capital or experience required.
Many earn $100 weekly and bonus. Madison Mills,
564 Broadway, New Yorl}.

Sells Like Blazes. New Instant Stain and Rust
Remover. For clothing, table linen, etc. Fine
premium every sale. B g Quick Profits. Free
Qutfit. Write today. Chisty, 508 Union, Newark,
New York.

Be a Detective. Work home or travel. FExper-
ence unnccessary,  Particulars free. Write, George
Waguer. former  Government  Detective, 1968
Broadway, New York.

Start Profitable Business. Silvering Mirrors,
Autolights, radiators, tableware. Outtits. Meth-
ods firec. Sprinkle. Plates, 87, Marion, Indiana.

$2 to $500 cach paid for hundreds of Old or
0Odd Coins. Keep all old inoney, it may be very
vaduable.  Send 10c¢ for New lllustrated Coin
Value Book, 4x6. Guaranteed prices. Get posted.
We pay Cash. Clarke Coin Compauy, 14 Strect,
LcROy, N. Y.

Patent Attormeys

Languages

Big Money and fast sal's cvery owner buys gold
initials for his auto. You charge $1.50, make $1.44
profit. 10 orders daily easy. Samples and infor-
mation free. World Monogram Co., Dept. 34,
Newark, N. J.

Big Money and fast sales. Every owner buys
Gold lnitials for his atzo. You charge $1.50;
make $1.35. Ten orders. daily casy. Write for
particulars and frec saniples.  American Mono-

gram Co., Dept. 226, East Orange, N. I

Free Book. Start yoir own lilllc..\lnil_Ordcr
Lusincss. Pier, 911 Coitland St,, New York.

Razor Blades 35¢ dozen. Gillette type.  Agents
wanted, samples 10c.  Shultz Qualiay Co., Box
1038, Rockford, 111

American Made Toys

We Need Manufacturers or ambitious men in
this territory for manufacturing of Metal Toys and
Novelties. We buy comnplete output and place
contract orders for three years. Casting forms
allowing speedy production, furnished at cost
price. We guarantee p-riect work without pre-
vious experience. \We buy goods, plain castings,
one color dipped and decorated offering highest
prices. Cash paid on_ deliveries, Write only if
you mean business. Our book, '‘American Metal
Toys and Novelties Industry,” and information
mailed free. Metal Cast Products Company, 1696
Boston Road, New York.

World-Romic System, Master Ke{r to All Lan-
guages. I'rimers, $1.94: Chinese, French, Span-
ish. Languages, 8 West 40th St.,, New York.

Miscellaneous

Amateurs—Contains plain instructions for the
study of a great science or practical electricity,
from Torsion Balances, 11oltz machines and induc-
tion coils to dynamos, electric motors, telephones,
phonographs and micrographs. Book contains 200
pages, cloth covered. $1.50. Dean & Co., 3107
North Market, St. Louis, Mo,

Double Eatry Bookkeeping mastered in 60 hours
with 8 keys; guaranteed; diplomas. International
Bookkeeping Institute, Dept. 27, Springticld, Mis-
souri.

Your favorite beverages. cxtracts aml other
formulas. Free valuable information. The Formula
Co., Dept. E, 122 West Howe St., Seattle, Wash.

Beautiful Registered Bull Pugps Cheap. Bull
dogs, 501 Rockwood, Dallas, Teza-.

“Coal Saver” cuts your coal bills in half. Any
one can make and use it. Iull instructions for
Ten Cents. Address A. J. Shunski, Box 720,
McAdoo, Ia.

\ Model making, special machinery, machine, teol
and die work. Light manufacturing, metal woek
of all kinds, No amount too amall nor too large.
Berkshire Machine, Tool and Die Works, 82
Lyman St., Pittsfield, Mass,

Business Opportunities

Publish a magazine ¢f your own and start a
mail order business o1 $1.00 capital. Sample
magazine and plan 25c. M. R. Cohen, Box 483,
Muskogee, Oklahoma.

Chenistry

Experiment with Genuine Guarantced Mast~r-
tone Radio Tubes. All standard <izes $1.95 Po-t.
raid. W, Nangle Co., 601 Washington Blvil.
Ouak Park, M1

Learn Barbering. shingle bobbing in a mon h,
At home, en family friends. Ea«ily learned. My
«imple scientific complete instruciions $1.  Money
refunded if not satisfied. Foster Sy<tem, Licensed
I.xpcrt Barber, 22 E. 58th St., Chicago, 1

Learn Chemistry at Home—Dr. T. O’Conor
Sloane, noted cducator and scientific authority,
will teach you, Our home study correspondence
course is a real short cvt.  You can learn in half
the usual time. Gives you the same education as
you would get at a college or university. See our
ad on page 427 of thic issue for special 30-day
offer. Chemical Tnstitute of New York, 66 W,
Broadway, New York Citv.

Electric Motors

Motors $2.98. Good. Practical, twenticth horse-
power, 115 voit alternat ng direct current. Order
Now. Pay Postman. Perry Trading Co., Dept.
k4, 815 l.ake, Racine, Wisconsin,

One tube Kcdel Radio set §10 no-tpaid. Nanglel
Co.. 601 Washington Blvd.. Oak Park, I

Patents Procured; Trade Marks Registered. A
cemprehensive, expericnced, prompt service for
the protection and development of your ideas. Pre-
liminary advice gladly furnished without charge.
Buooklet of information and form for disclosing idea
free on request. Richa:d B, Owen, 5 Owen Bldg.,
Washington, D. C., or 41-11 Park Row, New York.

Inventors who derive largest profits know and
heed certain simple but vital facts before applying
for Patent. Our hook Patent-Sense gives those
facts; free. Write lacey & Lacey, 683 F St
Washington, I). (. Fkstablished 1869.

 Patents—Send for form, “Evidence of Concep-
tion” to be signed and witnessed. Form, fee sched-
uk, information free. Lancaster & Allwine, Reg-
istered Patent Attorneys in United States and
Canada, 288 Quray Bldg., Washington, D. C.

Patents—Trademarks. Write for free Guide
Books and *"Record oi Invention Blank’ before
disclosing inventions. Send model or sketch of
your invention for our Examination and Instruc-
tions Free. FElectrical cases a specialty. Terms
reasonable. Victor J. Evans & Co., 913 Ninth,
Washington, D). C.

Personal

Lonely—Join Our Club,
where. Particulars free.
Box 26, Oakland, Calif,

Make_friends every-
Write Mrs. Mathews,

Printing Outfits and Supplies

Print your own cards, stationery, circulars,
paper, ctc.  Complete outtits $8.85; Job Presses
$12, $35:; Rotary $150. Print for others, big
All eca~y, rules sent. Write for catalog
Rresses, type, paper, etc. Press Company, A-14,
leriden, Conmn.

° Radio

2650 Miles Distance with one tube. Any Novice
uiderstands our Simplified instructions. Big free
hooklet tells the story. Vesco Radio Co., Box
117EK, Oakland, Calif.

Models and Model Supplies

The Modelmaker. For those interested in mak-
ng working models. Send 10 cents. Address
I5., 120 Liberty St., New York.

Musical Instruments

(Patent Pending.) Wounder dollar instrument,
anybody play, everyboady surprised. Imitate or-
chestra, hecome professional entertainer; other val-
uable information. Multitone, 448] West 38th,
INew York

For Sale

Chemicals and apparatus for sale. Write C.
Chmara, 1210 Michigan Bay City, Michigan.

Help Wanted

Earn $25 Weekly, spare time, writing for news-
papers, magazines, Experience unnecessary.
Copyright book free. Press Syndicate, 1175, St.
Louis, Mo,

—

Novelties

New Book of Card Tricks, 10c: Fun Magic and
Muystery, 10¢; Ventriloquism, 10c; Catalog of nov-
elties, tricks, books, etc. Free. H. Bremer, 3213
Vernon Ave., Chicago, 11l

Old Coins

United States Large Cent, Fiying Eagle Cent,
White Cent with bargain price list for 25c.
Robert Cohen, Box 483, Muskcgee, Oklahoma.

Radio Parts by Mail. TFdward Curtin, 174 East
&h St, N. Y. 'C.

Salesmen Wanted

A Salesman Wanted in every town or city with.
i1 25 miles of a broadcasting station to sell Radio-
gem, the complete radio receiving set that retails
for £2.50. \With Radingem there is nothing else
to buy—the outfit includes the Radiogem receiving
apparatus, 1,000-ohm phone, and aerial outfit. The
cheapest radio outfit on the market—yet as prac-
tical as the most expensive. Big money to the
right men. Send $2.00 for sample outfit. The
Radiogem Corp., 66-R West Broadway, N. Y. City.

Lightning Strange Battery Compound. Charges
discharged batteries instantly.  Eliminates old
method entirely. Gallon free to agents, Light.
ning Co., St. Paul, Minn.

Stamps For Collectors

1000 Different Stamps, wonderful quality. $1.00.
€. E. Nicklesr 2912 Rodman, Washington, D. C.
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A New Kind of Radio Magazine

The Four-Tube Roberts
Receiver — How to
make it.

Construction of the new
Pressley Super - 1et-
erodyne,

How to make the D-
Coil Set,

Construction of the Ul-
tradyne, L2,

How to build the new
I’riess Reflex,

The Browning - Drake
Receiver,

An efficient Low Loss
set.

The Two-Tube Ilark-
ness Counterflex.
Modifying the Reinartz

Receiver,

Constructionaldetails of
Britain's latest Multi-
stage R.F. Set.

How to build a simple
One-Tube Receiver.
A Self-Neutralized R.IM.

Receiver,

A One-Control Re-

An absolutely impartiial
review and digest of
Hook-ups, Diagrams
and New Circuits ap-
pearing in the radio
press the world over.

Thig new magazine is dedicated to those of the radia fra-
ternity who wish to keep up-to-the-minute on all hooksups,
diagrams and new circuits appearing in the radio press the

THE COPY THE COPY
o f
Partial Description
Contents of
of First Magazine
Issue

One Hundred pages
—each completely filled
with constructional in-
formation to satisfy the
most critical or ardent
enthusiast.

NO ADVERTISING

Over 200 illustra-
tions of all kind and
description,

Size of magazine.
by 12 inches—(Full
magazine size).

Handsomely printed
cover in three colors.
Magazine is written

LR Sy o

n generative Set, world.ov.er. We are publishing this new material as quick- S
:- uﬁ\\l' to make an ly as it is availabl.e with original photographs and draw- Rl throughorjt 30
RN w.,t‘.; l‘iéc;h‘(;rrt ings. This magazine will be absolutely impartial. New that everyone will be
s ~ Mints o circuits or information of constructional nature from every able to understand it
: ];5' ~ radio con- source will be printed, making it a true Review and Digest completely
H 23 > strucﬂ»trs, of the latest achievements in radjo. ’ 4
: Oo(b SN oy fAII articles .willlbe Ef ahcons:ltructional l.ialture.rather than It is the only maga-
: Vs of an instructional, Each and every article will be illus- in its kind 1 -
. °f‘f$0/ 4 trated and will contain complete data that will enable the e of its hm k.mdexf
:& ﬁ]g"o o c}t])nst_ructor to build a radio set from the information istence T e kmd o

(4 therein, a magazine so many
1%, 7 5 O S
: 49’0,. 049’/, 'lf,, S _In order to be absolutely impartial and unbiased, adver- hook-up enthusiasts
. €% [3 -”‘,2‘ ’14, < tising of any kind will not be accepted. For this reason have been waiting for.
: " /@I‘p% /@I'Z our magazine is selling for 35 cents.

2.8 27, T . > ’
%, T, Rak, S BUY THE FIRST NUMBER FROM YOUR RADIO OR NEWS el i orget tv gt
' 5 g WEALER TODAY — IF HE HAS NO SUPPLY ON HAND your copy NOI™.
8 -](/ "’400;- £ N TE US DIRECT USING THE COUPON ON THIS PAGE.
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R T AN 233 Fulton Street New York, N.Y.
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Everything in Radio Books, Patterns and Diagrams
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HAWKINS ELECTRICAL GUIDES \ouws

AUTEmMOBILES

3500 PAGES $1 A VOLUME
ca SEND NO MONEY—SEND

4700 PICTURES $1 A MONTH E ;O SEND ONLY THIS COUPON !

Know the facts in Electricity. They mean more money and better | .

position for you. Hawkins Guides tzll vou all you need to know THEO. AUDEL & CO,,

about Elect‘rixcnty (I,-:very I::mportant e(l]ectnc(fl subject covere? S0 72 Fifth Ave., New York City

you can understand it asv to study and apply. A complets, : g 7

practical working course, in 10 volumes. Books are poeket size: E[]‘)}]:eé;?R?JgK']“t (?G]{)OIE f{;ﬁ::;‘{":i::ﬁbg}“‘%ﬁ?ﬁ

flexible covers. Order a set today to look over once prepaid, the 10 numbers. If satisfactory, I agree
LEARN ALL ABOUT to send you $1 within seven days and to further mail

Magnetism—Induction—Experiments — Dynamos — Electric Ma- you $1 each month until paid

chinery—Motors—-A rmatures—Armature Windings—Installing of
Dynamos—Electrical Instrument Testing—Practical Management Namre

of Dynamos and Motors—Distribution Systems—Wiring—Winng |
Diagrams — Sign Flashers — Storaze Batteries — Principles of Alternating |
Currents and Alternators — Alternating Current Motors —Transformers - [
Converters— Rectifiers—Alternating Cnrrent Systems Circuit Breakers
Measuring Instruments —Switchboards— Wiring—Power Stations—Installing
Telephone—Telegraph—Wireless—Bells—Lighting—Railways. Also many
Modern Practical Applications of Elsctricity and Ready Reference Imdax Employed by

of the ten numbers
SHIPPED FREE

Not a cent to pay until you sce the books. No dbligation to buy unless
you are satisfied. Send Coupon now- -today—and get this great help
library and see if ¥. is not werth 3109 to yow—you pay $1.00 a month for
ten months or retura it.

Occupation

Home Address Yoo o C

Reference e acbe




FREE

With This Payraising
Set of Electrical
Maintenance and
Repair Books~One
of the Best Arma-
tureWinding Books
Ever Written.

—~But You Must s

Sent on Approval
No Money Down

If you will subscribe to the Librarv o?
copy of Croft’s Alternating-Current Ar

LECTRICAL
Hammiac

AND

Subscribe

NOW . |
AR Repam

Small
Monthly

Payments

ELECTRICAL E—m
M&m o

Repai | REPAIR

You owe it
to Yourself
to get These
Books Some
Day—
we’ll pay
you to
get them
now!

b~ __J

AND
RepaIR

E ectrical Maintenance and Repair now—instead of later on—we will give you a
m.z:ure Wirding absolutely free of charge.

This is one of the most valuable electrical books puslished during 1924—one of the finest armature winding books ever

written—a book no man would ever exp
what you will surely do some day, for acting now instead o

MAINTENANCE AND REPAIR LIBRARY TODAY

McGraw-Hill $¢

ect to pet free. And yet we will make you a present of it simply for doing now
putting it off, FOR GETTING YOUR ELECTRICAL
INSTEAD OF LATER ON

Electrical Maintenance and Repair
5 volumes—1736 pages—1818 illustrations—~library binding

These books cover every phase of electrical maintenance

and repair work, from armature winding to the correc-

tion of brush troubles. Thev include many things
never before assembled in book torm.

A They not only tell you what to do in the case

N of electrical trouble, but they show vou how to
. do it. And when it is done it will be right!

Everything You Must Xnow for the Big-Pay

Book Co.. Inc., s g 5
370 Sevenin Ave. b \% Maintenance and Repair Jobs
ew York. (Y ¢
L3 2 Cs r 3 i= 3 5
Cantilna s O Fundamental Jlaws and rules are di cussed when

)
Send me the LIBRARY ¢ "¢,
OF ELECTRICAL e 6‘(
MAINTENANCE AND®, PN
REPAIR (shipping charges ‘¢ 6
prepaid), for 10 days’ free ex- ” I3 e
amination
send $2.00 in ten days and $2 per Q'
motith until the special price of $14.00 (Y
has been pzid.
write you for return shipping instruc-

necessary. but there is un hard. o-understand
theory or discussicn of design.  All of the
material presen-ed in these frve hooks has
becu obtained from actual experiences
The Library antlines the practical rem-
that have bheen anplied hy re-
Pairmen all over the country in the
solving of puzzling electrical
(o) problems. Fvervtaing the ex-
perte know ahout maintenan
and repair is miver in the

If satisfactory. T will Ve ‘¢

1 not wanted. T will &

tions. n receipt of my first pavment ¢ °¢ book They prepare you
of $2.00 T am to receive a copy of Croft’s for the bhig job—they
A. C. Armature Winding free. (\Vrite plainly ¢ make vou well worth
and 1l in 1 Q’ th t D 1at go
(S with Tiey ma
Name ... ... B 3 WIEE .- mibe < you- promoticn
’. sure.
F Ad oo e 0’
p )
Citvand St te ... .. i i 00 0’
p)
Employed by i i 0’
>

Occupation F $.1.25 &

The methods outlined for vou by the authors of these
books have all been thoroughly tested out in actual practice.

Everv chapter is written with the practical man’s needs in
mind. Instead of discussing the fundamentals involved
in_any method of workinz out a repair problem, the
ACTUAL PROBLEM is discussed from a how-to-do-it
standpoint.

FREE EXAMINATION
No Money Down—~$2.00 a Month

It vou keep these books after looking them over send us
$2.00 in ten days. The balance may be paid in monthl:
instalments of $2.00 until the price of the library—$14.00
—is paid. Send for the beoks today. Fill in and mail
the coupon. No mone: dowvn—no agents. You simply
agree to return the books, postpaid. in ten davs or remit
for_them on our convenient monthly pavment plan.

When vour first payment of $2.00 is received we will send
you your free copy of Croft's Alternating-Current Arma-
ture Winding.

McGraw-Hill Book Company, Inc.

370 Seventh Avenue e New York



