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Boss Electrical
Construction Jobs

-‘;‘?‘".v’h k! ;% aﬁ :
A b N &

Be Superintendent of an Be an Electrical CONTRACTOR

Electrical POWER FLANT

i | |
]
Go into ELECTRICITY
. Be an Electrical Expert.  Go into the one great in-
dustry where it’s easy to get to the top. to make
a ”d morey, to make a real success. You don't need
| monev in the bank or “pull” to get ahead in Elec-

abio RAISE |
' BIG JOBS OPEN Everywhere!
I Look at the buitding business. Thousands of Electrical
N th eat factories building every kind pf Elec
tr{:-?\(l)]mzzhingrg \Why, the work of the world is being done
by Electricity and the call for trained men exceeds the supply!
It )'OII’I' e now earning less than *40 a week
million dollar school offersambiticus feilows their big opportunity to learnlel\(r)e{)y
branch of Electricity at heme in spare time by a new, practical JOB-MET c

~=the Business of a .
Million Opportunities
tricitv—all vou need is {raining, honest, complete
training. such as I guarantee.
N Contractors are getting rich. Their men are making $10
, to $20 a day. Look at the fortunes being made in Radio.
PAY. 4
—if you want to be an ELECTRICAL'EXPERT—if you want to step qllxickl_y
into the class of men earning frem $60 to $250 a week-—write me at once! This
. . " ”
Learn Electricity Quick by Dumlap “Job-Method
My training so simple a school-boy can grasp it instantly. Common school-

JOB SERVICE

ing all you need. No previous experience required. But my students make At No Extra Cost to
rapid progress because I train them on actual Electrical jobs wlth_standard- STUDENTS and GRADUATES
size tools and materials which | supply without extra cost. The first h_alf of

my training is APPLIED ELECTRICITY—a complete course in itself. jobs, not only to graduates, but
In the second half I give you Electrical Engincering subjects. 1 give you ‘;Eﬁwc"f’iﬁp;"“ﬁ, g.l,'é?."&?ﬂ
Electrical Drafting, Radio. Automotive Electricity. and many other valu- great CIRErFiad] ETpIBTEE a0 vos
able subjects, all for one small price, and on casy terms. merica. The day you enroll.

this job-Se'!"vflce Dctparll mclil: n(:igis;
7 5 ou what k

T"a’n for These JObs THESE 4 BIG ELECTR'CQIN- ;g{)sy);?:‘\\'axl.s\vhcrc y‘ou \v-:::n, l‘.)u
Power Plant Superintendent, $5,000 OIRSFETY, Y iy i T N—
toFSIS,l)m) a_year; Constructlon to you without one penny of extra job you wam.d we bade}i:"f with

oreman, $3,500 to $10,000 2 b “premium’ ' —not somne- our recommendation and help you
ycﬂrgl(i‘l}ief‘ Electrician, $3.000 fll;?r:‘ge‘:glgii%"')to induce you to en- make good in it after you get it.
to ,000 a ;i Electrical -

Draftsman, 53),,(?(3)‘1:(0 %lttflllf”oc:‘ roll. But costly, s&tandqrd. fl;ll-’;l;g
year; Automotive Flectrical tools, materials and equipment. s -
Expert, $3,500 to $12,000 a man-size motor of tiie same type as the big-fellows in a power plant. Not
year. a toy, but a regular power-motor. Runson Alternating or Direct Current,

EARN MONEY While Learning or 32-volt farm eclectric system. Comes }od }flm
Dunlap-tralning combines money-  knock-down. It's part of your job to wind the

making, practical ~experlence. armature and assemble it. That's the way you

and instruction INA NEW WAY, : ici the Dunlaj
e e e Mevyton  lcarn every branch of Electricity by P

and it gets results—more Job-Method. Get My

q[uic|lgly :«i‘d casilyflh:ml old-
asnion ways of teaching. 2
Early in y"ur‘llra!nlm! i %% PA Y-DOUBLING OFFER!
give you special instruc- efore you put your time and is chartered un-
tion in 'ho!lsc wiring, money |};|Lo nome-training, you THE AMERICAN SCHOOL der ‘é;lrcef:ws 't‘)f
. Radio-building, Elec want to know if it will lead to Massachusetts., as_an educational institution NOT
trical Repalr Work,  a better job and bigger pay. 1 FOR PROtIT. Established 29 years. Over 200

Chief Engineer DUNLAP cte. [ show you willanswer thatinplainEng-  Executives. Engincers, and Educators have prepared
how to get spare lish. Get my catalog. uy won- the texts used in these wonderful home-study courses.
time work derful new guarantee, my sen- The success of our graduates has made us one of the

work you'll sational offers—quick! Get the largest VOCATIONAL TRAINING Institutions in

be well paid facts about your oppcriunities the world. You will be astonished at the many ways

for. in Electricity when you are we help our students and graduates progress to success,
Dunlap-trained and when you .

have the backing of the Ameri- :

can Schooi. Before you ecnroll

for any home-training, get the

facts about my training. so you

can compare It intelligendy

with others, Write me today!

Training Built by é
2 3 NOTED
ENGINEERS

This Is not a one-man. one-idea school. &
22 famous Engincers and Executives of \
the following corporations and univer
sities lwlped me make Dunlap-training the
most complete and up-to-date:

i i Chlef Engineer Dunlap

1. General Electric Co. 7. Western Electric Co.
2% Comg:onwenlth Edi- 8. Underwritelrn Labora- AMERICAN SCHOOL, Dept. E-769

fron Comgany pries, Inc. Drexel Ave. & 58th St., Chicago
3. Crocker-Wheeler Co. 9. Calumbia Unlversity e )
4. Cutler-Hammer Mfg. 10. Dartmouth College | D 1 want to be an Electrical Expert. Please

Company 11. Massachusectts Insti- < i rush guarantee, job-service facts, complete
5. 2'}""“:"“ 0 %"‘Phone o CL‘:}hll O}f‘ Technology = . - information, mouney-saving offers.

elegraph Co. 3 gh University R o "

6. Westinghouse Electric 13. University of Vermont Chief Engineer Bunlap, Electrical Division

& Mfg. Co. AND MAN‘ OTHERS OOL Naine
Ask any well postell Electrical Engineer about the AMERICAN SCH H Street N
qQuality and_standards of AMERICAN SCHOOL home- E 769 treet INo..
training in Electricity Dept. k-

Drexel Ave. & 58th St. CHICAGO City 3 e =
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$700 in ;T il me ol

says F,
24 Days

Man{;b. 848 Spring 5t., Ate
ianta, Gu.''l recommerd your
training everywhere,’’

These Four, and Thou-
sands of other Men
carning $70 to $200
a Week, Recommend
This Training to You! Sneming 13000 % yout, oc-

a
START NOW Be anMeonth i £ slone o s

FILECTRICALEXPERT

LEARN to EARN -

$1000 John Jirinee, 1133 Fourth

Avenue, Astoria, L.1., now

$3,500 to $10,000 a Year! Y
Dgn"t you keep on working for only $25 or $35a week. Get into Elec- 5
AT tricity,. ‘Thousands of Cooke Trained Men who knew nothing about b
$9,000 [)io Blectricty pave W.E. it ashort time ago are now earning $70 to $200 a week as Electrical Experts—and !
a $9.000 8 vear S men enrolled  they don’t work half as hard as youdo. Why stick to your small pay job? Why ” Y
for this training on his ree=  Stick to a line of work that offers no chance—no promotion-—no big pay? Getinto .
Y € @ * ommendation. the world's greatest business. Electricity needs you. I'll show you how to doit.
Get ready for the big pay job now.
Electrical Experts Are In Big Demand ]
Even ordinary electricians—the *‘screw driver’ kind—are making big meney, but e —

trained men—Electrical Experts who get the top salaries—are needed more now than ever |
before. Thousands of Cooke Trained Men easily earn $3,500 to £10,000 a year. That’s the kind of
a job you want—-where you can plan and boss and supervise the work of others or go into |
business for yourself. Get started towards one of these biz-pay jobs now. Learn to earn $70 to

a weck — you ean do it with Cooke Training — recommen ed by more than ten thousand
successful graduates, Just mailthe eoupon below.

Age or Lack of Experience Bars No One .
You don't need experieace. You don’t have to be a College man. You don’t have ‘ ',h

to be even a liigh school graduate.  As Chief Engineer of this big two million dollar institution
which docs a general Consulting Engineering Busincss besides operating one of world’s greae-
est Training Schools, 1 know just what trx;fning you need to make a big suecesa in electricity.

ini icte L. L. COOKE, Chief En-

Let me give you that training with my simplified, n:om_?

home conrse—the world famous *Cooke Training™ —built on -

Em loyment my own 20 years of engineering experience with the help of gineer, who has trained thou-
P nearly 50 other engineers. Lenrn to earn $i0to §200 a week—  sands of men for Big-Pay Jobs in

Services—Ng | ol sparctime necded. Electricity.
Extra Charge My Training Pays For Itself
e A gﬁ.' Youtcan sta!rt _egminlg extra mong); a t’:ew;yee}cs 3f;er
. will train you for a bix you start my training. I give you special inatruction for doing N

pay job and then help you simple electrical jobs in your spare time—show you how to get ENGINEERS’ AssocIA_

*Depend on me as o booster,* get it without cxtra these jobs and tell you what to charge. Many of my studenta

s b § 25 suys A Schre(:k Phoenl'x charge. Hundreds of Em- make as high as $75 a woek extra this way while atudying. TION ENDORSES
Arizona. *'1 nmke over ployers look to me for the My course more than pays its own way.

clectrieal men they hire

W:ek a month. Your advertisc; Last year I placed over one Your Satisfaction Guaranteed COOKE TRAINING

ment started me tosuccess.’”

thousand men at big raises 1 am so sure [ can make you a big success in Electri-
in pay. Hundreds of others | city, just like [ have dons for the men whose pictures you sce The American Association of

were promoted by their f ot ch boos iring, that 1 .
\VON D ER FU | cmployers through the help ?erc and thousands of others who now EHmy t8 g, Engineers, with 15,000 College

ey oentional Servies will guargnt(ée ylct{ur sn{ufuptiog withtu sazn{ed, mtm{ey-back S Practical Eng. M
V! arantee bond. my teaining doesn’t satis{y you after yon an actical gineer em-
v and other hundreds went E:ve finished, you getback every penny you pay me. A two .
WORKI| NG into busincss for them- | million dollar institution stands back of this guarantee. bers, has approved Cooke train-
OUTFITS~ sclves with the help of my S ed N Mail Co ing and theC. E.W.100%. Their
Gi 1th X ““l%x;:":c?;"l‘g?:‘n}?ge Get cebti {:: rl:ook—“?l‘::-\;ita?;‘acts :&:‘ Elec- printedand publiclydistributed
Given witnout book which explains this hﬁ:it;n'y Rcﬁd nh%ut the success of hundreds of other men— report of their investigation is
extra (‘ha}ge / rervice and fourteen other | nop who recommend this tradning and whose names sod addressen are theonlyendorsementof aschool
S features, many of which | given in my book.Get the real dope about your opportunities in Eiec- P
can’tbe had nnywhercelse. | tricity. Sewbow casyit by to et started onthe rosd to jobe that pey they have ever issued. Full de-
- M) W . o I nce to . money. 1 - ]
GORATORY AND 5}:&3& B L A o — Mai Covpin st once for facta uid Y guatuates. fa}:; of ‘;’“5 el;ldol:sement sent
LA QUTFIT- xpere i with my free book.
1 :E\::&IL!M ) taresting ¢ 1. L. COOKE, Chief Engineer —
Py 1T,
fm e R““Q‘?ﬁerh CHICAGO ENGINEERING WORKS, Inc. e s e Eee e aTam e
BEL el spparsiols fosalia: Dept.217 #® L.L.COOKE;Chief Enginoer,
ng::lllg';;‘_" ouT- 2150 Lawrence Ave. '.' CHICAGO ENGINEERING WORKS,
" e WGHTMG, Do Chicago, Illinois e Dept. 217
3%“-.:":'5,.-'.@::\\“‘“;’;;“’.{ ed Lo o? 2150 Lawrence Ave., Chicago, lllincis
5 ec- q A
Ple — everlimplioated © ' Send me at once, without obligation, your

L4 :
2% big illustrated book and complete details of

»* your Home Study Course in Electricity, including
= your outfit and employment service offer,
L 4
—but 2 el P2AM =
er DU T Liing
'c: A:zf?‘:x‘rg."‘;}‘dfsﬂd ng Name.....cooenne 500088 &Rooo0000okdooooo 50 PP 0 0000 00
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Would You Like to Make
$10.00 An Hour?

Sounds like big pay, doesn’t it?

But thousands of men, when they have climbed the ladder and figured back, have
found that the time they spent in spare-hour reading and studying paid them bigger
than any wages they ever earned.

Let’s figure it out. There are at least three evening hours a day that can be used
in putting practical knowledge into your head. Suppose you used just a fair portion
of these, putting in, say, 500 hours a year for two years—1000 hours
in all,

The well-informed man in any business can expect to earn $2000
a year more than the uninformed one. In five years this difference
amounts to $10,000, or $10 for every hour of your spare-time employ-

ment.
men have found their use of spare time

The\x\\\‘///////, paid them as high as $25 to $50 an hour.

3 Z Spare-time investment is the higgest thing
3 -
S == you can undertake.

We are putting it conservatively., Many

795

ZLIBRARY OF PRACTICAL ELECTRICITY

4, / // l\.\\x\\\‘ A combined reference library and home-study course

The Croft Library of Practical Electricity
Paves the Way for Bigger Pay for You

Thos. A. Edison, the great electrical inventor, writing to Terrell Croft, said:

“Your method of explaining by analogy with things everyone knows, and the simple
illustrations, make your work one of the best that 1 have yet seen.” ) )

In the Croft books you will find complete, detailed and up-to-the-minute information on
electricity, from the simplest principles to complete and economical operation of a central
station. You will be told the things you need to know about motors, generators, armatures,
commutators, transformers, circuits, currents, switchboards, distribution systems—electrical
machinery of every type, installation, operation and repair—wiring for light and power—how
to do it mechanically perfect in accordance with the National Electrical Code—wiring of
finished buildings—underwriters’ and municipal requirements—how to do the complete job,
from estimating it to completion—illumination in its every phase—the latest and most improved
methods of lighting—lamps and lighting effects, etc.

Send for your set of these pay-increasing books today and judge their value for yourself.
Don’t wait. You can make every evening hour worth $10 or more to you.

Free Examination—No Money Down—Easy Payments

We want you to test our statements—we want you to compare the Croft hooks with others. Fill i‘n and
mail the coupon attached and we will send you the entire set of eight volumes for ten days’ Free Exami-
nation. We take all the risk—pay all charges. You assume no obligation—you pay nothing unless you
decide to keep the
baoks, Then $1.50

FREE WITH THE LIBRARY the Foars and

It you subseribe for the Croft Library now instead of walting until later on. we will give you l’gal(‘ of $2 a month.
a copy of Taylor's Transformer I’ractice as a premium for your pramptness. This is a .ven«l the coupon
helpful book on the installation, connection and operation of transformers and static inductlon NOW and see the
appatatus. It 18 a book no man would cxpect to get free. Yet it comes to you [ree with books for your.
this pay-raising set of books—at the same low price—on the same consenient terms. self.

BUT YOU MUST SUBSCRIBE NOW

ment of $1.50 s ro-
ceived we will send
You your free cnpy of
Taylor's  Transformer
Practice.

SEND THIS
COUPON

4

6
7

7 Reasons for Owning
the Croft Library

Every page of this 3000-page Library
is taken from everyday electrical prac-
tice, Croft deals only with the kind oi
problems you meet in your daily work.
The author’s knowledge of electricity
has been obtained through actual shirt-
sleeves practice. Beginning as an ap-
prentice lineman, he went through the
varions stages of wireman, draftsman,
etc.,, until he attained the position of
clectrical engineer with one of the big
electrical manufacturing companies.
Now he heads his own consulting com-
pany.

Seven years of thonght, time and effort
were put into these great hooks. In
them you will find all the essentials of
modern electrical practice. Their thor-
oughness makes them the standard elec-
trical reference hooks of today.

The books contain nothing but live,
practical material. They are kept up to
the minute by periodical revisions hy
the author. FEvery electrical worker
will appreciate the value of this.
Everything in the volumes is clearly
written—clearly illustrated. Every man
able to read and write can understand
and use them. Yet they are neither
elementary nor amateurish,

‘The flexible keratol hinding of the Croft
hooks makes themn ideal for either work-
shop or home library., They are easy
to handle—and they will last.

The worth of any set of books is usual-
ly indicated hy its sale. Over 40,000
electrical workers—beginners and ex-
perts—are now using the Croft books.
There’s a sound reason for this popu-
larity.

McGRAW-HILL BOOK CO., Inc.

370 Seventh Avenue,

PRACTICAL

instructions.

Name

Occupation

AL EX T PR R P YR R P R P R P YN

City and State

Firm or Emplayer

for 10 days’ free examination.
$1.50 in ten days aad $2 per month until $19.50 has been
paid. If not wanted,
(Write plainly and fll in all lines.)
ceipt of my first parment of $1.50 T am to receive a copy
of Taylor's Transformer Practice absolutely free of charge.

1f satisfactory, I will send

T will write you for return shipping
Upon re-

Exp. 10-1-25

New York City

Free Examination Coupon

McGraw-Hill Book Co., Inc.
370 Seventh Ave., New York City
Gentlemen—Please send me the CROFT LIBRARY OF
ELECTRICITY (shipping charges prepaid)

i L R DL L YL L L LY R L LY YL LR LYY Y Yy
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THE EXPERIMENTER READERS’ BUREAU

Time and Postage Saver

N 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. everv month on this same page in
As a special service to our readers, we THE EXPERTMENTER.
will write the letters for you, thus sav- I1f 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-
and to avoid error, the addresses of the erature, write his name, address and
manufacturers, on the coupon below the product in the special section of
and mail it to us. Y the coupon below. -

----------------------------------------------------------------------------------- TEAR ALONG THIS LINE" ==

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

Please advise the firms listed below that 1 would like to receive detailed information on their
product as advertised in the... ... ... issue of THE EXPERINMENTER.

If Catalogue
of complete
line is wanted
check in this
column,

List here specific article on

NAME ADDRESS which you wish literature.

(Street—City—State)

Use this space if you desire information from a manufacturer whose advertisement does not appzar in this month’s issue.

NAME ADDRESS
(Street — City — State)

1
Y OUT  MUAMNIC oot oot oo eeem e manemme e e e e eane e eeaee Dealer’s Name oo e
Your address. . - v oo oo e e e oo | HES A T@SS_ e,
[ Mvopareadealers Cipy e State.........cooeeen. LCIEY oot State.........o........
. 1n-25
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Your Opportunity
of a Life-Time

E Il;eamCTRl MASTER

at a Very Small Cost

ORKE BURGESS, iamous all over this country and in Canada as a teacher of electricity,
will train you in your own home through his home study course.

Ordinary workmen, who do mechanical electrical jobs in every large city are now paid
from $12.50 to $18.00 a day, and men who know the principles of electricity, men who have the
knowledge of this wonderiul proiession that is gained from the study of books of instruction,
have unlimited opportunities of securing some of the big positions that pay from $100 to $150 a
week. It will take you only irom six to nine months to complete the Burgess Course and become
fitted to enter this pleasant field of work that offers such splendid opportunities to those who are
anxious to advance themselves.

Instruction

The instruction is no cut and dricd book plan, but is actually prepared with a view of
fitting the individual. In this way one who is slow has the same advantage as others.
The course covers the various subjects from simple dry cells to hydro-electric operation,
particular effort being made on the really practical things and the things men need in
their everyday worlk, such as—storage batteries, wiring calculations, automobile sys-
tems, farm lighting systems, motor applications, motor installing, motor testing and
repairing, armature winding, transmission and power plants.

Our Amazing Offer

\We offer you our complete Manual Course in Elec-
tricity, printed in 5 cloth bound volumes, a total of
87 lessons, at a price so low that no matter who
vou are, you can afford to pay it, if you werc able
to pay 25 cents for the magazine, in which this ad-
vertising appears. This is the famous Burgess
Course, written by Yorke Burgess himself.

Study In Your Spare Time At Home

Yorke Burgess has been training ambitious men, both young and old, in practical elec-
tricity for a number of years by his Home Instruction Method, and would like to send
you his catalog, which tells exactly what he does aund HOW HE DOES IT. It also
tells why, when and where his students succeed and HOW THEY DO IT. The cata-
log costs you nothing—it obligates you in no way whatever, but, for your own good
send for it, as it contains things you should lnow.

Mail The Coupon Today

If you arc oune of the “LET’S GO’ Type of fellows, send for our catalog today and
see the results that hundreds are getting by studying at home, backed up by BUR-
GESS SERVICE. Write your name and address plainly on coupon so there will not
be any delay in the catalog getting to you.

THE BURGESS COMPANY

127 N. DEARBCRN STREET
CHICAGO ILLINOIS

You get the complete course on the first payment of
£2.00, and your monthly payments will be only $2.00.

\Vith the course, we send lesson sheets, and every-
thing necessary to aid you in speedily becoming a
Master, and a leader in the Electrical profession.
Lessons will be corrected by expert teachers, and
sent back in one or two days after we reccive them.

Now you owe it to vourself to send in today the
coupon at the bottom of this page, even if you arc
not quite ready to begin the study of elcctricity.

THE BURGESS COMPANY
N. 25,” 127 N. Dearborn Street, Chicago, Illinois.
Dear Stir

Please send me your catalog “No. 25,” which explains your
Home Instruction Course and the Burgess Scrvice Method.

You will be more than surprised when we write and
tell you what it will cost you to become one of the
large wage earners of the country in which you live.

The lessons are casily learned, and if you can read
and understand what we say on this page, you can
master the Burgess Manual Course in Electricity

in 4 months, 6 months, 9 months or a ycar, depend (T v O ¥ ¥ G S Y P =SS .

ing on the time you are willing to devote to learn- Address

ing it. . )
C|ty some@aed s mds S AR B oo .

Y Y T I R R Y L L L L LK)

State ..
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TheGreatest Advances in Radio
Design are Embodied in the

new
ULTRADYNE

MODEL L-3

I the Ultradyne Model L-3 were merely another new
receiver, its influence in the industry would be little
felt.

Butitis in reality the first step in the general revision of
radio receiver design which is bound to follow its
advent.

For the new Ultradyne Model L-3 is an entirely new type of receiver
—radically different in appearance and method of operation—gives
finer results from finer engineering. Employs 6 tubes, is completely
assembled and wired ready for the tubes and batteries.

It has no dials—no panel—no needless controls. Two levers, an
exclusive Ultradyne feature, give vou control of the entire broadcast
program, Its operation is practically automatic—simply slide the
pointer to the station you want and adjust the volume control, soft
or loud as you like.

Loud Speaker and “B” Batteries self enclosed in a beautiful cabinet
that is far from mechanical in design and an ideal mahogany furniture
picce for the most charming home,

This new Ultradyne Model L-3 gives you the best there is in radio
—truer reproduction than you have ever known before.

Ask your dealer for a demonstration. The contrast between the

Ultradyne and other receivers is so marked that the desire to own one
will be bred there and then.

Write for descriptive folder

ALTRADYNE

MODEL L-3
PHENIX RADIO CORPORATION

114H East 25th Street 6 ag New York City

Developments which have taken
place in our plant over a period
of a year, under the personai
direction of R. E, Lacault, EE.,
formerly radio research engineer
with the French Signal Corps Re-
scarch Laboratories, now stamp
the new Ultradyne as the most
rcmarakble radio receiver — re-
markable in uniqueness of design,
mcthod of tuning, compactness,
selectivity, clarity and volume.

To protect the public. Mr. La-
cault’s personal monogram seal
(R.E.L.) is placed on the as-
sembly lock bolts of all genuine
Ultradyne Model L-3 Receivers.
All Ultradynes are guaranteed as
long as these seals remain un-

®
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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, Wira Calculations, Wiring Calculations,
INlumination 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-
ing your money if you decide not to keep it after
having had it for five days.

Dept. IT-720 Cass St., CHICAGO, ILLINOIS
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The only school advertising in
this magazine that is anthorized
to confer the degree of Bachelor
of Scienee npon graduates of its
Elcetrical Engineering College.

SCHQ')L of

Our equipment is the most elaborate, complete and uo-to-date of
any electrical school in_ America, and includes Wirir.g, Tesung,
D.C. and A.C. Motor Generator, Armature Winding and Trans.
former, Starting, Lighting and Ignition. Storace Baitery aud
Chemical Laboratories, Drafting and Designing Roonss and fully
equipped Radiocast station right on the grounds of the schodd
Umnique laboratory equipment originally designed and oatented by
us, housed in conerete four-story building, Our corplete taul-

itics afford to cvery student ample opportunilies
for actual practice.
No matter how voung or old you are. no matter

how Rttle or how much general schoolisig you have
had. no matter whether you want to n.aster every
wSOE branch of e]cctricilyhaud become an l‘I'Ilcctncul
Fngineer or want to hecome a highly skilled and
RAOIOCAST T, At Jaky Q3lGs
STATION weli-paid specialist at one particuler kind ot
-
e Our Special Three Months
SCHOOL OF Practical Vocational
ENGINEERING
oF Courses
MILWAUKEE These courses are intensely practical #na ore
easily lcarned by anv man who car read and

understand common English and simzle a2rithme-
tic,

Course (: Learn In THREE Months: tomplet: oractleal course In Electric

Lirht, Heot and Caver Wiring and Testlug.

Come to Milwaukee

NVESTIGATE—compare—write to any big business concern in
Milwaukee for information about us—or to any of the big electrical
organizations in the United States—and you will surely decide to come to  genr.
Milwaukee, on beautitul Lake Michigan, for your training, at America’s
Greatest Institution of Practical Electrical Education.

ENGINEERING />

of Miifwaukee

Short-Cut Your Training for Big Pay and High Position

Built on the
Cornerstone of
Personal, Indi-
vidual Seriice
to every stu-

alectrical work—there is a place at S, O. E. for YOU. In one of
our many classes of students yon can learn to he an Llectrical
Ingineer, Commercial Electr cal Engineer, Electrotechmician,
Tw..er Electrical Engineer, Practical Electrician, Motor Generator
Repairman, Electrical Draftsman, Automotive Electrician, Radio
salesman and Service-man.

We do not use our students to make secret profits for oursclves
hy selling the work they do ard the things they produce in the
shaps.

Dcn’t even think of enrolling with any other school until you
have written direct to 5. O. E. Headquarters for full information
about the particular kind of training you are interested in. Choose
troza tha list below. Then mark and mail the coupon TODAY,

S. O. E. graduates make Big Salarics everywhere in the great
electrical field. Our Employment Department will help you secure
protitable employment with opportunities for advancement.

Electl’ical dl’afting— Learn in 9 to 12 Months

Facy, interesting, pleasant work that is earning big salaries for
wur graduates all over the world, -

Earn While You Learn

\We provide for a limited number of worthy men. half-time jobs
at puod wages, and permanent positions with unlimited prospects
1y al! duly qualified graduates.

Electrical Engineering—?=;S; Desre

Course 2: Learn in THREE 'c.nth:: ('Ql‘n‘llh.'lv miactical course In D.C. an., Bachel ¢ Sci d s 4 B n 3 Years
A.C. Motors and Generatars, Armature Wimling achelor o cience degree conierred on gra i
‘Course 3: Learn in THREE Months: Comulete practleal course In Automo- LECTURES ON <ion is made for making up deficient high scghuo]u:::f]h Fu}l Pro‘{:
tive Eteetrlelty —Starting, Lighting. and Linltlon, and Storage Batteries. Electricity E Sl Vo] 5 it [Fe [ 1 S. t 18 the
our 8 arn in TH onths: Complete practl ourse 11 dl3 ‘ o 5 ; 2 . v nd
Course 4: Lear THREE Months: plete practical c in Ra - lectrical Engineers who have given to the \\':!rlll the thousands of
Sales, Service und Lroadcasting. GIVEN WEEKLY fortune making inventions in the electrical field. No man with
| . | E . . FROM this training can fail to realize his highest ambitions in life.
-
Junior Electrical Engineering g . e
A WSOE Home Electrical Laboratory Training
This olabarate ecourse prepires the student for entrance to our Collegs HADIOCAST For those who do not see their way clear to come to Milwaukee
Conrse (e Electrical Engineers,  Junlor Electricat Engineers are a special STATION now, we offer a very 'thomugh and complete Home Laboratory
tape ul clectiical experts gualified to fit clectilcity to l{he dlel:mml-~ of l'l"o'l- \ek for FREE Course. Aok for details on how you can liegin your clectrical
R e teniomt *of " Iniatlation and " testing,  aieeirical SCHOLARSHIP trainiug at howe under our patented Ifome Laloratory Plan with
equipment salesman and automotive clectricfan and radio sales and serley Contest Intormation. f“lll (s;Z\"\?‘}é"l')'";‘l‘;'éllaelcc"‘cal power and equipment valued at $500
work. N —LOAl o

Electrotechnician—=Learnin 1 Year

This course Ja especlally adapted to meet the needs of those young men v -0 wish . bee
ecame a Cammerelal Electrieal Engineer but do not possess the necessars er ranve require-
ments.  In addltion to the Tractical Cemmercial Electrical Engzincering studies  vou
will recelve academie subjects,

Commercial Electrical Engineering— iV,

This new profession demands young men with combined electroterhnical and commereial
training. Course uncxcelled—most complete, practical electrical training.

Learn in

Practical and Theoretical Electricity—gnicni.

For the man or youth who cannot spare_the time or money to enrall for more lmt‘("*'“‘
and hicher training, this conrse Is ideal. We positively guarantee that as » «udent ¢ '.me
of these clasces von will learn Practieal Eleetricity in the shertest possible time—no Wi ur
now much vou pay for your instruction.  This eource teaches 1ou eorviliin: jyau need to
ksow to po Into bneiness for voursell elthicr as the owner of an electrical shop or 32 an
electrical contractor,

AV e o e 0 Y W

3 SCHOOL OF ENGINEERING NF MILWAUKEE,

Exp. 1025, 415 Marshall St.. Milwaukee, Wis.

Please send me, without cost or oblizatian, your free fllustrated
hook just off the press. and detalls of the ronrce 1 have findicated
hetow. (Ite sure to mentlon age, cducation and course of intercst.)

Course
Name ..
Address .

.- e

Every Instructor a Specialist

These are semo of the experts whose teaching has supplied thousands of high-salacied men to
the eleetrical industry through this scheol—many of whom in overalls and jumpers stand at
your elbow teaching and explaining while you learn by doing. The enly way yeu can fail to
learn is to refuse to learn: Q. Wernath, E.E. Francis A. Vaughn, B.S. Willard ¢*. Hart-

man, A.B., A.M. Chester . Afken, R 8. Acher €. Ball, B R, LL.B. W, H. Bieck,
[5.8 W. E. RBoren, A.I&. Ren. A. Boveo, 1 %, E L. Conuwliver, M.E, I. T. Raker,
. (. Fisher, B X, George B Haverson A1 Elmer A. lhrke, B.S. Arthur A. Koch,
M.~ b Fred W. Krotzer A 1:. (harles Nyberg, A.B. C. E [Pettingtll, 8.8,

“haries M. Plortz. F. C Raeth. R.8. H. A. Rlckeman. A.B. Chas. G. Sim MA.

Ph3. Vo AL Murray, B.S. J W, Smith. AL L. Sudduth.  E. L. Wiedner. paom. '

Fall Classes now organizing. Furoll today and tomorrow you will be doing
actual electrical work in our big shops and laboratories.

MAIL COUPON NOW

Vail the coupon today for our Free INMustrated Cataloz just off the press
wurs interests you most and we wilt send you special information,
sreac oppordunity {n Electricity todav,
tor RANK, HONOR and WEALTIL

Tel! us what
Find out about the
T.earn how we ran helnp vou short.ent your training
Don’t put if offf MAIL THE COUPON NOW!

GCHADL of ENGINEERIN(;

of Milwaukee

e eemeaceeoeeneeneeews  Dept. EXP-1025, 415 Marshall Street, Milwaukee, Wisconsin
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COMPARE!

KENMAN 5—MODEL 1926

Since 1913, twelve years, we have been manufacturing the finest grades of radio apparatus. This is
the reason why you. as a discriminating radio buyer, should prefer the Kenman 5 Receiver.

For artistic design oo et See it.
For the fine quality of its enginecring.. . ... ... .. Exnmine it,
For Power, selectivity, and distance . . ... RS Try it.
For clearness without howls, squeals or r distortion Hear 1t.

Then for price, with any other 5-tube set-Compare it

Compare the Kenman 5 1926 model with any 5-tube receiver at any price. Under
equal conditions, its performance will compare with or excel any receiver of
its kind on the market. You can pay more but you cannot buy more.

Your Money Back If Not Satisfied

Any Kenman dealer will be glad to demonstrate the exceptional properties
of this receiver without any obligation on your part, or if your dealer
cannot supply you we will ship you direct on receipt of price with

a full money back guarantee if you are not satistied.

Features of the
Kenman Re-
celver.

Genuine Westinghouse
Bakelite throughout,
synchronized low loss
condensers, calibrated
transformers, a n
other parts in keeping S o
with the high standard IR i eyae

we have set. The cab-
inet, 16” x 97, is a
work of art, not alone T
a radio cabinet but
a beautiful piece of
furniture, two tone
mahogany finish equip-
ped with piano hard-
ware. We have done
away with the bother-

some binding posts Dealers Needed
sl onise copnepiond to Distribute Sets

up are made by clips,
installation is a matter
of seconds. Another Already SOld
novel feature is the
A—, B— and Ground

all on one connection, We have on hand man customer orders for which deal- q

doing away with . . y . B i ] ¢ :H]'tt] ‘b
howls, squeals and dis- ers will be required for distribution. Write for com- y rrie uyS
tortion. Rheostats con- ! . N’-’_,

trol voltage and vol- plete details and terms.

ume, also filament con-
trol jack for phone use.

KENMAN ELECTRIC CO. ivc, °#" 296 Broadway, New York, N. Y.

Radio Manufacturers Since 1913
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Experiments To Try

By Hugo Gernsback

“An ounce of cxperimenting is worth a pound of theorizing.”

J VERY so often some experimenters begin to
conjecture what to experiment on next. As
I have pointed out many times heretofore,
there are experimenters who experiment for
the instruction of it, and those who experi-
ment because they hope not only to gain fame or
recognition, but financial success as well.

It is of the latter that I wish to speak now. When
experimenting, in order to reap hnancial rewards, it is
of course, necessary to pick out or to choose a subject
for which there is or should be a big demand. It is
the things that are in big demand by the public
which are financially successful as a rule. It may not
always be apparent that an article will be very success-
ful, because the public has not yet been agitated on it,
and no demand for same exists; and it is necessary to
create 2 market by making the public realize that here
is something Dbetter. The metal bottle top, the safety
pin, the typewriter, the telephone, and radio, are all
articles that were not necessary to the public before
their invention. As a matter of fact, all of these things
were looked at askance at first.

Nevertheless we all know the moral contained there-
in, and when we are experimenting we should always
keep such goals in mind. In the radio field, for in-
stance, a good line to tackle is the loud speaker. Radio
has now been so standardized that the broadcasting as
well as receiving sets, while not perfected to the nth
degree, are certainly excellent : but the one fly in the oint-
ment is the loud speaker. Given a perfect loud speaker.
you should be unable to distinguish the human voice
from that rendered by loud speaker. In a good tele-
phone receiver, and a goml radio set, no distortion and
no blasting is apparent. 'he transmission is well nigh
periect. l’mt the minute you put on an average loud
speaker, a nasal twang, distortion, and blasting hecome
painfully apparent.

I have always maintained that the diaphragm and the
horn type loud speaker is all wrong. Quite a while ago
in MoverN ELEcTRICS for March, 909 1 described Pro-
fessor Peukert’s experiments which had to do with talk-
ing dynamos and talking clectro-magnets. lHere we have
no (lmphragm and no horn, All we have to do is to
hitch P’eukert’s electro-magnet to a resonant body, and
we should have excellent quality of reproduction. |
should be glad to hear from those who have experi-
mented along these lines.

There is still another line of radio experiments that
might prove very fruitful. We now use vacuum tubes
almost exclusively in our radio sets. However, there is
no reason why we should not use detectors of the crys-

tal variety exclusively. In order to receive a signal we
first, as a rule, rectify it in a detector, then amplify. We,
however, can also amplify it before we detect, by means
of radio frequency transformers.  The usual detector,
such as the galena, cannot be used as a potentially oper-
ative device, The carborundum detector, however, can
be used with a voltage and therefore becomes a poten-
tially operative device. the same as the vacuum tube
in some respects. [t should not be impossible to devise
some means whereby such crystal rectifiers could be
used as amplifiers, just as we use the tube as an
amplifier without using it as a detector. That an ex-
ceedingly low-priced set which should also be a good
one could he produced with such a scheme is not impos-
sible, though it seems so. 'The proper arrangement
would undoubtedly net a tidy sum to the successful ex-
perimenter.

One of the country’s great banes is the insect known
under the familiar name of bedbug. The other day,
in New York City, the health authorities had to evacu-
ate a metropolitan theatre, which had become so in-
fested with the insects that further performances were
called off. 1t became necessary to refurnish and re-
decorate the entire theatre at a cost of thousands of
dolars. \While certain poisonous gases are now used to
rid private houses and large buildings, such as theatres,
of this pest, still not much headway is made. because,
while the insects themselves are killed. the eggs as a
rule are not, so after a short while the insects appear
again in greater numbers.

The same is the case in practically every apartment
house and a great many homes. The nuisance is more
prevalent than many of us care to admit. This is a
chemical problem and it should be possible for a good
chemical investigator to do some experimenting by
brecding these inscets in a safe place, under laboratory
conditions, and determining what chemical will exter-
minate them Dest.

To be sure, the-e are now so-called exterminators,
but while they kill the insects they do not kill the eggs.
They are usually in the form of a more or less harmless
fluid which can be applied without trouble to furnish-
ings, drapes, etc., without discoloring them., but as soon
as evaporated the eggs hatch out and the trouble begins
anew.,

What is needed, then, evidently, is a fluid of this kind
that has the quality of killing the eggs as well as the
insects. lxtended and methodical experimentation
here is necessary and a fortune can be reaped by the
experimenter who is successful in his quest.

Mr. Hugo ‘Gernsback speaks every Monday at 9 P. M. from Station WRNY on various radio and scientific subjects.
803
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New Things Electric

4

The air mall routo between New York and Chicago is marked by 75 signal
lights such as that shown at the left. Four Ford headlights are mounted on a
turn table revolving six times in a minute. Thix turn table stands on a tower
30 to 50 feet high. In adultion to these five million candle-power beacon lights
seventy-five in number are posted along the route,

——

The Misses Eluga
Wells and Virginia
Darby invade the
sanctuary of the
1ull of Fame at New
York University
with a portable ra-
dio set. Their four
tube reflex and re.
generative circuit in
here giving & mugi-
cal treat to Peter
Cooper whose statue
is seen at theo right.

An electric fan motor case
converted into loud-speaker
for radio. T. E. Styles of
Athenia, N. J., removed the
motor of an electric fan and
pluced over the apening thus
mnde an ordinary loud speak-
er unit. The only additional
part necessnry is a flange for
thie unit, but if the fan is
quite smull, even that is not
needed. At the illustration on
the left the completed table
tulker is shown.

AW WY, W N

N

T RX™

The mercury in the larzest thermometer in the WRNY makes use of this most compact of nll broadcast station re-

world located at Atlantic City, N. J., was renewed mote contruvl equipment, The valise at the right contalns the remote
recently while bathisg girls posed on its frame- control amplifier. In the top compartment at the left are the heml!'lll}"ﬂ*
work. The “mercury” conslsts of new electric bulbs of the contral operator. Beneath this is a speclally constructed lizht
whiclht record the temperature at night., By day. the 40 ampere hour 12 volt “A” battery. In addition the valise contanins the
mercury is represented by an endless belt, each two microphones used on remote control work and the “B' batteries

degrce being half a foot n height. Tho lower right hand corner holds a compartment for tools.
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Maps by Electricity on Airplanes

A REMARKABLE German invention
which in the near future may play a
prominent part in throwing open to civiliza-
tion new and savage lands, hitherto unmap-
ped by land and marine geographers, is the
Autocartograph, devised by a Dresden engi-
neer, Professor Dr. Hugershoff. Ordinarily,
maps are built up on a framework of trangu-
lar surveys by theodolites on land, or by
various surveying instruments on the deck
of a hydrographical survey steamer. They
may also be based upon acrial photographic
views taken by an observer on an airplane
flying hundreds of feet ahove the earth. In
each case, the results of the observations are
transferred by hand to a series of field
sketching maps, the foundation of the sub-
sequent finished charts.

Dr. Hugershoff’s Autocartograph will, it
is stated, plot accurately by mechanical and

By H. T. Wilkins

(r o e 7,
Lk .

— e el —

electrical means a topographical map in one-
tenth of the time required by the older hand
methods. He looks not at the ground itself,
but at a steroscopic view of the same,

The Autocartograph consists of two peri-
scopes, which, when set on an airplane aloft
in the air, pointing down vertically or
obliquely over a landscape far below, or on a
level with the earth (where an airplane sur-
vey is not in question), give a steroscopic
view of the territory it is desired to map.
The level or elevation of the two telescopes
is fixed during the survey, and any distortion
of the views of the landscape given by the
telescopes is corrected by hand-adjustable
planes and prisms set in front of the lenses.

Working in co-operation with the tele-
scopes  constituting a  giant-steroscopic

camera are two theodolites, coupled together,

and these latter aid the instrument in meas-
uring heights, distances and contours on the
area below the observer, or at his level.

By rotating carriers holding the photo-

The photographs show a remarkable inven-
tion of u German engineer, Dr, Hugershotf, by
means of which anecurate maps can be pre-
pured on an airpiane flying over the urea
under investigantion. KElevation and other topo-
graphical feautures ure mechanically depicted
by means of this machine, which is called the
autocsrtograph,

movable scales forming part of the map-
making system of the Autocartograph. It
measures heights, not by calculation, but
mechanically.

The observer who is watching the land-
scape through telescopes, has two hand-
wlheels to right and left of his seat, and, by
moving these, as required, he can operate
mechanical plotting-pencils which map out
hills, rivers and the heights, distances and
contour lines of the country, so as to be re-
produced on a chart at some distance from
his seat. If he wants to mark on the chart
details as to vegetation, minerals, rocks,
marshes, he can do so by the aid of a sec-
ond plotting-sheet, operated from his seat.

Plans or elevations of landscape features
of the terrain are obtained by easy adjust-
ments of the scales and plotting arms of the
Autocartograph.

plates, horizontal dis-

tances on the ground
surveyed are obtained

and heights (or ver- { N
tical angles) are \.
found by revolving W\
the mirror-planes in ( v
front of the lenses of X
the telescopes. \

Both rotary move-
ments of photo-plates
and mirror - planes
are registered on

J

=\

A diagrammatic plan view of the autocartograph with a sample

of its work shown at the right.

/

) * }.{/%: Map of Eiterlein (Saxony)

=)

|~ drawn from aerotopographic views
/. (see fig. 3) by the Autocartograph
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By U'tc}/or'Mac

-

tk of the Covenant,

[What Has Gone Before]

A number of New York banks have been robbed.
The time is near the end of this century. T'he Pres
ideut of one of the banks stards by his son’s bed-
side early in the morning and tells him of strange
robberies. They fir to New York in an airplare.

They find that throughout the financial district
everyone has fallen senseless. Automobiie engines
have wnysteriously stopped. Everything of Jjold,
watches, coins, gold leaf signs cnd the like have been
tarnished. The vaunlts of a number of binks have
been -ut open, apparcutly ty oxyacetylene, and
robbed.

Powdered glass is fonnd in the street to acd to
the strange events. Little lcad cases came inte the
l;a:t Office by mail. Raduim zalts were enclosed in
them.

The airplane Merlin, the fastest of all airplanes
takes an active pait in the story. The my:ztery decp-
ens when it is found that some millions of dollars
of securities have been returncd to the benks, Sut a
slightly larger amount of gold has been taken.
Anaesthetic bombs are thought of. A prowvision
store has been robbed and money left to pay for
what was taken. Thousands of gallons >f gasoline
have disappeared from o Standard Oil Statiown.

They go out on the famous Merlin iv. search of
the liner Parnass'c after having vainly teied t3 find
how *he gasoline was taken from the station, they
hear that there was a cabin in the air when the
robbery was being perpetrated. Going out t3 sea,
they land upon the Parnassic. Evervone on her 1
recovering from a trance, the Captain goes o the
treasure safe and finds it rcbbed.

Lord Almeric, a well preserved man of 60, joins
them, The crew recovers. A discussion ensues and
it is concluded that the raiders used an airplanc.
The Merlin starts off after the ship’s er.gines begin
to turn, with Miss Torrance Lord Almeric’s niece.

Now news ecomes that Louisville has been at-
tacked, and an hour and forty minutes takes the
Meriin to Louisville, where :he New York rcid has
been duplicated. Neat the Atlantic is erossed to
Eurepe.

A robbery of the Bank of Englanc is mvesti-
gated. Mysteriously, only a relatively small cmount
olf gold was taken. Gasoline has been takem from
the English tanks. The Houre of Commons was sub
jected to the soborific agent and when they recov
ered members on the Trcacury beneh found their

“The Ark of the Covenant
floated down the main cavern
on her own power. . . . For a
moment she hung steady over
the entrance basin. . . .
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faces blackened_wwith burnt cork. Paris and Berlin
are raided on Yhe same day Radiwm lcft by the
raiders is still @ mystery. . o )

A search for the mysterious airship or raider
begins in carnest. The Merlin shortly after the
takc-off from England reaches American and Gar-
diners Bay without sight of the enemy. And now
our hero wants a roving commission for & new
Merlin to carrv out his own and his associates’
views as to the raider. He proposes to arm his
airplane and go off prepared for attacking and for
defense.  An appointment with the President of
the United States is made and the Merlin gocs to
the federal capital. The interview with the Presi-
dent follows, a very ecordial one, as young Boon’s
father is a friend of Mr. Whitcomb, the President.
Miss Torrance has been pleading the cause of the
Merlin at the White House. .

The seareh is prosecuted and the ememy 1is
sighted. Eager to attack, a gas defense by the enemy
threatens. .

An airplane is launched from an English cruiser
to join the attack. Signal flags transmit messages
back and forth betwecn the eruiser and the Ark of
the Cowenant. Then comes o description of the
landing of the Merlin on the deck of the English
cruiscr. and the Ark of the Covenant meanwhile
has disappeared at amazing speed. In England
there is a business panic; the Government falls.
The Merlin and her crew at last return to America.
Information comes directly from the vaider that
she desires to stop all war. -

The northern coast of South America is patrolled
in search of the great dirigible—she is scen—but
escapes the crippled Merlin. A strange desolate
district is discovered by her crew in South America,
and the presence of rhodolite, the radio-active
mineral, accounts for the desolation. And now
begins the story of Sholto Seton telling all about
the history of the Ark of the Covenant and the
efforts to annthilate war.

Now comes the storv of the formation of the
League and the gathering of a erew. A new ele-
ment and a new gas have been discovered; the
carth is drilled for the gas. The great dirigible
proposed is described, and tests with the spectro-
scope and electroscope revcal strange substances in
the earth of the South American cavern.

CHAPTER 1V

The Deluge
I

T is not for me, Sholto Seton, one-time
commander in His Majesty’s royal navy,
and always more man of my hands than
of the head, to venture an explanation

of that marvelous polythalamous geological
freak known as the Plateau of the Red Scar;
nor is it mine to fathom the processes of
nature which brought the treasures, culmi-
nating in the radium pocket, to the casual
and groping hands of the members of the
League of the Covenant. [ am fain to rest
content, as was my Master, that the gifts
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were there for our seeking, and to accept
them with reverence in my heart. But to
those who seek explanations—whether it be
that the work of their lives bids them ask
or that they are possessed of an idle, if itch-
ing, curiosity—the slight notes of my Chief
have been edited and amplified by men of
scicnce, and lic open to all who have the
wit to understand.

The task that lay to my hand there in the
heart of the Amazon forest was plain. I had
to keep the crew cheerfully at work, main-
tain a real, though carefully veiled discipline,
and find ways and means for bringing the
dream of the Master to realization ; to second,
in my blundering fashion, in a bewildered
fashion sometimes, the working-out of the
amazing conceptions of his untiring brain.

Of the concrete, then, I have the knowl-
edge at least to speak fairly. Of the ab-
stract and theoretical, I can only set down
the results I saw. And with motives, per-
sonalities, characters, I must—to lapse wit-
tingly into Scots—just hirple along.

It was like the Master to be concerned
over the possible effect of the radium rays
on Lin Greensleeve and me. The little man,
who could not heal the great burns so far
advanced on his own frail body, made both
of us strip and undergo a medicated bath
and ointment preventive treatment of his
own preparing. [for some time no day
passed but that he would have us appear for
examination.

Nothing, I am convinced, held terror for
our fragile little Chief as concerned himself,
but, under his habitual repose of maunner,
Lin and 1 thought we read a mortal terror
for us. However that may be, in the end
we were pronounced to be without scathe.

Muking a Lead Shield for Hundling the Radium

Members of the crew were strictly for-
bidden to enter the passage or go near the
cave until we had taken steps to secure the
contents of the radium cache, which the
Chief on inspection declared to hold an
astonishing quantity. We had no lcad in the
cavern, but one of the mechanics remem-
bered that the floor of the Clutha's engine-
room was covered with the metal, and some
men were sent down to the wharf to rip it
off and bring it to the cavern.

The Chief designed a lcaden shield. This
had two ingeniously jointed arms ending in
box-like mitts, which permitted the handling
of a little spade by one, and the holding of
a thick lead case in the other. A view of
the operation of case and spade was given
by a periscope, and light was thrown on the
subject by electric bulbs attached to the top
of the leaden screen.

When this contrivance was ready, Lin
Greensleeve and myself cleared away the
débris on the cave floor, by working with
spades from behind two lead shields. The
débris was removed, the working screen was
pushed against the aperture of the cache, and
Lin, whose hands were more fitted in size
for the box-mitts than my great fsts,
spooned the precious salts into the case, and
when the crevice was cleared, the lid was
dropped home. The treasure, worth an enor-

)
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mous fortune, was de- ) h,

posited in a little cave R
right in the heart of iy
the cave system. -

Lin Greenslecve now
made a survey with proper instruments, and
found the right spot for breaking through
into the other passage. Within a day or two
the passage to the radium cave was impass-
able by reason of the fumes from Lin’s fur-
naces. He was not cheated, for when the
dampers were up, the roar of the draught
through his furnaces rivalled the waterfall
in filling every cranny of the caverns with
noise.

Membership of the Covenunt for Peuce

The position of affairs with the League
at this time was so:

We had, apart from the Master, sixteen
men signatory to the Covenant for Peace—
Devonridge, Greyson, Fitalan, Haynes, Lip-
pencott, Curtis, Greensleeve, Whittaker,
Grumstock, Higgins, Dane, Thetford and
myself—thirteen at work in the cavern. Out-
side were Travers, Lippencott and Brooks
ir} America, Smithers at the storehouse down
river.

We had perfected the Chief’s laboratory,
harnessed the waterpower of the fall and
provided ample electricity for all require-
ments; we had secured our oil supply, and
were able to refine it and store the pure
spirit and lubricating oils, and we had wax
for our electrical instruments; the gas for
lifting our airships was available in great
quantity, and we were able to reduce it to
its liquefying constant and to store it; our
engine-shop, up to date in every particular,
was in full working order; we had the build-

ing slips ready for the erection of the dirigi- ) &
bles, and we had the living accommodation i’
for our full complement of fifty men all )

ready for occupation.

Development of the Anaesthetizing Gas

The plans for the Chief and his experi-
ments were well advanced. He had stand-
ardized his formula for, and was ready to
manufacture, the anasthetizing gas. He
assured me that he was nearing the end of
the development of the power that was to
bring the world into line with the ideas
of the League. In addition to this he and
Thetford, as a relaxation for the Chief
had prepared numerous instruments for the

(Continued on page 841)

. . . Just around the enrner of
the street was a stopped motor
truck, over the dashbhoard of
whieh twe men sprawled un-
conscious . . I

entered the gon-
dola and was
pulled up with
the rest of the
gung—
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An array of miscellaneous meters which sre indispensable for lnboratory work:

multimeter, thermo-couple ammet:r and various other indieating meters.

are a large variety of these instru-

ments, and they are designed to
measure three classes of currents and volt-
ages—direct and alternating and radio fre-
quency.

Electrical measuring instruments used on
either direct or alternating current may be
classified as indicating, mtegrating and re-
cording. The first type of instrument gives
the value of the electrical quantity at the
moment of observation. The second type
takes into account time as well as the elec-
trical quantity, the two constituting a rate
unit, as for example in the watt-hour meter
which gives a reading proportional to the
product of the average power and the time,
giving the quantity of energy that has passed
through it in the time between readings.
The third type, or recording instrument,
draws a curve or other graphical representa-
tion which depicts the variation of an elec-

LECTRICAL measuring instruments
are generally called meters. There

but their use is restricted to the research
laboratories chiefly for the reason of their
prohibitive cost.

Direct Current Meters

‘L here are many types of instruments which
ha''e been designed for the measurement of
direct current and voliage, but the very
best and the one which has found the widest
application is the pivoted-coil, permanent-
magnet, direct reading instrument. Its prin-
ciple of operation is readily understood. Bal-
anced in the field of a fixed permanent mag-
net, which is provided with soft-iron pole
pieces, in order to give a uniform radial
field in which the coil moves, there is a light
coil free to turn. The motion of this coil
is opposed by a counter force of two spiral
springs which also serve the purpose of
carrying the current to and from the coil.

For the necessary measurements of direct
currents in a radio transmitter, such instru-
ments as the following are available:
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wavemeter, ammeter, ultra-sensitive gulvanometer, volimeter,

Plate Voltmeter...... 0 to 100 up to 0 to

3,000 volts.

.0 to 3 up to 0 to 1,000
millianmeters.

Before going any further and into the dis-
cussion of alternating current instruments,
it will be well for us to review the use of
cach particular instrument.

The life of any vacuum tube depends on
the way it is being handled. It is a well-
known fact that the life of a tungsten fila-
ment tube is increased fully 100 per cent. by
cutting down the current to 3 per cent. less
than normal. Similarly, the life of a tube
is shortened 50 per cent. if the current is
increased to 3 per cent. over normal rating.
It has been found that voltage control is far
preferable to current control, as it can be
shown that the filament with the former will
operate at more nearly constant temperature
and its economic life will be longer. Fur-
ther, for a given change of the filament
rheostat, the voltmeter will show about

Plate Milliameter. ..

trical quantity with time. Ranges double the change that will be indicated on
Radio frequency meters are mainly of the Filament Voltmeter..0 to 3, up to 0 to 12 the ammeter, which means that twice as
indicating variety. True, we are familiar volts. close a check can be kept for proper opera-
with the cathode ray oscillograph which is  Filament Ammeter... (Getting to be obso- tion at specified characteristics. Thus the
a recording meter and others of its kind, lete.) (Continued on page 839)
0 TO 25 0 TO 250 D.C. _

THERMO-COUPLE
RADIATION AMM ETER

~ WAVEMETER-7

@

\
\
!
‘0 TO 100

CURRENT SQUARED
GALVANOMETER

A
r

ek

MILLIAMMETER™

]

==

07010 AC. /
VOLTMETER”
TOHOV AC

t
0 TO 1000 D.C
VOLTMETER

A transmitter completely equipped with the mecessary meters ss shown, is beund to “reach out.”
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Conducting an Amateur Station

BREAKIN

This is a genuine time-saver.

Breakin is a term referring to the ability
to receive while sending, which makes it
possible for one operator to break into the
transmission of another and stop him if
necessary. In ordinary communication, it is
necessary to wait until a man is through
sending to talk back at him. Interference
may make it impossible to hear him, yet he
continues his transmission until through.
Breakin makes it possible to call him while
he is talking, warn him that he cannot be
heard, tell him to wait and tell him when
to go ahead again. The time it is possible
to save in thus avoiding repeats is obviously
a decided advantage. Breakin has its pro-
cedure; particularly abbreviated, very ef-
fective and certainly a necessary bit of
knowledge.

HOW TO BREAKIN

Most breakin systems suggested are very
complicated. They require relays and other
trick layouts. While these are good, they
are also clumsy and, often, expensive. Be-
sides, there is a breakin system that can be
used which will cost nothing. It consists in
leaving the antenna connected to the trans-
mitter at all times and receiving without
any on the tuner. This works particularly
well with the wave-lengths below 85 meters
and with increasing effectiveness as we go
down, but it will work well on the 150-200
meter band.

A second method is to use another an-
tenna connected to the receiver. This sec-
ond aerial should not be very long nor very
large. It can be 25 or 30 feet long with
rather good separation between it and the
transmitting aerial. It works partly of it-
self and partly through capacity to the
larger aerial. Some operators use bed-
sorings, electric light socket antenna plugs
and smilar trick arrangements to achieve
the ability to receive while sending. This
does not mean that one can receive when
holding down the key. It is to be admitted
that the general text of this has sounded
that way, but we were leading up to this
explanation. This means that one can re-
ceive in the silent spaces between dots and
dashes or between words. Too much energy
is imparted to the receiver, whether in tune
or not, from the nearby transmitter. to allow
reception when the key is down. That the
wransmitter outside can be heard at all is
the necessary thing to make possible breakin.

BREAKIN OPERATING PROCEDURE

Assume a station has been called. Assume
he is fanuliar with breakin procedure,  As-
sume that he has not only been called, but
that he has answered with an OK acknow!-
edgement. To find out if he can or will
use breakin, the breakin abbreviation “bk”
1s used: ¢. g.. SKK SKK u 2KK 2KK bk?
ga wl u tri QSR Furope, cte. The break
request does not stop transmission, an actual
interrupting call by SKK could do that. If
SivA can use Dreakin he will make a single
long dash or a series of dots and then call
2K K shortly, say “bk ok k" and copy 2KK,
prenared to break his transmission when
needed. The series of dots is the prefer-
able way, for it allows the breaker to listen
between them for the stopping of transmis-
sion vy .he other station. As soon as the
sender stops, the breaker can give his rea-
son for the interruption; as. . ... .. R
. — . -. (wait). Perhaps this “wait” will
be foi:cwed by other “waits” as warnings
and to rrevent worry until the breaker can
finally say & again. There should be no
nced for the using of calls in a breakin

By L. W. Hatry, 1 OX
PART II

communication. I’artly because it should not
be used save where good received volume is
present and partly because it would prove
clumsy and unnecessary. After a break and
the go ahead following the stoppage, the
man stopped resumes transmission, begin-
ning with the word he stopped with.

_ The beauty of breakin shows up when
it is necessary to ask for repeats. Instead
of waiting for the whole message to be sent
if a word is missed, one breaks when one

! WRNY

RADIO STATION
OF
THE EXPERIMENTER
PUBLISHING COMPANY
2585 METERS—1160 KILOCYCLES
Experimental Call—2XAL after 12 AM,

HOTEL ROOSEVELT
Madison Avenue and 45th Street, N. Y. C.

misses, repeats the last word copied, fol-
lows it with a “?" and gets it repeated with
the text that follows; e ¢g., .......
sailed ? k. The man broken into restarts
with “sailed” and continues.

If 2KK, sending, was getting interference
on the wave of SAK, with whom he was
working. so that he could not hear SKK if
he should attempt to break, he should warn
SKA. The warning is easy to give. As-
suming QR to be the trouble, the follow-
ing example shows how to go about it
(starting in the middle of a fictitious con-
versation) : “yes om — . . . — QRAM no bk
pse — . .. — we wkd 6KK last nite es he
said QSA — ... —gabkoknw—...—
mebbe wk every dist tonite, ete.” Thus you
see that the receiver is warned first not to
break and later that he can break because
of better receiving conditions.

Breaking annther fellow becomes inter-
esting when used in casual conversation. He
can be interrupted with snappy come-backs,
comments and such, all in a manner that
gives the code-talk all the pleasures of actual
conversation. The dozen and one conven-
iences that breakin adds to the game can
be realized only after trial. By all means
try it
GENERALITIES—USING ABBREVIATIONS

The way of code is always lang and often
weary. Abbreviating and abbreviations are
a necessary evil, that often causes confusion
in the minds of the uninitiatel. There is
only one rule: abbreviate where possible,
but not if confusion will result, Another
thing to remember is that the number of
abbreviations are few and abbreviations do
not include the majority of common words.
In other words, you do not need an *“‘ap-
proved” abbreviation for a word to shorten
it. Shorten the word in question to suit,
provided 1t remains recognizable. For in-
stance, 1f one were to start to say via radio
this:  I'm going to buy a new hat for ten
dollars. He would very likely change it
to read about like this: Jfmr byg new hat fr
10 dirs. The only reason for not dropping
the ¢ from mew is that nw is the generally
used abbreviation for now.

There are many words so common that
they have acquired nearly standard abbre-
viations. Among these are: Now—nw;
thanks—tnx; please—pse; way—wa; you—
u: weather—wx; where—ware: to—2; that
—tt; going—gg; see—C; why—wy; yours—
urs; distance—dx; hear—hr; with—wi; be-
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fore—b4; there—tr; what—wat; are—r;
your—ur; whether—wtr; been—bin; and

—es. There are some others, but these are
the more ordinary and serve to give you an
idea. A little time spent on the air will
give a much better idea as to how abbrevia-
tion of words actually occurs. One more
example will not be amiss. This sentence
will do: 1 mre xampl 2wl nt b amis. The
older operators are less guilty of abbrevi-
ating than the younger ones. The older
man would rather be right than repeat.

KEEPING LOG

This is a very important part of a station.
It is up to the owner how the log is finally
kept and up to the writer to give a concrete
plan to start on. By no means are you to
form the conclusion that some one system is
recommended above all. Start off with a
svstem by all means, but let it grow into
your own.

Commercial companies who require a com-
plete log have a very simple sheet. A simi-
lar arrangement would prove excellent for
the amateur station. Notice the illustration.
Amateurs cook up their own with additional
columns referring to “volume” or similar
items of interest. However, the “Remarks”
coluinn leaves plenty of space for all this
added information without the actual need
of ruled columns. It is a simple and com-
plete log.

A single day is allotted at least one sheet,
and never less than one. This last is true
because it very much simplifies a search
through the log for a check-up. However,
some do not do this hecause it is more
eccnomical not to. This is mainly true
when the log sheets are purchased printed
oncs. However, the loose-leai log, while un-
doubtedly convenient and very likely the
best, is not a necessity.  Low-priced compo-
sition hooks with stiff board covers make
first-class logs. They certainly have the
advantages of cheapness and compactness. A
four or more column log, similar to what
we have shown, can be kept in them. When
a book is filled it can be filed away easily
and conveniently, being a handy unit of so
many weeks or months. In the book. as
well as with the unit pages, a new day
should start a new page.

Every log day starts at midnight and is
kept through to the next midnight. Do not
start the log through the tenth and continue
into the morning of the next day under the
temh heading. This causes unnecessary and
unpleasant confusion and is inaccurate.

Above all, keep a useful log. The log
shouald record all the radio activities of the
station. If you change power. mark it in
the log. If the antenna is disconnected and
the clothesline used. make an entry of the
fact. If the tuning of the transmitter is
changed. make a log note of it. Then, if
something unusual results, you have some-
thing to check back to. on which can be
laid the blame. A correct and complete log
of your station activities will tell more
abont‘ it than all the guesswork or memory
practice in the world. And unrecorded log
data is only memory practice—poor practice
at that, too. )

OPERATING HOURS

This is something you will adapt to suit
you;self, but some suggestions will not be
amiss.

Stay up all night once or twice and learn
when the fellows who bother are not on the
air. Be on when they are not. That's the
best bit of advice in the bunch.

In general, mornings are the best time to

(Continued on page 839)
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N the preceding article a short explana-

tion was given of what constitutes

sound, how sound is transmitted by

vibrating air particles and is detected
by the ear. Great stress was laid upon the
fact that the vibrating air particles communi-
cate a composite vibration to the ear-drum
and the hearing mechanism, and we were told
how to actually analyze this complex sen-
sation into its components.

From this it follows easily that if only
we succeed in duplicating these composite
vibrations in some way or other, it is not
at all necessary to use the air exclusively as
the sound-carrying medium. It is only
necessary to cause the air particles in the
vicinity of the listener to execute the same
vibrations, to create sound. Thus, if we
convert the vibrations causing the sound into
some other form of energy, later reconvert-
ing this energy into air vibrations, we have
recreated sound. Moreover, if this double
conversion has been done in a purely neutral
way, i. e., if the conversion has been com-
pletely faithful, the sound recreated can in
no way be distinguished from the original
sound, and we would have perfect reproduc-
tion.

This is the constant aim of all those ex-
perimenters, whose studies bring them in con-
tact with sound phenomena, and there is not
the least doubt that perfection will be at-
tained in the near future, even as today a
very high degree of perfection has been at-
tained. And in no sinall measure this ap-
proach to perfection has been made possible
and was stimulated by the comparatively
young science of radio broadcasting and
radio reception.

We may say in short that in radio recep-
tion two main processes are involved: The
first is the conversion of the sound to be
broadcast into electrical energy in such a
form that it can be radiated, at the broad-
casting station. The sound waves after their
first conversion into electric currents are
then used to influence high frequency oscil-
lations which are radiated into space in the
form of so-called electromagnetic waves.

The second process is the conversion of
the energy arriving by means of these elec-
tromagnetic waves at the receiving station
into electrical vibrations and then into air
vibrations—into sound—and thus the actual
reproduction takes place at the receiving
station. We are here concerned solely with
the reproduction, with the receiving station,
and therefore will try to give suggestions
as to improving some parts of the appa-
ratus used here, and thus we must dismiss
the transmitting process with a very few
remarks. Transmitting engineers are con-
stantly striving for perfection in this branch
of the art, because there is still place for
many little improvements, and after all even
the most perfect receiver depends for qual-
ity upon the quality of the program received.
Every improvement at the transmitting sta-
tion automatically benefits the quality of re-
ception in all receiving apparatus.

We will now briefly analyze the different
functions in the average recciver, which will
bring us to the subject in hand: audio fre-
quency amplification.

From the broadcasting station are sent out
the electromagnetic waves mentioned before,
which serve as a carrier for the sound cur-
rents, hence the name ‘“carrier waves.”
These waves have an extremely high fre-
quency, far above the capacity of the ear;
and this is necessary, as otherwise these car-
rier waves might interfere with the quality
of reception. Hence when we can “hear”

RS
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of binding posts,

the carrier wave in a receiver, it is an indi-
cation that the carrier wave is not pure—
and then the carrier wave impairs some of
the quality of transmission. Right here is
one of the problems which transmitting en-
gincers arc constantly trying to solve with
4 view to improve transmission.

When these carrier waves pass an an-
tenna, which has been tuned to their fre-
quency, they cause alternating currents to
flow in that antenna. As the waves are
radiating in all directions, it does not mat-
ter at all where the receiving antenna is
located. These alternating currents corre-
spond in every respect to the characteristics
of the passing waves, and thus if the carrier
waves vary in accordance with the sound
currents, the oscillating or alternating cur-
rents in the receiving antenna will vary in
exactly the same way. Of course the alter-
nations are of a frequency too high to be
heard, so if a sound-reproducing instrument
is placed in the path of these currents, there
will be no response whatsoever.

Generally, in order to receive signals as
strongly as possible, the currents in the an-
tenna due to the passing waves are amplified
in some way or other, and this process is
called radio frequency amplification. In this
process (when proper design is employed)
there generally is little or no distortion—
hence we will not go into this subject.

Whether or not radio frequency amplifi-
cation is employed. we must then in some
way or other separate the actual sound cur-
rents from the carrier currents, in order to,
use the sound currents to actuate the repro-
ducing instrument. The currents so ob-
tained are called the audio frequency com-
ponent. This process of separating the audio
frequency component is called detection—
with which we will deal more in detail later,
because in this process lies one of the main
reasons for distortion in reception.

The sound currents obtained by the de-
tecting process are mostly too feeble to ef-
fectually operate a loud speaker instrument,
and therefore these currents are generally
amplified to such an extent that they have

Fig. 4. Rear view of the superb amplifier.
neat layout of the instruments, also phone jack
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Sound and Audio Frequency Amplification

By Theodore H. Nakken*
PART 11

Note especially the
connectors Instead

If you want quality, build it.

the desired magnitude, after which they are
used to operate the loud speaker. Both in
the amplifying process and in the loud
speaker we find more reasons for distortion,
and thus we have to pay the closest attention
to the instruments used here.

As nearly no independent constructor can
build a satisfactory loud speaker, its pur-
chase is largely a matter of buying the best
the market affords. In this respect there is
no real advantage as between instruments
equipped with a horn or the so-called cone
types; in both classes there are instruments
that attain the best reproducing qualitics as
yet offered. An absolutely perfect type suit-
able for the home receiver does not exist at
the present time, but to all intents and pur-
poses some of the better types give a quality
of reproduction that far surpasses any other
type of sound-reproduction. Yet slowly but
surely the loud speaker is approaching its
final stages of evolution, and it may be as-
sumed that in a few ycars the loud speaker
will cease in all respects to be a source of
distortion, and of faulty reproduction.

This then leaves the pure audio frequency
amplification process, in general all that hap-
pens after detection of the signal. to he dealt
with, so that now we can approach this proc-
ess with a full appreciation of its importance
in relation with the other processes.

The true amplifying instrument js the
vacuum tube. It alone opens up untold pos-
sibilities, which we are realizing to but a
small extent undoubtedly, and one of its
properties is amplification—a thing only de-
sired but considered impossible a few short
years ago. We will review in short its con-
struction and operation.

In a highly evacuated glass bulb we find
a fine metallic filament, surrounded by a long
metal wire, generally wound in a spiral,
which after completion may be flattened.
This spiral is supported by one or two stems,
and is carefully insulated from the fila-
ment. This structure is called the grid. Sur-
rounding both filament and grid we find a
plate, again supported separately and insu-
lated. Plate, grid and the two legs of the
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filament are provided with leads, which ex-
tend outside of the tube. These leads are
connected to four prongs with which the
tube is provided.

When now in some way the filament is
heated, in practice by means of an electric
current, it emits electrons, which we might
call small particles; in fact, the smallest we
know of, carrying negative electricity, or
constituting electricity itself. Being nega-
tive, these electrons are attracted by any posi-
tive body in their vicinity, while they are re-
relled by negative bodies.

As is generally known, the plate of the
tube is now made strongly positive by means
of a so-called plate or B battery. Thus the
electrons are attracted by this plate and all
of them would at once fly towards it, if the
grid were not present.

This grid, however, is kept at a negative
or zero potential, and thus repels some or
all of the electrons; in other words, pre-
vents some or all of the electrons from
reaching the plate. When the grid is made
strongly negative, it repels all of the elec-
trons, so that none reach the plate, and thus
no current flows in the plate circuit. As
the grid gradually is made less negative, its
repelling action slowly decreases, and thus
it allows more and more electrons to pass
through it to the plate, in this way establish-
ing a plate current. Thus it is seen that
the grid completely controls the amount of
current flowing in the plate circuit. At a
certain moment all of the electrons are al-
lowed to reach the plate, and then the so-
called saturation point has been reached.

Now in a well made tube a certain change
in grid potential always causes a definite
change in plate current, except of course
in the condition when no plate current is
flowing or when the saturation point has been
reached. These conditions are, however, not
sharply defined, but approached in a slow
manner, so to say, and therefore the tube is
rarely operated at these points. How the
tube behaves is generally expressed by its so-
called characteristic curve, such as the one
pictured in Fig. 1. In that drawing we see
that any change in the grid voltage is ac-
companied by a definite change in plate cur-
rent, at least between points A and B on
the curve, which is called the straight part
of the characteristicc. The way of finding
the current flowing at any potential of the
grid is to trace a line from the grid volt-
age indication vertically till it crosses the
characteristic—and then from the crossing
point horizontally to the left, where the plate
current is read.
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Fig. 1. The straight part of the characteristic

beh.\'een A and B, is best for amplification pur-
poses.

But—and this is an important point—when
the grid becomes positive, it starts attracting
electrons itself, just as the plate does. This
condition can become so pronounced that the
plate current actually decreases on account
of the number of electrons absorbed by the
grid and therefore no more become avail-
able for the plate current. Now when grid
current flows it always results in the true
proportionality between grid voltage varia-
tion and plate current becoming lost, thus

causing the tube to distort. This is the
main reason why it is necessary to prevent
the grid from ever becoming positive.
From these considerations we can under-
stand that if we succeed in applying the
sound currents obtained in the process of
detection to the grid in such a way that
the potential of the latter is varied in pro-
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Fig. 2. Showing the relation of a *“C** battery

in an amplifier ecircuit. The “(* battery saves
considerable “B” battery current.

portion to the current fluctuations, we will
then observe corresponding changes in the
plate current of the amplifying tube. And
these plate current fluctuations will be much
strenger :n the majority of cases than the
original currents used to cause voltage varia-
tions on the grid, hence the amplification
obtained. Now as long as the tube is oper-
ated on the straight part of i:s curve, it will
amplify without distortion.

As stated before, we must prevent the
flow of any grid current, or rather we must
prevent the grid from ever becoming posi-
tive, and thus absorbing electrons. Why this
is can be easily seen by the following argu-
ment: If the grid is made positive by an
impulse and momentarily attracts electrons,
these clectrons will cause a drop in poten-
tial of the grid, and hence the increase of
the plate current will not be proportional
to the voltage originally applied to the grid,
which means that distortion occurs. And so
it is imperative to give the grid such a nega-
tive potential, that under no circumstances
impulses applied to it in the positive direc-
tion will cause it to have a positive potential
with respect to the filament, and this nega-
tive potential we can provide very easily by
connecting a so-called “C” battery between
filament and grid, the positive pole of the
“C” battery being connected to the filament,
the negative one to the grid. We must then
at the same time adjust the plate voltage
in such a way that the tube normally func-
tions in the midpoint of its characteristic
curve. In this way, then, the plate current
can be caused to decrease and increase to
an equal amount by the action of the grid
and all distortion due to grid current is pre-
vented. It is comparatively easy to find the
proper plate voltage and “C™ battery poten-
tial, as instructions for these factors are
always packed with every vacuum tube.
Generally the use of a “C” battery is called
biasing of the grid, and its potential is called
the grid bias.

The practice of biasing the grid has a
secondary effect. which is extremely useful.
It limits the amount of plate current. and
thus helps conserve the plate batteries. But
the main reason for its use is alwavs the
fact that it is necessary for distortionless
amplification,

We will now see how we can cause small
currents to influence the potential of the grid
of our tube in order to obtain an amplified
plate current variation. There are several
ways of accomplishing this, and in this arti-
cle we will deal with one of them. trans-
former coupling.

A transformer suitable for use with audio
frequency currents consists of an iron core,
upon which are wound two cails of wire.
When now in one of these coils the primary,
alternating currents or fluctuating currents
are flowing, there will flow a so-called in-
duced current in the other one, the secon-
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dary, whenever a change in the current in
the primary occurs. In this way we are able
to transfer electrical energy from the pri-
mary to the secondary, and in this respect the
instrument is marvelously efficient. When
well constructed, it is possible to obtain from
the secondary more than 97 per cent. of the
power in the primary—an efficiency that
stands unique in the whole world of power
transfer.

Now not only is power transferred from
the primary to the secondary, but we can
iso change at will the voltages of the cir:
cuits, because the voltage ratio in the two
coils depends only on the ratio of the num-
ber of turns in primary and secondary; and
so, if we give the secondary the greater
number of turns, the voltage developing cur-
rents are higher than that in the primary—
and we have stepped up the voltage. By
giving the secondary the smaller number of
turns, we can step down the voltage.

We have scen that the grid of the am-
plifying tube operates by voltage only, as we
take preventions against current flowing in
the grid circuit—and therefore we will try
as a matter of course to apply the highest
possible voltages to this grid, and if our
coupling to the amplifying tube takes place
over a transformer, we will almost without
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Fig. 5. What happens when a by-pass con-

denser is shunted across the primary of a trans-
farmer.

exception employ a step-up transiormer, The
way the transformer is coupled to the tube
under application of a “C” battery is shown
in Fig. 2.

We see there that the secondary in series
with the “C"” battery is placed between the
grid and filament of the vacuum tube, and
therefore when currents are flowing in the
primary, cvery variation of these currents
wi | cause induced currents in the secondary,
amn the grid potential will fluctuate accord-
ingly, thus causing the plate current to vary.
in accordance with the fluctuations of the
grid potential. The currents for the pri-
mary are mostly obtained from a preceding
vacuum tube, and we may employ the cur-
rent variations obtained in the plate circuit
in any way we wish to operate a loud tatk-
ing instrument, or also to flow in the pri-
mary of a second transformer, whose sec-
ondary acts upon the grid of a second am-
plifying tube. 1In this way we obtain a two-
step amplification.

We will now look into the demands which
must be satisfied by the transformer in order
to get distortionless amplification. and thus
obtain quality reproduction. As was stated
before, the current flowing in the plate cir-
cuit is governed by the grid potential, and
it appears that the tube has a certain in-
ternal resistance. This internal resistance
is that which exists hetween filament and
plate. When normal filament heating is em-
ploved, the usual value of resistance lies in
the proximity of 20.000 ohms for the “A”
type of tube. Of course. the heavier the
electronic emission from a filament, the less
plate-filament resistance and therefore the
greater will the plate current be. This will
result in a heavier drain on the “B” bat-
teries and unless biasing “C” batteries are
employed, the cost of operating such tubes.
becomes high. Now it is necessary, in

(Continued on page 840)
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Tools for the Radio Man

By Robert Hertzberg
| Sl o |

with.”
them, ix.
constructor.

experimenting such an alluring hobby

is the fact that it calls for neither
an extensive knowledge of mechanical proc-
esses nor for an expensive layout of me-
chanical tools. This feature of the pastime,
probably more than any other, is what makes
possible the home construction, by inexperi-
enced persons. of so many excellent and suc-
cessful receiving sets.

However, some tools are required for thé
work, and the man who finds himself fasci-
nated by radio can make no wiser move
than to equip himself with them at the out-
set. In fact, he should buy tools first and
radio instruments afterward; if he favors
the radio instruments first he will quickly
discover, upon his first attempt to asscmble
the parts, that fingernails make poor screw-
drivers, scissors indifferent wire-cutters and
breadknives pieffective hole borers.

The actual tools required for the home
radio laboratory are few and inexpensive.
Those mentioned in the following list will
fill every requirement that set-assembly or
set-repair will present.

(1) Hand drill with chuck to take drills
up to Yi-inch; assortment of drills from vg-
imch to Y4-inch. Small drill stocks espe-
cially suited for radio work and costing only
about $3.00 are made by all the big tool
firms like Yankee, Millers-Falls, etc. The
drills themselves should be of the best steel;
cheap ones are useless after one excursion
through a bakelite, hard rubber or celeron
panel.

(2) Electric soldering iron; 2 oz. can of
Nokorode or other solder paste; pound roll
of soft wire solder. There are dozens of
small irons designed for the fine soldering
jobs encountered in radio work. A good
one costs between $2.00 and $5.00.

(3) Swmall detachable wise. The jaws
should be 2V4-inch or 3-inch wide. and the
clamp large enough to fit comfortably on
the edge of a tahle or window sill. It should
cost not more than $1.50.

(4) Hacksaw. A perfectly good one can
be bought for as little as fifty cents.

(5) Three pairs of pliers. These are im-
portant items, as pliers are the most fre-
quently used tools in radio construction. One
pair should be of 6-inch size, side-cutting.
and with square, heavy jaws; the second
should be 5-inch size, side-cutting, and with
jaws that taper to a point: the third should
be 5-inch, non-cutting, and with tapered,
round-nose jaws. The imported nickle-
plated junk should be carefully looked over :
the bright finish covers weak steel. Good

ONE of the qualities that makes radio

“A good worker is no better than the tools he works
Expnensive tools are not necessary, careful use of
The photo shows a well selected set for the radio

The «et of dies and taps are not essential.

pliers are made in this country by Krauter,
Pexto, Utica and others.

(6) Three screwdrivers. These are also
important tools. One should have a 5-inch
blade, another a 3-inch one, while the third
should have a very slim blade that will fit
set-screws and the like. Cheap screwdrivers
are poor investments; there are screws with-
out number in radio parts, and they can be
properly tightened only with strong tools.

(7) Swmall ball-pene hammer. Nails are
rarities in radio sets, but there are many
holes to be center-punched. A most excel-
lent all-metal hammer can be purchased m
any of the Woolworth emporiums for the
munificent sum of ten cents.

(8) Carpenter's square, 6-inch size. One
is indispensable for marking instrument loca-
tions. A good one is obtainable for a dime.

(9) Three files. One should be flat and
about an inch wide at the base; the second
should be three-cornered, about 34-inch on
a side. and the third round. about 4-inch
in diameter. All three will cost thirty cents.

(10) Strong jack knife. One of the
“Boy Scout” type is extremely handy.

(11)  Swmall pair of scissors. Scissors are
cleaner and quicker than a knife for trim-
ming inswlation and cutting tape; they cost
only two nickels.

(12)  Steel center punch. One is neces-
sary for locating holes in panels.

(13) Brush. A round, long-haired one
helps clean dust and shavings out of in-
accessible corners and crevices.

(14) Set  of “Spintities,” or
wrenches, a very necessary adjunct.

That’s all. The writer’s own tool box
contains these instruments and no others,
and with them, during the past cight years,
he has constructed receiving and transmit-
ting sets embodying practically every circuit
that has appeared in print.

The entire absence of wood working tools
such as rip, cross-cnt and back saw, brace
and bit. chisels and a plane will be noted.
Although it is unquestionably a good thing
to have these on hand, the little woodwork
radio sets require does not warrant their
outright purchase. Completely assembled
cabinets and nicely squared baseboards. all
cut to fit standard panels. are priced so cheap
that it will avail the home mechanic nothing-
to attempt to duplicate them in his kitchen
workshop. Besides, planing can be done prop-
erly only if the work is securely fastened in
a large vise which in turn is solidly bolted to
a husky timber work-bench, and such an ar-
rangement is decidedly impracticable in the
average apartment or small house.

socket

The lack of things like taps and dies also
invites inyuiry. These items are not costly,
but frankly they are unneccessary. Fully 99
per cent. of the threaded fittings on radio
parts are of 6-32 or 8-32 size, and attach-
ments of these dimensions are available in
such number and variety that the radio ex-
perimenter need never worry about fussing
with his own threading. The writer has
had a complete set of taps and dies up to
Y%4-inch for more than five years, and the
only time he ever used the devices was when
he wanted to remove the rough edges from
a batch of new condenser mounting screws.

The tang of the flat file makes the best
reamer imaginable for working out large
holes for condenser shafts after the largest
drill in the hand drill set has been used.
The steel at the tang is slightly annealed,
and therefore will not break off if the tool
is twisted too suddenly. This is also very
convenient for enlarging holes that are just
too small to pass instrument fastening screws,
especially if the panel has already been
mounted and cannot be clamped down se-
curely for another drilling.

The soldering iron, of course, is an abso-
lute necessity. So much has been written
about the art of soldering in general that
nothing need be said here about it. The
writer wishes only to admonish the embryo
experimenter to learn to solder well before
he even looks a radio catalogue in the face.

The pliers need little explanation. The
pair that will sec the most service is the
5-inch tapered nose pair, as it can be made
to reach into awkward corners to hold wires
being soldered, to tighten all manners of
small nuts, to adjust springs, and to serve
a dozen other purposes. The heavy pair
is generally useful for wire cutting and for
securing larger nuts. The round-nose pair
is reserved entirely for making loops in bus
bar, and for this function alone it justifies
its cost. It should not be used for tighten-
ing things, as the thin, round jaws will
spring out of shape and will frequently cause
the handles to bite a piece of flesh out of
the user’s palm. This has happened more
than once to the writer, so he knows, pain-
fully, whereof he speaks.

The long brush is a surprisingly useful
object, and is something no owner of a set
should be without. It gets into all dust-
collecting corners and crevices and cleans
them out as thoroughly as if a vacuum
clcaner had been applied to them. It is
many times more convenient than a rag, for
rags have an annoying habit of pushing dust
and dirt into cracks and under little ledges;
it can be forced into right angle bends that
no finger-stiffened cloth can possibly reach.

The tools described in this article are by
no means the only ones that find use in an
experimental radio laboratory, but they will
fully satisfy all the usual needs of the radio
experimenter of limited means. If a man
can afford such delectable luxuries as a
power drill press and a lathe, for which
most “fans” would give their right hand,
he should by all means purchase them and
install them in his workshop. He will find
them cxceedingly helpful, but not absolutely
necessary.

What some workers can accomplish witht
an ordinary knife and screwdriver, others
cannot duplicate with the most expensive ap-
paratus or machinery. The knack of using
a tool in the correct manner comes not only
from experience, but from learning from
others. To use a hacksaw blade as a file
or the sharp point of a drill as a punch is
as bad a practice as drilling a hole with a
chisel.
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Audio Frequency Amplifying

HIS article was written with a double

purpose in view: to help the experi-

menter in his selection of audio {re-

quency transformers, and to arouse
some iuterest in the problem of audio am-
plification in more technical minds.  Such
mterest should lead to the publication of in-
formation useful to us all.

Whenever you read a paper on A.F. am-
plification, you are always certain to find
this statement in one tform or other. “For
maximum amplification, the input impedance
of the transformer should equal the output
impedance of the tube.” This statement is
true and can be substantiated both mathe-
matically and experimentally. Such state-
ments are in general based on a single fre-
quency. Telephone engineers, for instance,
base their calculations on what they belicve
to be the average voice frequency, namely,
800 cycles per second.

What radio engineers should strive for
is quality of reproduction, not maximum am-
plifcation, and I wish to show that strict
adherence to the above-mentioned law does
not produce best quality.

If you match impedances at 800 cycles,
then the condition for maximum amplifi-
cation does not exist for other frequencies.
This is so because the tube output impedance
remains practically constant, while the in-
put impedance of the transformer varies
directly with frequency. This condition
must necessarily affect the quality received.
The greatest loss is at the low frequencies.
At 100 cycles the mis-match in impedance
is 8 to 1. Fortunately above 800 cycles the
cffect of mis-match is not so serious, be-
cause a greater portion of the voltage gen-
erated in the tube appears across the ter-
minals of the transformer. This will be
clear later if it is not already so.

Were it not for an “aural illusion” this
loss of low frequencies would be very seri-
ous. Occasionally transformers were meas-
ured which showed a real loss at 100 cycles,
and yet when used in a receiver these trans-
formers actually seemed to pass 100 cycle
tones. A noted engineer has shown that the
ear could affect the brain with notes that
did not exist. If 200. 300, 400, etc. cycle
tones were sounded simultaneously it was
found that the ear also scemed to hear the
common_difference frequency; namely 100
cycles. If an instrument, then, is rich in har-
monics, even though the fundamental is low
and does not pass the audio amplifier, their
common difference, equal to the fundamental,
will make it appear that the fundamental is
actually present, which accounts for some
of these poor transformers giving better
results than they theoretically should. Tlow-

By Florian J. Fox*

ever, it goes without saying that any notes
produced in this way can not have the
naturalness and proper relative weight that
the original may have. Let us then strive to
obtain the original as near perfection as
possible,

Since the grid of a tube is essentially a
voltage operated device, we should try to

T

1 bh (757)

FI1G. 1

Analysis of the existing impedances and volt-

ages in an amplifier circuit. From the above, it
can be readily shown that for maximum ampli-
fication, it is necessary to have the input im-
pedance of the transformer equal to the output
impedance of the tube.

place the maximum possible voltage on the
grid for all the frequencies in the voice
range. (The voice frequency band is now
generally taken between 60 and 8,000 cycles).
This can be accomplished by making the
transformer input impedance as high as
possible.  The slight loss in amplification
(for the law of maximum amplification is
violated) is more than worth while, when the
improvement in quality coincident with such
loss is considered.

The following tables and curves have been
made on the assumption that the voltage
E« across the transformer primary is pro-
portional to the ratio of its input impedance
Z: to the total impedance Z, + Z: of the out-
put circuit. It is to be remembered that the
plate circuit of a tube can be represented as
a circuit in which the generated voltage,
#Eg, the tube impedance Z, and the trans-
former input impedance Z: are connected in
series. See Fig. 1. Two commercial trans-
formers are considered, one whose primary
inductance is 5 henrys, and another whose
primary inductance is 50 henrys. Inci-
dentally, there are only two or three trans-
formers on the market having a primary in-
ductance of 50 henrys or more.

CASE 1

Pri. L = 5 henrys
Zv = 2nfl,

Zo of tube assume 20,000 ohms
Let tEg = 1 volt

Ratio 3:1

FIG 3-

PRIMARY

GRAPHS SHOWING EFFLCT OF INCREASED
tMPEDANCE ON FREQUENCY CHARACTERISTICS,

30

25t

RELATIVF  SECONDARY VOLTAGE

FREQUENCY CYCLES PER

NOTE : LOGARITHMIC PAPER GRAPHS ARE
MORL REPRESENTATIVE BECAUSE THEY
SPACE MUSICAL OCTAVES EVENLY

1€ DISTANCE BETWEEN 200 ~ AND 400 ~
CQUAL TO OISTANCE BETWEEN SAY —
1000 ~ ANO 2000~ CT1C

SECOND

Graphical repre-
sentation depicting
the effect of increas-
ed primary impe-
dance, Note that the
secondary voltage
risnes considerably
and that the fre-
quency characteris-
tic of a transformer
is vastly improved.

100 200 300 400 500 1000

*Chicf Engineer, Grimes Radio Engincering Co.

2000 3000 4000 " S000

813
Voltage
Frequency Primary across Secondary
cycles impedance primary voltage
per sec. YAS €T esec
100 3,140 14 42
1.000 31,400 01 1.84
5,000 107,000 .84 2,53
CASE 11
Ratio 3:1 Pri. L = 50 henrys
Zr = 2xfL
Zo = 20,000 ohms
Let uEg = 1 volt
Voltage
Frequency Primary across Secondary
cycles impedance primary voltage
per sec. ZT €T €sec
100 31,400 .61 1.84
1,000 314.000 94 2.82
5,000 1.070,000 .98 2.96

Although the above tables are not strictly
correct they show clearly what it is desired
10 emphasize; namely, that the frequency
characteristic of a transformer is tremend-
ously improved by the usc of a high im-
pedance primary. Notice particularly the
mcreased amplification at the lower frequen-
cvies. It is possible to design the core and
control the distributed capacity of the wind-
ing in such a way that the overall amplifica-
tion does not increase from say 1,000 cycles
up. This is done in many cases, and results
m a very flat and uniform amplification
characteristic.  Let us now consider the ques-
tion of turn ratio. What is the correct
ratio? 10 to 1? 5 to 1? 27638 to 1? In
ry opinion there is no correct ratio. How-
cver, the whim and fancy of the public must
be satisfied after some one has misinformed
it and the manufacturers are almost forced

R, =2 Rz=3
AANN— A
ER, ER,
€
R=R, +R,
- R -2 -
€p=¢ mz Er=%5 E ALSOER,= 5 €
FIG. 2

Circuit analogous to Fig, 1 showing that in
this characteristic series circuit the current is
the same in ali parts, but the voltage acroas
each resistance varies according to the value of
the latter.

to produce all sorts of ratios. I do not wish
to create the impression that the use of two
different ratios in an amplifier is foolish. It
has its advantages, when fow impedance
transformers are used. The characteristics
in general will not be similar, so chances are
the overall characteristic curve will be flat-
ter. Where several stages are used, it may
be necessary to use lower ratios in order that
the total amplification is not sufficient to
se-iously overload the last tube.

From the standpoint of maximum volt-
age amplification with the least number of
stages, the higher the ratio the better. The
only drawback is that it is cxtremely diffi-
cult to produce a good high ratio trans-
former. If a transformer has a primary
inductance of about 75 henrys, it would
require a tremendous secondary winding to
produce a 10 to 1 transformer. Even if such
a transformer were made it is almost certain
that the distributed capacity of the winding
would be so large as to ruin the amplifica-
tion at the higher frequencies. In general,
then, distributed capacity, physical dimen-
sions, and cost will limit the number of
secondary turns. In that case, the manu-
facturer of such a transformer has a good
and legitimate reason for producing an odd
ratio.

(Continued on page 840)
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Radio Outfit In a Headset

By Phillippe A. Judd

] No, dear reader, this
picture is not one of a
Martian, but showns
what the well-dressed
radio man will wear in ] S 45488
the near future. Im-

ngine a complete radio "’-I HEAHRAAHR
receiving set contained

within a headset sur- \

nounted by a small

but etlicient loop anten- J [ jrjyuin
na, and you have the . ——
correct version. No ex-
tra antenna or ground
connection to be an-
noyed with and the au-
thor guarantees good

results within a radius
of ten miles,

et

One of the receiver
shells contains & min-
iature variable conden-
ser, the details of which
are given in the draw-
ing on the right. Only
careful work will re-
suit in a good job and
as the suceess of the
tuning lies with the ac-
curate construction of L
this instrument, good "l"l
workmanship is stres- !l”
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VARIABLE MICA CONDENSER

Drawings by

T

DETAIL OF COIL MOUNTING
AND WIRING

gy - INDUCTANCE ~

. .5 MH.(APPROX.)

75 TURNS N2 20
8&s, D.s.C.
WOUND DUO-
LATERALWISE ON
A FIBER OR
BAKELITE HOOP ik

STANDARD
HEAD - BAND

2000 OR 3000
OHM RECEIVER

RADIOCITE DETECTOR.
MOUNTED ON BACK ~
OF. PHONE SHELL.'

20 PLATE, .00025 puf
VARIABLE CONDENSER
BUILT IN PHONE SHELL

FIG. 2

CRYSTAL
DETECTOR

The constractional
detnils of the com-
plete receiver are
shown above, Note
that the loop is wound
in duo-lateral fashion
and consists of o
large namber of tnrns
of wire. Small rivets
are uxed to fasten the
various parts.

How the crystal de-
tector is mounted on
the back of one of
the phone shells., Be
careful, in the selec-
tlon of the ecrystal,
to get a very aensi-
tive one.

<l

OU have had, during the past year,
countless ireak receiving sets thrust
upon your attention. These sets have ranged
in size from miniature ones built upon finger
rings to monstrous instruments built for ad-
vertising purposes. Some of them worked
—some of them did not. Now, my dear
reader, pray have patience, for you are about
to be introduced to one of the freakiest of all
freak sets. Meet the Receiving Set set in a
Headset. Looks kind o' goofy, doesn't it?
But—it really does deliver the goods! That
is, it'll pick up anything on the air within a
radius of ten miles.

Fig. 1 shows the set assembled and in
use. Tuning is accomplished by means of
the specially constructed variable condenser
which is shown occupying the templar posi-
tion on the right side of the old gent's
cranium. A telephone receiver, of the stand-
ard type, and having a crystal detector
mounted upon its back, covers his auditory
appendage upon the other side. The King
Tut-like insignia seen projecting above our
friend’s dome is nothing more or less than
an eight inch diameter duo-lateral wound
loop, which serves as the inductance of the
set.

Constructional details are given in Figs. 2
and 3, while Fig. 5 shows the hook-up used.

The condenser has a capacity of .00025
mfd., and is built in a phone shell. This
necessitates a very compact arrangement of
the plates, and is accomplished by using
twenty plates of copper-plated mica. The
mica plates are first carefully cut to shape.
and are then rubbed with a lead pencil, so
that they hecome covered with graphite.

(Continued on next page)

.5 MH, INDUCTANCE

l DETECTOR
PHONE

FIG. 5

The simple wiring diagram of the unique
receiver., Simplicity and results are its slogan.

=& 00025 MFD.

7 VARIABLE COND.
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A Word About Panels

By Sidney E. Finkelstein, A.M.LR.E.

HE radio art has seen a great number
of stimulating successes which play on

-~ the credulity of the uninitiated and re-
sult in renewed increase of sales and en-
thusiasm. The introduction of the short
waves, of low loss condensers and of low
loss inductances and many other new and
interesting features have greatly influenced
the buying public and have, in a large meas-
ure, increased radio sales.

One of the articles which has enjoyed con-
siderable publicity and advertisement is the
radio panel. There are quite a variety of
panels now on the market, and for cach are
claimed certain specific points of superiority.

Just why do we use insulating panels?
Why use them at all, or why not use metallic
panels? In the face of these questions it
will be well to carefully review the facts.

In the first place a close scrutiny of the
mounted apparatus wil] reveal that in mod-
ern practice all rotors, whether they be from
variometers, couplers, variable condensers or
rheostats are at ground-potential, or plain-
ly, grounded. Except of course for appa-
ratus in the plate circuit of the receiver the
above holds good for both primary and sec-
ondary circuits. Again, since shielded panels
arc used, why use any insulation at all? It
certainly does sound and is ridiculous!

There is, however, one valid reason why
insulating panels are used, which is because
their use greatly enhances the appearance of
any receiver. To date it has not been pos-
sible to create a lustre, gloss or finish on a
metal panel which is comparable to those
on hard rubber, bakelite, celeron or formica.
True, fanciful designs and pleasing color
combinations have been created, but as yet
one has to see an approximation to the ap-
pearance of the original insulating panels.

The set builder who is looking for a good
and substantial pane! must bear in mind to
loock for a material which will fulfill the
following requirements:

1. Desirable color.

2. Desirable surface finish.

3. Low phase difference.

4.' Low power factor.

S. lLow dielectric constant.

6. High specific resistance.

A definition of the terms included between
numbers 3 and 6 are in order and are given
herewith so as to enable the rcader to fully
comprehend the meaning of the various terms
and their relationship.

Phase Difference. An insulating material
when placed in a region of electrical stress
will absorb small amounts of electrical
energy which results in the generation of
heat. The ahsorption is expressed in angu-
lar measure—in degrees. The ideal insula-
Eiun, dry air or perfect vacuum, would give

an angle of 90°, while for all solid or liquid
msulation it will be less than 90°, as a rc-
sult of energy losses. This variation from
90° is known as the phase diffcrence. Thus,
for example, a pure grade of hard rubber
when new has a smaller phase difference
than some phenol-resin materials.  Metals
would then be perfectly useless as panels
and an insulating panel of the lowest phase
difference is most, suitable.

Power Factor. Another way of express-
ing phase difference is to use the term power
factor. The power factor is the sine of the
angle of phase difference. Phase difference

WANTED

LECTRICAL articles on automo-

mobiles, also electrical short-cuts,
kinks and handy turns for the car and
the man who goes camping.

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

In order to acquaint yourself 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

and power factor arc often expressed in per
cent.

Dieclectric Constant. This term is a factor
and is also known as Specific Inductive
Capacity. It is best understood in this way:
Under given conditions a condenser having
air as the insulating medium between its
plates will have a certain capacity. 1f the
air is replaced by another insulating mate-
rial, a different value of capacity is ob-
tained. The dielectric capacity of the ma-
terial is expressed as the ratio between the
latter and the former. It is thus an abstract
number. The lower this number is, the
better is the insulating material.

Specific resistance of a substance is the
resistance that a piece one sq. cm. in cross
section and one cm. long offers to the flow
of current. It is sometimes referred to as
the resistance “per cubic centimeter.” The
unit of resistance being the ohm, and a meg-
ohm being one million ohms, it is interest-
ing to note that the resistance of an average
panel is in the neighborhood of a million
megohms per cubic centimeter. The higher

the specific resistance, or as sometimes called
the volume resistivity of a panel, the less
the leakage that is liable to occur.

Those properties which have been dealt
with were purely of an electrical nature. It
would be well to consider those physical and
chemical properties which are necessary and
constitute the essentials of a good panel.

A good panel must have mechanical
strength, rigidity, and must not warp. It
should be non-hygroscopic, it should not
bleach in sunlight and must not give or
flow under the pressure of tightening bolts.
Besides being easy to manipulate and drill,
it should be chemically incrt to the extent
that it will not deteriorate with age. Of
course, resistance to ordinary acids which
may accidentally be spilled on it, is a very
desirable property. It should be able to keep
its gloss or lustre for a long time.

For the average size panel, which may
range from 7 by 14 inches for a three-tube
regenerative set, to 7 by 42 inches for an
eight-tube superheterodyne, a thickness of
Ysths of an inch will serve the purpose.
Thner or thicker material is not neces-
sary, or, in fact, advisable, since the mechan-
ical requirements do not warrant it.

The only things which may be said con-
cerning metal panels are first, that it is
preferable to use a metal having high con-
ductivity, painted with enamel so as to pre-
vent oxidation and corrosion; second, that
all parts above ground potential must be
carcfully insulated with bushings, and third,
thas all inductances should be kept as far
away from the panel as possible in order that
undue absorption may not be caused.

There have recently appeared on the mar-
ket several radio receiving sets without a
panel and although their appearance is radi-
cally different from what we have been ac-
customed to seeing, it is safe to say that,
like the automobile industry, the radio in-
dustry will produce different styles of sets
from year to year.

Wood panels as used in early days have
almest entirely disappeared. They are used
once in a while by the experimenter who
desires to mount a combination of various
pieces of apparatus and who is not willing
to risk spoiling an expensive panel until he
has ecided upon the correct design.

Many amateurs use wood panels in short
wave receivers and get very excellent re-
sults  Warping, surface leakage and looks
evidently hold ne terror for them.

In conclusion, the author would place par-
ticular stress on keeping the panel of the
radia receiver free from finger prints, dust
and lint, as the appearance of a highly fin-
ished panel may be greatly impaired by such
defacing marks.

Radio Outfit In A Headset

They are then placed in the usual copper
bath and are electro-plated. They will re-
quire a relatively heavy coating of copper.

The phone shell is drilled as shown in
Fig. 3, to take the 4/32 brass machine
screws. Eighty-four brass spacing wash-
ers, .025 inch thick (outside diameter
9/32, inside diameter 4/32), are used in
assembling the plates. The shaft is a 4/32
machine screw. The piece (O) is an
adapter, threaded to take the shaft, and also
to fit the knob (N). (M) is a brass bush-
ing taken from the base of a binding post;
it is shellaced to the phone shell (L). The
dimensions of the plates will, of course, de-
pend upon the case used.

(Continued from preceding page)

The inductance, a coil of 75 turns of No.
20 D.S.C. magnet wire, wound, duo-lateral-
wise, upon a fiber hoop, 1 inch wide and 8
inches in diameter, is mounted atop the head-
band by means of the pillar (A) and the
brackets (C), Fig. 2. The coil's capacity
is .5 mh. (approximately). (A) is a hard
rubber bushing through which a 6/32 ma-
chine screw passes, thus clamping the coil to
the brass strip (B). which is in turn riveted
to the head-band. The two brackets (C,C)
are bent up from buss bar wire and are
also riveted to the coil and the head-band.

The detector is mounted on the back of
the composition receiver shell. Details of
its construction are given in Fig. 3. Two

small brass angles (F) are used to support
the crystal cup (G) and the tension screw
(I). (H) is a nickeled brass pointer, bent
as shown in the detail, and is used in place
of a cat-whisker.

All wiring is accomplished by means of
copper ribbon, 3/16 inch wide by .005 inch
thick, incased in cambric tubing. This is
led up over the head-band, as shown, and
is held in place by the rubber bands
(D.D.D).

With a little patience and care, one will
be able to duplicate the unique set and have
something which, besides being a novelty,
will actually give excellent results under
favorable conditions.
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By A. P. Peck, 3O, Assoc.1. R. E.

the various methods of accomplishing

the remote control of a transmitter, let
us sce why such type of control is sometimes
necessary or desirable.

It often happens that the transmitting ap-
paratus of a station because of lack of room
or other necessity, is located in some part
of the house that is not heated in win-
ter or that is too hot to work in, in summer.
Then again, many transmitting amateurs have
entered matrimony and the “better halves”
object to their spending cvening after eve-
ning in the radio room. If, therefore, you
move your transmitting set to a distant loca-
tion so that she (the “better half* of course)
will be happier, and install remote control,
everything will be fine and you will still be
able to operate your set continuously.

A third reason for remote control is that
your own vard may be so arranged that a

BEFORE entering upon a discussion of

control addition or connected to it, is shown
to the left of the dotted line. The only in-
struments and apparatus that are used in
the control room aside from the receiving set
are shown at the right of the dotted linc.
It will be seen that five leads are brought
from the apparatus to the control. It is
a wise precaution to use what is known as
BX cable for these leads. and. in fact, the
wires that carry 110 volts A.C. will have
to be of this type.

The first thing to figure out was how the
two transformers could be controlled, as they
must be turned on scparately. It was found
that the Allen-Bradley primary rheostat
(R) in Fig. 1 could, after being once set
in the required position, be left there in-
definitely. Of course, line voltage fluctuates
somewhat and therefore it is a wise precau-
tion when using a five-watt tube to set the
filament voltage at 7 or with a 50-watt tube

s ©

)
L RECTIFIER
FILTER K

P.T.

0 A good system of re-

mote control using cur-
rent supply at both the

TO FILAMENTS
Of TUBES

F.T.

IN APPARATUS ROOM

FIG. §

good transmitting aerial cannot be erected.
Possibly a few hundred feet away there may
be space where you can put up a good an-
tenna. This is what happened in the case
of 1BM, whose remote control system is
illustrated in Figs. 2 and 3. He built his
antenna more than one thousand feet away
from his home, erected a shack directly under
it for housing the apparatus and ran only
two leads to his house and to the operating
room. In this way, after once tuning the
transmitter, he could enjoy all the comforts
of home combined with the delights of radio.

At 3MO the actual transmitting apparatus
was installed on the third floor of the house.
It was put in in the winter time, but as
the summer months came around, it was
found that the room was too hot for com-
fortable operation. Remute control was im-
mediately figured upon, and the system shown
in IFig. 1 was worked out and installed. Per-
fect satisfaction has been obtained and the
results are all that can be desired. In the
writer’s opinion, the system shown in FFig. 1
is superior in many ways to 1BM's, although
the latter holds some advantages of its own.
In the first place there are no comparatively
high voltage leads running over long dis-
i~nces as in the system used by 1BM. This
is a great advantage where the operating
room is more than 30 or 40 feet away from
the apparatus room. However, in the case
of 3MO, the operating room was directly
under the apparatus room and the leads used
were only about 25 feet long.

Let us mow go into a detailed description
of these two systems. Undoubtedly if you
need remote control, one or the other of
these systems will suit your purposes. If
not, the ideas as given will undoubtedly en-
able you to evolve a system that will work
under your own peculiar conditions.

In Fig. 1. that part of the transmitting
apparatus which is affected by the remote

£l operator’s station and
at the transmitter itself.
A wecond milliammeter
is employed a8 well ana
signal light to denote
that everything is going
in good shape when the
“juice’” {s turned om.

$10¥ AC.

IN OPERATING
ROOM

at 9. In this way any rise in the line voltage
will probably not be sufficient to push the
filament voltage above maximum and your
tube will be safeguarded in this way. Be
sure that you connect your rheostat in the
position shown. If you connect it in the
common lead between the two transformers,
the filament voltage will drop considerably
when the key is pressed.

You may wonder wly two keys. two
switches and two sources of power are shown
in Fig. 1. The reason for this is that com-
plete control was desired at each end of the
svstem. This facilitates tuning and opera-
tion to a great degree and fully repays the
operator for the additional trouble of in-
stalling the extra key and switch. Of course,
it must be remembered that under any con-
ditions, switch (S) must be opened when
switch (S1) is to be closed and wice tersa.

Showing the detailed
construction of the elec-

KEY BASE ma, =

(K1) were also installed for convenience. It
can thus be seen that the entire transmitter
can be completely controlled from ecither end.
By all means do not forget to use fused
switches at both ends. The fuses are indi-
cated by (F) and F1). The use of 6 am-

PRAMARY FILAMINT 'I(W. PRIMARY ’\A'(’TM<
e AR

K8~ l
B APPAAATUS 1%
AOOM N
Ooo oo oo g 000 oo
B OPERATING
’oO™
FiG 2

The oxcellent method of remote control shown
above should be used wherever possible. A sin-
gle switeh and a key used In conjunction with
two relays, are needed.

pere fuses here will protect your lines and
prevent trouble.

Since the milliammeter is the trouble-in-
dicator of a transmitter, some provision
should be made for its location at the oper-
ating end. If anything whatsoever goes
wrong with your transmitter, the plate am-
perage will fluctuate, and by noticing the
reading of your milliammeter occasionally,
you can readily see whether or not every-
thing is going on as it should at the other
end. Therefore, two milliammeters were in-
stalled at 3MO. They are indicated by
(MA) and (MA1) in Fig. 1. Two leads
are run from the apparatus to the control
and the two meters are connected in series
as shown. (The meters are, of course, not
in the oscillating circuit.)

Now let us refer to the unique two-wire
system used by 1BM. The circuit diagram
is shown in Fig. 2. If you wish to use a
milliammeter at the control end, and this addi-
tion is by all means advisable, connect it in
the same way as shown in Fig. 1. Inasmuch
as this circuit is not part of the real remote
control circuit, no changes will have to be
made in Fig. 2 for the installation of an
extra meter.

In the operating room, a 6-volt storage
battery B—a switch, S—a resistance, Rl—a
key, K—and a 6-volt signal lamp, L—are
installed. The additions to the transmitting
apparatus are a relay, R—and a home-made
piece of apparatus indicated by X—. The
latter is detailed in Fig. 3. It merely consists
of an ordinary transmitting kev and sounder
mounted on a base. The key is elevated
above the base by means of a large wooden

SOUNDER

tromagnetically ~con -~
trolled key as denoted

\

\

P

by “X* in Fig, 2. It can - - wooD sLock _— | 000 =l ) O\ SW
be worked at high L~ Tt ,-// /
speed. et L A — - B R
l T o e - B —
FIG 3

When working in the operating room you
will always have the light of the tube to
remind you that the switch is closed. There
is nothing like this at the remote control
end, and so we will make provision for it.
A signal lamp (SL) in Fig. 1 is connected
across (S]). When this switch is closed,
the lamp lights. It also lights if switch (S1)
is opened and switch (S) is closed. There-
fore, it serves to tell you whether or not
vou need to close switch (S1) before start-
ing to operate. The two keys (K) and

block and is placed at such a height that its
lever will be on a level with the sounder
lever. These two are then bolted together
as shown and the apparatus is ready for
use. It can be made in a few moments and
with little if any trouble. The purpose of
this little instrument is to close the primary
circuit of the plate transformer in accord-
ance with the pressing of the key (K) at
the remote control end. The relay, —R,
serves to close the filament circuit.
(Continued on page 854)
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A High-Class Broadcast Type Microphone

BES[DES being a useful article at an
amateur transmitting station, the micro-
phone described on this page is very orna-
mental, and adds a businesslike appearance
to the place. However, its use is not lim-
ited solely to a transmitting station, but it
can be used in conjunction with a two-stage
audio amplifier as a loud speaker system.

The microphone is built up from various
odds and ends generally to be found lving
about the workroom. It consists of the base
from an old desk stand telephone, its micro-
phone button and diaphragm and outer brass
supporting shell. The casing, which gives a
resplendent air to the instrument, is the
moulded bakelite form of a low-loss type
variometer or fixed coupler from which the
windings have been removed.

If you will note carefully the photo at the
bottom of this page you will see that the
microphone button and diaphragm are sus-
pended by means of four heavy rubber
bands. These bands are fastened to the
main framework by clamping them between
the two variometer segments and are at-
tached to the microphone proper by means
of the screws contained therein. The rub-
ber bands are tightened just enough to allow
the microphone to vibrate freely. They
furnish an excellent means of support and
completely eliminate noises produced by jars
and other vibrations.

After the microphone has been assembled,
its interior is carefully fitted with fine mesh
copper gauze. Then the bakelite shell and
cnamel base are both rubbed with a light
oil to give a high glossy finish to the in-
strument. Equipped with a phone cord,
it is impossible, except for its unique and
pleasing design, to tell it apart from a
standard and expensive microphone.

To demonstrate its practical utility, the
microphone was connected in series with
the primary of the input transformer of a
two-step transformer coupled audio fre-
quency amplifier. The same storage battery
which supplied the filament current for the
amplifier tubes was used to supply the micro-

By M. Joffe
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Showing how the microphone, two stage amplifier and loud speaker are hooked up.

With such

an arrangement the voice is amplified many fold and it is possible to addresy large andiences.

phone current. A loud speaker was con-
nected to the output and with 250 volts po-
tential on the plates of the tubes, sufficient
volume was obtained so that the voice could
be heard for some distance.

Here are a few suggestions as to what
can be done with such an outfit-

1. If the microphone is placed at one's
bedside, and if the loud speaker is nestled
in a corner of the maid's room, all one needs
to say is, “Nora, I'll have breakfast in bed
this morning.”

2. At parties, it is possible to use the de-
vice and have loads of fun with it. Thus,
with the loud speaker and microphone hid-
den, questions asked of an idol or other
symbolic figure can be answered with rapid-
ity and accuracy.

3. When, in colloquial terms, one is told
to “hire a hall” he can bring his loud
speaker system with him and address the
audience without feeling as though those in
the rear cannot hear him.

4. In offices, where large assemblages are
to be spoken to, all requirements are filled
very nicely by this loud speaker system.

And so it is possible to enumerate many
other useful channels in which this instru-
ment may be used.

i
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The parts used in the construction of the microphone can be
seen in the center, the mirropbone in the process of “evolution” at
the left and the completed “mike” at the right.

In the wiring diagram it will be noticed
that a single switch controls the battery cur-
rent and the operator must remember to
shut off the current when the instrument is
not in use.

Although not shown in the wiring dia-
gram, a volume control in the shape of a
200 ohm potentiometer connected across the
microphone terminals can be used to ad-
vantage. This will allow of a surprisingly
fine control and it will become possible to
use the outfit to better the effects of singu-
lar parlor tricks which can readily be per-
formed. Phonograph music can be made
to roll up to great volume after having
started from what appears to be far-distant
and very faint music. Fanciful ghost stories
can be told with awesome impression, as on
a Hallowe'en evening when “spooks” are
supposed to be running around freely.

The ever enthusiastic amateur can add a
red and green pilot light, together with a
switch control and a number of other re-
finements which will occur to him as he
uses it and by placing the receiver of the
house telephone in front of the microphone,
he can allow all the members of the family
to listen-in on his conversation with his
best girl!
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How To Make Thermit Expenmen’ts

AMONXNG the most important develop-
ments in metallurgy of the last few
decades has been the treatment of
metals, principally of iron, in the

line of what is called autogeneous soldering.
Elihu Thompson did fine work in his elec-
tric welding process, and since those days
the use of the blow-pipe flame, oxy-acety-
lene and the like, have led to remarkable
results in the joining of pieces of metal.

The Goldschmidt Thermit process is very
interesting for our readers because it is a
veritable triumph of metallurgy, and while
applicable to the heaviest type of work, pro-
ducing heat of extremely high degrce and
concentrated absolutely at the place where
it is required, it can be operated within the
laboratory on a very small scale as a mat-
ter of interest and even to secure practical
results.

The process is simplicity itself; finely
divided metallic aluminum is mixed intimate-
ly with the powdered oxide of the metal to
be produced. We will assume it to be iron;
in such case magnetic oxide of iron, Fe,O,
gives excellent results. These are mixed in
their proper proportions, calculated from the
atomic and molecular weights; thus eight
atoms of aluminum will be required to re-
act with three molecules of the above iron
oxide, the aluminum combining with the
oxygen forming aluminum sesqui-oxide and
liberating nine atoms of metallic iron. The
exact weights required to produce a given
quantity of metallic iron are a matter of
simple chemical calculation. The ratio of
the weight of the oxide of iron to that of
the aluminum used in the process should be
roughly 3 to 1.

The bars

Preparing to unite two metal bars.
are embedded in sand with a collar of wax sur-

rounding their juncture. The wax is melted
out with a blow-pipe and the aperture at the
bottom is closed after this is done; the hot
metal is poured Into the mould, and unites
with the bar, leaving a collar of metal around
it

The thermit de-
flagration, A piece
of magnesivm rib-
bon 1s used to start
a little deftagrat-
ing mixture bed-
ded in the thermit
mixture and this
causes the thermit
mixture in the eru-
cible to violently .
deftagrate; the
aluminum reduces
the metaloxides
mixed with it gen-
erating enormous
heat. To withdraw
metal from the
bottom the iron
plug is driven up
and the metal
streams out and
the plug is melted
nnd disappears. A
little bit of magne-
sium ribbon may
be stuck into the
deflagrating mix -
ture and lighted,

Other metals, however, have to be dealt

fwith, and in each case an analysis of the

raw material, as the oxide may be called,
has to be made. The process is simplicity
itself ; metallic aluminum with its great
affinity for oxygen, if mixed with an oxide
of most other metals, forms a deflagrating
mixture, and if the deflagration is started in
any one part of the mixture, it spreads
rapidly through it, ecnormous heat is pro-
duced, the melted aluminum oxide rises to
the surface as a slag and the pure reduced
metal, iron or other metal lies below it.
The operation is done in crucibles, so-called
magnesite crucibles, and ordinarily intract-
able metals melt and become as liquid as
water,

If we consider that this process puts it
in our power to produce a mass of iron
ordinarily almost impossible to melt, and to
get this 1ron as liquid as water so that it can
be cast, and the degree of heat is such as to
enable it to act on other metals merely as a
heating agent, it will be seen what a power-
ful instrument is here,

Our illustration on the cover gives an
idea of how it may be used in the laboratory

for experimental work. By means of it vari-
ous metals, cobalt, nickel, copper, manganese,
iron and others, can be brought into a pure
metallic state ready for casting into ingots
or in moulds.

The first thing to be done is to perform

the calculations. Suppose that pure Fe,0,
is to be reduced to metal. The equation is
of the simplest order in this case

Al, 4 Fe,0, = A1,0, 4+ Fe,

We have used subscript numbers through-
out. It will be seen that each atom of alumi-
num, whose atomic weight is 27, liberates or
reduces to the metallic state 1 atom of iron
whose atomic weight is 56, so that the ratio
of the metals will be 27 to 56. But as the
molecular weights of Al, and Fe,0, are as
54:160, this ratio gives the working figure.

The iron oxide must be in powder and inti-
mately mixed with the aluminum. The mix
s placed in a magnesite crucible with a hole
drilled through the bottom like a flower-
pot, and a little plug inserted therein. This
may be a little bar of iron or even a bit
of a large nail, and when 1in place is coated
and covered with some magnesite composi-
tion. The crucible is now filled perhaps two-
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Welding pipes to-
gether by the ther-
mit process. Top
pouring causes
slag to issue and
fall upon the pipe;
then when thie me-
tal strikes the
junecture, the slag
prevents it from
welding thereto
and by the screw
clamps the ends of
- the pipe are
pressed together
and unite.

o -

thirds full with the mixture and a little
cavity is made in the top of the dust-like
contents, and in this a mixture of barium
binoxide or potassium chlorate with pow-
dered magnesium is placed. Other sub-
stances may be used for this purpose.

Next a piece of magnesium wire is ignited
and the burning end is touched to the mix-
ture in the little cavity. The cffect of this
is that an intense detlagration takes place
in the mixturc in the cavity; this spreads
with great rapidity to the contents of the
crucible. The reduction described takes place
in a few seconds, and if the plug in the
bottom of the crucible is knocked upwards,
the melted metal will stream out and can
be used in various ways. As we show it,
it is supposed to be making a small casting
for a motor pole-piece.

One very interesting and curious feature
is that if a small quantity is operated on,
the magnesite is such a poor conductor of
heat that a crucible containing liquid iron
can be held in the hand.

If two bars of iron are to be united end
to end, they are placed in a sand mould
with their ends perhaps half an inch apart
and abutting against a cheese-shaped cylin-
droid of wax. The whole is bedded in sand.
When all is ready, the wax is melted out
by an acetylene blow-pipe flame; a little
gate is provided at the bottom of the mould
for this purpose. The wax of course melts
readily and pours out. The hole or gate
is plugged up with moulding sand. Next
the melted metal, which should be as much
as possible of the exact composition of the
bars if a uniform result is required, is run
into the mould through a gate at its top
from the bottom of the crucible in which
the thermit reaction is taking place. This
fills the little cavity left by the melted wax
and the enormous heat causes the ends of
the bars and the metal just introduced to
become one. ThHe bar can be bent and twisted
at this point without giving way; it is as
good as any other part of the picce. The
little annular projection which surrounds the
bar can be chipped, turned or milled off if
desired. In many cases it is required to
leave pieces attached to the object being
treated, in which case the mould is shaped
so as to cast them to exactly the proper
shape and size. The most varied results can
be produced in this way, and all these things
too can be carried out by the experimenter in
the laboratory.

The slag of the thermit procrss is melted
alumina, the subsxtance of the ruby. The pro-
cess suggests the possibility of making synthe-
tic rubies, and above is reproduced a magnified
photograph of some of the erystals,

v

Top pouring
again is used in
the open upon n
metal bar. It wil)
be seen that the
uses of the pro-
cess are endless;
here they are used
to cut metal as if
it were wax.

821

So far we have spoken of bottom castings,
but an unperforated crucible can be used and
the metal can be poured from the top, in
which case it will be accompanied by the
slag. Top pouring can be used where the
melted metal is used only as the producer
of heat. Suppose two iron pipes are to be
joined. The ends are cut off so that they
will fit closcly, one against the other. The
pipe is held between two blocks of cast-iron
\\{nh recesses turned out so as to hold the
pipe and form a hollow, cylindrical space
around it. There is an opening for pouring
the metal in and one for it to escape by.
Pouring from the top the melted slag first
enters the mould and coats the pipe with
alumina. Next comes the metal, but this
cannot come in contact with the pipe on ac-
count of the coating of slag, so all it can
do is to heat it to an intense heat. At the
proper time by means of screw clamps, the
ends of the pipe which are butting together
in the cast-iron mould are pressed together
and they are so softened by the heat that a
perfect joint .is produced, which sometimes
is so exact as to be almost invisible.

The temperatures attained in the thermit
process are so high that they are above the
measuring range of any pyrometer, and
therefore cannot be measured directly. Pro-
fessor Richards, of Lehigh University, has
calculated that in the reduction of magnetic
iron oxide (Fe,O,) by aluminum the tem-
perautre reached is at least 5,000° F.

The temperature varies, of course, with
the particular oxide that is being reduced
and also with the fineness of the mixture of
oxide and aluminum, as this last controls
the speed of the reduction. The finer the
mixture, the quicker the reaction and the
higher the temperature. With some oxides
the reaction is extremely rapid. For ex-
ample, with cobalt oxide (CoO) the action
is so violent that about 8% pounds of cobalt
is all that can be made in one reduction.
One large manufacturer of cobalt, who filled
an order of 100,000 pounds of the metal,

(Continued on page 841)
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Sulphur Dioxide and lis Properties

ULPHUR dioxide is a gas with a char-

acteristic odor reminding one of burn-

ing sulphur. It is a poisonous gas; a
very small amount in the air affects the
cyes, while a large quantity, such as is given
off in copper smelters, will kill the sur-
rounding vegetation. It is absorbed by the
blood, forming sulphuric acid, which finally
poisons the body. It s found in small quan-
tities in the fumes of volcances. Joseph

Collecting sulphurous oxide by upward dis-
placement of air. The gas is a little more than
twice as heavy as air and therefore can be thus
collected, The funnel tube need not dip into
the liguld because of the stop-cock.

Priestly produced the gas in 1770 by the
action of hot concentrated sulphuric acid on
mercury,
"It can be prepared by placing some cop-
' per gauze in a small flask and adding a small
quantity of concentrated sulphuric acid.
Heat the flask carefully with a small flame
and when the reaction begins to take place,
cautiously smell the gaseous product. Sil-
ver, mercury, copper, or charcoal can be
used to produce it; the last named substance
is the one used on an industrial scale.
Another method of preparing the gas con-

sists in heating a mixture of manganese di-
oxide and sulphur. The mixture can be
most readily heated by placing it in a dry
test tube and applying heat. The action is
as follows:

MnO, + S;-»MnS + SO,
Manganese dioxide <4 sulphur - manganese
sulphide + sulphur dioxide

Although the gas can be prepared by the
foregoing methods, the following reaction
takes place more readily and safely. It con-
sists in decomposing sodium bisulphite with
dilute sulphuric acid. Arrange the apparatus
as the illustration shows and place in the
flask some sodium bisulphite covered with a
small quantity of water. Add sulphuric acid
through the thistle tube and collect the
evolved gas by the upward displacement of
air, this being necessary since the gas is
very soluble in water. The gas is twice as

SAFEYY TUuBE

heavy as air and is a non-supporter of ordi-
nary combustion. Metallic potassium and
magnesium will, however, burn in it. Ignite
a piece of magnesium ribbon and lower it
into a bottle of the gas.

Sulphur dioxide unites with many perox-

By Eugene W. Blank

ides to form sulphates. Place a small quan-
tity of lead peroxide in an ignition tube aud
heat while sulphur dioxide gas is passing
over it. The lead peroxide will glow bright-
Iy, forming lead sulphate.

Place a small amount of dry sodium per-
oxide in an old salt shaker or container with
a perforated top and shake it into a bottle
of the gas. The tiny particles will glow
owing to the rapid evolution of heat.

Collect a bottle of sulphur dioxide gas
and place a glass plate on the mouth of
the bottle. Now prepare a bottle full of
hydrogen sulphide gas by the reaction be-
tween iron sulphide and sulphuric acid.
When a bottle of hydrogen sulphide gas has
been collected by the upward displacement
of air, place it mouth downward on the
bottle of sulphur dioxide gas and slip the
glass plate from between the two bottles.
Sulphur is deposited when the two gases
mix. This is believed to account for the
deposits of sulphur found in volcanic re-
gions. If the gases are thoroughly dried.
the reaction does not take place.

2H,S 4+ SO;e—»2H,0 + 3S

Hydrogen sulphide 4 sulphur dioxide

=-—» water + sulphur

When an electric spark is passed through
a cylinder of the gas, it dissociates or breaks
down and sulphur is deposited on surround-
ing objects. If a strong ray of light is
passed through a cylinder of the gas, it
appears transparent, but in a short time the
gas dissociates and misty strata form in the
tube, This disappears if the gas be left in
the dark for a short time. The dissociation
can be explained as follows:

380,250, 4+ S
Sulphur dioxide e sulphur trioxide
+ sulphur

Tyndall was the first to observe this
change and it is accordingly sometimes called
Tyndall’s effect.

The gas is a powerful reducing agent. It
reduces red potassium permanganate to a
light colored manganous salt, chromates to
chromium salts and ferric to ferrous salts.

Allow some sulphur dioxide gas from the
generator to bubble through a solution of
potassium permanganate. In a short time
the dark red solution will become colorless.

Prepare a solution of potassium bichro-
mate and to it add a small quantity of alco-
hol. Warm the mixture and pass in some
sulphur dioxide gas. In a short time the
orange color of the solution disappears and
a green chromijum salt is formed.

An aqueous solution of sulphur dioxide
gas is strongly acid and behaves as an acid.
The solution is thus commonly known as
sulphurous acid and the gas itself as sul-
phurous anhydride. Sulphurous acid is a

The old-fashioned
way of making wul-
phuric acid, carried
out in the labera-
tory. The flask pro-
vided with its safety
tube, represents the
lead chamber. The
gases are evolved by
the two flasks on the
right and steam is
supplied from the
flask on the left.

powerful bleaching agent and is widely used
to bleach sponges, flannels and various arti-
cles of food. The bleaching action is due
to the reducing power of the acid and the
colored compounds are not permanently re-
moved, but only reduced, and on exposure

to the air the color gradually returns. In
a bottle of sulphur dioxide gas place some
moistened colored fabrics and a red rose.
The articles in question gradually lose their
color.

An interesting experiment can be per-
formed if the experimenter can procure a
small amount of rosaniline hydrochloride
( fuschine hydrochloride). Dissolve about .2
gram of the dye in 15 cc. of water and pass
in a stream of sulphur dioxide gas until the
liquid is saturated. The red solution will
become colorless; dilute to about 200 cc.
with water and keep in a dark bottle. Ii a
small amount of the solution is allowed to
remain in contact with the air, the color will
return. This solution is used as a test for
aldehydes. Add a small quantity of formal-
dehyde to some of the solution; the original
color is restored.

Sulphur dioxide gas is easily liquefied; at
—10° C. (14° F.) the gas liquefies at atmos-
pheric pressure Thus it is readily liquefied
by thoroughly drying the gas and passing it
through a tube immersed in a freezing mix-
ture of calcium chloride and snow. Arrange
the apparatus as shown and prepare the gas
by the reaction between sodium bisulphite and
sulphuric acid. Pass the gas through the
drying bottle, which contains sulphuric acid,
and then into the U-tube immersed in the
freezing mixture. A good freezing mixture
to use consists of 2 parts of crystallized
calcium chloride with half its weight of
snow or ice. This mixture lowers the tem-

Condensing sulphurous oxide gas to a liquid
by refrigeration. The U-tube Is surrounded by
& mixture of calcium chloride and snow.

perature of surrounding objects to a tem-
perature between 0° C. (32° F.) to —43° C.
(—45.4° F.). As the gas passes into the
U tube. it condenses to a clear, transparent,
limpid liquid which boils at —8° C. (17.6°
F.) and solidifies at —70° C. (—94° F.).
Liquid sulphur dioxide is much used com-
mercially and comes on the market in thick
glass or iron tanks. The containers are
never quite filled to the top. The liquid
sulphur dioxide readily dissolves phosphorus,
iodine and sulphur.

Sulphuric acid is made by oxidizing sul-
phur dioxide to sulphur trioxide and dis-
solving the latter substance in water or in
dilute sulphuric acid. The oxidation of the
sulphur dioxide is accomplished by passing
the dried gas mixed with oxygen or with air
—to-supply the same—over platinized asbes-
tos (contact process) or by mixing the sul-
phurous oxide and air with nitrogen oxides
in large lead chambers (chamber process).

To duplicate the chamber process on a
small scale the apparatus consists of a large
flask fitted with a rubber stopper through
which several tubes pass. One leads to flask
—D— (see drawing) which contains copper
and sulphuric acid for preparing the sulphur
dioxide gas. On a large scale the gas is ob-
tained by roasting iron pyrites or by burn-
ing sulphur. A second tube connects with
flask—B— containing copper and dilute nitric
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acid to produce nitric oxide. A third tube
leads to a flask half filled with water.

To start the experiment flask—B—is gently
heated and the nitric oxide passes into the
large flask, where the greater part of it
combines with the oxygen of the air form-
ing red nitrogen peroxide. This large flask
represents the lead chambers which are used
in an acid plant. Flask—D—is now heated
and the sulphur dioxide which is evolved
passes into the large flask decolorizing the
red fumes, nitrosyl sulphuric acid being
formed. Finally steam is passed into the
flask and the nitrosyl sulphuric acid being
decomposed gives rise to the sulphuric acid
which collects at the bottom oi the flask.

To prepare the acid by the contact process
arrange the apparatus as shown in the illus-
tration. The wash bottle contains concen-
trated sulphuric acid and the drying tower
contains pumice stone saturated with sul-
phuric acid.  Sulphur dioxide and oxygen
gas are passed into the drying bottle, and
from thence the dry mixture of gases passes
into the combustion tube where under the
influence of some plantinized asbestos heated
to approximately 400° C. (752° I¥.) combina-
tion takes place between the gases. The sul-
phur trioxide passes on and is either absorbed
in dilute sulphuric acid or water. Instead of

Time Savers In Qualitative

Analysis

By W. A. Sperry

HE amateur who does much qualitative

analysis finds that as a general thing a
great deal of time is wasted in filtering and
in other necessary manipulations.

The possession of a standard filter pump
or water injector is very scldom enjoyed by
the experimenter, but as a time saver it “‘can’t
be beat.” The construction of such a pump,
which will render continuous service, and is
capable of lowering the pressurc in the fil-
trate vessel to 100-200 mm. of mercury and
possibly even less, requires very little in the
way of materials and even less in the way
of skill. The pump proper consists simply
of three pieces of glass tubing and a one-
hole rubber stopper. This is drilled laterally
so as to reach the central hole from the side,
and the tubing is forced in and made tight

(C) WATER INLET

DETAIL

WOLFE BOTTLE»|"
FILTRATE

—WATER OUTLET

A very simple filter pump which can be con-
structed by anyone from giass tubes and corks
with rubber connections.

with sealing wax. This acts as a “tee.” If
desired, the exhaust tube (a) may be sealed
directly to the drop tube (b) allowing enough
of the drop tube to project above to form
the injector tube (c), thus making an integral
glass assembly.

It is best to make the drop tube as long
as is practicable. The pump is clamped to

PLATINIZED ASBESTOS

e — e —— -
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PUMICE STONE

S00uM
PEROXIDE
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The contact process of making sulphuric acid experimentally carried out in the laboratory.

The perfectly dry mixture of gases in catalyzed by platinised asbestos,

the expensive platinized asbestos ferric oxide,
copper oxide pumice stone, etc., have been
used, but they are not as satisfactory as the
platinum,

The oxygen for the above experiment is
most rcadily made by the action between
sodium peroxide and water. Place the per-
oxide in a flusk and allow the water to drop
on the compound from a separatory funnel
or dropping funnel. For our experiment an
approximate temperature is only needed, but
on an industrial scale the temperaturc must

be very carefully regulated since the tri-
oxide dissociates under an excess tempera-
ture. If the experimenter does not have
platinized asbestos, it can be readily pre-
pared. Select some clean asbestos and sepa-
ratc the fibres to a certain extent, allow
to soak in a solution of platinum chloride,
place in a crucible and ignite. When cool,
the platinized asbestos is ready for use.

The sulphurous oxide is supposed to be
produced by the action of sulphuric acid on
sodium bisulphite.

Making Magnesium in a

Tobacco Pipe

By Eugene D. Lieber

a support and the injector tube is connected
to a water tap. while the exhaust tube is
continued to one neck of a Walfe bottle.
The other neck of the bottle receives the
funnel stem. in which the filtering is done.

A generator for hvdrogen sulphide and
other gases is quite essential for work in
qualitative analysis, but one contrived from
a test tube usually lacks sufficient capacity
and necessitates the frequent renewal of raw

If the

A sulphuretted hydrogen generator,
connections are followed out it will be seen to
provide for the accumulation of excess of gas
in the lowest of the three flasks.

material. The generator described here, how-
ever, being a reproduction of the Draper modi-
fication of the familiar Kipp principle has
all the advantages of the latter, yet can be
casily assembled in a short time from stand-
fication of the familiar Kipp principle can
be casily assembled from standard labora-
tory equipment. The illustrations are self-
explanatory, and it should suffice to say that
by shutting off the cock (p), the increasing
gas pressure in (m) forces the acid away
from the ferrous sulphide, FeS, thus stop-
ping the action.

AGNESIUM is practically prepared by
1 the electrolysis of carnallite, a double
chloride of magnesium and potassium and
having the formula MgKCl,.6H:0O. If car-
nallite cannot be procured. a mixture of mag-
nesium chloride and potassium chloride may
be used.

A solution of 20 parts of crystalline mag-
nesium chloride, 8 parts of potassium
chloride and 3 parts of ammonium chloride
is evaporated to dryness on a platinum dish
over a water bath, and the residue fused over
a blast burner. Pour the molten liquid into
the bowl of the clay pipe heated over a Bun-
scn burner as shown in the illustration. The
knitting needle is put down the stem of the
pipe and the carbon rod sunk into the bowl.

The needle is connected to the terminal of a
direct source of LT, so as to become the
cathode while the carbon is made the anode.
The molten mass is now covered with a
layer of charcoal dust and the current turned
on (about 10 volts and 8 amperes should be
used)  The current is allowed to run for
a half an hour while keeping the mass molten
by mcans of the Bunsen burner. The whole
is then set aside to cool. \When the mass is
broken up in a mortar. the small globules of
magnesium metal scattered here and there
throughout the melt can be picked out and
washed clean by means of alcohol. The
object of the charcoal powder is to protect
the metal from oxidation,

+ ANODS

HNITTiNG NEEOLE

BUNSEN OR BLAST
BURNER

Making magnesium in a tobacco pipe. Elec-
trolysis Is applied and globules of magnesium
metal will be found after the fused mass has
been treated for half an hour.
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* More Kinks for Chemical Experimenters

By Raymond B. Wailes
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ASBESTOS
MAT

Fig. 1.
the simplest material for its construction,

A simple extemporized pressure gauge using a graduated thistle tube to give the scale,

Fig. 4. Apparatus for rapid filtration with a suction pump.

ANY devices have been described in
past issues of THE EXPERIMENTER
for producing varying degrees of air

pressure in the laboratory. A simple gauge
to determine the exact pressure is shown
in Fig. 1. This water gauge consists of a
bottle fitted with a cork carrying a thistle
funnel and an L tube to which the gas under
pressure is connected. The thistle funnel is
marked in inches and quarter-inches with a
colored wax pencil, or by slightly filing a
mark at the exact inch and quarter-inch
marks with a dull filee. The bottle is
charged with about 1 inch of water. Pres-
sure from outside source applied to the L-
tube forces the water up the thistle funnel
and the pressure in inches and fractions of

TIN BUCKET
CONTAINING

COTTON SEED OIL

AND BEESWAX

BUNSEN
BURNER

"FIG. 5

Fig. 5. A mixture of cotton seed and oil and
beeswnx is used for heating chemical vessels.
The mixture is solid when cold so there is no
danger of spilling.

inches of water are read at the water menis-
cus. For higher pressures use mercury in-
stead of water.

Many experiments require perfectly dry
gases for their carrying out. To dry a
gas it is generally passed through strong
sulphuric acid or calcium chloride (dry
solid). Of course, ammonia gas could not
be dried by passing it through strong sul-
phuric acid, for it would react and com-
bine with it. An efficient drying apparatus
can be made from a test tube, a bottle and
two lengths of glass tubing bent at right
angles at one end. Insert one glass tube
through the cork of the bottle and then into
a test tube. Fill the test tube with granu-

lar calcium chloride and insert the whole
into the bottle. Fill the bottle with calcium
chloride and insert the second glass tube
through the cork and into the calcium chlor-
ide in the bottle outside the test tube. Pass
the gas to be dried through the inlet tube
and it will issue from the other in the dry
state. The gas, passed through tube (B)
will pass up through the calcium chloride
in the test tube, which dries it par-
tially, and then passes down through the
calcium chloride in the bottle and issues
from tube (A), making a double passage.
Dry lime (unslaked) can be substituted {or
the calcium chloride if desired in the dry-
ing of some gases. Gas may be led in
through (A) if desired.

The experimenter does not have to keep
hlowing from his lungs into the wash bottle
in his “lab.” By means of a simple valve
attachment, one gust of breath is forced into
the wash bottle flask, which, due to the
valve, cannot escape.

The wash bottle proper consists of a
Florence flask fitted with two tubes, as Fig.
3 shows, one of them ending near the bot-
tom of the flask. The flask is filled with
water. Blowing into the shorter tube forces
water out of the longer tube. If the short
tube is fitted with a piece of rubber tubing
1% inches long. which has a longitudinal
razor slit in its side and whose end is
plugged tightly with a cork or closed
length of glass tubing, the air {rom
the lungs will issue through the razor slit,
but will not be able to escape backward, thus
causing a steady stream of water to issue
from the long tube. A short length of open
tubing can also be thrust through the cork
if desired, the finger being placed over its
upper end when starting and lifted from it
to stop the stream.

Filtering with the aid of suction speeds
up laboratory work. A perforated disc of
lead laid horizontally in a funnel will sup-
port a watery paste made with finely divided
ashestos, which is poured over it. The water
will drain through the disc and leave a mat
of asbestos. Applying suction at the short
tube of the flask removes some of the air
from the bottle and sucks the asbestos
tightly against the perforated lead disc.
The apparatus is then ready for filtering
solutions by pouring them into the funnel
and then starting the suction.

Flasks can be safely heated in an oil bath

Fig. 2. Effectual drying apparatus using

¥ig, 3. Valve for & wash-bottie so that the outflow will last for some time without mouth blowing.

instead of in a water bath, or on a sand
bath, if high temperatures are to be applied
to them. The flask is partly immersed in a
vessel of oil and the pail is heated by the
Bunsen burner. Oil is liable to spill out
when not in use, so, by using cottonseed oil
containing beeswax in the proportions of
2 or 3 of wax to 8 or 10 of oil. a bath
can be had which is solid and non-spillable
when cold. It can be used up to tempera-
tures of about 300 degrees, when it reaches
the flashing point.

The laboratory bench usually has a shel
ahove it. DBy clamping a burette clamp to
this shelf and then putting an iron rode in
the clamp jaws and, i turn, placing another
burette clamp upon the rod. a support can
be had which will carry the average appa-
ratus for heating, titrating, filtering, solder-
ing, etc.

Many of us digest our solutions by heat-
ing them in a beaker covered with a clock
glass, the glass preventing loss by spatter-
ing. Frequently it is not advisable to use
a beaker for the reaction, which might be

violent. In this case a flask is generally re-
(Continwed on next page)
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Fig. 6. A quickly constructed burette holder,
A substitute for the regular permanent stand.
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Simple Wire Apparatus

By Ronald T. Symms

THE few examples of laboratory appa-
ratus illustrated will not only prove use-
ful in themselves, but will suggest to the
mind of the experimenter many similar arti-
cles for kindred purposes.

Most of the appliances may be made of
tinned wire, since it possesses sufficient stiff-
ness to spring well and to hold its shape, and
at the same time may be bent into any de-
sired form. Besides, the tin coating makes
the wire unoxidable and gives a good ap-
pearance. The only tools necessary are a
small vise, a pair of pliers and several
cylindrical piece sof wood, broom handles or
dowel sticks.

Fig. 1, a tripod stand, casily formed by
twisting three wires together, is used for
supporting various articles to be heated.

Fig. 2 shows a pair of hinged tongs use-
ful for handling heated articles, and when
provided with two notched corks, as shown
at C, are adapted for holding test tubes and
flasks. These tongs are made by winding
the wires of one half round the wire of the

FIG.3

The familiar wire trlangle of the chemist is
shown in Fig. 1; it has its legs bent down so
as to form a small tripod.

= F6.4

In Fig. 2 is shown » convenient tongs. made
ef wire, whose pivoted joint may be constructed
as shown at (B). By introduclng corks into
the rings at the end of the jaws, (C) a test tube
hoilder is produced, Fig. 3 is a spring pinch-
cock. For its constructlion care must be taken
to have spring tempered wire. Brass wire is
exceilent, FIg. 4 shows a very nice constructlon
of a test tube rack made of wire. In Fig. 5 is
shown another construction of pinch-cock and
below are two stands, one a regular retort
stand and the other a stand for holding the
beak of the retort. It will be observed that
both are adjustable for helght.

825

other half to form the joint, as shown in
detail at B, and bending each part at right
angles. The form of the ring end may be
changed to adapt the tongs to other uses.

Fig. 3 shows a spring clamp which may
be used for holding small articles to be sol-
dered or as a pinchcock.

Fig. 4 represents an easily constructed
stand for test tubes. It may be used to
accommodate any number of tubes and the
legs may be screwed to a wooden base to
make the stand more stable.

Fig. 5 is an excellent form of pinchcock
oncned by pressing the two thumb pieces.

Fig. 6 shows a stand of adjustable height
for supporting the beak of a retort or to
hold conducting tubes in position.

Figs. 5 and 7 show stands of adjustable
height for supporting the beak of the re-
tort or to hold conducting tubes and a very
simple retort stand with several sizes of
rings.

=

FIG. 6 and 7

More Kinks for Chemical Experimenters

h N
CALCIUM CHLORIDE
<— DRYING T1BE

-

SOLUTION TO BE
CONCENTRATED

The calclum chloride drying tube is used to
prevent spray from escaping from a flask when
a solution is being boiled therein,

(Continued from preceding  paye)

sorted to. An ordinary calcium chloride tube
inserted in the flask will prevent any ma-
terial from being thrown out.

Elimination of obnoxious gases from the
experimenter’s laboratory is a problem.
Many of the gases, such as sulphur dioxide,
hydrogea sulphide, chlorine, hydrochloric
acid gas, bromine, etc., are soluble in water.
By passing these gases through water the
disagreeable odors can be avoided. An ex-
tremely simple method of removing the
gases, is shown in one of the illustrations.
A funnel, inverted, is used as the hood and
the reaction vessel generating the gas to be
eliminated is held under the funnel. The
funnel is connected with a wash bottle by
means of a rubber tube. Suction is applied
to the wash bottle and sucks the gas through
the water, in which it dissolves. Of course,
more than one bottle of water can be used,
and several may be connected in series.
Reacting substances can be placed in the
water too. For instance. if hydrochloric
acid gas is being generated, it will dis-
solve in the water until the water becomes
saturated and then the water will actually
give off the gas. By adding lumps of lime

or sodium hydroxide to the water, acid
vapors can be neutralized.

BURETTE

A substitute for an evaporating chamber; for
work on a small scale an arrangement of this
sort is excellent.
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Signal System for the Home

HIS system started in a very peculiar

I manner and was devised to mect a

unique condition at first, but its useful-
ness caused it to be gradually extended till
it is in regular everyday use and has proven
a necessity.

The writer’s hetter three-quarters was in
the habit of putting the baby 1o sleep in
the little coach on the porch. Then if she
had occasion to do the washing in the base-
ment, it was difficult to tell whether the baby
was awake and crying when the washer was
running.  After imagining she heard a cry,
and running up to see and finding it a false
alarm a dozen or so times, she put it up to
me as the acting genius in the concern to
devise ways and means to eliminate the run-
ning.

Naturally a telephone with the transmit-
ter on the coach and the receiver in the
basement occurred to the writer and a pair
of wires were run from the porch to the
laundry. Bayonet sockets were used at both
ends of the pair of wires so that the trans-
mitter could be plugged in at one end and
a battery and simple telephone receiver plug-
ged in at the other end. The scheme worked
to perfection, two dry cells mounted in a
plain box furnished the current and a sim-
ple single pole switch served to close the
circuit when the house chief wished to listen
in.

And next she wanted the system extended
to the bedroom, so that when the lad was
put to bed at night she could listen in on
him from the porch or the kitchen. This

simply meant an extension to the pair of
wires with additinal outlets and again its
usefulness was proven.

Then the possibilities of the system were

LUG AND TERMINAL POSTS

2
2N

S
i

Types of bayonet
sockets which may bhe
used in connection
with home signal N¥ 8-
tem de<cribed in this
article, The one shown
at the left is of the
double countact flush
bayonet type,

By Thomas W. Benson
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A portable signal box which may be attached in any room of the house to the rignal system.
With the switch thrown to point 3 the instrument connects to a microphone located at some other

part of the system. while contact point 1 throws a signal bell into circuit.

ated by s push-button in another room.

brought out clearly and it was overhauled
and a few more devices were built to make
the present signal system. It can be dupli-
cated by anyone for a few dollars and will
be money well spent.

The basis of the system is a pair of wires
running to every room in the house with
outlets located at convenient points. The
outlets may be bayonet sockets as cmployed
by the writer. These come in scveral styles,
both flush and surface mounting, and a neat
job is readily made. Where a less expen-
sive job is desired, terminal blocks can be
made up from small strips of fibre with
two binding posts as shown in Fig. 1, which
also shows the two types of bayonet sockets
that will meet most conditions. \With the
sockets the regular plugs are used, while
lugs serve to make connections when bind-
ing posts form the terminals. Ordinary an-
nunciator wire. No. 18 D.C.C,, serves admir-
ably for this system and is reasonable in
price. All the outlets are connected in
parallel and the splices should be soldered
and taped to prevent poor contacts.

The signal box is the next thing to be
considered and can be made up to suit in-
dividual ideas: the box used by the writer
is shown in FFig. 2. It consists of a plain
wooden box, the back of which is remov-
able and held in place with four screws.
Two battens one-half inch square are placed
behind the frout panel to hold the dry cells
away from the panel, and a cleat acrass the
back is located at such a height that the cells
are held firmly to the base. On the front
of the box is mounted an electric belt or
buzzer. a three-point switch and binding
posts for a watchcase receiver, and hook to
support it. The instruments are wired as

This bell may be oper-

shown in Fig. 3 which gives all the dctails
of the assembly of the box To connect the
signal box to the system a six-foot Tength
of flexible cord is fitted with lugs or a
bayonet plug according to the tvpe of ter-
minal used. This is the principal accessory
1equired.

In addition there is required a telephone
transmitter fitted with a clip made from
spring brass and riveted or bolted to the
back of the transmitter shell. The type of
clip used by the writer is shown in Fig. 3
and was made from an 8-inch length of Vi-
inch wide brass strip v5 of an inch thick,
bent to the shape shown, The 8-ioot length
of flexible cord is connected to the termi-
nals of the transmitter and of the proper
attachment mounted on the other end of the
cord. The remaining part of the system is
an 8-ioot length of flexible cord fitted at
one end with a pear push button with a plug
or lugs on®he other end.

Now as to how these instruments are used.
In the case of the youngster asleep on the
porch or in his room the transmitter is clip-
ped to the coach or to the side of the crib
as the case may be; the other end of the
cord is plugged into the nearest receptacle.
At any other place in the liouse where ob-
servations are to be made. the signal box is
plugged in with the switch in the off posi-
tion.  To supervise the baby it is only neces-
sary to throw the switch to “point 17 and
listen. Care should be taken to return the
switch to the off position or the batteries
will be run down. This use of the apparatus
has saved thousands of steps and helped keep
peace in the home.

(Continued on mext page)
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'Improvements In Power Dacuum Tubes
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The illustration shows a modified form of a
two-electrode power vacuum tube, a modiflea-
tion of one originally designed by Dr. R. G.
Harris and dexcribed in a previous issue of
THE EXPERIMENTER. One of the improve-
ments suggested in this article is the uxe of a
standard incandescent lamnp base by means of
which the power tube may be convenlently con-
nected to a lamp socket.

N the December, 1924, issue of the Ex-

PERIMENTER, a description of a home-
made power tube was given by Dr. Russell
G. Harris.  As will be noted by referring
to the article, the tubes were mainly of the
two electrode type, being for battery charg-
ing rectifiers and similar appliances. The
tubes as shown were rather laboratory in-
struments than practical “tungar” tubes.

As a result, upon constructing one for
practical purposes the writer developed the
type shown in IFig. 1. In this tube the cor-
struction is simplificd, and, by means of the
standard plug at the bottom, it can be in-
serted in an ordinary socket which serves
as a support besides providing convenient
filament connections. Instead of the glass
“windows” at cach end of the tube as in the
laboratory model, the top is soldered tight
to a round brass disk. Only one sealing wax
joint is needed, and that at the bottom, so
only one water cooler or “jacket” is required.

In constructing the tube a piece of brass

By Harry R. Lubcke

tubing 1% inches outside diameter, 5 inches
long, was used. A solid brass disk was
soldered to the top; another with a l-inch
round hole was soldered to the bottom. A
Y4-inch hole was drilled near the top in
which a !4-inch brass tube, 1V inches lorg,
was soldered as shown for the vacuum con-
nection.  Ilor the water jacket a tin can,
234 inches in diameter, was secured and was
cut off so as to be only 2 iuches high. A
“Campbell's” soup can fits these specifica-
tions. Two Y-inch holes were drilled for
the water inlet and outlet on opposite sides
ity which picces of !4-incii brass tubing
were also soldered.

I'rom a piece of sheet “tin” (sheet iron
with a tin coating) a circular piece 2%
inches diameter was cut and provided with
a hole in the center 134 inches in diameter
so that it would fit down over the brass tube
and form a cover for the water jacket. This
was soldered to the tube and to the tin-cin
water jacket. A piece-of wire was soldered
in as shown for the plate connection. When
made according to these dimensions the tube
will be compact and stable when placed in
the socket.

The mash” and lead-in wires were ob-
tiined from a 75- or 100-watt lamp as ex-
plained by Dr. Harris, but instead of cut-
ting off the base it was retained along with
about one-half of the globe as shown in the
figure. By this procedure we gain several
desirable features in one stroke. These in-
clude a vacuum tight mash for the lead-in
wire assembly; a standard base, rigidly con-
nected to the mash, and a modified “window"
through which the degree of dgnition of the
filament can be determined.

The bulb can be cut very successfully by
a hot resistance wire. What is left will be
the bulb proper and will make a very good
flask as already described in Tur EXreri-
MENTER. The glass supporting column
found between the two lead-in wires is broken
off in the middle with a pair of pliers so
that it will not interfere with the filament.

For spot-welding the filament to the lead-
in wires a pointed flashlight battery carbon
was found to be much more satisfactory than
a nail which Dr. Harris recommended. W;th
the nail the filament wire would weld to the
nail rather than to the lead-in wires,

After the filament was spot-welded in
place. a piece of sodium metal was placed
in the tube proper and then the lead-in wit
was put in place and sealed with scaling wax
as described above. A piece of rubber tuh-
ing will be necessary on the vacuum cen-
nection for connection with the pump. This
should be put on with shellac and bound with
cord to make it vacuum tight. A pinch-

cock must be placed on the tubing to close
it after the vacuum is obtained. Commer-
cal pinch-cocks were not strongh enough
to give a vacuum-tight scal, so one was made
using two pieces of Y§-inch brass 5/16-inch
wide and 1%4-inch long, provided with two
8732 bLolts which screwed into tapped holes
on the ends of one brass picce, the other
having holes drilled in it large enough to
pass the bolts without binding.

With the author’s tube a commercial as-
pirator pump produced the vacuum. An air
pressure of about Vi-inch of mercury was
secured. A miercury vacuum indicator was
made of the mercury barometer type. The
top of the tube was left open and connected
in the vacuum line. The degree of vacunm
iz indicated by the height to which the mer-
cury rises, which was as high as 29 %-inch
with the author’s apparatus.

It is recommended that metallic sodium
he used to remove the oxygen. Metallic
caleium was tried, but it was impossible to
lieat it enough to remove the oxygen prop-
erty. Calcium melts at 800° C. (1472° F.),
a temperature which cannot be reached, be-
caise the solder of the joinings would melt,
as its melting point is about 440° C. (824°
I').  Sodium melts at 96° C. (204.8° F),
a little below the temperature of boiling

A photograph of the finished power vacuum
tabe mounted in a lamp socket for filament
connections. The screw base carrying the an-
chor leads for the filament is shown at the left.
Notice the rubber tubing at the top. The tube
is evacuated through this vent which is then
clamped air tight. During operatlon, a cooling
stream must flow through the water jacket. A
stiff rubber tube must be used, which will only
cloxe when stifly clamped.

water, and hence it caa he liquefied easily,
ctlectively removing the last traces of oxy-
gen. It was found that the sodium vapor
i3 also neeessary to furnish jons for the
conduction of current from filament to plate,
for with the calcium no plate current conld
Le obtained when the tube was used as a
rectifier.

Signal System for the Home

When there is sickness in the home. the
push button cord is plugged in near the sick
bed and the signal box plugged in wherever

o RECENVER

BELL

PLUG

S ]

WIRING DIAGRAM OF SIGNAL BOX

By means of the switch either a telephone re-
ceiver or a signal bell may be connected to any
plug In the signal system, To wateh the baby
located in another room, the receiver is used in
connection with a microphone mounted near
the crib.

(Continued from preceding  page)

the person lable to be called may be. Dur-
ing the night it is in one of the bedrooms
and moved downstairs during the day.

In the summer months radio reception is
wanted on the porch. It is a simple matter
to fit the loud talker so it can be plugged
inta the porch receptacle while another cord
fitted with a jack and plug connccts the
radio set to the system. In a similar man-
ner the loud speiker can be operated in any
room in the house.

Then in between times the system is used
to wake the tardy riser in the family, and
for this purpose the “boss” has discovered
that the push button rig is unnecessary and
simply sticks a fork in the kitchen outlet
and wiagles it around till it closes the cir-
cuit.  Sometimes I think the system works
too well,

FLEXIBLE CORD

The microphone provided with a brass clip by
rieans of which the transmitter may be attached
to perambulator or erib. The flexible cord is
made about eight feet long and carries & bayo-
pet plug at its other end.
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Hiqgh Uoltage CTesting Equipment

By E. T. Norris, AM.LE.E. Assoc., ALE.E, Chief Desiqgner,
Ferranti, Lid., London, Eng. |

HE trend of electrical power trans-

mission during the last forty years has

been steadily 11 the direction of higher
voltages. Elemr:cal and mechanical diffi-
culties, which at one time seemed insuper-
able, have been overcome until at the pres-
ent time pressures up to 220,000 volts are
used commercially for transmission purposes,
and in many countries pressures of 110,000
to 150,000 volts are common. Although such
high voltages have not as yet been found
necessary in England, any English manu-
facturer of high voltage apparatus compet-
ing in British and foreign markets finds it
necessary to study intensively the insulation
problems and electrostatic phenomena asso-
ciated with these pressures.

Electrical apparatus suitable for a work-
ing pressure of 154,000 volts, say, requires
test pressures up to at least 500,000 volts,
whilst cxperimental and development ‘work
will increase this figure still further. The
production, therefore, of pressures up to
1,000,000 volts to ground has become an in-
dustrial necessity.

In the design of testing transformers to
meet these requirements, the insulation prob-
lems involved in the comstruction of trans-
formers for working voltages become great-
ly accentuated. Voltage stresses represent-

ing of a power transformer at
a potential of 380,000 volts. The
high voltage testing equipment
shown on this paxe was de-
signed expecially for such in-
sulator test,

; A discharge over the bush-

o
A flash-over between the
tank of one transformer and
the connecting lead to the pri-
mary of another transformer.
The total high tension pres-
sure was 920,000 volts, and the
voltage between the flash-over
peints 305,000. The corona dis-
charge extends over 20 inches
from the metal cap of the high
tension terminal.
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A 1,012,000 volt discharge in the laboratories of Ferranti,
) H Ltd., Englund. This spark bridges a gap, nine feet six inches
long. This Is achieved by the cascade connection, This as
well as the other photographs on this page were taken at
pight by means of the ares themselves.
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A sustained arc af about 970~
000 volts across a gap of 109 in.
The cobweb eflect noticeable in
the discharge is causexl by the low
frequency alternations of tlie cur-
rent. Each white line indicates
the crest of a current wave.

ing three or four times the rated value for
power transformers become normal working
conditions for testing transformers. Experi-
ence gained in the construction of these
transformers is thus directly applicable to
the design of power transiormers, and in-
decd. has influenced it to a large extent for
working pressures down even to 6600 volts.

It is part of the normal duty of a testing
transformer to puncturc insulation and to
flash over insulators and spark gaps, thus prac-
ically short-circuiting its high tension wind-
ing. Such abrupt changes in the electrical
circuit conditions set up transient voltages
and high frequency oscillations which may
cause abnormal stresses in parts of the wind
ing. Voltages between turns and coils of

transformer winding of ten and twenty
times normal have been actually measured.
These transients may be very considerably
reduced by protective devices and by suit-
ably proportioning the internal inductance
and capacity relations of the windings.

Cascade Connection

Many testing transformers in single units
for voltages up to 500,000 volts have been
successfully built by Messrs. Ferranti, Ltd,,
and electrically much higher voltages could
be obtained. For pressures above 350,000
volts, however, the cost of a single unit in-
creases rapidly, and mechanical difficulties
arise. Abnormally large sheets and pieces of
insulation are required; transport and erec-
tion on site become real problems. These
difficultics may be avoided by a system known
as hte cascade connection. In this method
two or more transformers are connected in
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such a way that their high tension voltages
build up o the required pressure. Each
transformer commences where the previous
one left off so that a pressure, say, of
1,000,000 volts to ground could be obtained
from three similar transformers each of
333.000 volts. Fig. 1 shows the diagram of
connections for such an arrangement. 1lach
transiormer has the usual primary winding
t,-t, and high tension winding T, T, one
end of which is earthed or connected to the
tank and the other end insulated for 333,000
volts. A tapping T, is brought from the
insulated end of the H.T. winding such that
the voltage between leads T, and T, is equal
to the primary pressure t,t, These two
leads are brought up through the H.T. ter-
minal and counected to the primary wind-
ing and to the uninsulated end of the FH.T.
winding of the second transformer. Since
these leads are at a potential of 333.000 volts
above ground, the whole of transformer
No. 2 must be insulated for this voltage by
mounting it on supports of porcelain, bake-
lite or other insulating material.  The leads
T, T, of transformer No. 2 will now have
a poteatial of 666,000 volts to ground and
are¢ connected in a similar manner to the
primary winding of transformer No. 3,
which must be insulated for this voltage.
The lead T, of transformer No. 3 will then
have a potential of 1,000,000 volts R.ALS.
to ground, although the maximum winding
insulation in any transformer is only for
333.000 volts.

An alternative arrangement using the cas-
cade connection even more economically is
shown in I'ig. 2. Specially wound transform-
ers are employed, having the mid-point of the
H.T. winding connected to the tank and each
end provided with tappings suitably insulated.
IFor a million volt set of three transformers
cach unit would be wound for 333000 volts.
but the maximum pressure to be insulated
for would only be 107,000 volts. All three
transformers will now require insulating
from ground. ‘This, however, presents no
difficulties even for the largest transformers.

Figs. 1 and 2 show the clectrical connec-
tions only and are not space diagrams of
the windings.

While the cascade connection simplifies
the insulation and electrostatic design, it may
present unusual electromagnetic problems.
The small portion T,-T, of the H.T. wind-
ing of the first transformer in Fig. 1 must
carry the combined no-load currents and
rated K.V.A. load currents of transformers
Nos. 2 and 3.

Under these conditions the leakage react-
ance between the relatively small winding
T.-T, and the primary winding is so high
that compensating windings are necessary to
maintain the voltage. Moreover, the no-load
K.VA. of a high voltage testing transformer
is greatly affected by the internal capacity
of the windings. This is distributed in so
complicated a manner that it is difficult to
calculate and must be determined by actual
measurement.  In order to study the mag-
nitude and importance of these factors and
their effect on the operation of the cascade
connection, a number of testing transformers
in construction were fitted temporarily with
the nccessary cascade windings for experi-
mental purposes.

1,000,000 Volt Tests

Three of these transformers—forming part
of a 300000-volt testing equipment for
Messrs. The Western Electric Company, 1.td.
—were connected as shown in Fig. 1. The
second and third transformers were mounted
on temporary insulating supports composed
of wood structures and bakelite paper cyvlin-
ders,

The space available was limited and it was
difficult to get sufficient clearance between the
transformers.

Preliminary tests were carried out to
check the high voltage mcasurements. At
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300,000 volts the H.T. voltage was meas-
ured by spark gap, electrostatic voltmeter
and by voltage ratio to the primary wind-
ing. All three readings agreed within one
per cent.  Higher voltages were measured by
ratio and by point spark gap as spheres ot
sufficiently large diameter were not available.
It is probable that the voltages thus ob-
tained were correct within 2 per cent.

IFig. 3 shows a flash-over between the tank
of No. 2 transformer and the connecting
lead to the primary of No. 3 transformer.
The total H.T. pressure was 920,000 volts,
and the voltage between the flash-over points
305.000. As there was no protective device
or ohmic resistance to limit the discharge, the
arc was pcwerful and of intense brilliance.
The corona discharge extends over 20 inches
from the metal cap of the H.T. terminal
and is very pronounced. The surface of the
cap was smooth and of large radius.

Fig. 4 shows a sustained arc between
points spaced 9 feet 6 inches apart. The
humidity at the time of the test was 69 per
cent., the barometric pressure 30 inches and
temperature 17° C. (62.6° F). Under these
conditions the flash-over voitage between
points D inches apart may be expressed in

the form:
KV = 20 4 87D

This gives a pressure of 1,012,000 volts
R.M.S. to ground for 114 inches spacing.

A limiting resistance was connected in
series witl the spark gap on the earthed
side.

\When the arc had been maintained for some
seconds, flash-over occurred between the foat
of the tank of transformer No. 3 and the
side of the testing pit, and can be plainly
seen in the photograph. Here again there
was no limiting resistance. and the flash was
explosive in character, dazling white and fat.
It is probable that this discharge was due to
transient disturbances. The distance of 90
inches indicates a pressure much in excess
of 667.000 volts, the normal potential of the
tank above ground. Apart from the resist-
ance in the main point gap circuit. no high
frequency protective devices were used to
damp out transients or high frequency oscil-
lations in these tests.

The discharge broke down the insulation
of a 220-volt D.C. motor contral switch
mounted on a pillar behind the H.T. ter-
minal.  The resultant power arc is clearly
shown.

A sustained arc at about 970,000 volis
across a gap of 109 inches is illustrated in
Ilig. 5. The cobweb effect caused by the
fifty period alternating supply can he clear-
v seen. Each white line indicates the crest
of a wave. The distance hetween two ad-
jacent lines represents 1/100 of a second.
For short durations. where the arcs are not
superimposed, the time of a discharge can
be calcultaed from the number of these lines.

A dry flash-over at 380,000 volts of an

ail-filled power transformer bushing 1s shown
in Fig. 6.
Transformer Construction

The transformers are of a special core
type construction developed especially for
high voltage testing work. The H.T. and
L.T. cvils are concentric, the L.T. coils being
single laver spiral coils extending the whole
lergth of the core leg. The H.T. conductor
is covered with manilla paper after the man-
ne- of a paper insulated cable, and wound
in cross-over or disc coils. These coils are
mechanically rigid without depending on the
strength of the H.T. conductor.

The insulation between H.T. and L.T.
windings consists of oil spaces interleaveil
with bakelite cyvlinders; the latter as much
for mechanical as for electrical strength.
The remainder of the insulation is chiefly
presspahn specially treated and impregnated.

[n the arrangement of insulation between
the H.T. winding and frame the main con-
sideration is to control the dielectric field
so as to avoid uneven stressing of the mate-
rial due to field direction or strength, or to
unsuitable permittivities.

An interesting illustration of the general
application of tlese principles lies in the fact
that the method of insulation originally de-
veloped and adopted for these high voltage
testing transformers has been directly ap-
plied to ordinary power transformers from
5 K.\V.A. upwards with distinct increase in
economy and reliability.

For voltages much above 200.000, the in-
sulation clearances necessary for the H. T.
coanections and testing areas make the cost
of the building an important item, particu-
larly if a crane has to be provided for han-
dlmg the transformers, apart from the cost
of the crane itsetf. The present type of
transformer is so arranged that no crane is
required, either for erection or for exami-
nation or inspection after installation. The
transformer 1s mounted on rollers running
on rails forming part of the tank. To re-
maove the transformer, the tank endplate is
unbolted and the terminals disconnected ; the
transformer itself can then be rolled out
w thout disturbing the H.T. terminal.

The transformer is assembled in its tank
completely filled with oil under vacuum be-
fore leaving the works., The H.T. terminal
is oil filled and acts also as a conservator
vessel for the transformer. the ail level ric-
ing and falling inside the terminal. An oil
seal calcium chloride breather is also fitted
_ The transformer is arranged on its side
In the tank to reduce the overall height.
The H.T. lead and winding insulation both
farm part of the H.T. terminal arrange-
ment, thus still further reducing the height.
It is possible to transport by rail a testing
transformer for pressures up to 350.000
valts, assembled in its tank, and completely
filled with oil, so that no drying out or ather
attention should be necessary on site,
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Electric Water-Tank Heater

By A. N. Capron
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Dimensional dreawings of the different parts of an electric heater for heating water.
within which the water is heated and through which it circulates.

F we take a 1-k.w. transiormer and place
I around the primary a continuous metal

cylinder, there will be induced therein a
low potential, but a very heavy current will
flow, owing to the low resistance of this cy-
linder; in a very short while this cylinder
will be red hot.

Whep we short-circuit the secondary of
a transformer, a large displacement takes
place in the return flux, thereby causing
severe losses; but, if we place a leakage
gap between the cores, this will not only
keep the primary current to a reasonable
amount but will compel the displaced flux
to thread through the cast-iron cylinder, pro-
ducing eddy currents, and—more heat, All
this heat is utilized by the water flowing
through the cylinders, result—99° efficiency.

The water-heater shown is rated at 1 k.w.
and can easily be made by an amateur
mechanic, excepting the welding of the cyvlin-
ders. This welding must be perfectly done,

as the cylinder must be water-tight, even
under 10 pounds’ pressure.

The yokes should be made after the cylin-
ders, cores, etc., are mounted and the piping
fastened. The last pieces of piping should
be right- and left-hand threaded; it is not
advisable to use union couplings, as they
retard the flow of water.

The whole assembly is very neat and com-
mercial in appearance, the cores and yoke
of the transformer are held together by the
channel-iron clamps and should be tightened
up properly. The cylinders might be covered
with an insulating asbestos jacket to keep in
the heat, and the appliance fitted to the
water-tank with 1%4-inch piping.

The following is the list of materials re-
quired for the construction: 350 feet of
No. 12 B. & S. enameled copper wire; 400
feet 1/16-inch asbestos thread; 45 pounds
iron strip, 29 gauge, 2'%4 inches wide; 10%4
pounds iron strip, 3 inches wide, 10%4 and

Figures 1 to 3 cover the construction of the water Jackets,
Figures 1 to 8 show the constructlon of the heating coils and core.

8 inches; micanite, 16 inches wide, § mils
thick, 100 inches long, in pieces 36 and 64
inches, respectively; two cast-iron cylinders,
814 inches outside, 8 inches inside, 15 inches
long; two cast-iron cylinders, 4 inches out-
side, about 3% inches inside and 15 inches
long; four cast-iron discs, 8 inches in diam-
cter and }4 inch thick; two pipe nipples, 1
inch inside and 2 inches long ; eight 14- to 1-
inch reducing elbows; eight 1-inch elbows;
six 1}4-inch pipe tees; 3 feet l-inch pipe;
435 feet 1Yi-inch pipe; four channel-iron
yoke clamps, 2 inches wide, 19 inches long;
cight 3g-inch bolts, 4 inches long, with nuts,
Cylinders are to be welded at edges to discs,
the nipples being first welded to the outer
cyvlinder; the inner surfaces are ground
smooth.  Cast-iron is the material recom-
mended for the cylinder, but other pipe ma-
terial can be used.  The central cylinder must
be large enough to go over the primary wind-
ing and micanite insulation.
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Fig. 9 is a section of a single heating element
Fig. 10 shows the two elements, slde by side,
one in sectlon and one in elevation, with pipe
connections; Fig. 11 shows the two heating ele-
ments in section.
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Standard Lamp

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

THE base of the lamp which we illustrate
is a round disc of wood ahout 74-inch
thick and 9 or 10 inches in diameter. Discs
of this description are sold in hardware
stores as breadboards to be used on the
table; while the one which is sliown in use
in_this lamp is quite plain, having only a
slight beading around its cdge, they can be
procured of quite high deccoration, with carv-
ing around the cdge. If possible it is well
to get one of larger diameter than specified.

On this is mounted the reflector of an
automobile lieadlight; in the lamp illustrated
a Ford headlight reflector is used. In the
exact center of the disc, a hole which may
be 34-inch in diameter is bored a corres-
pouding hole is cut in the center of the re-
flector, which hole wmay be a little larger.
The size of these holes depends on what
sized material is used in the construction.

The upright standard which carries the
lamp is in two picces; the lower is a piece
of seamless tubing, and in the lamp illus-
trated the upper picce was made of a cur-
tain pole. It is lere that the fine point of
the construction enters. Tube and pole must
be so selected that the pole will slide up and
down the tube without friction and yet with
a snug fit.

As these lanips are made, the tube may he
from 2 ft. 6 inches to 3 feet in length, and
the pole is a little shorter.

The hole which is cut in the exact center
of the Ford reflector must be of such a size
that the tubing wlil fit it very closely. Into
the lower end of the tubing a wooden phig
is driven, and this fits the hole in the hoard,
the tighter the better. The tube is thrust

IAL. WO0O0D SHAFT

RING CEMENTED
SEAMLESS TO TuBE

TUBING —

ll FORD HEADLIGHT

£
p REFLECTOR

CAKE BOARD

The floor lamp rests upon a cake board. On

that is & Ford refiector. It will be seen that
under the arrangement as depicted the standard
Is held very rigidly, its lower end passing
through into a hole in the cake board. Its ap-
pearance, if well done, is guite attractive.

through the reflector, the plug is driven into
the hole in the base board, and sighting along
the edge of a door, the pole is moved until
vertical, and the reflector is screwed firmly
in the position which best .10lds the pole.
IFour round-headed. hlue steel serews are
quite enough to hold the reflector, and it
will be seen that it is the reflector which

A view of the lamp showing its size in pro-
portion to the figure. It is now in uxe and has
tilled n very niee place in a little summer cat-
tage in the Adirondacks,

determines  the  vertical
standard,

Two heavy India rubber rings were found
which exactly fitted the pole. one of “which
was a very tight fit for the tube. One was
secured to the tube with shellac varnish;
the one ou the pole could be slid up and
down by the hand and fitted tightly enough
to serve for adjusting the height. Three-
quarters cf an inch upward gives a suffi-
cient diameter for the standard and the
easiest way to sccure the two pieces is to
use a piece of the pole as a template when
you buy the tubing. In the lamp illustrated
the curtain pole had to be reduced perhaps
#2-inch in diameter, and this was done with
rasp and sandpaper and a perfect fit was
secured. Any kind of lamp fitting may be
fastened to the top.

One great point in the construction of the
lamp is to get the india rubber ring of the
right size. A ring which is a very tight fit
for the tubing will be a somewhat loose fit
for the wooden shaft; the tubing of course

position oi  the

lie——

should be thin. The slight difference makes
the rubber ring on the shaft a perfect ad-
justing element. It may appear that the
base is a little small; this can be extended
i* desired by three projecting feet made of
I'ttle rods of wood screwed to the base, or
a larger board might be sclected.

Secret Contact Push Button

PUSH BUTTCN BELL

_l RESISTANCE

BRASS
SPRING CONTACTS
SECRET BUTTON
The dingram explains the construction of this
secret button; no one wouild ever see the hidden
pusli-button and the resistunce makes the one
bell give two sounds; it will be known whether
it i~ an inmate or a stranger who is ringing.

— i

BATT.

HE illustration shows the construction
of a two-contact button, which can be
connected with the bell system in the home.
The advantage of this device is that when
an outsider presses the regular button the
bell rings full strength, but when a member
oi the family presses the secret button the
carrent goes  through a  resistance which
weakens the sound of the bell.
Contributed by TuaoMas McCARTIE.

Baking Pan and Flower Pot
Loud Speaker

ROAM a German contemporary we take

the following description of a loud
speaker miade with a flower pot and baking
pan.

-\ telephone (K) is fastened by pressure
in the base of the central tube or truncated
cone of the pan and the space around it is
packed with wadding as shown. Over the top
pot is inverted and supported on corks
at its rim. The hole at the bottom is closed
with a cork cut off so that no parts will
project through the bottom.

The telephone is now connected to the
receiver and the position of the flower pot as
regards its height above the cone of the
haking pan is so regulated that it gives the
best loud speaker effect. There are three
corks cqually spaced around its rim.

g ¥
TELEPHONE WADDING.

The well known baking pan with the conical
p.ece in the center surmounted by a flower
pet carried by corks provide the elements for
a loud-spesker. It is a substitute for the
trumpet or horn.
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Straight-Line Ammeter

HIS ammeter, while of very simple

I construction, is, nevertheless, extremely

sensitive. It eliminates all springs,
cases, magnets, etc. It is composed of a
baseboard, a solenoid, two binding posts, a
wire support, a small wooden block, a
straight-line scale and a suspended iron wire
and pointer.

The following materials will be needed
for the construction: A cardboard tube
taken from a burnt-out flashlight battery;
about 40 feet of S.C.C. or S.S.C. wire, No.
20; a short length of iron wire, about No.
12 gauge; a Y-inch board, 2x5 inches; a
small piece of cardboard for making the
scale; a block of wood 2 inches long and
11/16-inch thick by 4-inch wide; a short
piece of silk or cotton thread; 6 or 8 inches
of No. 20 or 22 iron wire. Two iron core
wires taken from a Ford spark coil will do
for this part.

Punch a small hole in the side of the
cardboard tube, about ¥4-inch from one end;
push about 6 inches of wire through, bend

25 TURNS N® 20 WIRE [§ S

CUT HERE

> Ne 12
CARDBOARD TUBE -~ RO R E
SOLENOID SUPPORT

e A
NAIL HERE |

FALE FIG. 1

Details of the parts of a straight line am-
meter, showing the construction of the coil, the
scale, and the wire support which carries the
movable member, The scale as the name of the
apparatus implies has uniform divisions, and
so is easily read.

it on the inside to prevent slipping and com-
mence winding the coil around the tube.
The number of turns is 25. When the coil
is finished, punch another hole, push the end
of the wire through and cut off all but a
short piece.

The tube can now be cut down until it is
but a little longer than the coil. The coil
and tube can be given a coat of shellac or
paraffin wax. Take a piece of iron wire
(No. 20 or 22), about 1Y inches in length,
and bend a loop in each end; also bend it in
the center, to make a sort of stirrup. Tie
a piece of thread to the middle, then run
about 5 inches of iron wire through the
end loops and squeeze the loops together so
that they will hold the straight wire securely.
Bend down one end of this wire, about 34-
inch from one end, to serve as a pointer.

By means of a piece of tin ¥4-inch wide,
strap the solenoid to the baseboard. Connect
the ends of the solenoid winding to the
binding posts. Nail or screw the small
wooden block to the baseboard in a line
with the center of the solenoid and glue the
piece of cardboard to it. Nail the wire
support to the baseboard and, after finding
the correct height, tie the thread to the
loop in it. Compare readings with those of
a standard ammeter and mark the scale in
tenths of an ampere. It will be seen that
the wire index moves longitudinally in the
line of its length as varying currents in the
solenoid affect it. )

A voltmeter could be constructed in the
same way, but, instead of No. 20 wire, it
should be wound with 500 or 1,000 turns of
No. 36 wire.

This ammeter costs but little and the ama-
teur could, therefore, afford to make several
of them.

Contributed by Epwin N. BREEDLOVE.

WIRE
?  SUPPORT —|

L THREAD ~

TIN STRIP

POINTER

A view of the assembled line ammeter. The
device though constructed of very simple parts
is considerably accurate.

Electric Insect Killer

By R. W. Eves, Kingston, Jamaica
ALTHOUGH the 110-volt house lighting

potential is ordinarily not fatal to the
human body, it is very effective for electro-
cuting small animals and insects. Once the
apparatus shown is set up, it requires little
or no attention, as it is automatic in its
action, and there is no danger in having it
always connected.

The device consists of a 10 X 12-inch slab
of slate or marble with copper wire wound
on it: the edges are nicked with a file to hold
the wires in place. Care must be taken ta
get the nicks about lg-inch apart, so that
the wires will run close to each other, but
do not touch.

The wire used for this purpose is prefer-
ably No. 18 and must, of course, be bare.
Two separate lengths are wound side by side
so that the alternate wires will be of oppo-
site polarity when connected to the circuit.

The ends of the wires are securely fast-
ened to a pair of 3/32-inch brass screws at
opposite corners of the slab to prevent the
wires from unwinding; the heads of these
screws project far enough below the slab
to prevent the wires from touching the sur-
face of the table upon which it is laid, and
single screws are provided on the other two
corners so that the slab will rest solidly.

It is not advisable to connect the wires
of the slab directly to the lighting circuit,
as a small piece of metal, accidentally
dropped on the wires, will blow the fuse, so
that a circuit-breaker in series with one of
the wires should be provided to prevent this.

The construction of a simple one is shown:
It consists of a solenoid made by winding
an ordinary thread spool full of No. 22
single cotton-covered copper wire and using

=4 N2 22 SCC WIRE

BRASS PLATE

This is a variation on the old theme of elec-

tric insect killers. In this instance a circuit in-
terrupter was provided to prevent damage from
short-circult.
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a small wire nail, with the Head clipped off,
as a plunger. The solenoid is mounted on
a brass bracket, which is bent to the shape
shown, and screwed to a wooden base.
Through this bracket, directly under the
hole in the spool, a hole is drilled for the
plunger. The spool is held on the bracket
securely by wood screws driven in from
underneath. The height of the bracket
should be a little less than the length of the
plunger.

A small brass plate is fastened to the
base so that the plunger rests on it when
in its normal position, and a thumb-nut is
provided on the screw that holds this plate
in place. A second screw and thumb-nut are
provided as a separate terminal on the base,
and to this terminal one end of the solenoid
is soldered. Connections are then made to
the lighting circuit and to the killer.

The action of the solenoid is as follows:
Current passes through the solenoid and
over the bare wire of the killer whenever
any two wires of opposite polarity are
brought into electrical contact with each
other, either through the body of the insect
or a piece of metal, shorting them.

As soon as the current becomes excessive,
as it would naturally be in the latter case,
the plunger is pulled up into the solenoid,
and this breaks the circuit. The moment
the current is broken the solenoid is de-
magnetized and the plunger drops again to
its normal position, but if the same current
still flows, the process is repeated continu-
ally, causing the plunger to vibrate rapidly.
In operation, the killer should, therefore, be
set on a slant, so that every time an insect
is killed it promptly falls off, preventing
any long-continued operation of the circuit-
breaker.

The device can be left connected without
any danger to the house wiring. If desired,
a fuse can be inserted in the circuit.

Measuring Internal Resist-

ance of a Cell
By Davip TERRIERE

’ f
=
C
L
S K2
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From the readings of the galvanometer G
when key K, only Is depressed, and when K,
and K; are both closed the reslstance of the
battery B may be computed. The resistance of
the shunt S is known.

THE following is a description of the
best arrangement by which the internal
resistance of a cell may be determined.

It consists in placing a condenser (C)
(the capacity of which may be from 5 to 1
microfarad) in circuit with the battery (B)
to be measured. a galvanometer (G) and a
tapping key (K,).

At any point between the battery and the
condenser is arranged a shunt (S) connected
to a second tapping key (K,). To use this
arrangement (K,) is pressed down and the
deflection (d,) of the galvanometer noted.
still keeping the key (K,) depressed. (K,)
is also depressed and the deflection (ds),
which takes place in the opposite direction,
is read off. The calculations are as follows:
The internal resistance is equal to the re-
sistance of the shunt S, multiplied by the
deflection (d,) divided b)('] (d,) less (d,) or

2
R=S —
di — d,

To obtain the most satisfactory results
from dry cells, the internal resistance of the
battery should be as near as possible to that
of the external circuit resistance.
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Award in the $50 Special Prize Contest

For Junior Electricians and Electrical Experimenters

First Prize, $25

B. G. Switzer
707 S. Washington St.,

Winchester, Va.

[ g2 NI e

Second Prize, $15
Roscoe Betts
121 North Dubuque St.,
Iowa City, lowa

Box No. 106,
Bellville,

Third Prize, $10
Howard Ward,

Ohio

Honorable Mention
Walter Johnson
1913—12th Ave,,

Altoona, Pa.

First Prize
Electric Arc Soldering lron

THE soldering iron illustrated is some-
what of a departure from the conven-
tional type of electric soldering iron, as it
uses a small electric arc for its heating ele-
ment.

The arc electrodes are composed of a flash-
light battery carbon which fits into the 34-
inch hole in the iron, and a pencil lead, held
in place by a binding post, which in turn is
fastened to a lever arm.

A copper band is fastened securely around
the shank of the iron, being well insulated
from it by mica as shown above.

At the junction of the lever arm and the
copper band a small knob is placed, with
which to control the arc.

The iron may be either used on a storage
battery or on 110 volts in series with a water
rheostat. One terminal is connected to the
copper band, the other is grounded on the
iron.

To operate the iron, the pencil carbon is
turned down until it comes in contact with
the flashlight carbon and is then turned

slightly upward until a small arc results.
but little attention
turning

while
the knob down

The iron needs
soldering, simply
occasionally.

PENCIL
CARBON

WATER RHEOSTAT

$10 VOLT SUPPLY

1RON
© VOLT
BATTERY 1RON
1 1
A very ingenious soldering iron heated by

an electrico are, produced within the body of

the copper bolt,

Second Prize
Interrupter

THE interrupter illustrated here is so con-
structed that an alternating current puts
it in motion,

A permatient horseshoe magnet is placed
upon the baseboard as shown.

The armature can be made from a section
of a large nail or stove bolt. The coil
wound on the armature should consist of a
number of turns of fine wire. which best
suits the purpose of the builder and the
potential of his circuit. If a low voltage
A.C. is to be used, about a hundred turns of
wire will suffice. However, if a high volt-
age is to be used, such as that of the light-
ing circuit, a much higher resistance will be
required.

At one end of the armature a steel spring
is inserted and soldered. The spring is se-
curely fastened to an upright block as shown.

Enough of the spring is left iree to insure
free movement of the armature, but not so
much as to deprive it of the necessary elas-
ticity to respond to the cycles of the current.
A short wire connects the spring with one
of the binding posts.

adjustable

interrupter
for frequency of an A.C. lighting circuit, made
of simple material.

A vibrating current

-

$50 IN PRIZES

A special prize contest for Junior
Electricians and Electrical Experi-
menters will be held each month.
There will be three monthly prizes
as follows:

First Prize $25.00 in gold

Second Prize $15.00 in gold

Third Prize $10.00 in gold

Total $50.00 in gold

This department desires particularly
to publish new and original ideas on
how to make things electrical, new
electrical wrinkles and ideas that are
of benefit to the user of electricity, be
he a householder, business man, or in
a factory.

This prize contest is open to every-
one. All prizes will be paid upon pub-
lication. If two contestants sumbit the
same idea, both will receive the same
prize.

Address, Editor, Electrical Wrinkle
Contest, in care of this publication.
Contest closes on the 15th of each
month of issue.

to two slip-rings, also on the shank and in-
sulated therefrom.

The current is carried to the coil by two
brushes, one for each slip-ring, connected
to the outside circuit. To use it, the front
section is held stationary by one hand and

NS=2277

V WIRESCONNECTED
i To BRusHes

ELECTRO MAGNET
INSIDE OF NANOLE

WIRES TO BATTERY

Am electric screw-driver. The trouble incident
with the ordinary applinnce due to the twint-
ing of the flexible cord or wires, is avoided
here by slip-ring and brush connections,

the tool is operated by turning the rear por-
tion with the other hand. The idea of using
the brushes and slip rings is to avoid twist-
ing the flexible cord.

Honorable Mention
Electric Fountain

THIS fountain makes a very pretty dis-
play when used in connection with lawn
parties or for beautifying effects on a lawn.

AMake a light frame 9 inches square out of
¥;-inch material, as illustrated in Fig. 1.
To the cross piece attach a pulley 3 inches
in diameter. This pulleyv must be centered
as accurately as possible on the frame and
then made secure. Now get a round piece
of wood 2 inches in diameter and 2% inches
lorg. Center this upon the pulley and secure
to the pulley firmly. With a 34-inch drill,
bore a hole through the center of the appa-
ratus that has just been completed.

¢;et a2 box big enough for the frame to
revolve in freely. In the bottom of this
box fasten a block which has a pin 34-inch
in diameter and about 34 inches above the
top of the block.
. Now get a small battery motor and mount
it on the side of the box so that the pulley

Also soldered to the armature is a spring
contact point. This point makes interrupted
contact with the adjustable stationary point.
which is constructed from a stove bolt and
nut, and a dry cell bolt and nut as shown.
The stove bolt is connected by a wire to
the other binding post. These posts termi-
nate the interrupted circuit.

Third Prize
Electro-Magnetic Screw Driver

THIS screw driver is supposed to be es-
pecially adapted for small iron or steel
screws. The handle is constructed in two
sections; one is the ordinary handle of a
screw driver; the other is a tubular section
through whose end the blade emerges and
which is free to rotate. This tubular
section contains the magnetizing coil sur-
rounding, and attached to, the shank of the
screw driver, with its terminals connected

Fig. 1. The base of an electric fountain con-
structed of simplest material. The central
pulley is used to rotate the apparatus by belt
connection to a motor.
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Elevation of the shaft, pulley, contact sex.
ments and slip-ring of the rotating portion of
the electric fountain, and bhelow the section of
tho sume showing alse the brushes and pivot,

is in line with the pulley on the frame which
revolves on the pin located in the bottom of
the box.

Now take the frame with the drive pulley
and 2-inch piece of wood and proceed to wire
the same. About ¥4 inch from the turned
piece (A) a brass strip is fastened around
it. This part is hard to make and to work
well should be finished neatly. It should be
soldered and smooth in order that the outer
surface will not catch on the brush used to
make the contact. About 134 inches from
the lower end four segments of a circle are
fastened so as to leave spaces of about %4-
inch between the ends. Fig. 2 illustrates this
clearly. A cross section showing the wire
connections from the brass ring and segments
to the lamps and where they lead out on
top is shown at—B. The contact brushes are
nothing mwore than strips of brass fastened
to an upright (C) made of wood and fas-

N

Arrangement of one of the lamps in the cor-
ner of the base of the clectric fountain, showe=
ing how it is held in place.

tened to the block which is in the bottom
of the box. Use two nuts on cach bolt be-
tween which the wires are fastened for the
source of current.

The wiring diagram is shown in Fig. 3.
The wire (D) from the ring is run to the
base of cach lamp of which there are four.
The wires (E) from each segment are fas-
tened to ecach screw ferrule of the lamps
and the ends left bare and open as shown
hetween the lamps. A lamp is fastened to
cach corner of the frame on the top as
shown in Fig. 4 with a piece of heavily in-
sulated wire wrapped once around the screw
ferrule and the cxtending cnds held with
staples. A piece of bright metal placed
under each lamp serves as a reflector.

Smooth the top of the box and tack a
layer of felt around the edge. Now lay a
piece of glass the size of the box on its top
and place a lawn sprinkler of the fountain
type on top of the glass. The globes as

'they light beneath the spray illuminate it

and make it look very pretty. The water
illuminated by the lamps looks like streams
of light. Each light is turned on in succes-
sion as the frame revolves in the box, and
by using different colored globes an exceed-
ingly beautiful effect is obtained. If the
bared ends of the wires are twisted together
between them, the lamps will all glow at
once. Small lamps may be used or large
ones.

__\1’0 /—/
CURRENT
Sueery

Ny,

Connections for the flashing of the four
lights of the electrie fountain, showing slip-
ring and commutator segments in diagram,

A Convenient Resistance Unit
By Harry R. LUBCKE

IT often happens that the experimenter has
nced of a resistance in the 110-volt line
for spot-welding, a miniature arc light, or
the like. This can conveniently be put in
place of one of the plug fuses in the main
switch of the laboratory or in any available
socket if constructed as shown in Fig. 1

A resistance coil from an electric heater
is used as the resistance element. The re-
sistance of the unit can be varied to suit
conditions by using more or less turns of
the resistance wire. IFor spot-welding small
wires, etc., all the turns of the coil as it
was originally wound should be used.

As shown in the figure a discarded plug
fuse is used to provide the means of screw-
ing the unit into a socket. The brass rim.
the mica, and the center contact rivet are
removed. A picce of threaded rod (8/32
or 6/32) passes through the hole formerly
occupied by the center rivet and up to the
top of the resistance coil. It is held in
place by two small nuts, one at cach end
and fastens the plug and resistance coil
firmly together. A circular picce of either
metal or insulating material with a hole to
accommodate the rod serves to fasten the
rod and coil form as shown.

The lower end of the resistance coil is
soldered to the outside threaded brass piece
of the plug in the same place as the fuse
wire was. The rod and coil are then put
in their proper places and the top end of
the coil is connected nnder the nut used to
tighten up the assembly.

A very handy resistance
unit can he constructed
out of a plug fuse and a
lieater element. used in
portable room heaters, A
discarded plug fuse pro-
vides means for screwing
the unit into a socket.

i

1
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Rocking Boat lllusion
By L. B. RosBiNs

OR those who love boats, the following

describes an illusion that will be very

interesting and will give something dif-
ferent to do with a toy motor.

Look through a lot of old magazines,
calendars, ctc., and you will probably be able
to find some colored pictures of boats, waves,
etc. What you really need is a boat—any
tvpe will do—about 10 or 12 inches long,
and two strips of waves, 18 inches or so
long and about 3 inches high. Of course,
if these cannot be found, it will be neces-
sary to draw them for yourself and color
to suit.

Paste the waves on heavy, stiff cardboard
and then cut them out to shape. If pos-
sible, arrange the wave-strips so that when
they are laid together the peaks of waves
on one strip will come between the peaks
of the waves on the other one. This will
give them perspective and a more lifelike
appearance when spread apart.

Make a bascboard the length of the wave
strips and about 4 inches wide. Tack a
wave strip on cach edge so that they both
face in the same direction. This forms a
sort of trough.

IFasten an upright stick to the base in the
center and about a third of the way from
one end. This is the pivot stick and should
be connected through the bottom of the boat
near the stern with a stiff wire, which allows
the boat to swing up and down on it. Then,
abont 6 inches ahead of the pivot, glue a
small square block of wood against the
nearest wave strip, as shown in the diagram.
Fit a small bolt through this into the trough,
on which will turn a common spool. The
other end of the spool should reach just
beyond the center line of the base. Then

BOAT \

v

By means of the ingenious mechanical de-
vice whose details and assembly are iiluxtrat-
ed above, an cffective illusion of a boat in a
stormy sea can be produced,

connect the edge of the spool flange to the
bottom of the boat, a few inches from the
bow, with a stiff wire connecting rod. It
will be noted that these two connections
should be so arranged that the boat is lifted
in proper relation to the waves when looked
at from a normal eye level. The side and
end diagrams illustrate the mechanical ar-
rangements and should be easy to follow
with a little study.

Set the completed device on a shelf so
that the eve will look at it about as shown
in the cut. Connect the spool to a toy
motor some distance away by a long belt
of heavy thread. Slow the motor down, if
possible, and, standing off a few feet, the
boat will rock up and down—just as though
a heavy sea were running and the boat was
trying to make home port before the storm
broke. The larger the spool flange and the
nearer its edge the rod is connected, the
greater will be the pitch of the boat as the
spool revolves. Altering the speed of the
motor will change the speed of the rocking
motion. A large picture frame placed in
front of the waves and a suitable back-
ground and side scenes will make the illusion
even more effective.
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What Our Readers Think

Questions on A.C. Coils and Magnets
LEditor, Tur ExreriMENTER:

[ am a profound enthusiast of your magazine and
liuve been reading the letters sent in by other read-
ers. 1 have a few questions and criticisims concern-
ing the articles which are printed every month. 1In
one of the letters on page 412 of the April, 1925
issue, comment is made about too wuch space being
given to radio and radio articles, about which 1 am
sure very few care, I, for one. would much rather
have that space given to clectrical and mechanical
articles. There are other magazines which specialize
in radio and which ave perfectly capable of handling
the subject. I am very much interested in radio
myself, but cannot see the necessity of placing a lot
of such articles in Tie Exrertyvrsyi1er. Why not
limit tie articles in ThHe ExreriMeENTER to chem-
istry and physics?

When [ get my copy of Tur Exprert MENTER from
the hookstand, I gencrally peruse the entire contents
and pick out the articles worth while reading. T have
heen reading your magazine nearly three years and
in almost every issue there have been ideas which
have been foolish and impossible to say the least. 1
am very well versed in elcctricity, both in theory
and practice, and can tell offhand whether an idea
is correct or not.  Up to the present time [ have
not said anything, but I am taking this chance to
s:lyﬂa few things against the contribs, not against the
staft.

In the October, 1924 issue there appeared an odd
advertising stunt which appeared very practical and
novel. But the author failed to note that when a
coil of wire is brought near an energized alternating
current magnet, and its ends are connected, a cur.
rent is induced in the coil in such a way as to op-
pose the field producing it. consequently pushing the
coil away from the pole of the magnet. Using an
iron core in such a coil only heightens the effect.
Thus. instead of the revolving A.C. magnets pulling
the movahle coils around on the glass plate, the mag-
net would tend to repel them and cause them to re-
main motionless as the A.C, magnet revolved.

In the November, 1924 issue, on page 55 another
advertising stunt was written up. In this case a
powerful A.C. magnet was ta pull a carefully bal-
anced coil and lamp dewn through the water, the
lamp to light up as it descended towards the magnet.
When the current energizing the magnet was turned
off, the coil and lamp was to rise again due to the
buoyancy of the lamp, This would not work be-
cause as svon as the current was turned on in the
magnet, a state of repulsion would be set up and the
coil would be repelled, thus not moving at all,
Furthermore, in order to cause any induced current
in the floating coil at all, the magnet would have to
be of prohibitive size. Mayhe the author of this
article does not know that the intensity of a mag-
nctic field varies inzersely as the squere of the dis-
tance from the pole. This alone would prevent the
device from operating as is stated.

I'lease do not take thewe remarks too literally, as
they are mecant well. Wishing you heaps of luck in
your work, I remain,

Yours sincercly,
Appleton, Wisconsin Lloyd W. Root.

(In the article you refer to in the October, 1924
issue, the A.C. magnet would attract the srom core
of the coil, the attraction being of course less than
of it were 6 D.C. magnet. [f the coils had no iron
core them they would be repelled as you state.

Your criticism of the other article in the Novem-
ber, 1924 issue, applics to the caption but not to the
article. Youw will find that the lamp and coil are a
little bit heatier than the weater they displace, so that
the lamp with its coil will sink, but the current ener-
aising the magnet vepels the coil and forces it up.
In this way it is kept mysteriously in motion,

As vegards the intensity of a magnetic ficld, vary-
ing iwwersely as the square of the distance from the
pole, there is no such fired rule, as the rate of van.
ation in attraction depends on the shape of the
magnct core and its relation to the winding.

' are always glad to receiie criticism and thank
xou for your kind expressions of appreciation.

e are gizing much thought to our Radio Section
and can assure voi that our readers appreciate it.
I1'e haie to think of all our friends, and a great
proportion of them, turn at once to these pages.—
EpiTor).

From the Author of the “Fish Attractor” in
the July ExXPERIMENTER
Editor, THE EXPERIMENTER:

1 notice comment on my article “Fish Attractor”
in your July issuc by M. T. McKinley of Ilinois.

Ile claims it is illegal in most states to use it.
Rut, below his letter, you printed authority to show
its legality in New York, Massachusetts, Connecti-
cut and New Jersey.

I also found it legal in Oklahoma (my state),
Washington and California. ITowever, in Mr. Mec-
Kinley's state, Tllinois, it is illegal.  As to the other
states, I cannot say. The only laws which preclude
its use are those against using artificial light to
attract fish and were made originally to mean use

These columns are reserved for YOUR
opinions. Do not hesitate to commu-
nicate your comments and sugges-
tions regarding TiHE EXPERIMENTER.

—EDITOR.

of a light to spear nsh In sone states the law
says this specifically. It is legal tiwae. In others
though not against the spurit, it is undoubtedly ill--
gal.

As to the many laws against nishing in the night. T
would say that five or six feet below the surface, and
e~pecially in muddy water. it is dark enough "o
render the device cflective in daytine,

Oklahoma City, Okla. Fdgar Welch.

(This is interesting as supplementary to our vather
limited catcgory of states allozcing such fishing. Onr
pretions correspondent cannot hote carried his in-
vestigation Tcry far afield.—EpiTor).

An Opinion of Our New Magazine
Editor, 'I'ue EXPERIMENTLR:

[ want to write and tell you what I think of
your new magazine and also ask a few questions.

I got the last number of I’'RacTicaL LLECTRIcS
and thought it was fine, but regretted very much
that it had no chemical articles. In this number
I saw the announcement about the new Lxrewi-
meNTFR and as it was to have sonie cheniical arti-
cles I bought a copy and read it three times the
first week., [ wish you could give many more
chemical articles, though I have kept each of the
new numbers and would like to know if vou sell
a bhinding ia which to keep 12 copies for use as
future reference. I would also like to know if
you could furnish me a list of chemical supply
houses in America, also the addresses of the hest
writers of chemical articles in the ExXPERIMENTER.

Yours truly,
E. StUarT,
¥l Pa<o, Texas.

(e hare no special binder, The size is standard
and you 1will hare no trouble in getting one from
your bookstore or from a mail order house.

For our writcrs address them care of Tue Ex-
PERIMENTER and we will forward your letters.

Fimer & Amend, New York; Queen & Co., Phil.
adelphia, are old established houses. Also try mail
order house:—EDITOR.)

Appreciation from a Radio Reader
Lditor, THE EXPERIMENTER:

1 have made the short wave receiver shown in the
July issue of Tre EXPLRIMENTER on page 596 and
it works just fine; KDKA on 100 m. and 2XK en
109 m. came in so loud I can hear them 20 feet
from the phones.

Sandy Lake. Pa.

Yours,
De Forest Urey.

. The Experimenter’s League
Editor, THE EXPERIMENTER:

In your July issue you publish a letter, the writer
of which is anxious to get into touch with other
experimenters; in your comment you suggest that
an Experimenters Society woulld le very helpful.

The Scientific Rescarch Society was founded, as
its name implies. for experimental work—originally
it was a Radio Socicty, but its scope broadened sn
considerably that it was thought advisable to change
its name. The members are interested in experimen-
tal work of all kinds, and they would be pleased to
hear from cther experimenters.,

In the event of an Experimenters Society beiig
formed we shoulidl e ready and willing to act as the
Rritish Branch thereof, and our Secretary for the
tinte being as Sccretary for the Experimenters So-
ciety in this country.

Any of your readers who would like to correspond
with our membres on scientific suljects should write
direct to me <aying in which sulject thev are in-
terested. T will then pass the letter to one of our
members for reply.

In conclusion, T may say that subjects of special
interest to our members are:

1. Radio: Any experimental work. 2. Thoto-elec-

tricity. 3. Microscopy. 4. Bacteriology. 5. Thotog-
raphy. 6. Electricity; Any experimental work. 7.

Model engineering.
Yours faithfully.
Arthur H. Bird. Hon. Sec.

The Scient:fic Radio Research Society,
44, Talfoard Rd., Peckham, London, S.E. 15,
England.

The Amateur Chemical Club—Some

Laboratory Suggestions
Editor, TUE EXPERIMENTER:

I have been a reader of your ExprrrivFNTER ma-
gazine ever since it has been for sale, and I think
it is a great improvement over Practical Lleectries as
it «dcals with a greater varicty of subjects. [ think
your Chenmical Department is one of the best fca-
turcs of your magazine and would like to see it grow
as the FxrerIMONTER is the aonly magazine that deals
with this subject and there are many magazines
which deal with other branches of scicnce.

In your last issue I noticed a letter from one of
yvaur readers who was inteiested in starting some
Kind of an amateur Chemical Club.  As I have lost
last month’s copy of Tre ExrexiMrxnter [ would
be very much obhged if you would let me know his
adilress. [ am sending a few suggestions that may
be helpful to fellow chemists, Also T think it would
be a good idea for THe EXPERIMENTER to put m
mare experiments of deeper and more educational
tyne as 1t advances.

Labels for Bottles

A very neat label for bottles containing acid, ete.,
ca.a e made by purchasing a box of Dennison’s No.
261 labels which are marked with a colored pencil
or crayon and pasted upon the bottle. Over this
lahel is poured a cuating of melted parowax. After
the wax i< set. scrape off the excess from around
edges.  The Dbottle is then ready to receive acid.
This treatment renders the label indestructible by
st-ong acid or caustic.

Note on Calibrating Home Made Ther-
mometers

In calibrating home made thermometers it is nec-
¢~sary that the stem as well as the bulb be imimersed
n the liquid, or a correction will have to be made
on tae cahibration, which is very difficult.

Yours truly,
Woad-Thornton Lab, Gorden G. Fletcher.
Yachsonvilie, Fla. Asst, Chemist,

(¢ are zcry glad that you appreciate our Expers-
mental Chemistry department, Many of our readers
hete writicn to us expressing their enjoyment end
up proval of that section. In its combination of scien-
tife treatment and popular exposition and explana.
tory tllustrations it is unique. We also thank you
for vour laboratory motes.

The address you request is R, V. Ambrose, ¢ Jo
Redpath Burcan, Columbus, Ohio.—ILpiToR.)

Liquid Air Experiments
E litor, Tue EXPERIMENTER:

I think Tie ExrrrRIMENTER is ideal and its name
is highly deserved. I wish yon would put an article
on making ‘the apparatus and handling of “Liguid
Air.” I believe, liquid air is interesting, and that
nmny experiments can be performed with it as with
the “Tesla Resonator.”

Thanking you in advance, I am,
Carrick, Pa. E. L.

(To make Biquid air a suther expensice apparatus
icrequived.  Liquid air can be purchascd from man-
wfacturcrs, but is also expensive. Experiments
with 1t are numerous, but from the facts given
akore, it has hardly scemed to be adapted for our
ccdumns, It was treated in illustrated orticle in
“Science and Invention’ of Angust, 1920,—EpIiToR.)

A.C. and D.C. Motors—A Correction
Editor, THE EXFERIMENTER:

I @i a subscriber to Tue ExpERIMENTER of
which I just reccived the September number in
which I read the article. “Operating D.C. Motors
on AL 1 moticad threz mistakes in the last
paragraph.

F-rst, he mentions the series type machine gives
tle most constant speed when used as a motor and
the most constant voltage when used as a generator,
I think he meant the <hunt wound type.

Second, he states that series and shunt wound
niotors turn in the same direction whether used
as dynamos or moters.  This is ecorrect for the
Junt type. but the series generator will operate
ir. the opposite direction as a motor, regardless of
the polarity of its terminals, provided there is no
ckange in the conncctions of the armatrre and
field windings in respect to cach other.

Third. he states that weakening the field of a
mrotor decreases the speed when we know it in-
creases.  This is not meant as a “knock” to the
nwagazine. as [ think it is the best therc is on the
market,

Yours truly,
C. J. VEra.

Chicago, Il

(Al we can say is to quote from the Roman
poet, Horace:

“Good Homer sometimes goes to sleep.” Somc-
one here was guilty of some such somnolence. In
justice to Mr. Secor, the author of the article, we
must say that the paragraph criticized waes not
acritten by him, but was added to his article subsc-
quently.—EvITOR).
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Latest Electrical Patents

Combination Battery and Con-

denser

—,

Imlmn

[SEO)

It in claimed by the Inventor that bridging
the B-battery with a condenser eliminates ‘'bat-
tery noises.” In this device the battery and
condenser are mounted in one unit.

Patent No. 1,533,525 issued to Harry R. Van
Deventer, N, Y. C,

Ear Telephone

-
In this ear telephone a very small lron diaph-
ragn is mounted on animal skin which is held
taut by the rims of a so-called pot magnet
pressed up by a helical string.
Patent No. 1,545,525 issued to Il. Sell, Berlin,
Germany.

Rotary Condenscr-Plate Mounting

An vnusually firm mounting is made possible
by tapered grooves into which the plates are
pressed, In this way dificulties arising from
differences in plate thickness are ellminated.

Patent No. 1,536,954 issued to B. R. Webster,
Chlcago, HI.

Crystal Detector
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The arrangement provides a firm mounting
for the detector contact. A detector is mounted
like a cartridge fuse and its setting is readily
adjusted.

Patent No, 1,536,971 issued to George A, Ros-
enfelder, Pittsburgh, I'a.

Modulation System

1t is claimed that the system of modulation
here illustrated is unusually effective and effi-
cient and produces no variations in the fre-
quency of the carrler wave,

P'atent No. 1,533,653 insued to W. A, MacDon-
old, Hartsdale, N, Y.

Hazeltine Neutralizer

The invention for which ¥azeltine became
famous has been finally granted a patent. To-
day. almest all people using radio are familiar
with the neutrodyne system, and so this patent
needs no further explanation,

I’atent No. 1,533,858 issued to L. A, Hazeltine,
Hoboken, N. J.

Mercury Thermostat

The mercury which normally maintains con-
nections between two terminals, when subjected
to excessive temperatures, evaporates and con-
denses in the spherical reservoir. The circuit
is thus broken and to resume operation the iron
must be tilted.

Patent No. 1,533,233 issued to Leslie N, Crich-
ton, Edgewood, I'a.

Transmission System

3

e

mej

T

:

Two antennae connected to two networks
supplied by a two-phased generator, normally
radinte at phase opposition se that the re-
sultant radiation is zero. When the key i
depressed, however, the phiases of the currents
in the two systems are shifted and the signal
is radiated.

Patent No. 1,533.223 issued to L. W. Chubb,
Edgewood Park, Pa.

Electrostatic Loud Speaker

[ ]

UL LS

Ans the metal dise (M) rotates in friction with

the gelatin (B) while the telephone current

tflows between the metal foil (D)) and disxe (A)

the friction between the dielectric (B) and the

dine (A) alters in accordance with varintions

in the telephone current. These variations are

communicated by mechanical pull to the diaph-
ragm (C),

Patent No. 1,533,757 issued to Xnud Rahbek
et al, Copenhagen, Denmark,
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T HE idea of this department is to present to the layman the dangers of the eclectrical 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.” It is understood that the idea must be possible or probable. If it shows something that occurs as a regular thing, such an idea will
bave a ggot‘i chance to win the prize. It is not necessary to make an elaborate sketch, or to write the verses. We will attend to that. Now, let’s see what
you can do

= n e
This marks the grave
Of Lena Hitchcox,
\Whose rain-drenched hair
Touched a police switch box.
—Ida F. Rankin.

WOMAN ELECTROCUTED
BY WASHING MACHINE

Shocked After Being
i Warned Appliance Was
Out of Order.

| Wash day yesterday resulted in
&he death of Mrs,_Anna Morley, 33,
Bt 3715 North Broadway, when she’
Fas electrocuted while using a de-

anpeye g T
Requiescat in pace,
Poor Horatius McCan
Who shorted the electric stove
With a frying pan.
—F. I¥. Delanoy, Jr.

Sad was the fate
Ot Billy O’Toole.
When a high voltage line
Fell into the pool
—Sadie Liebling.

fective eclectrit washing macaine.
b(rui Morley weal to the home of

Pdrs. Blanche Prater, 3707 North
leveath street, early yesterday
morning, to use Mrs. Prater's
'washer. The latter warned her that
‘the machine bad not been working
roperly, and inquired before Mrs.
Morley went to the basement,
H'‘Aren’t you afrajd of that washerJ”
Shortly aftecrwards Mra. Prater
Ifound Mrs. Morley suffering from an
electric shock, and she summoned

/ \ AR

@mid. Two hours’ work with & pul- | « A \ A\ N\ \

Eolor obtained from the Laclede ) ‘\l\\“\' A\
as Light Company falled to revive | Dr 74, ‘m \\\\\\\“ FRANNN

N\
the woman, and she was taken to
he City Hospl!tal. At 2:30 o'cloek

Beneath this cold sod

Here peacefully slumbers

Tony McGable;
His rock drill reached a
Transmission cable.
—Clement Martinez.

In connection with our Short Circuit Contest, please note that
Naturally, during this time, all of the su:nplc I
month we receive hundreds of the following suggestions,

orley i3 survived by her husband,

he wad pronounced dead. Mrs.
%eorge H. Morlev, and seven chii-

idren, the youngest of whom is 10,
rears old. .

Rests Linentan Hein.
Who lost his balance over
A high tension. line.

—Miriam Kantor.

these Short Circuits started in our November, 1921, issue and have run ever since.
ones have appeared, and we do not wish to duplicate suggestions of actual happenings or short circuits. Every
which we must disregard, becausc they have already appeared in print previously. Man or woman in

bath tub being shocked by touching electnc 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
pot be submitted, as they stand little chance of being published.



The Experimenter for October, 1925

THIS department is conducted for the benefit of everyone interested in electricity in all its phases.
of all, but necessarily can only publish sugh matter as interests the majority of readers.
1. Not more than three questions can be answered for each correspondent. . L. . . .
2. Write on only one side of the paper; all matter should be typewritten, or else written in ink. No attention can be paid to penciled letters.

4. This department does not answer questions by mail free of charge. 4 .
On questions entailing research work, intricate calculations, patent research work, etc., a special charge will be made.

25 cents for each.
will be informed as to such charge.

Kindly oblige us by making your letter as short as possible.

We are glad to answer questions for the benefit

The Editor will, however, be glad to answer special questions at the rate of

Correspondents

Explosive Hydrogen?

(535) John Kroll, Memphis, Tenn., asks:

Q. 1. s hydrogen gas explosive?

A. 1. Hydrogen gas is often popularly
spoken of as being explosive, although it is
absolutely non-explosive. 1f hydrogen is
mixed with oxygen. in the proportion of one
of oxygen to twou of hydrogen, or anywhere
near this ratio, the mixture will explode if
ignited by a flame or by a spark.

Hydrogen gas is so non-explosive in it-
self that a candle can be extinguished by
being thrust into a jar of hydrogen gas.
Owing to the lightness of hydrogen, the jar
is held inverted. As the candle passes in it
lights the gas at the mouth of the jar, which
quietly burns with a non-luminous flame
which is barely visible. The candle is held
on the end of a wire. On withdrawing the
candle, the hydrogen flame at the mouth of
the jar re-lights it and it goes on burning.
This is an old-time experiment which has
been used a great deal by lecturers in chem-
istry, and it goes to answer your question
satisfactorily.

Air consists approximately of one-fifth
oxygen by volume. If two-fifths of a cubic
foot of hydrogen are mixed with one cubic
foot of air, we will have the approximate
ratio of one of oxygen to two of hydrogen,
and this mixture will explode if a spark is
passed through it, or if a flame is used to
ignite it.

This is to be noted about hydrogen:
The proportion of one to two, described
above, may be widely departed from, and
the mixture will be found to be explosive
over a very wide range of proportions. The
limits for hydro-carbons are very much more
restricted. We hear a great deal today about
the explosion of atoms; it is probably fair
to say that all of the atoms hydrogen is
the least explosive. This, of course, is the-
oretical at present.

Ultra-Violet Lamp

(536) Clifton T. Spear, Texarkana, Texas,
writes:

Q. 1. To produce ultra-violet rays I have
used an ordinary street arc light for therapy
of the head, but the hot cinders which fall
from it make it impossible to use it with
any satisfaction. The writer is of the opin-
ion that if he had a picce of sheet quartz
between the arc and the patient’s head, the
light would answer his purpose. He is
using it for a pathological process.

A. 1. The ultra-violet mercury vapor
lamp, such as made hy the Cooper-Hewitt
Company, will be the proper thing to use
in your case. Here there is no question of
dropping cinders. If you will use an in-
duction coil, use cast-iron electrodes and
then vou should certainly have the piece
of sheet quartz. Remember that the ultra
violet light, if at all intense, is too power-
ful to be used except with great precautiod
and for short intervals only.

Automatic Warning Stop-light
for Motor Cars

(537) James P. Noon, Utica, N. Y., asks:

Q. 1. How would one connect up a stop-
light on an automobile so that it would light
when the brakes are applied? Have you pub-
lished the complete wiring diagram of autc-
mobiles?

A. 1. Runa wire from your battery to the
stoplight on the rear of the car. This must
go from the ungrounded end of the battery,
then from the other terminal of the battery
run a wire to a simple contact so placed that
it will touch the brake pedal when the latter
is pushed down. The other terminal of the
lamp is grounded ; the whole thing is so sim-
ple that no diagram is required.

For complete wiring diagrams of automo-
biles we can refer you to a book, but this does
not come within our scope, not being at all
experimental. If you will look back through
our radio section, you will find many diagrams
of hook-ups such as you want and we would
also refer you to Radio News.

Recovering Lead From Old.
Battery Plates

(538) J. Gallagher, Buffalo, N. Y., asks:

Q. 1. What is the easiest process to change
old battery paste (litharge) and the lead grids
back to clean lead with the smallest loss?

Q. 2. What is the construction of the fur-
nace like. and what kind of flux is used?

A. 1. Melt the litharge and lead together
with powdered charcoal, iron nails and some
salts. The heat must be sufficient to melt the
salt and can be obtained over a gas range if
the crucible is not too large, but a coal fire
in an ordinary range will be far preferable.
The essential thing is to get a full red heat.
The idca of the nails is to take up any sulphur
which may be produced in the reaction, and
the charcoal is to reduce the litharge to the
metallic state. The salt melting on top pro-
tects the lead from oxidation. It would not
be a bad plan to add a few spoonsful of
borax, and some dry sodium carbonate. The
latter can he made by drving at a heat well
above the hoiling point crystals of washing
soda.

A. 2. Any furnace which will give a good
heat will answer the purpose. Even a plumb-
er’s portable furnace will give sufficient heat.
It all depends on the size of the crucible. An
iron ladle will be perfectly satisfactory and
then iron nails will not be required.

[ Mysteriously Lighted Electric

Lamp

(539) Richard Jamison, Detroit, Mich.,
writes :

Q. 1. T saw a man put an electric light bulh
in a glass of water and it burned and gave
light just the same as if it had been screwed
into its socket. Can you explain how this was
done?

A. 1. You will find the mystery explained
in our November, 1924, issue of THE Ex-
PERIMENTER, page S5.

Chemical Names, Binary and
Ternary Acids and Salts

(540) R. E. Mark, Bayonne, N. J., asks:

I have seen that in the chemistries it is
stated that binary salts should have a name
ending in ide. How about ammonium
chloride which, as it contains three elements,
is a ternary salt, or ammonium cyanide.
Or worse yet, the ferro and ferri-cyanides?

A. 1. A nicer way to put out would be
to say that haloid salts end their names in
“ide.” In ammonium chloride the ammo-
nium radical NH, is treated as a metal, so
that ammonium chloride, NH, Cl, is taken
as being a binary compound, a compound
of ammonium and chlorine. A similar un-
derstanding applies to cyanides; here the
compound CN or cyanogen is taken as if
it were a halogen such as chlorine or iodine,
and is also treated as if it were an element
and the salts which it forms are termed
haloid salts and are named as if they were
binary salts; as potassium cyanide. Other
haloid salts are still more complicated.

The term “ternary” salts is to be under-
stood as applying almost entirely to oxygen
salts and etymology must be strained a
little bit to restrict its application to such.
Of course, as far as the literal significance
goes, potassium cyanide might be taken as
a ternary salt, but for one fact, and that is,
it is not one. The ternary salts (A) either
contain as it were two separate instalments
of oxygen, one in the metallic oxide and the
other in the anhydride (B), or must con-
tain elements of analogous relationship.

An illustration of incorrect nomenclature
which has prevailed for many years and
which will be found in novels where poison-
ing is to be described is prussic acid. The
termination “ic” appended to the name of
an acid unless “hydro” precedes it, indicates
an acid containing oxygen. Prussic acid
contains no oxygen, is a haloid acid, and
its correct name is hydrocyanic acid and
the CN compound present in it is taken as
corresponding to the atom of chlorine or
iodine in hydrochloric or hydriodic acid.

Thus chloric acid is a ternary acid HCIO,,
while if “hydro” precedes the name we have
hydrochloric acid, a binary or haloid acid,
H ClL This shows the import not only of
the “ic” termination, but also of the “hydro”
sy!llables which begin the names of haloid
acids.

There is a system of omitting the final
“e” in the names of haloid salts. sodijum
chlorid, potassium iodid and the like; this
will eventually be universal.

2. Why is CO, called carbonic acid or
carbonic acid gas, and not carbonic oxide?

A. The correct name would be carbonic
oxide. But the other names have clung to
it for many decades. and it would be diffi-
cult to straighten out the inaccuracy. Then
there is another trouble. Carbon monoxide,
CO, which should be called carbonq‘us oxide,
but never is, has for years been popularly
called carbonic oxide. It would be practi-
cally impossible to rectify these two errors
of such long standing.
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Meters and Their Use

filament ammeter is going into discard and
will undoubtedly become obsolete in a short
time.

To obtain a maximum output and efficiency
from a vacuum tube, it is essential that the
plate voltage be such as to conform with
the requirements specitfied in the operating
characteristic,. The design of high voltage
instruments to withstand the strains imposed
must be such that the instrument shall con-
sume as little current as poussible and give
an accurate reading under varying loads.
The usual plate voltage meter has an ex-
ternal resistor or multiplier, and by using
different values of resistance it is possible
to read voltage viriations over a very large
range.

The plate current in any vacuum tube is
a measure of its output and its maximum
is the limiting value. Also we must bear in
mind the fact that a plate milliammeter is
a necessity when checking up on a circuit
to ascertain whether it is in the oscillatory
condition. Thus, when the tube is not oscil-
lating, the milliammeter shows a higher
reading than when it is.

Alternating Current Meters

These instruments are of the induction
type, so-called because they have a fixed
core of laminated iron wound with one or
more coils of wire, and a movable element
in the shape of a metal disk or cup which
is pivoted to move in the air gap of the iron
core. The reason that they are called in-
duction instruments is because they depend
for their operation on the interaction of the
induced currents in the metal disk with the
induced field.

IFor the necessary measurements of alter-
nating currents in a radio transmitter, such
instruments as the following are available:

(Continued from page 8US)

Ranges
Filament Voltmeter...0 to 10 up to 0 to 15
volts.
Plate Voltmeter...... 0 to 120 up to 0 to

3,000 volts.

It nust be remembered thuar whether the
plate supply is direct or alternating, the plate
milhameter is always a direet current deviee,
since the tube passes current in one direc-
tion only.

Radio Frequency Meters

The radiation ammeter is the most im-
portant insirument in a radio transmitter
of any type Roughly speaking, the distance
covered by a transmitter is proportional to
the antenna current, and of conrse this cur-
rent is depedent upon the sharp tuning and
proper adjustment of the various parts ot
the circuit.

There are two forms of radiation meters,
hot wire expansion type and thermo-couple
type.  Of these. the latter type is by far
superior, the only claim that may be allowed
for the former being its relative cheapness.
As far as accuracy, overload capacity, small
temperature errors  amd  responsiveness are
concerned, the thermocouple meter is the
best.

Radio irequency meters are surprisingly
accurate over practically the entire range of
frequencies being used—irom 1 to 30.000
meters, A thermo-couple ammeter is sim-
ply an arrangement which uses an especial-
ly sensitive direct current movement of
minute proportions which is actuated by a
thermo-couple composed oi two special alloy
wires welded together. The high frequency
current takes the shortest path and heats
the welded joint raising the temperature of
the thermo junction an amount proportional
to the square of the current flowing. An
electromotive force is generated in the

thermo-couple which is proportional to its
temperature, and this fecble current actuates
the seunsitive direct current movement. Of
coarse, the scale is calibrated in amperes
or fractions therecof and the calibration holds
for any radio frequency current.  Thermo-
couple radiation meters can be obtained in
scle ranges of from 0 to 0.5 up to 0 to 15
amperes.

Wavemeters which are in reality radio fre-
quency measuring  devices, are extremely
wscful and very simple in construction. A
variable tuning condenser and an inductance
coii together with some form of indicating de-
vice, such as a small lamp or current-squared
galvanometer as a resonaace indicator, com-
prisc one.  This latter instrument 1s one of
the handiest to have in the radio room. The
cabibration of »uch a meter is such that the
indications are proportional to the square
of the current flowing. A very slight
amount of radio frequency energy will
operate it and its indispensability cannot be
stressed too strongly.  One with a scale
realing of 0 to 100 will be found to be
entircly satisfactory for zll purposes.

Aside from the argument that meters
greatiy enhance the appearance of a radio
transmitter, they are a real necessity in ob-
taizing maximum efficiency and for that rea-
son should be used.

As regards meters for receiving sets, the
portable pocket variety will fulfill all needs.
One requires only a voltmeter having a
double range of 0 to 10 and 0 to 100, for
testing the “A™ and “B” batteries.

The information in the above paragraphs
is concerned only with the meters which find
general use by the transmitting amateur.
There are numerous other meters for a
varicty of other uses, and in fact so many
mere that som. of them will be told about
in future articles.

Conducting an Amateur Station

work. Go to bed early and set the alarm
for before daylight. This allows several
hours of good fun when static and QRM
arce at a minimum.

Operate between 10 pm. and 12 and
suffer all the troubles of real interference.
The air is so full of squeaks and grunts that
it makes one think of a mass of worms, if
the relation of sound to matter makes pos-
sible the simile.

Between 12 a.m. and daylight there is
usually a steady decrease in the number of
stations on the air. This is great stuff.

Certainly one should try to have certain
nights of the week when he will be assur-
edly on at a definite time or period of time.
This will make communication certain if one

(Continucd from page R09)

is badly warted at any time, and will earn
one a reputation that will prove invaluable.

DX WORK

We are all aiter distance. But it is an
empty goal and should have nothing sacri-
ficed to it.  However, there are some things
to observe, 11 we overlook n» hets in getting
distance.

Make it a point to always give one's call
with excellent spacing and clarity.  Speed
does not help in this, nor does extreme
slowness.  The emphasis need not be any-
where save »n the dashes. i the “dahs”
are definite and well out of proportion to
the “dits,” there will be no  confusion.
Notice if anyone errs in your call when
calling or working you at any time. If he

LI A e e

very good ex-
ample of a log sheet
used by up-to-
date amateurs. It is
%0 conceived as to
contain sufficient in-
formatien for future
reference and to re-
sult in the least
amount of confusion.

Lt 28 2 A e

JUNE 2

TIME CALLED CALLING REMARKS
6:25 ON WATCH - NO QRN.-NOT MANY ON.
7:0 cQ | s222
7:08 | S222 x GOTTiM! QSA, STEADY AC,SEZ NIL.
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does, lay the blame on vourself and set out
to avoid causing the repetition of the mis-
understandine,  1f a call is readable, the
man at a distance who hears it will be in
position to QS the fact.

RAG-CHEWING

FFor some reason. of recent months, inter-
cemmunication had dropped to an uninter-
esting repetition of forms.  Nobody has
seemed to try to be friendly and the last
thing one can get from another operator
i~ a friendly few minutes of talk. Many
that have operated since the days right after
the war can remember the friends they
made by a few casual hours spent in chew-
ing “the sock.” It was unimportant what
was talked about, anything from soup to
soap. provided something was learned and
a friend made, Also, they can remember
that mary of their friends were located be-
tween 100 and 1.000 miles away.

A corsideration that the amateur game
is d-fferent than the commercial and that
there is no great objection to our gabbing
among ourselves should bring the realiza-
tion that there is fun in knowing each
other. And we should realize that a fel-
low amatéur can’'t be known, or anything
be lcarned about hWim by onmigraphing “nif
hr om cul 73 Nor are friends made by
Cq € C ¢ ¢ ¢ € Cq g cq ¢q ¢, etc.

At any rate, the point of this is plain. In
common decency, try to show humanness
enough to talk about something hesides cul.
And if you don’t know how to start a good
talk, write me and I'll tell you.
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Sound and Audio Frequency Amplification

order to have the tube act with maximum
efficiency upon the transformer, that the pri-
mary shall have at least the same apparent
resistance as the tube itself. We also have
seen that the transformer is only cffective
when currents of varying magnitude are
flowing in the primary. Now the apparent
resistance of a transformer primary, its im-
pedance, as it is called, is lowest when the
frequency of the variations is lowest, while
the interna! impedance of the tube is always
the same (16,000 to 18000 ohms or more,
depending upon the voltage of the “C" bat-
tery). We must then construct the primary
in such a way that its impedance is equal
to the tube impedance at the lowest fre-
quencies down to a frequency of 32 a sec-
ond, and even less.

We can increase the impedance of this
primary in one way ouly: by giving it a
very high number of turns. The greater its
number of turns, the higher its impedance
at the lower frequencies, and as the fre-
quency increases, the impedance increases in
proportion, so in this way the impedance
becomes high over the entire band of fre-
quencies at which the transformer is to be
operated.

Actually, there are only a few transform-
ers on the market that have a sufficiently
large number of primary turns and thus
are capable of working efficiently at the
lower frequencies, but during the last year
or so there have appeared a number of them
that have the desired characteristic, and for
quality reproduction only these should be
chosen.

Now it is desired at the same time to
have a transformer that causes a step-up
in the voltage of the circuits handled—and
this means that the secondary must have as
many more turns than the primary as the
step-up requires. This then means that if
the primary has a very large number of
turns, and thus of necessity is bulky, the
secondary is even more so, and this of course
rules that your transformer to be efficient
can never be a nice little affair that can be
tucked away in any convenient corner. The
best transformers are bulky, heavy and ex-
pensive.

There is more to a transformer than is
generally supposed, and the making of the
good types has developed into a great art.
One of the things to be guarded against is
excessive capacity in the secondary—because
if this has great capacity or condenser effect,
it will be ineffective at the high frequencies.
This is caused by the fact that a capacity
offers an easy path to high frequency cur-
rents and thus the voltages developed will
drop below their actual values when capaci-

Recently there appeared on the market an
extremely fine transformer, undoubtedly the
result of a great deal of development. The
primary inductance is about 100 henrys.
Although no turn ratio is given, it happens
to be between 2 and 3 to 1. This manufac-
turer apparently found it next to impos-
sible to make his turn ratio higher and still
retain the superb quality that this instrument
delivers. P

Obviously, such transformers cannot be
made and sold for a small amount. Compe-
tition in the radio industry is pretty keen
and it is well to remember that because of
this, value received is proportional to money
expended.

I wish to emphasize the fact that a low
ratio transformer is good not only by virtue
of its low ratio. It just happens that it is

(Continued from page 811)

tative effects are present. But to wind such
a secondary with a high number of turns
without causing considerable capacitative ef-
fects is an art in itself.

Another demand is that the transformer
should step up the voltage quality at all fre-
quencies, and show no tendency to favor
some one or two frequencies, because in this
case these frequencies will be amplified more
than other ones, resulting in considerable dis-
tortion and bad reproduction.

A two-step amplifier is given diagram-
matically in Fig. 3, and the actual amplifier
is shown in the photograph, Fig. 4. This
amplifier has some unique features, and was
built for easy handling and quality repro-
duction. It may be stated that anyone build-
ing this amplifier will experience an agree-
able surprise when he hears its perform-
ances. )

It will be seen that there is but one jack
for inserting the loud speaker plug—and
this has been done to save wear and tear
on the telephone cords. The shifting from
the first stage to the second one is accom-
plished by mecans of a five-prong jack switch,
specially manufactured for this purpose by
a Chicago concern. How it is wired can
be clearly seen from the diagram. The fila-
ments of the detector and the two amplify-
ing tubes are automatically controlled by
means of amperites, thus eliminating rheo-
stat controls. This, by the way, assures one
of the fact that the filaments will never be
used as so-called volume controls, as is done
on too many receivers. Filament volume
control too often amounts in practice to
volume contro! by the introduction of dis-
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tortion, by reducing the maximum plate cur-
rent available, and thus results in bad qual-
ity of reproduction. A volume control is
provided in the form of a variable grid leak
across the secondary of the second trans-
former, while when general volume control,
also for the first stage, is desired, this grid
leak can be replaced by a variable resistor
of from 10,000 to 100,000 ohms across the
loud speaker jack, as indicated in dotted
lines. Both these volume controls will serve
perfectly, as they will not change any of
the characteristics of the amplified currents.
Two different transformers are used—of
which both possess the requisite characteris-
tics in their particular place. The second
transformer is one, which has an almost com-
pletely uniform step-up characteristic over
the entire frequency scale, and thercfore
causes the last tube to amplify uniformly all
currents flowing through its primary from
the first amplifymng tube. The first one was
chosen for an entirely different reason.
When the process of detection was men-
tioned, it was stated there that in some way
or other we would have to separate the car-
rier wave from the audio frequency com-
ponent. How the detector does this is not
in the scope of our article, and therefore we
will only say that this separation is accom-
plished because the detector acts as a recti-
fier, and that its plate current is a rectified
current. But, and this is important, in this
rectified current there is still present the car-
rier frequency—and we must get rid of this
component. This is done by shunting the
primary of the transformer, through which
(Continucd on page 854)
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¥ig. 3. Circuit of the finest transformer-coupled audio amplifier as yet made, A filament control
switch allows using one or both tubes and eliminates the necessity of interstage jacks,

Audio Frequency Amplifying Transformers

(Continued from page 813)

hard to manufacture a good high ratio trans-
former. I forgot to mention that a tube does
not overload so soon when the secondary
impedance is low. This is another point in
favor of low ratio transformers.

A great deal of work has been done lately
on the design of transformers to be used in
reflex circuits. Since the primaries and sec-
ondaries are shunted by fixed condensers, it
is necessary that the transformers have a
rising characteristic. That is to say, the
amplification should increase with frequency
approximately as much as it is attenuated
by the external shunt capacities. The rising
characteristic can be obtained by the use
of a special core made up of fine laminations,
and a very low ratio winding of such pro-
portions that the distributed capacity is as
low as possible. Although the effective ratio

of this transformer is slightly less than 2
to 1, measurements showed that its amplifi-
cation in connection with a 201A tube was
better than that due to a great many trans-
formers having a higher nominal ratio.

There is a very great difference in design
between a power transformer built to oper-
ate at one standard frequency, and an audio
frequency transformer which has to onerate
over a wide range of frequencies. Impres-
sive advances have been made in the last
few years but I believe that there is still
considerable room for improvement.

In conclusion let me say that it is foolish
to spend money on good transformers and
then to buy a poor loud speaker. You can-
not get good quality out of a poor loud
speaker with the best amplifier in the United
States!
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A Book About Selenium

THE MOON-ELEMENT. By E. E. Four-
nier D’Albe. 166 pages, including index.
D. Appleton & Co.

The anthor opens his preface by saying: “In this
hook the reader will find the first connected account
>f the properties and applications of a chemical eie-
ment which has raised—and disappointed—more
hopes than any other element known.”

The element in question is selenium, named from
the Greek word indicating the moon, and it is most
interesting to glance through the work and find at
last so fully treated the various elements affected
by light. The author begins by an interesting chan-
ter on the relation of electricity and light and then
goes on with his titular subject. Few of us realize
that selenium was discovered by the great
chemist Berzelius in 1817 and that he gave it
its name. The chemist and especially the blow-
pipe analyst finds that when burned it gives off
the smell of rotten horse-radish, which is actually
used as a test for it.

An mnteresting table gives the dates of the develop-
ment of our knowtedge of it and then the construc-
tion of seleninm cells, which our readers have sev-
eral times found treated in our columns, is described.

We now come to more complicated apparatus and
its application to picture transmission, its operating
of relays, and then to the Optophone, the object of
which is to enable the blind to read. The author
was identified with the Optophone. There were
very cutting remarks pu Mished concerning his
claims, and he certainly had quite a hard battle to
fight. A considerable portion_ of the book is de-
voted to tests of the practicability of this instru-
nient,

The speed of reading was very slow at first, less
than three words per minute originally, yet it seemns
that one of the blind subjects attained 80 words
per minute, nearly half the speed of eye reading.
The author claims that the problem of reading for
the blind is completely and finally solved. The
Photophone or light telephone. the reproduction of a
talking film, and the uses of the element in astron-
omy, come at the end of the book. An adequate
index is given.

enter’s

Radio for the Amateur

THE RADIO MANUAL. By Orrin E.
Dunlap, Jr.. B.S. xvii, 267 pages, includ-
ing index. Houghton, Mifflin Company.

The author of this excellent book has had so much
journalistic experieuce that he has sreceeded in pro-
ducing a thoroughly popular. readable treatise on
wircless transmission and reception. It mmst not
he supposed that the hook is merely to be read.
It can be studied. for he gives theories, tells of the
troubles incident due to static and the dead spots,
discnsses the different kinds of waves. describes the
Heaviside layer theory, and a system now fortu-
nately being adopted by publishers is followed of
having the illustrations on coated paper while the
text is on dull surfaced paper, making it agree-
able reading.

The whole get-up of the book is unexceptionable,
and a nice feature of it is a short radio dictionary,
which we would like to have had considerably ex-
tended. A table of conventional radio symbols is
given, Over seven pages are devoted to the index.
The book has the happy quality of being at once &
hook to be read and a book to be studied.

Chemistry in the Laboratory

A LABORATORY OUTLINE OF
SMITH'S ELEMENTARY CHEMIS-
TRY. By James Kendall. 112 pages,
inclnding appendix. The Century Co.

Professor Alexander Smith's elementary chemistry
has won much commendation from instructors and
reviewers, and the writer of this review well re-
members the condition into which a year's work in
qualitative analysis in the laboratory of Columbia
University brought his Fresenius' Qualitative Ana-
tysis,—acid and chemicals made of it a dreadfut
wreck. We have recentty had the pleasure of re-
viewing Professor Smith’s book and now we are
glad to see a little, comparatively cheap hook de.
voted to laboratory practice based on the larger and
more expeusive one.
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This book can stand a certain amount of chemicals
being spilled over it, and we have no doubt that a
number of them will be pretty thoroughly used up.
In its 108 pages a great deal of work by the wthor
is represented, for condensation is the hardest kind
of writing, and the work fills a long empty gap 1
the chemical ficld. The student. who faithiully does
the experiments described witl be a better chemist
than many who claim that title.

How to Make Thermit

Experiments
(Continued from page 821)

N (- ) .

was obliged to make it in lots of only 814
pounds each.

Oxides of copper are also reduced with
great violence and an experimenter should
use only a small quantity of the oxides in
preliminary experiments.

Barium peroxide when intimately mixed
with fine aluminum such as used in alumi-
num paint will almost reduce spontaneously.
The direct ravs of the sun are sufficient to
start the reaction.

The ruby is of the same compositoin as
our slag: it is alumina, Al,O,. crystallized
by the unknown processes of geologic ages.
I it were pure alumina. it would be white
and would be called a white sapphire. Some
slight impurity gives it the red color.
Crrystallization will sometimes occur in the
me ted slag of the thermit process, giving
what are really artificial rubies; attempts
have been made to produce rubies by this
process. coloring the product with an oxide
of chromium. and a very good approach to
the gem has been made.

Another interesting line of experiments is
the production of different metals, but great
care is requisite, for some metals go into
the disintegration with almost explosive vio-
lence. Cobalt and copper are two metals
which must be used in small quantities only
on account of this danger.

CThe Ark of the Covenant

navigation of our ships, and had made models of
many contrivances for the controls and the manip-
ulation of our lifting gas. Finally, we possessed
a supply of radium greater than had ever been
known before in the world. and worth enough
money to set us all in luxury for the rest of our
lives.

{n the matter of creature comforts we were very
we'l off. We had vegetables growing in a clearing
dowr: the river; we had fish and venison and wild
pig, with occasional snatches of frazen heef and
mutton; we had. of course, the best of canned
foods, milk, meat
and chickens thriving in a cave at the ~outh end
of our main cavern—the ducks coralled by wire
netting.

To reach this point in our preparation had taken
over two years, and indeed we had celebrated two
Christmas  feasts and two Thanksgivings in the
big living-cave of the platcau.

We had come to the stage once more when we
would have to make a journey to the outside world.
By now the materials for our two airships with
the necessary instruments would be waiting for
us at New Orleans. and we were due to com-
plete the number of our compary.

Before setting out on our last voyages, 1 put
the who'c of the wien on constructing great doors
for the main and smaller entrances of the cavern.
These we made of trellis-work in heavy scant-
lings of wood, overlaid with wire nets, and we
fixed floating hoxes of soil at their hases, plant-
ing quick-growing creepers or: them. We planted
well past the hinges of each flap to a good dis-
tance along the cliffs on either side of our water-
way. When we returned from our next voyage,
the entrances to our cavern were masked with
luxuriant foliage.

Getting Recruits in America and England

II

I took Devonridge, Dane and Higgins with me
to England for the purpose of recruiting men,
Greersleeve volunteered to find some in America,
as qid the two Lippencotts and Curtis, We went
carefully to work on both sides of the Atlantic.

In England, Dane did the best work among us.
He found us six skilled mechanics for whose char-
acters he could vouch. 1 found five good seamen

and fruit: auwd we had ducks ’

(Continued from page 807)

and airmen who had served with me previousty.
and Devonridge weighed in with two excellent
sportsmen of his owr type, and a couple of men
who had heen on his estates.

We each kept our own party and vovaged sepa-
rately to New Orleans, where we found that Lip-
pencott and his helpers had recruited sixteen good
men. There was not a man among the whole
thirty-one wh> did not promise well, and the ex-
perience of the next year at the platean only fouund
a sirgle failure among them. Our total comple-
inent. excluding the Master, now numbered forty-
seven., and still our tally of men wounded in war
was unbroken. 1 had almost made a point of that

qualification to mv recruiters, and they seemed
to have made much of it
While my party was in England, Lippencott

had had the Clutha loaded. but with the number
of men we had to carry and the weight of our
material. we fourd that at least two journeys would
be necessary, It seemed hardly safe to leave any
number of men to kick their heels in New Orleans
for some months, so I determined to ship the lot
at once. The little vessel was packed, but the
spirit of the men was good and they bore the
cramping  with cheerfulness. The voyage was
made at good speed and, except for having to hide
the men on passing several of the river ports, we
arrived at the storchouse without adventure,

There 1 gave over the command to Devonridge.
with Greerslceve and Curtis as juniors, and when
the unloading was done, I took the vessel without
further delay down river again fer another trip
to New Orleans. lHere I shippcd the last of
our material, and a good amount of stores.

On my return to our base on the river 1 found
Devonridge waiting with men to uuload. We car-
ried our stuff upstream to the plateau.

1 outlined a plan I had conceived to the Chief,
which was simply that after two further voyages
to America for stores we should burn our boats
behird us, and not go back to the outer world until
we could make the trip on the Ark of the Cove-
nant. The Chief agreed, so when the final twa
voyages had been made under Devanridge, we ran
the poor. trusty little Clutha into a_creck down-
stream and felied trees ahaut her, effectually con-
cealing her where I suppose she lies—bless hert—
to this day.

We shipped Smithers and his toucan. Nosey.
hav ng ahout hroken their hearts by razing the
storchouse and bungalow to the grournd, and as
we proceeded upstream we put charges of giant
powder under tall trees bhehind us so that they
fell across the water. securely blocking any pas-
sage behind us. In a month or two the way would
be nigh tmpassable.

Thus we cut ourselves off from civilization—ex
cep for that which we carried with us—and a full
year clapsed before the world heard of us again.

Fveu in the cavern we were shut from prying
eve.. for the great doors were now a mass of

gresn, and wherm we chose we
troglodites.

The crew settled down to work with commend-
able earnestness of purpose, and we had trouble
with only one man.

It must be remembered that our company con-
sisted of picked men,  We had some of the most
skil ed engineers, mechanics and electricians that
coud have been found in Britair or America,
and in addition we had others who made up for
their lack of skill by willing spirit and remarkable
adantability. The young men from about town,
bot! British and American, where they could not
do work in which they had been trained, took off
their coats and worked like laborers.

I'hi‘ip, Marquis of Devonridge, as an example,
wotld take his ex-gameckecper, one Moggs. off for
a day's hurting, and would bring in enough fur
and feathers to keep the company feeding well for
days: but next day would sce his lordship on somne
rigging work, taking orders from Sam Smithers as
cherrfully as he had given them to Moggs on the
day previous. Moggs, too, would he found cook-
ing an appetizing meal for the Chief—to whom
he speedily became devoted—with the same ami-
able imperturbability as he had shown in tramp-
ing through the “marshland after Devonridge.
Moggs was a treasure, for he was the only man
amcng us who dared argue with the Chicfyas to
what was the proper time to eat ard sleep. In
room of Grumstock, otherwise engaged, he made
hinelf an unofficial batman to our leader, cook
to ‘he company in general, and factotum at large
about the caves.

Another mighty hunter in our midst was Billv
Haynes. Haynes had fewer words than any man

could be very
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among us, not even excepting Smithers, and he
rever was upset, never ruffled. The only time
we ever saw him show the slightest symptom of
being moved was when Lin Greensleeve decried the
merits of Billy’s double-barreled English sporting
gun in comparison with one of the pump variety
from America.

“That’s a lot of dam’ rot, Greensleeve,” said
Billy with his widest stare. “Talk about some-
thing you know—f'r instance the smelly stuff you
work in—and P'li listen to you.”

Of Lin Greensleeve 1 have written something
already. He was good in the way that only an
American can be. Full of the humorous exaggera-
tion beloved of his countrymen, he could 'string.”
as he called it, the Britons among us with supcrb
ease, and he had the knack of causing laughter,
but when he settled down to work he tore at it
and hammered at it with a driving force that was
a thing for wonder. Young Lippencott, too, and
Steven Curtis proved their value, the former com-
bining a drawled wit with a steady application to
business, and the latter with no less zeal in har-
ness, and his delightful gift of song always avail-
able for our amusement.

The cement that bound us together was devotion
to the frail little man who inspired us. He moved
in our midst with a gentle alonfness which did not
repel. He helped us in our difficulties, out of the
deep store of knowledge in his amazing brain, and
he tended us in sickness or injury with the ex-
tremest skill, though fortunately his ability was
seldom called upon on the latter account.

In the hands of these willing comrades, and
under the direction of our brilliant leader, the
airships steadily grew into shape ir their stocks.
and at last the time came when the first Ark of
the Covenant was ready to take the air and the
second only waited the performance of the first
to allow completion. [ think more than myself
experienced a thrill of sorts when that night the
Chief and myself stepped into the recreation room
of our company.

“I have come to tell you, gentlemen.” said the
Chief, “that to-morrow we fill the ship with gas
—ard to-morrow night we take the air.”

The cheer that went up might have been heard
over the Andes in Ecuador!
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The Start of the Ark of the Covenant and Iier
Display of Wonderfal Capabilities

It was New Year's Eve and a night of bright
moonlight that paled the tropical galaxy of stars.
The Ark of the Covcnant tloated down the main
cavern on her own power. We had fixed taut
cables cross-wise over the walls and roof of the
cave, so that she would rubh against no rock sur-
face. For a moment she hung steady over the
entrance basir, then I nodded to the Chief. who
was by my side. He gently pulled round the
ascent indicator as I belled for half speed, and
the ship rose smoothly by the head as we gath-
ered way.

We shot up at a surprising speed, and on the
instant [ knew of a certainty that I was in com-
mand of the finest craft that ever sailed on sea
or in air. She was a living thing. obedicrt, gen-
tle, strong. We tested her thoroughly against the
wind and with it, and her highest speed was well
over three hundred kilometers an hour. Her bal-
ance was perfect.

We closed all apertures and turned on the
compressed air, which was also fed to the engines,
and we gave her full gas, We rose at dizzying
speed, so that 1 began to have fears for our bal.
lonets. We touched a height close on rine thou-
sand meters, and the earth was lost to us. Higher
we went, and it was certain that no known ma-
chine conld rcach us. Yet we found resistance
enough for the propellers to cruise at a good speed.
We knew that we were safe from all pursuit when
we chose.

We came down again and tested her for drift
for her turn. She drifted little, and with the
help of the pivoted stern ecabin she could come
about almost inside her own length.

The Chief accepted the wonderful performance
of the ship with the greatest calm, for I think
he never had a doubt of her capacity. What con-
cerned him more was the working of the various
irstruments he had invented for our use. First
of these was the navigating globe.

This was nothing less than the earth in minia-
ture. For its control the Chief had utilized not
only the magnetic rays of the earth, but also in
some extraordinary way the pull of the world as
it revolved on its axis. The hall. which was the
earth in replica, thus was always poised in exactl
the same relation to the ship as the carth itself.
The globe swung on an elaborate system of gym-
bals, and its core was taker up by a series of
magnets. The whole of this complicated picee of
mechanism was inclosed in a gas-filled chamber,
the top of which was pierced for a lens, through
which the illuminated portion of the globe directly
under was thrown magnified by a camera obscura
on a vertical ground-glass screen. The ground-
glass screen was crossed by two hair lines, their in-
tersection giving the position of the ship over the
earth, ard the vertical hair her direction. To test
the instrument, the Chief bade me fix my own
course for some place recognizable, making my
own reckoning, and he covered the ground-glass
with a cloth.

fixed on Caracas, and put the ship in that
direction at full speed. On my mettle 1 took no
chances. 1 calculated drift and everything that
might throw us out of our course. and when we
arrived over the city ard pulled the cloth from the

indicator, the crossed hairs stood clean on the dot
representing the place.

Trying Out the Gas in a Glass Bomb

It was on a plain of the hills behind Caracas
that I was first introduced to the directive rays
which controlled the cloud of anwsthetizing gas,
for here the Chief had a glass bomb filled with
the liquid gas and dropped haphazard on the plain.

Below us the gas widened into a luminous cload.
The Chief was working with a box affair which
had a sort of lens arrangement on one side and
was connected to the high-tension circuit. lle
and Thetford manipulated this box through a hatch
in the cabin tloor. As | watched I saw the cloud
take shape and move across the plain, now one
way. now the other.

We were drifting on the wind with stopped en-
gines, but the cloud was made to travel in ad-
vance of us or across our path at the will of the
Chief. As I watched, 1 saw the cloud move to-
ward a series of dots, cattle of some sort, on the
plain. Tt cnveloped them, and whatever they were,
horses or steers, they were all lying on their siles
when it had passed.

“It is enough,” said the Chief.
“Have you killed them, sir?” 1 asked.
looked up at me very mildly.

“Why, what a question.” he said, “and from you,
Seton!  No, no, my friend, they are only asleep.”

As he spoke, he moved the box back and for-
ward quickly and below the gas cloud was broken
and began to disperse.

“That is well for one morning.” the Chief said.
rising. “"Now, Seton, let us be back at the plateau
with the dawn.”

In the west the moon was low down, and dark-
ness was spreading over the land. Below us no
Light glcamed, nor often did we catch the faint
sheen of water, save only when we sped over the
Orinoco itself. Darkness for a space, but for the
the light of the stars, and then came that cold

And he

tinge of grey in the east.
Quickly taded the grey into pale topaz and
chrysoprase, until, as we slanted down to the

basin of our cave, it was lost in the glory of the
risen sun. Our trial trip was over with abundant
success.

We Pay One Cent a Word

WE want good electrical articles
on wvarious subjects, and here
ts your chance to make some easy
moncy. We will pay one cent a
word upon publication for all ac-
cepted articles.  If you have per-
formed any novel experiments, if
you see anything new electrical, if you
know of some new electrical stunt be
sure to let us hear from you. Articles
with good photographs are particu-
larly desirable, Write legibly, in ink,
and on one side of the paper only.
EDITOR.

v

Narrow Escape of the Ark of the Covenant From
Wreck

Two days after our initial voyage we almost
tost the first Ark of the Covenant as a total wreck,
and a little later it scemed likely that both our
ships would be damaged beyond repair.

The second ship still lay in her stocks, waiting
for any improvements that might be suggested by
the performance of her sister ship. We had taken
out Ark of the Covenant—I on continucd tests,
and we had been cruising some hours towards the
early evening, when, without warning, we were
caught by a tropical storm at a considerable dis-
tance from our base. For the storm in itself we
needed to care little enough—it would have been
possible to ride over it. But we found ourselves
in the air with only sufficient petrol for the home
run. We had, moreover. no stores aboard to ner-
mit any comfort in waiting for the storm to die
down.  There was nothing for it but to run.

Behind us the storm was rising on a following
wind, and it was a question of time if we cculd
be at the cave entrance before the impact caught
us.  The ship behaved admirably, rolling little,
heeping her balance, and speeding like a thrown
javelin for home, We dropped into the entrance
hasin under a sky black as ink. Over us the
rising wind was moaning, precursor of swift hur-
ricane. If we could not get the ship into the
cave, the chances were that she would first e bat-
tered against the cliffs, then lifted and thrown
perhaps into the South Atlantic.

Every single man jack ashore was on the guy
ropes and numbers of the crew had dropped
hardily into the water to help, but the ship swung
stubbornly towards the threatening angle of the
entrance. They had not the weight to pull her
round. and the edge of the hurricane was tear-
ing down on us. From the cabin of the ship I
was trying to direct the operations of the men
both aheard and ashore, hut the noise of the wind
made hearing difficult. It came to me that if we
did not act quickly, time for action would be
past—so I sprang for the deflation gear and spun
round the handle. In a second or two there was
scarcely a foot of gas in the whole ship, and we
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sank into the basin. Now I shoved over the con-
trols to half speed.

Deprived of her buoyancy, the ship was easier
to handle, and as the men resisted the drive of
the wind, we forged ahead into the cavern, our
propellers lashing the water and our cabin awash.

It was in the nick of time, for even as her rud-
der passed the jambs of the entrance, the crest
of the hurricane caught the ship and threw her
stern against the fender ropes. But we were in-
side at the cost of strained rudder stays and one
propeller-blade broken. The great doors were
closed against the storm, which was now upon
us with clamorous fury. To restore a measure of
buoyancy to the ship. ‘enough at lcast to take her
out of the water, was only a question of turning
on our reserve gas. And in a little Ark of the
Covenant—I was snugly secured by her mooring
stays in _her own hangar cave.

All this time the Chief had not moved from his
position. He had been clinging by his single hand
to a rail. and 1 turned to him with an apology for
sousing him and his wonderful instruments. But
the only reply I received was one of his extremely
rare hand-shakes, and I knew then that 1 had
somehow pleased him,

We went together to the living quarters, and
when we had changed I joined him in his labora-
tory to watch the storm. Fortunately the windows
of the laboratory and of the living-rooms were
sheltered from the force of the wind, and we
caught nothing but the eddies. Outside, the land
lay in half light, but it was possible to see that
the trees and shrubs near us were bent low and
laid flat by the terrific drive of the hurricane.
Sonietimes 'a_great tree would give, the earth be-
low it would part and the roots would come up
majestically into the air with a cloud of broken
soil. At times one of these uprooted trees would
be lifted bodily and carried through the air like
a feather. Bushes were tlung high, and the air was
filled with débris, whizzing along at lightning speed.
ll{t{n‘ouyzht of the lines from the ‘‘Deluge” of

To hear, frae the pit-mirk on hie,

The brangled collieshangie tlee,

The warld. ye'd thocht, 'twixt land an’ sea,
Itsel’ had coupit,

And for auld airn, the smashed débris
By God was roupit!

Then came the rain, a grey streaking curtain
of it, thickening in texture till it was almost a
solid mass of water obscuring the view, its base
a teeming mist of shattered drops. Thicker and
niore dense it grew, till the roar of it drowned
the voice of the wind.

Suddenly the fall of the water—it could not be
called rain—thinned, and a terrible spectacle came
before our eyes. The water thinned. gathering to
a dense core, and wreathed into a whirling spiral
which spun up and up until widened into an in-
verted cone of lcaden cloud, behind which the
lightning played in livid shects and splashes. And
the deuse column of water moved over the cup
north of our plateau, solemnly, majestically, roar-
ing the tunec of its march as it went, with under-
tones of the crashing thunder. Its trail was a
wide path of smashed and riven trees and tat-
tened shrub, Over the cup of land the column
moved, leaving a shect of desolate water, until
it passced to the spur of hills of which the plateau

was the point, and was lost to our sight. Its voice
now was mutc_d to a distant murmur, fretted by
jagged mutterings of far-off thunder. The drab

greenish mauve of the sky lightened to a gencrous
amber,

Of our relief that we had found haven before
such an awful visitation let a second silent hand-
shake between the Master and me bear witness.
Yet our worst danger was still to come, and we
were to find that we had congratulated each other
tao soon.

The river of the northward cup was lost in a
wide sheet of water, and it was apparent that the
outlet gorge was too small for gquick drainage.
We saw that the water of our entrance basin was
rising steadily and quickly, which meant that the
level of the waterway within the cavern would be
rising also. This we found to be the case, but
towards nightfall the risc seemed to have found
its maximum. We were cheated into a false sense
of sccurity.

Other Dangers Impending — The Flooding of
the Cavern

The note of our cavern waterfall gave us first
warning of the danger. In the years of our so-
journ under the Plateau of the Scar, the voice
of the fall had ever been a friendly whisper to
us. We lived with its solacing murmur always
in our ears, and I think we missed it when absent
from the cave. But in the middle of the night
after the hurricane, we became acutely conscious
that its note was changing—growing louder, gain-
ing a suggestion of menace.

The noise swelled into a threatening roar, and
as 1 got up from my bed to dress, the whole
cavern was filled with a hoot and rumble which
vibrated enough to shake the teeth from one's
head like pips from a squeezed orange. It was
plain now why the Indians avoided the Plateau of
the Scar. The noise was terrifying.

Already most of the men were astir, for the
uproar made sleep impossible, and when I got
out of the dormitory into the main cavern and
pushed home the main switch, the ares lit up a
<ight that spelled immediate danger. The column

(Continued on page 846)
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try for years but he was for many
chemistry work.

Experimental Equipment
Furnished to Every Student

We glse to every student without additlonal charge this
chemical equlpment, Ineluding forty-nine pleces of labora-
tory apparatus and supplies, and forty different chemicals
and reagents. These comprise the apparatus and chemicals
used for the experimental work of the course. The fitted
heavy wooden box serves not only as a case for the outtit
but also as a useful laboratory accessory (or performing
countless experiments.

CHEMICAL INSTITUTE
OF NEW YORK, Inc.

Home Extension Dlvision 9
66-X—WEST BROADWAY NEW YORK CITY

TREASURE

can still be found In

CHEMISTRY

ood Chemists Command High Salaries

and you can make yourself [What Some of Our_
independent for life by un- |Students Say of This
earthing one of chemistry’s | i s s o o
yet undiscovered secrets. for ol o en sppeined Sl o

H way In which they are written makes nie wait
Do you remember how the tales of pirate gold used to fire R T L S LS
your imagination and make you want to sail the uncharted INS.

seas in search of treasure and adventure? And then you T wish to express my appreciation of your
would regret that such things were no longer done. But that mendation to the General Electric Co. 1 in-
iS a mistake, They are done-——todny and everyday—not on tend to start the student engineering course at
desert islands, but in the chemical laboratories throughout lines, but the fact that I had a reeommenda-
your own COU"!")’~ QUietl)'1 SYS‘Cmﬂ“Cﬂ“y, the chemist works. siderable influence in lielning me to secure the
His work is difhcult, but more adventurous than the blood- | jeb.—H. VAN BENTHUYSEN.

curdling deeds of the Spanish Main. Instead of meeting an | ;007 course and am sti)l dolng nicels. I hops
early and violent death on some forgotten shore, he gathers

‘ . o R o NORKUS. JR.

T. O'CONOR SLOANE. weal.th and honor through his mvn'luable coptnbuuoqs to hu- Thfindls00r conrae  excellentiand Sour Instrues
AB., A.M.,LLD. PD.. 4 manity. Alfred Nobel, the Swedish chemist who invented :,!Imé. Ilrlulhlully. Bie) (‘leﬂr('slt and b’eslhnss‘;rr:;

NO‘ a t. B Lect r an . eyt . o wve ever taken. and yours iz the

Author. l}:_':rxr::r'ﬁfl'reaﬁgﬁmgri- dynnmnte, made SO many millions thﬂt_ the income alone from one I've studie.—JAMES J.  KELLY,

:;nn(ilhc;mnc_nttho;:ewynx:dellllpr‘::galnl his bequests provides five $40,000 prizes every year for the poFrom the time 1 was haing Chemistry it
emist i any well g 2 p as never been thus explained to me as it is
nchlevemcn(sslto his credit, Not advnn_cement of science and peace. C. M Hall, the cl_\e(nlat nos gt R ainE Eecomi nlendIng s st hEn s Lot my
oaly has Dr, Sloane taught chemis- who discovered how to manufacture aluminum made millions | friends, and urzing them to_hecame members

yeara ‘'engaged i commercial | through this discovery. F. G. Cottrell, who devised a valu-
able process for recovering the waste from flue gases, James T shall always recommend your school to my
Gayley, who showed how to save enormous losses in steel | frlends and lec them know hiow slmble your Jes-
manufacture, L. H. Baekeland, who invented Bakelite—these 1 am more than pleased. You dlg rlght 1n
are only a few of the men to whom fortunes have come from the start. I am going to get somewhere
through their chemical achievements. you.—A. A. CAMERON.

BURIED

Course:

anticipations. Sinee I have been studying with

ash by proximate analysis, The lessons are
helping mo wonderfully, and the jnteresting

prompt reply to my letter and to the recom-

the werks. This fs somewhat alongz electrical

tien from a reliable schonl no doubt had con-

So far I've been more than pleased wlth

he_your honor graduate this year.—J, M.

of such an organization.—CHARLES BEN-
JAMIN.

sons are.—C. J.

with this course. I am so glad that I found
N

I use your lessons constantly 83 I find it
more thorough than most text books 1 can

L]
o . ~——WM. . TIBLS.
NOW HS the Tlme to L‘;Il"l::nklns: you for your lessons, which I find

° not ooly clear and conelse, but wonderfully

St d Chemlstl’ interesting, 1 am~—ROLT. H. TRAYLOK.
u y A y 1 received employment in the Consolidated
Gas. Co. 1 appreeiate very much the guod

service of the school when a recommendation

Not only are there boundless opportunities for amassing was asked for.—J0S. DECKER

wealth in Chemistry, but the profession affords econgenial
employment zt good salartes to hundreds of thousands who
merely follow out its present applications. These appli-
cations are tnnumerable, touching intlinately every business and every product in the world. The wwerk of the
chemist cun hardly be called work at all. It 13 the keenest and most enjoyable kind of pleasure. The duys

In a ehemicsl lahoratory ure filled with thrilling and delightful experimentation, with tho allurin /
prospect of m dlscovery that inay spell Fortune always at hand to spur your enthusiasm.

You Can Learn at Home 7/

To qualify for this remarkable callinz requires elaborate spectallzed tratning. Formerly it iras /

necessary to attend a unlversity for several yYears to acquire that tralning, but thanks to our

highly perfected and thorough system of iInstruetlon, you cun now stay at home, keep your /CHEMICAL
position, and let us educate you in Chemistry during your sparc time. Even with only common

schonling you can take our course wnd equip yourself {or immediate practical work in a chemieal INSTITUTE
laboratory. Dr. Bloane gives every one of his students the sarae careful. personal super- /op NEW YORK
vision that made him celebrated throughout his long career as x college professor. Your/

instruction from the very beginning Is made Interesting and practical, and we supply you Home Extension

with apparatus and chemicals for performing the faseinaring analyses and experimental Divislon 9
work that plays such a large part in our method of teaching, and you are awarded the / 66. X —West Broadway
Institute’s official diploma after you have satisfactorily compieted e course. New York City
EasY Monthly Payments / Tlease send me at ones,
You don’t hase to have eren the small price of the cour-e to start. You can without zny obligatlon on my
pay for it in small monthly amounts—so small that ycu won't feel them. part, your free 13ook ‘‘Opportuni-
The cost of cur course i3 very low, and includes everything, even the tles for Chemlsts,”” and full par-
chemiatry outfit—there aro no extras to buy with our course. Cur pian tlcutars about the Experimental Equip-

of monthly payments places a chemical education withln the reach of ment given to every student. Also please
everyone. Writo us and let us explain our plan In fuli—give us the /g.-u me about your plan of payment and
opportunity of showing you how you can qualify for a highly trained / your speclal 30 day offer.

technical position without even giving up your present employment /

Special 30 Day Offer

Besides furnishing the student with his Experimen-al /
Equipment, we are making an additional special offer for /
a short while only. You owe it to yoursell to find out
about it. Write today for full information and freo
book ‘'Opportunitics for Chemists.”” Send the coupon
right now while It is fresh !n your mind. Or just /ADDBESS e mvre e ane o+ eimasne o o o oFoR B anfrbzet B oxh 4 K xb i b g Bosereiie o0 eln
write your name and address on a postal and mail
it to vus. But whatever you do, act today before /
this offer is withdrawn. /

DON'T WAIT—MAIL COUPON NOWI1 CITY....

Ezp.. Oct. '25

NAME ...cccvcennnnnnnsn

..... veereen.. BTATE.. . .........¢00




BY DOING

Every phase of all

ELECTRICITY

> -u taught by
Nl Actual Practice

In America’s foremost and oldest
institution for trade training

No Books Used

Individual Instruction.
Start Any Doy

Write for FREE 64-page catalog |

THE NEW YORK '
ELECTRICAL SCHOOL

31 West 17th St., New York City

the BIG PAY
Job ™77

4 ing radio positi n tha m
T themn ] know what and where those real po-
are —ard ) can qualify you, in a few woeks
spare lime, tofill one of S B0 yOU CAD e8rn

$3,000 to $10,000 a Year—Learn

ol s of men in
i io for lsoye-u. I-‘t Home

make y edged radio expert iy o
?.ny ‘man. "Y:n:vu] Teaas fow to instal .‘.!:P.E..KE.
injy and receivil .pmntu,.gmhmm and amat.
.u:fna. You will know Radio thoroushly —and will get
i because of your better, birc T
t Free! fod
get the big AL IR &, v
5ot abmolutely FREE. Write me
B aliyl frwin J; Mendets
'AMERICAN RADIO ENGINEERS
646 N. Michigan Ave., Dept. 106 Chicago
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new and useful it is patentable, send

::'ygg‘r"h;v;;:lho-n Ilsnvemlons developed, patented, Trade

marks and copsrights obtained in the U. S. and Foreign
countrles,

Z. H. POLACHEK . - 70 wall St.

Reg. Patent Attorney

ger imuo

New York

Professional Englineer

RITE TO-DAY

SEND POST CARD FOR DESCRIPTION OF
“STANDARD WIRING”

THE GREATEST BOOK ON ELECTRIC LIGHT
AND POWER WIRING EVER PUBLISHED.

H. C, CUSHING, JR., 10 W, 40th St.. New York
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EDITED BY JOSEPH H. KRAUS
N this page every month we will give our readers the benefit of our experience on
patents and questions pertaining to patent law. Years of our treatment of the subject
of patented, patentable (and many unpatentable) devices has proved satisfactory to

hundreds of thousands of experimenters.

The writer, who has handled the Patent Advice

columns of SCIENCE AND INVENTION MAGAZINE for the past seven years, will

answer questions pertaining to the experimental side of Patents in this publication.

If you

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.
publications, ScIENCE ANDp INvENTION, handles patent advice in other branches.

Another of our
Address

"Experimenter’s Patent Service,” c/o The Experimenter, 53 Park Place, New York City.

Commutatorless D. C. Motor

(18) A. B. Boswick, New York City,
N. Y., asks if he should apply for a patent
on a commutatorless direct current motor, a
model of which he has built and which does
give pure D.C.

A. The uni-polar direct current gene--
ator which you have designed is not new in
principle nor in construction. The difficul:y
with devices of 1his nature lies in the fact
that they cannot be built on a large scale
to give current of any consequence. We,
therefore, would advise against applying for
a patent upon this suggestion.

Photographs Via Radio

(19) Henry A. Massello, Somerville,
Mass., sends many drawings for a system
for transmitting photographs wia radio, and
asks our advice upon the same.

A. Your suggestions for the transmission
of photographs by radio are far inferior to
other methods now employed. You mention
that your system is seli-synchronizing, and
then you attempt to use an alternator in
vour circuit for accomplishing the synchro-
nization. The difficulty with all circuits of
this nature is that alternators at both ends
of the line must produce the same frequency
at identically the same time in order to give
accurate results. Aside from that, your sys-
tem has not been developed experimentally,
and we are confident it would give extremely
poor results if made just as described. We
certainly would not advise tlmat you apply
for a patent upon this idea.

sent Free on request.

Pittsburgh Offices:

Chicsago Offices:
514 Empire Bldg.

1114 Tacoma Bldg.

Name

PATENT

Before disclosing an invention,
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,”
Highest References

FREE COUPON:

VICTOR J. EVANS & CO., Patent Attorneys

New York Offices: 1001 Woolworth Bldg.
MAIN OFFICES: 930 NINTH, WASHINGTON, D. C.
Address

TRADE-MARKS

COPYRIGHTS

the inventor should write

Prompt Attention Reasonable Terms

San Franeisco Offices:
1010 Hobart Bldg.

Philadelphia Offices:
§18-519 Liberty Bldg.

Investing

(20) F. R. Mealen, Newport, R. I, sub-
mits to us photographs, specifications and
prospectus of an eclectrical time switch, in
which he has been asked to invest. Ile
would like to know our opinion of the mar-
ketability of such a switch before putting
his money into the device. His other ques-
tions are made clear in our answer.

A. There is, of course, a market for
clectrical time switches, and quite a num-
ber of them are being used at the present
time. Some arc used in store windows, shops
and factories to turn off the light at pre-
arranged times; it may be shortly before
midnight or about 1:30 in the morning. Such
systems are also used on poultry farms in
the winter time, chickens having been found
to lay eggs in greater number when their
davlight period has been lengthened.

In carefully looking over the specifications
of the system you have outlined, we are of
the opinion that the same possess no mate-
rial advantages over other time switches,
but are in fact considerably inferior to other
systems we have seen. The time switch sub-
mitted by you necessitates the employment
of two clock-mechanisms, each of which is
sct to go off at a different time, and in this
manner the lights are turned on at one honr
and off at another. The mechanism em-
ploys a regular snap switch arrangement,
and of course this feature of it is inexpen-
sive. The two clock mechanisms are expen-
sive, and failure on the part of either one
of them will make the device inoperative.
The majority of time switches use but onc
clock mechanism, are much smaller than the
system you have outlined, and seem to be
more rugged in construction and perform
the same work.

Grouping all the facts together, we con-
sider investing in a proposition of this nature
to be quite a risk. It may terminate suc-
cessfully, dependent upon the managers, en-
gineers and finances in back of the work.
On the other hand, it may bring no finan-
cial return whatever. Of course, gambling
with these systems is one means of secur-
ing money rapidly if they succeed, and in-
variably if successful they return a fair
value on the investments. A time switch
is not as stupendous a proposition as the
telephone, the wireless, the telegraph, the
Westinghouse air brake or any of those
other standard stocks that are constantly
being quoted by banking organizations.
These appeal to the populace at large. The
device itemized by you appeals to but a few
storekeepers.

In considering an invention practicability is
important but equally essential is the demand
for the device.
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MY PATENT
LAW OFFICES

i, INVENTORS

3 Write for these

)

\d
»
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Attheleftis a view
of my drafting and
specification offices where
a large otaff of experienced

xperts arc in my constant
employ, All drawinga nnd specifications are pre-
pared under my perronal supcrvision.

Clargy ;‘
ol CE A
[ ~ ..-____ p\hmm‘y

PROTECT YOUR IDEAS L[|

Take the First Step Today—I5n INVENTION

If you have a useful, practical, novel idea for any new article or for an improvement on an old one, you

should communica‘e with a competent Registered Patent Attorney AT ONCE. Every year thousands of A @ ‘
applications for patents are filed in the U. S. Patent Office. Frequently two or more applications are made S

for the same or substantially the same idea (even though the inventors may live in different sections of the L‘lARGNCE A, OBRERN
country and be entirely unknown to one another). In such a case, the burden of proof rests upon the last [ "3::‘;:‘,,

application filed. Delays of even a few days in filing the application sometimes mean the loss of a patent. )
lose no time. Get in touch with me at once by mailing the coupon below. =

No Charge for Information Strict Secrecy Preserved
on How to Proceed

Write Me in Confidence
The books shown here contain valuable information relating to

patent procedure that every inventor should have. And with  All communications, sketches, drawings, etc.,
them I will also send you my *"Record of Invention” form, on  are held in strictest confidence in strong, steel,
which you can sketch your idea and establish its date before a  fireproof files, which are accessible only to
witness. Such evidence may later prove valuable to you. Simply A

5 : o authorized members of my staff. Feel free to
mail the coupon and | will send you the books, and the ‘' Record . N
of Invention "’ form, together with detailed informationon how to  write me fully and frankly. Your case will
proceed and the costs involved. Do this NOW. No need tolose have my perscnal attention. It is probable
a minute’s time. The coupon will bring you complete informa-  that I can help you. Highest references.

tion entirely without charge or obligation. But EIRST—clip the: cougem ahd, #eét o
Prompt—Caresul free becoks. Do THAT right now.

Efficient Service ‘ ° @
This large, experienced organization devotes its entire time Mall thls coupon ”ow.

and attention to patent and trademark cases. Our offices

Supreme Court, District of Columbia;
United States Court of Claims

Practice confined exclusively to Patents, Trademarks
and Copyrights

are directly across the street from the U. S. Patent Office. | q i
We understand the technicalities of patent law. We know 1 CLARENCE A. O’BRIEN, {
the rules and requirements of the Patent Office. We can 0 Registered Patent Attorney,
proceed in the quickest. safest and best ways in preparing i 237F Security Savings & Commercial Bank Bldg., |
an application for a patent covering your idea. Our success hi D.C i
has been built on the strength of careful, efficient. satis- k Washington, D. C. i
lf;a:c;‘c:;y sz:v;c;e ;ot:;vf)nto': and trademark owners located i Please send me your free books, *How to Obtain a Patent,”

r i nio . " o .

st | and "' Invention and Industry,’” together with your "' Record of :

’B 3 1 Invention'' form without any cost or obligation om my part.
Clarence A. O'Brien i
Registered Patent Attorney ] Name. . . L e el e B B o By g g a1 A l
Member of Bar of : Supreme Court of the United
States; Court of Appeals, District of Columbia; I Address ‘

(Important: Write or Print name clearly)
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Battery Prices
SMASHED!

To Consumers Only
4y Hereisareal batteryquality,
+ 4 guarqmecd to _you at prices
¥ that will astound the entire bat-

tery-buying public. Order Di-
f rect From Factory. Put the

Dealer's Profit in your own pock-
) ;t. {ohactudnlly ::\'c: much mo;g

_than half, and so that you can

eonvinced of true quality and perform-
ance, we give 8 Written 2- Year Guaran-
tee. llercis your protection! No need to
take a chance. Our battery is right—and
the price is lowest ever made. Convince
yourself. Read the prices!

Auto Batteries  Radio Batteries
6Volt,11 Plate, $9.50 6Volt, 100 Amp.$9.50
6Voit, 13 1'ia16,11.50 6Voit, 120 Amp.11.50

12Voit, 7Flate,13.00 6Volt,140 Amp.13.00

Buy Direct—-Send No Money
We ask no deposit, Simply send name and ad-
dress and style wanted. fisttery wili besliupped
same day wo recelve your order Express C.0.D.
subject to your examination
on arrival, Our guarantce
accompanies each battery.

We allow b discount

ARROW BATTERY CO,
Dept, 314. 1218 So,
Wabash Ave,,Chicago

I|"

)DRAFTING Lessons|

to prove you canlearn AT HOME
In your spare timel
T have made Drafting so simple to learn.
that any fellow with common schooling can
now master it qlunckly and easily at liome
in spare time! 1 will send you 3 interest-
ing lessons Free to show you that you can
become an_Expert Draftsman, At the
same time I will tell you ali about the
wonderful opportunitics and hig salaries
open to Drafismen, There’s a blig demand
for men wno know Drafting from begin-
| ning to end, at $76 to $125 a week.
in for n 1 -

Train'g"Job*s¢ Raise tppz

If you're earning less than
$40 8 week, go into Draft-
ing. You can learn by my
new job-method in a few
months. Free Job Service
hes _provided thousands of Jube
for both Students and Graduates.
Here ls your opportunity to get
aaarals e for prriotion. asd
where salaries uanlG '

Send Today? for. fres Jos-
fce Infarmation, etc.

Chlef Drafting Engineer

out obe ¢
extra cost.

Y

AMERICAN SCHOGL, pept.0760, Chicago

]huﬁoﬂnﬁ&m-

at BIG

SAVINGS

Get our big FREE
Catalog.Illustratesand
describesmost advanc-
ed hook-ups. Newest
standard kits, and lat-
est parts at prices far
below others. Save
money! Write for this
book at once. No

charge. No obligation.

Amateur Mechanics—Model
Makers—Students

WADE
BENCH - LATHE
Cap: 4”7 ia. x 127
Tength, Silderest has
trasel entire length of
g ed. Leadserew incidoe
. jbcd. Mollow spindle,
’ - ! Turning. facing, hor-
ing. drilling,  wind-

{nz. thread-entting.
Price $28 F. 0. B. New York. Free Circulars.
THE GEROLD COMPANY

_Dent. E.-f. 12C Liberly Street

New York

2650 Miles On One Tube

Why neot enjoy real distance like our thousands
of customers the world over? We send com-
plete understandable instructions for 25¢ or
Big Booklict Free.

VESCO RAD1IO CO.
Box DE-117 - - Oakland, Calif.

The Ark of the Covenant
(Continued from page 842)

of water from the fall was coming down its pas-
sage at such force and volume that it was describ-
ing an arc above its normal ledge, shooting clean
past the turbine barrier right to the center of the
cavern lahke.

The level of the water in the cavern was creep-
ing up at an alarming speed, and already the
machine shop was tlooded, the oil-cave awash, and
mo-t of our working fioors were under water. I mus-
tered all hands, and we tumbled into launches and
barges, or indeed into anything that would float.

Our first concern was to throw open the big
gates of the cave entrances, lest they should im.
w‘]"lcf the egress of the water, but this gave little
relief.

To save our ships from being crushed against
the roofs of their caves was our next thought.
We found the first ship so deeply awash that she
was straining at her mooring stays. We slackened
these, so that she rose until her top was almost
scraping the ceiling, but the water mounted so
quichly that we found this expedicnt useless. [
would have taken her clean out of the cavern, hut
the height of the entrance was perhaps the lowest
point of all in the great chamber, and with the
hich level of the risen water that way of escape
was barred. All we could do—and a despairing
measure it seemed—was to unmoor her and maneu.
ver her to that point in_the cave system where
the ceiling was highest. I shall not dwell on the
strenunousness  of our labors, but it may be
imagined.

We hrought the first ship, as I have said, to
the point where the cave was highest, and here
we moored her as best we could.

The Behavior
of Radio Waves

A Special Imterview with E. F. W.
Alexanderson.

Dr. Alexanderson is a recognized
authority in the field of radio, and his
description in the October Rabpio
NEws of a new and hitherto little-
understood phenomenon—the behavior
of polarized waves—should be read by
evervone interested in the development
of the world's youngest science.

Other Interesting Articles
In the October, 1925 lssue
of Radio Mews

The Balanced Interflex Receiver.
By Hugo Gernsback

The Vacuum Tube and the Photo-Elec-

trle Cell,
By General Gustave Ferrie

Superpower Broadcasting,

New Ideas In Radjo Receivers.
By G. C. B. Rowe

The danger for Number Two was now immi-
nent. She was completed except for her engines,
and as yet she was not buoyed with gas. When
we went to look after her, we found her, as her
sister had been., half immersed in water, with her
stays holding her down. The stays were cleated
under water and several of the men were about
drowned in unhitching them. We succeeded in
freeing her-—only to be faced by another peril.

The roof of her cave came down in the middle
to a sharp ridge, and if she rose higher the danger
was that her back would be broken, or at least
buckled beyond repair, for we had no rolling mills
to straighten her girders. It was out of the ques-
tion, again, to pull her out to a higher portion of
the main cave, since the neck of her hangar was
i*s lowest point. It was Lin Greensleeve who
saved her,

Lin took a party of men with picks up to her
observation top. and on her upper deck he set them
to hewing down the saw-like ridge, which was noth-.
ing else than a series of stalactites of varying
depths, depending from the line of some transverse
crack in the ceiing. They hewed off as much as
was humanly possible, and just when Lin, as a
last desperate resource, was for putting in one or
two of his favorite shots, the water suddenly
stopped rising.

We stood hy them and examined the state of
affairs. We found that Number One still had a
couple of meters to spare for clearance, and that
the Two, though her fabric was sadly knocked
about by the fall of rock from the ceiling, was
structurally intact. But the rise of the water for
another half a meter would buckle her past re-
demption.

The Experimenter for October, 1925

/s SHORT WAVES ¢\

the new

Tllu Q” Short Wave

N

TUNER

Short Wave Coil

tunes from 25-110 meters

Wound on Quartzite Glass,

minimizing losses . . $5.50
We are Dlstributers for the

Famous Bmlf Line
Write us for a Free Catalogue

B-C-L RADIO SERVICE CORP.
218 Fulton_ Srreet, N. Y. City

/

DDELMAKER

A new magazine for all interested
in making

WORKING MODELS

Send 10 cents for Sample Copy
MODELMAKER, 120P.E. Liberty St.,NewYork

Leatheretts Carrying Cncsl-‘ru wit.h.au 8

bound. Powerful lenses.
8ee people and ubjects miles
lgey were elose. See
and stars as never before,
W Useful and entertaining.
8 ““Could tell color of
lane 4 miles

o Nows
Chicago

on guaranteed or deposit returned, ~ Ord
Y i CO.. Dept.5027, 3224 N, Halsted St.v

BOYS!

Earn Money in
Your Spare Time

Through our practical plan you can
quickly earn all the extra money you svould
like to have—in your spare time. It's
easy. Siniply sell and deliver The Experi-
menter and our other four popular maga-
zines in your neighborhood. We will pay
you liberal commissions and award dandy
prizes.

There are many hoys just like you who
are turning their spare time into cash as
members of our Young Men’s Sales Asso-
ciation. You can do the same. No ex-
perience or investment is necessary.

Take your pencil now and fill in your
name and address on the coupon below.

-« «--Clip here — Mail To-day- - - - -

E. J. FOLEY, Department EF-10,
ExreriMENTER PunLisuing Co.,
53 Park Place, New York City.

I would like to make money and earn
prizes. Please tell me how I can do so and
become a member of your Young Men’s
Sales Association.

Name .....
Address
City ovvriiiinnnnanann.
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“Build

To get you s
your order will

finish cabinet, simple new-style blueprint and instructions,
known, reliable, dependable—fully guaranteed by manufacturers and ourselves. Look at these brands.

v v VvV Vv VvV Vv VvV VvV VYV VVVVvVVVVVvVYTVVVVVYVVYVvVVvYyY

Your chance to get the best kit at a big saving! Take it!

vV v v v v v v v Vv Vv VvvvvvvVy

Your Own’’— Special Inducement

tarted dealing with us, we offer special prices on these most popular two kits. But
have to be sent by October 31 when our regular catalog prices will again be in effect.

All of our Kits contain complete parts for receiver, including drilled and engraved Bakelite-Dilecto panel, finest, roomy mahogany
everything—nothing more to buy. All parts highest grade—advertised, well-
You cannot get better kits!

Our New Method of Wiring—Perfectly Simple—No Radio Knowledge Needed

No solder—No bare wires—No poor connections—No dissatisfaction.
No tools needed except a common screw-driver and common pliers.

All connections are made by the use of our flexible, insulated eyeletted connecting wir
fraction of the time usually required when using the old fashioned way. And when the job is

Rets

4-Tube Roberts Knoclk-Q,g}m.d
Riowe 5500 Milk

Superior to most othe{
CGARDLESS "
NUMBER OF

sheot,

R

TUBES!

See What You Get—Best Quality

Fine 7x24x8 mahogany finish cabinet. drilled and engraved
Bakelite-Dilecto
Sickles® Roberts’ coils, 2 Hammarlund Jow Joss variable conden- |t
sers, 3 E-Z Toon vernier dials, Thordarson trausformer,
Modern push-pull transformers, 3 Pacent rheostits, 4 Bell Bake-
lite low Joss sockets, Improved single-circuit jack, Improved
double-cirenit jack, Cutler-Hammer inductance switch, Smilear
filament switch, P’acent grid
mounting, 2
Aristocrat binding posts, binding post strip. complete set “No-
sod-er’”” connecting wires, hardware,
You can assemble in only three hours or so,

List price, $6£09; our regular catalog price, $48.56—Special
price to October 31, only $43.51,

panel, exiri

Hilco fixed

Spl.%432

condrensers,

e in place of bus bar or wire, and solder. And _in a
done it is neat and your connections are tight.

Combines principles of KRefiex, Neutralization, Tuned Radio 'Fre-
quency, Regeneration (without blooping), and Push-Pull Amplifica-

tion,
—non-reradiative,

es

smooth-working—ensily

tuned—non-howling—non-squealing
Gunrai teed absolutely to give entire satisfaction.

See what Doubleday, Page & Co., through Mr. Arthur 1L

Lynh

Editor of thelr magazine,

Radlo Broadeast,”’ say

abnut the Radlo Broadeast's sensational i-Tube Knock-Out

Set developed by Walter Van B,

Roberts:

“"Pube for tube, dollar for dollar, result for result, we
will s’ack it up agalnst any recelver (or home construetion
ever described by any radio publication and gamble that it

comes out winner.*

MR. LYNCH ADDS—READ IT!

*“It {s tho best we have ever seen—and we hasve seen and
perated almost every type made and used during the past

welve years.

ipeaker with two tubes, using an indoor antenna.

It has pulled in forty-six staticns on a loud

Its sig-

nals hase been heard through the air more than a quarter

mile,

It is not merely the best four-tube recciver, but the
best by a very good margin.’

CUSTOMERS PRAISE IT!

Receives Calif.
from N. Y. en
Two Tubes!

1 have follmwed the de-

velop t of the Raberts

wood, non-warping baseboard,
pair
1
leak,

Hilco grid comdenger and

Amplex grid-denser, 7

blueprint and instructi n

Special Features

Great volume.

‘tmost elearness.

Sweetness of tone,
Highly sclective,

“heap to bulld,

Easy to operate,
Receives great distance,

Joes not rad.ate or  cause
squealing in  your neigh-
bors® recelvers.

Low cost of upkeepn,
1t offers a hetter ecombination

of  sensitivity, selectivity
and quality for the Lotal
cost than any other clreuit
we have ever kn

OWTL,
The heat 1-Tube set for home

construction ever produced.

circuit with results far be-
yond &1 expectations, 1 find
it to e EXACTLY as effi-
clent a8 deseribed, although
I was_skeptieal as to the
unusual operation that it
was sald to hive accom-
plishe;. 1 no longer hase
any dcubts, for in the last
week of August and to date
in  Scptember, 1 have re-
ceived KGO at least four
times. On one of these oc-
caslons 1 received {t on mv
Dietog-and  loud  speaker.
using only two tubes! I
hase  consistently received
long distance, such as Dal-
las, kort Worth, Auburn,
La.. Hastings, and Kansas
it in all ahout 85 sta-
tions, mhile just ''fishing**
Locals, such as Pittsburgh,

Bchenectady, New York City,
Chicago, Roston, etc.,
1eed not be mentioned, are
rerfect, evem on oceasions
hen | have used neither
erial nor ground. 1 am
sure it was a lucky day
when this set came to my
attention.”” 1. L. Clifford,
180 Second Strect, Fulton,
NEW YORK.

Selectivity Better
than Eight tube
Heterodyn2

“‘Last weck I constructed
tho four-tuhe Roberts Knock-
Out set. 1 am more than
pleased by its operation, its
selectivlty being better than
my efght-tube supcr-hetero-
dyne. On a poor night 1 was
able to bring in  WOS,
WOGN, WO, WSAL Wiz,
and all at loud speaker in-
tensity.”* Louls R, Jeffrey,
51 Newark Street, Iohoken,
NEW JERSEY.

3-Tube LoLos $
Exelorer—Sel.

e e e A S S A a2 2 Atk A A T 2 0 A A A A A

Stations Logged in 2
hours at New York City

All on Loud Speaker

By one of the edlgyn of

Wiz

WEAPR
WIEBH
WEAM
wWQAO
WELLH

‘Radio News

T2{65 N, Y, City

A | TTIND YL Clty
21N Y, City

18 |81, Cloud. Minn,
10 [N, Y. City

3 Citeago

AR 1Cleseland
{3 [IPhlladelphia, Pa.
93 |Chleago

P
Lxagtss

71 [Dasenport, Towa

This

a dandy! Order it!

262

Postpaid—KitKY6996
Range 1000 Miles on Loud
Speaker

Positively a “hummer!” Weo have never
testal an outfit at anywiiere near our Price
more suitable for long distance broadeast
rteception, Contains a low loss 3-cireuit
tuner, a low loss condenser. low loss sockets,
ete. Special Features: Nensitive—Nelective—
Clear reception—Nimple to construct—=imple
to operate—Dependable—Low  losws  design—
Receives long distaners—{Great vulume.

We Give You High-Class Parts

Fino 7x18v8 mahogany finish eabinet,
drilled and engraved Bakelite-Dileeto pancl,
extra gomd, non-warping basehoard, Gen-Win
Inw Iess coupler, Hammarlund tow loss varia-
ble condenser, 2 Bell Bakelite dials, 2 Rasco
verniers, 2 Pacent A. F. tran-tormers, 2
Pacent rthenstats. 3 Bell Bakelite low lose
sockets, Improved single elreuit jack, 2
proved double circult jacks, Smilear A
tery filament switch, Hileo fixed grid con-
denscr and mounting, Pacent grid leak, 7
Aristoerat moulited binding posis, binding
post strip, complete set *‘No-Sod-er’” con-
neeting wlres, hardware, blueprint and in-
struction sheet.  You can assemble in only
a counle of hours. List price for parts,
27.81.  Our catalog price, $30 235, Speeial
Prica to October 3ist, only $26.51,

Yon

cannot get better Kits anywhere!

|

]
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e

IO OO OO OOSWN

TDRITORI RUIDL T D6 00 007 T8 v 1 s

Y ORDER DIRECT FROM THIS AD— ON APPROVAL—NO MONEY IN ADVANCE !
OLDEST RADIO | OF D SUBJECT TO EXAMINATION WHEN REQUESTED —We pay| W SHIP
MAIL ORDER : TRANSPORTATION—24-HOUR SHIPMENT—SATISFACTION OR MONEY BACK |
FIRM g (Foreign customers will please remit with srder and Inctud h for tation and Insurance which we do not pay.) 24 HOURS g

H c STAMPS —_—

IN a Send fOI’ BlG CGTHLOG == 36 Paﬁes. BRINGS IT! ST
AMERICA Filled with big bargains in Kits, Parts and Accessories. Send today! § Guaranteed :

| _RADIO SPECIALTY CO., Kit Div. 633X
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You Hav

Now It

no longer struggle
satisfied with supe

to the non-technica

s oY

>

Edwin

a group whose a

easily-grasped pr

ard, National
chemist, desc
as a_science,
possibilities t!

The Ear

The Mystery of Mind

University. The marvels of psychology as scienc
explained in iHuminating style,

Animals of Land and Sea

by A.

them all are disclosed in a book of rarc interest.

Soil and Civilization ¥}

a vital subject from a new viewpoint.

SEE THESE BOOKS
FOR YOURSELF—FREE

The whole splendid series of six volumes will
be sent on approval if you fill out and mail the
coupon attached. Take ten days to examine
them. Then, if vou wish, return them and owe
nothing, or pzy the easy monthly installments
shown in the coupon:

D. VAN NosTrAND Co.

8 Warren Street, New York

»

A Real Understanding

of Science

By World-Famous Authorities

That thorough grasp of the amazing knowledge the scien-
tists have brought to light may now be yours. You need

group of the foremost living scientists have produced
a work of complete scientific accuracy yet entirely clear

THE LIBRARY OF |
MODERN SCIENCES

Sent FREE for Examination

This new scries offers a revelation of the modern sciences,
their development, and their influence on the life of mankind \
that is of unprecedented value.
E. Slosson,
Howe, M.S.——men whose achievements are evidence of their
high standing. The authors of the individual volumes form

non-technical student who

books offer a reading course that is fully satisfying. |

Chemistry in Modern Life %75 4 ;
Director of the Nobel Institute; translated by C. S. Leon-

Foundations of the Universe
Director, Lighting Research Laboratory, National Lamp
Works of General Electric Co.
physical science which tells in fascinating forn how man |
has discovered the great primary laws and applied them to
his own advantage.

bott of the Smithsonian Institution. Astronomy,
its development from the earliest times, and its
recent startling triumphs are presented fully in
a remarkable book.

by L. Troland,
Physics and Psychology, Harvard

: X Smithsonian Institution.
myriad forms of animal life and man’s relation to and dependence upon

by M. Whitney, Chief of Bureau of
U. S. D
volume showing the influence of agriculture on human progress, presenting

e Always Wanted

Is Offered To You

with highly technical volumes nor be
rficial “popular” books. For now a

I reader—

The editors of the series are i

Ph.D., M. Luckish, M.S.. and H.

uthority can hardly be surpassed. For the
wants a substantial, authentic,
esentation of modern sciences, these new

Research Fellow. Arrhenius, the master
ribes the romance of chemistry's advance
its contribution to human progress, and the
1at it suggests for the future.

by M,
Luckiesh,

A clear-cut treatment of

th and the Stars)" &

Professor of

e has revealed them are

Clark, Curator of the
The

ept. of Agriculture. A

EXAMINATION FORM i
D. VAN NOSTRAND CO., .
8 Warren Street, New York, .

Send me, prepaid, THE LIBRARY OF MOD- §
ERN SCIENCES in six volumes. Within ten M
days I may return the set and owe nothing, or g
remit $3 as a first payment and $3 monthly g

therecafter for five months—¢$18 in all. B
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Lin still was eager to try a small shot or two
at the stubborn points of the ridge, but as the
water secemed to have found its level, and had
not risen for about forty minutes, the Chief and
I decided to risk the chance.

We mustered our men and found all present.
They were sadly drenched and disheveled, but
cheery in spite of chattering teeth and tired limbs.
The exccllent Moggs had begun to cook early
breakfast at the shout of ‘Spell-ho!” and by the
thme we trooped into the living-rooms he had gal-
lons of hot coffee and mountains of appetizing food
prepared. e were spared further anxiety, for
the water remained at its last level for several
hours, though the waterfall still roared and threw
its column into the middle of the lake.

When the sun had been up several hours, the
Chief and I took a launch and began to investi.
gate the rise of the water and its ultimate holding
of a maximum level. To take the sudden rise
first, though it was the sccond point of our inves.
tigation, this was due to two things. The water-
fall was supplied from that lake on the highest
step above the plateau, Normally the lake was
filled from underground springs, and at its usual
level fed our waterfall through a submerged out-
let. But with the suddcen rise of the lake level,
owing to the torrential rain and the cloudburst,
its waters began to pour over its lip into a crack
which led to a second passage running underground
to join up with the normal conduit to the fall.
Second. the lake waters found another outlet over
the side of the hill and into a course, usually dry,
which brought them into the cup of land north
of the lower step of the plateau. This, with other
streams pouring inte the cup, brought the water
speedily up to a high level, for the little canyon
of our stream to the Innominata was not capable
of letting the abnormal influx escape at any speed.
Thus the waters of the cup and of our under-
ground lake had only two means of egress: through

Everyday
Chemistry

By Raymond B. Wailes

Under this title Mr. Wailes presents
to the readers of Screxce anp Ix-
VENTION Magazine many items of in-
terest to everyone. His explanations
and illustrations deal with simple prac-
tical chemistry.

Other Interesting Articles
To Appear in October Issue

of Science & Invention

The Work of a Negro Chemist.
The Radio Constructor—How to Build

8 Low Powered Amateur Transmitter
By A. . I'eck, Assoc. 1. R. E

Model of Electrically Equipped Building
Wrinkles, Recipes & Formulas.

Edited by 8. Gernsback
The Oracle—Science Queries Answemed
The Rndio Oracle—First Aid to the Ra-
dio Fan.

the gorge, and through the smaller entrance to our
cavern.

When the waters reached a certain height, how-
ever. they found two extra outlets. One, we dis-
covered, was in the cave itself—a minor cave on
the west side which at its extreme end shelved
down to a deep subterranean chasm. The second
was a break in the lip of the north cup over which
the waters poured into the marsh-land beyond.

We now had learned our lesson, and would
know what to do in the event of another storm
in the future. When the waters subsided. as they
did in the course of the day, we put Number One
back in her hangar and brought the Two into the
middle of the main cave. Lin Greensleeve had
put a few of his small shots into the ridge of
the ceiling. and with long leads he exploded them,
to his and our entire satisfaction.

One point remains. Qur fowls and ducks, which
had the highest cave in the lower series. escaped
with nothing worse than a bad fright. \Ve found
them huddled at the extreme end of their habita-
tion. and Moges declared the muster complete
with the exception of one duck. probably more
adventurous than his fellows, who it was surmised
had heen swept away by the torrent out of the
smaller entrance.

CHAPTER V
The Airship
I

We had repaired the damage caused by wind
and water to the Ark of the Covenant—I, and
that inflicted on Number Two by her sousing and
the fall of rock upon her. Into Number One we
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The Simplest Practical
Radio Set Made

"1

RADIOGEM

The simplest radio outfit made—
yet as practical as the most expen-
sive. A crystal receiving set that
you can operate and enjoy even
though you know absolutely noth-
ing about radio. You receive the
RADIOGEM unassembled, together
with a clearly written instruction
book, which shows you how to
quickly and easily construct the
set, using only your hands and a
scissors. ‘I'he outft comprises all
the necessary wire, contact points,
Jetector mineral, tube on which to
wind the coil, etc, etc. The in-
struction book explains simply and
completely the principles of radio
and its graphic illustrations make
the assembling of the RADIOGEM
real fun.

AERIAL OUTFIT

Complete aerial outfit for
the RADIOGEM, consisting
of 100 ft. of standard cop-
per aerial wire and two
special porcelain insulators.
Price ..oociiiiiiiein 50c.

Radiogem - - - $1.00
Aerial Qutfit - - - - .50

Radiogem and Aerial

Qutit - - - - 1,50

RAGEMCO

Radio Headauarters for the Finest and BEST Radio Tools

N\

aEc=gE) RADIO

TOOLSET
_ SIS T s s the handiest

get of tools ever made

for Hadie Work by

(el . hukers of the

s {amou: 'V ANKEEY

Tools. 1t contains the

followinz: 1 Rachet

Serew driver, fi'z in

long holding all attachments: 1 Blade. ol x 3-16, 1

lilade. 3% x %, 1 Riade 2% x %; 1 Countersink; 2 Sock-

et Wrenehes fur wlf small puts: 1 Reamer to gnlur’ae hales

in panel from % x lz: I Wreneh, one end 5-16" square
or hex. for jack. other %" hex.. ete,

PRICE per set—No, 701..... ...crouioraenreencs $3.00

RADIO
HANDI-

e
ﬂ% TOOL

[ ’ wire strips and
b s ex wire,
k| - '._‘:\ GOLTY
<

bores and reams

o T toles, ete.  Tool
X consists of 4 in.

black japanned handle, to which s attached wire bending

device. with nickelet ferrule and 3 in. long two slded

reamer

PRICE—NGS, 702 ... . ..ccrerninnrmnrsecscnanns 50¢

v HAND DRILL
T h e hardwood
handle is hollow

= to store drills.
Iron frame, nick-
eled parts, hall

bearing three jawed chuck holding and centering acen-
rately round shank drills from o to 3-18, Length of
drllf, 12 inches.

PRICE~=No. 303 ...c.oiirrrrinriirnoneararaanese $225

TOOL CHEST

Set consists of "LOCK-
G’ muster handle, 5"
% long, black Rubberoid fin-
fsh with steel chuck, nickel
plated. buffed and with the following 9 tools: Saw, brad-
awl, large screwdriver, file, serateh awl, gimlet. reamer,
ctitsel, small serewuriver. Each tool of fine steel, drop
tmged  tompered, hardened, and nicely finlshed, Net comes
1 leatherofd box with tray.
PRICE—Na, 703

WIREBENDING
TOOL

Wor makinz _eyes, loaps,
bends, and offsets on Rus

Liar wire, With this device
u any Radio ¢onstructor can
wire his set 1o compare fav-

orably with any factory made set. Easler to use and more

accurate than pliers.  I'nll directions in box. Made of
heavy steel, blued and finished.
PRICE—NO. 203 .. ... ..o creiiemnnearcatanncnnans $1.00

SCREW STARTER
and DRIVER

Holds any screw Dby {ts siot
with a firm grip, muakes it easy
to place and start screws in difMeult places.
;l'l.l;: l:ne u;;)l !(l!rklhe Iln((lﬂlo vonstruector,  Atl
arts hearvily nickeled and pollshed.

PRICE~No. 304 "

CIRCLE CUTTER

Especialty desigmed for the Radio
Cunstrietor. Made of the finest
material and cculpped with the
highest grade high steel enttine
hits. It does thiree things at once.
It drilis its own pllot, euts ont
plug and puts bead or scrall
around the hole in one operation.
Cuts holes % to 4 In. In diam.
PRICE—Nqo. 402 ........ $3.00

401. Same toof hot smaller anid
not fitted with bead or scroll in
one operation,

PRICE—No. 401 .. ..... $2.00

RADIO
DRILL SET

h B e fo = B DR

I’ ‘[I I T T Composed of 10 straight shank
[]I talst drills. fitting_all hand
snd breast drills, The selec-
tlon of these drllts has heen
especlally made for Radio Construetors and consists of
the rollowlng sizes: 1-15, 5-61, 3-32, 7-84, . 961
6-32, 11-81, 3-16, 17-A1  Drills are mounted on white

Holland Linen with sizes clearly marked
05 P {54

TETENTINY

PRICE~—=No.

Lspectally designed for Radlo Work by the makers of the
famous © Yanhee's Tools. A beautlful balanced, small,
Jverful drifl with | ta 1 ratlo of gears for speed  Spe-
clal etk 9-32” eapacity, to take largest driil, mostly
furnished witls drill or tool sets. Lensth over all, 9% in.
Welght 11= The

PRICE—N). 302

ELECTRIC SOLDERING IRON

A perfect tool for Radia Work. Operates elther on 110-
VoIt A.C. or D.C. The heat clement 1s of Nlchrome,
which nrevents overheating and nseures the desired even
temperature.  Slze of Iron, 10'% in. long. A 1-ft. cord
and nlug ts furnished.

PRICE—No. 800

Throe-in-One Nut Wrenech. Consists of handle with hal-
Jow stem 6 Inches in length and three tnterchangeable
sockets fitting popular sizes of nuts. The hexagon sockets
grip the nut solidly.

PRICE per set—No. 3001...............ciivennnnnns 65¢

- - wing ::uv.vn ]
Combination Pller, Wire Cutter, Wire Former and Wrench.

Drop forged, slender but esceptionaily strong. in. long.
PRICE~NoO. 202 .......cciiveennnnnninn. an;\ge

Side Cutting Nipper, Lap Joint. Yor cutting all kinds o’
wire  Jw. hardened and oll tempered. Natural steel
i+ 1<h with poliched jaws. Length A in-hes,

PRICE—No. 20!

Long Sharp Nose, Side Cutting Pliers. JIust the nlers
for the radlo con~tructor. DBends and cuts all kinds of
soft wire. Nose 1% inches long, black body. polished
Jaws. Length 5% Inches.

PRECE—NO. 200 .. ......0iitiiiiniinninneinnanne,a, 75¢

Order all tyols by order number,

e All goods are shipped free of transportation charges to all parts of
the United States and possessions the same day as the order is received.

MONEY REFUND GUARANTEE

If vou are not satisfied money =will be vefunded on return of goods.

\The RADIOGEM CORP., 66-E W. Broadway, New York ,

\
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The /
SUPER-HETERODYNE

USE THIS BLANK TO ORDER

Just clip out this coupon, check the patterns or books
you want and mail it to us with full remittance.

The Consrad Co., Inc.
233 Fulton St., New York, N. Y.

Gentlemen: 1 have checked below the patternsa
and books I desire. Enclosed find $............ , the full 3
price. Kindly send me the items checked postpaid. 1

LA T T R Y I I

Consrad Patterns—50c each

...No. 2. How to Make a Two-Stage Amplifier.

....No. 4. How to Make a Reinartz Receiver.
..No. 5. How to Make a Reflex Receiver.

....No. 6. How to Make a Cockaday Receiver.
..No. 7. How to Make a Neutrodyne Receiver.

....No. 8. How to Make the Autoplex Receiver.
..No. 9. How to Make the 8. T. 100 Receiver.
..No. 10. How to Make the Ultradyne Receiver.
..No. 11. How to Make a Five Tube Cockaday Re-

ceiver.
....No. 12. How to Make a Portable Receiver.
..... Vo. 13. How to Make a Harkness Receiver.

..No. 14. How to Make the Original Genuine Super-
Heterodyne. List $1.00,

...No. 15. How to Make a Low Loss Recciver.

...No. 16. How to Make a Tropadyne Superadio.

...A. Radio Map of the U. S.'on Cloth,

...B. 20 Radio Diagrams and Hook-ups. New Edition.

...C. All About Aerials and Their Construction.

..D. Radio Amateurs Practical Design Data.

Radio Books—25c each

Here’s the finest, most
complete book of data
and information ever
compiled on the Standard

....No. 1. Tips for the Radio Constructor.

....No. 2. How to Make Practical Radio Receivers.

...No. 3. Radio Questions Answered Super-HeterOdyne.

No. 4. Radio Frequency Amplification.

...No. 5. Loud Talkers and How to Build Them. This is the big book of instruction and information on the
. No. 6. How to Tune Your Radio Set. various standard “supers” in common use today; a com-
..No. 7. One Hundred Radio Hook-ups. New Edition. plete, up-to-the-minute, impartial 6+4-page book covering all
..No. 8. All About Radio Parts. the builder or user of this type of set might want to know.

No. 9. History and Operations of Vacuum Tubes. The Super-Heterodyne is written by a radio authority who

not only has years of trade and practical experience but is
constantly designing modern radio apparatus, It is a handy
useful size, 51% x 714 inches, printed clearly, profusely illus-
trated, easy to read and bound with a handsome two color
cover.

....No. 10. The Neutrodyne and All About It

...No. 11. How Radio is Received.

...No. 12. How to Locate Troubles in Your Radio Set.
...No. 13. Reflex Radio Receivers.

..No. 14. The Super-Heterodyne Theory and Construc-

. This is the very latest of the complete library of Experimenters

Handbooks on radio, a list of which is printed on this page.
?hese books are complete practical guides to almost every
important phase of radio transmission and reception.

The famous Consrad patterns are also listed on this

Special Books

...Radio News Amateurs’ Handibook............ $1.00 coupon for your convenience. They are radio’s finest pat-
..Radio Log Book.......ec.ooovviiniiiiinn, .50 terns fof the building of the most successful standard
... Wireless Course in 20 Lessons—Leather Binding 2.00 receivers.
... The Radio Instructor ........................ 1.00 You can .
1o Ir get any of these books or patterns at your radio
...The Radio Listeners’ Guide & Call Book....... .35 or news dealer or direct from us by using tl)x'c coupon
..The Radio Review, 35c the copy...... $3.50 the year attached to this page. :
NAME o oot tiiirrereee e nnntaiesseeeaannnnnnnes 50
ame The CONSRAD COMPANY
X 1 1T O 00 Sale distributors to the E. 1. COMPANY
233 Fulton St. New York, N. Y.
(37 0000000000000000600000000504 State............. ve

‘ /
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had installed the last of the instruments invented
by the Master for the demonstration of his dis-
coveries. None but he and Thetford were per-
mitted to touch certain of these instruments, for
they embodied a devastating power. Two machines
alone, so far, were to be handled by members of
the crew—that controlling the anzsthetizing gas,
and another designed to ward off aeroplane attacks,

The night before our first essay, the Master
joined us in the common room and shared our
meal, 1le spokhe to us earncstly of the high em-
prise on which we were about to embark. Never
have 1 scen our frail leader so impressive, uor
ever did his tremendous personality so shine from
hine.

1le spoke, as was his wont, in a clear, calm
voice—unemotional, with no  attempt at drama,
e was always the reverse of dramatic, cousciously,
and by the very negation made himself the nuh
of drama the most poignant and telling. IHe sim-
ply asked the men to be faithful, to use the power
he might have to put in their hands with care for
human life, and never to let themselves stray
for a single moment from the strictest sense of

duty. Finally, he asked them to trust themselves
and him,

“We'll trust you, Chief—all right,” some of
them said.

“I'm sure you will. gentlemen,” said the Mas-
ter. “You have shown me that 1 can trust you
implicitly.  You have done well and faithfully in
the first phase of your work. No men could have
done better,  See to it that you finish your course
with equal faith, equal good service, [f we serve
our cause and cach o.her with whole-hearted zeal,
we camnat fail.”

Twenty-five men were aboard Ark of the Cove-
nant—f when we set out in the middle day for
the city of New York. We climbed high, out of
sight, practically, and, with the heaters and com-
pressed air at work, made our way in direct line
for our destination. Our journey was uncventful,
and only the steady creep of the map on the navi-
gating globe marked our progress.  With the dark
we drooped to fifteen hundred meters and breathed
fresh air. We were over New Jerscy affer mid-
night.

HHow They Got the Gasoline from the New
derney Standard Oit Station and Their Kaxenr-
stons Over Wall Street

We lowered our gondola with its crew to a low
height, and from there we dropped our gas-hombs
on the petrol station. The airship then came down
until she was almost nestling on the tops of the
sheds. From the airship we let down tubing, and
working in gas-masks we robbed the tank of its

«pirit. The whale operation took less than half an
hour,
Thence we proceeded to the husiness quarter.

We dropped hombs at the ends of a long thorough-
fare. and one in the center. Again the ship was
brought close to the earth, this time so that she
lay along the street.  The gondola rested on the
car lines. To break into the food stores was an
easy task, requiring no more than a stout jimmy.
and our men began to hand out the stores as Devon-
ridge and I selected them. This occupied an hour,
and we came away after leaving moncy 1oughly
calculated to pay for the goods.

It was now close on three. We niounted high
and crossed the river until we lay over Wall Strect.
The gondonla was lowered from a great height, and

telephone communication from it gave us aour
direetion.  We strewed hombs all about the dis-
trict—:welve altogcther—<o that the gas clouds

wreathed the streets visibly tn us, though invible
to amvone on the ground.” We then came down,
as indeed the Finn. Kleneki snw, close to the roof
of the National Metallurgical.

Two partics of seven men, cach squad with a
flame-cutter of the Chief's invention, attacked the
hanks. FKach party also had a ~tout little trundle
cart. rubber-tired. to collect the gold. One group
tackled the National Mctallurgical and the Guar:
anty, while the other attended to the Dyers’ and
the Trade. The first party had finished loading
the gald from its two banks into the gondola, and
had begum operations on the Subtreasury, before
the other party had completed its work oun the
Dyers” and the Trade. When the second haut of
pold and securitics had been stowed. the parties
combined forces on the Treasury, We appeared
10 waste no time, but owing, I suppose. to incx-
perience, an hour and twenty minutes had passed
Lhefore our last haul was aboard the ship.

Meantime, according to prearranged plans, en-

velapes addressed in disguised hands were ready
for the sccurities, and the little lead hoxes of
radium all prepared. Tt was my task to drop these
into the box at the Post Office.
1 walked out of the gassed area by back streets,
and was fortunate enough to escape obscrvation,
for when T came round by the park above the Post
Office. I saw a thickish crowd turther down Broad-
way, anparently trying to find out what was hap-
pening at the lower end.  Strect cars stood one
hehind the other in a procession, for the Chief
liad thrown a ray over the area to upset all elec-
tric circuits to avoid accidents from the traffic,
The vicinity of the DPost Office. however. was bare
of people, and I dropped my packages into the box
unnoticed.

I returned by the same roundabout route, only
stopping to put my gas-mask on when I knew I
was approaching the danger arca. The only per-
son I saw previous to that was a policeman, who
was innocently rapping and trying doors. My
heart went a little faster as I passed him, but my
garb was not unlike that of an officer of the

B
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THIRD:
ALL FOR

$36-00‘c. 0.D.

THE REGULAR PRICE OF
HARKNESS' LATEST MASTERPIECE

A year's subscription

The Sensational Buy of the Year—Radio Set, Lot, Subscription
A GENUINE

HARKNESS COUNTERFLEX KIT

3 Tube Reflex and Better Than the Average 5 Tube Set
Instruction booklet illustrates and explains assembly and wiring step by step.

SECOND: A FREE Warranty deed for a LOT 20 x 100 at or near Port
Jefferson, Long Island, New York.

to THE EXPERIMENTER.

296E Broadway. New York City.

("entlemen:—I am enclosing check or money order

for $36.00 or ship C. O. . the genuine HARKNEXS
KIT alongz with the FREE WARRANTY DEED and
Year's Subscription to The Experimenter.

General
Tool Case

Kize Rx8x20”, welght
7% 1lbs. A practical
case fo* a1l uses. 1las
strong lock, key, large
tray. Mail Order Price
$6.00 Vaiue ....$4.95

ASES are made of wond, covered with

olive green tnetal, with brassed hardware.
very attractive and well made, h-ghest quality
throughout. These cases must be seen to be
appreciated and no matter what your occupa-
tion is, you need one. Order today, pay your
postman at prices noted, e pay postage,
and have a real case for your tools.

Send for fres catalog showing additienal numbers
of tool cases. West of Rockies add (0 per cent.

MECHANIC'S CASE CO.2pt 51 —514;318 Ens-

lish 8t., Racine, Wis,

Mechanic’s
Tool Case

Size 12x8x20”, weight
17 ibs. A handy case for
ali mechanles. ilas

drawers, large lock, 2
keys. Mail Order Price
$12.00 Value .. .$10.80

Own {our own Underwood 15
Modet 5t Why takelesswhenour
rebuilt ptan brings this acc of ali
writing machines at a big saving
and on casy monthly terms!

t huy a typewriterun-
era free trialof this

touch wri 5

lnow. fodr--ur specxrl ngerirwe'll .Tl“ uh-m ik

og and new, valuable Typewriting Man
Free.AddressSinTPMAN-WARDMPG. (01631 2kipman idr. . Chicago

Course for men of ambi-
tion and limited time,

Electrical roriimica’tfne

Condensed course in Theoretlcal and Practical Electrical

Engineering -
g he close-
subjects of Mathematics and Mechbanical hbl;:l\:{:l;

laught by expertz. Students constrict motors,

install
wiring, test electrical madhinery.

Course complete

{nh One Year

Prepare for your profession in the most
interesting eity in the world. Estab-
lished 1in 1893. Free catalog.

BLISS ELECTRICAL SCHOOL
280 Takoma Ave., Washington, D. C.

You've heard

your neighbor praise the

] old rel.able Pathfinder, the

51\*‘- wonderful national weekly home
T"‘"y’ magazine that 3 million people read. You
nbiased digest of domestic snd world affairs for s trl-

fle. Pathfinder Is in a class by itsell—nothing else to equal it;
time-tested. wholesome. Chuck full of the choicest reading—the
cream of everything. Science, politics, travsl, fun, question box,
healih, radio ete. ;real stories, pictures—instruction, entertainment
for all. Send 15¢ (coin orstamps) for thisbig paper on trisl 13 weeks,
or $1fo¢ full year (52 issues), P finder, hing D.C

ntry t
The

Make $100 Weekly—
I Will Show You How!

OU can do it in your
.4 spare time—even-
ings. Lay the foundation
for a permanent, profitable
business of your own. Giveit
all your time when you’ve
proven the big opportunities
it holds for you. Sell what
the public wants—

Sell Radio In
Spare Time!

Demonstrate the Ozarka in
your own_home or in your
prospect’s home.Salesexperi-
encenotnecessary—weteach

“

54 gt oy you! c?z.axl:‘ka i.ng:;lumhexlns

priced right, with sales helps,
J. Matheson Bell  national and local advertis-
Pres., Ozarka Inc.  jng, make your selling easy.

12 Selling Lessons FREE!

The Qzarka plan of selling radio is entirely differ-
ent. Most practical—easier to explain. Sales are
made quicker and easier. Knowledge of radio not
necessary-—we teach you every detail without chargel Car
success with 8,100 men proves the merit of our terching.

3,100 Men Are Doing It!

The Ozarka or jon today consists of 3,100 men. In terrie
tory not now covered the right man ia wanted. $100 weekly
in spare time is not unusual. Many Ozarka men are making
far more—some have becn with us for three years.

FREE Book Tells How—

Write me personally—tell me about yourself, and 1'll see
that my Gdi?nge book, Ozarka Plan No. 100, is sent you with-
out cost. Please mention the name of iyl'oul' county. To be
svre of my attention, attach ecoupon below. to

your letter, J. Matheson Beli, Pres.

Ozankh {NCorRPORNTED

120 Austin Avenne_D,_ . — —Chicago, lllinofs _

10-25-120D

T am matluntem!ed in the FREE BOOK *“‘The
Ozarka Plan’’ whereby 1 cansell your radio instruments.

[}

|

[}

|

1

§ Name
)

)

L}

-

1y e Europe. Marvelous
wstimony of users convince you.
Smaller sets $13.75 un, Write,
RADIO TION
Fignecr Builders of Seta
480D E.8th St., Cincinniti, Ohie

PATENTS

Write for free book
MUNN & CO.

Assciated since 1810 with the Scientific American
607 Woolworth Building, New York City
526 Scicntific American Bldg., Washington, D. C.
415 Tower Building, Chicago, 11l
368 Hobart Building, Sen Francisco, Cal.
223 Van Nuys Building, Los Angeles, Cal
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The New Radio Stamp Fad

Here is the DX Radio Stamp Album just like the ones we owned in our
youth, in which were placed the rare stamps of the countries of the world.
Some were hard to get some couldn’t be tpurchascd for love or money;
but the fun ot the hobby was the secking of rare stamps and the eventual
possession. So it wrl be with the DX Radio Stamp Album. There will
probably be some stamps you will never be able to own but there will be
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many you will be proud to have and be able to show to other radio enthu-
siasts. It’s an interesting game. Below the Album 1s shown the “Proof
of Reception Cards” of which a generous supply is furnished with each
Album. A dime placed in the hole 1n the eard and sent to the station you
heard brings back a stamp for your Album.
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You can get this handsome

tamp Album FREE

This beautiful EKKO Stamp Album, illustrated above, will be
given away absolutely free with a subscription to any one of our
four magazines: “Radio News,” “Science and Invention” “"The
Experimenter,” “Motor Camper and Tourist.”

Don't pass up the opportunity to get this valuable premium.
With this album, you can keep through the means of beautiful
engraved stamps, a certified record of every broadcast station
you have heard on your radio set. Your friends will enjoy
seeing it.

The album consists of 96 pages, size 9 x 12 and is bound in
extra heavy stiff cover.

--------------------------------------------------------------------------------------"

Proof of Reception Card

“ Thie cand is supplied for yoar conseniener in communicating
with the brosdcasting sawon W procure an ¢hho samp supplied

It 14 mecensary that definie infowmation. other than that sppear:
fng in public print, be given W determine the authicnticiy of your
glaim,

o Llling i the aburve oo well
00 siing. 4 che order il whach you peeder thom, the bokowing biods of

0 Owchesarn chssmical Dteawen

0 Onbenrss jase 1 reiaics.

O oaps clasnical O spors

O soops popular ) Theatrical Prodectionr
a e o_

With the Album is furnished a large Crams comprehensive
radio map of the United States and Canada . a supply of “Proof
of Reception Cards” and also some stickers. The Album con-
tains a list of broadcast stations of the United States and Canada
with wave-lengths and columns for recording dia! setting, a
table of stations arranged according to wave-lengths and a sec-
tion for log records

We have acquired 1,000 of these AlBums especially for our
subscribers. The coupon on this page filled out and ‘mailed to
us with $2.50 will entitle you to a twelve months’ subscription
to any one of our four magazines and one of these EKKO
Stamp Albums free.

EXPERIMENTER PUBLISHING CO.,, INc, 53 Park Place, New York, N. Y.

I am cnclosing $2.50 far 1 year’s subscription to ( ) “Radic News.”

Gentlemen: I have decided to take advantage of your special offer.
) “Science and Invention,” ( ) “The Experimenter”

) “MotorCamper and Tourist” and one EKKO Stamp Album which you will send

me free. (Mark to which magazine you wish to subscribe)
PN ey e b RS Nt s n e | 24k Ml ; &ADDRESS! ... o desnsbin bbb s @A VREEE - 5. 5 et 0w i S < A | i ke
CITY ..... .. pseenmo. - Gasnsmi go. - 4l v g STATE . ...0 .. .. . sacumi s riis s s by e TAlan - Lh i - . A B -

TO USE THIS COUPON mccsnccnnnnacsnanacancccsanaanan
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American air police, and he saluted me, wishing
me good-night. e could not have known that
just round the corner of the street was a stopped
motor-truck, over the dashboard of which two men
sprawled unconscious.

Altogether, it was a scary business. and 1 de-
termined in my own mind that on the next raid
there would be no going out of the affected area.
It was too risky, for I could not imagine what
I shonld have done it the police had completely
surrounded the district.

I entered the gondola and was pulled up with
the rest of the gang—as I might dub our League
—and within two hours of our arrival above Wall
Street 1 was steering the ship high above New
York as she made out to sea.

All next day we lay poised over the Atlantic
at a great height, and we slept in watches. To-
wards night we began to cruise about. for we had
picked up papers from the banks which gave us
information of the Parnassic. We saw the oil-
tanker, [Vestbury, early, and marked her course
for further use.

We saw the Parnassic long before we attacRed
her. Indeed, we followed her easily for an hour
before we shot ahead to lower the red riding lamp
which stopped her. We had dropped our gas in
readiness in her path. and when she hove to we
maneuvered it about her. We then swooped down
alongside and laid the gondola close by. Our
piracy occupied forty minutes.

It was pitiful to see the ship so helpless. and
the sight afiected the mariners amwong us very
strangely, but there was no ice in the sea near
by, or the Chief certainly would have taken meas-
ures to restore some of the ship’s company to con-
sciousness before lcaving.

We now sped after the Ilestbury.  The only
thing remarkable about this raid was the extra.
ordinary truculence—by wireless phone-—of her
Yankee skipper. Ile seemed to bear littlc love
for the navy of his country, and one would have
thought that a warning to heave to was the hig-
gest insult he had ever had in his life. But that
rasping voice was soon stilled by our gas and
we had little difficulty in helping ourselves to the
skipper’s excellent aviation spirit.

These raids accomplished, we circled wide out
to the Atlantic, and were snugged down in the
cavern by dusk.

The Result of the Raids in New York and Lon-
don, The Work in the House of Commons

The news we had of the effect of our raids was
meagre, for we picked up very little through our
wireless, but that we had created a deep impres-
sion we felt sure.

A fortnight after the New York raid we de-
scended on Louisville, and there, besides making
off with gold and foodstuffs and petrol. we robbed
the newspaper files in one_ of the banks, a point
that has escaped notice. From these journals we
gained an idea of the turmoil and consternation
our raids had caused.

Among other things we noticed was the fact that
the business chaos we intended to bring about by
taking the securities had been lessened by their
speedy return to the proper quarters, and since
the idea was to disturb business as much as pos-
sible, as a preliminary to our further plans, we
decided that there should be no such mistake made
in future raids. It was only because this point
had not yet occurred to us that we held to our
first procédure in dealing with the Louisville honds.
We had not, of course, then read the newspapers.

The gold which we had collected up to this time,
we melted and recast into ingots of our own de-
sign. The gold was of no value to us in view of
certain powers within the hand of our leader.

Our next raids were to test the staying powers
of the Ark of the Covenant to the full. We knew
from chance messages picked up that the air police
of America were active in their lookout. but of
the disposition in England and Europe we knew
nothing.

The long flight to London was made without
mishap. and here, in the Bank of England and
elsewhere, we created as much trouble for busi-
ness quarters as we could. To drop bombs all
about the Houses of Parliament and nestle on the
terrace was the easiest thing we have ever done,
for the district round about was little frequented
at the moment. We did not even have to take
any precautions against traffic running amok.

This raid was a demonstration of power, pure
and simple, and our leaving of the radium beside
the mace was definitely done so that it should be
quite realized that it was we who had put the
Commeons to sleep.

My helper in this exploit was Lord Devonridge.
and as he had heen told of the idea heforehand
he was prepared. It was he who blackencd the
faces of the memhers of the Front Bench—in re-
venge, he said, for the heavy taxation of his class
which had driven him from the country, and as
a reprisal for the docking of the privileges of the
Lords.

When I turned to find him thus busy with his
prepared cork, my first feeling was one of sur-
prised annoyance, but there was something so
tudicrously unexpected in the husiness-like sang-
froid with which he set about the task that con-
tinued anger was impossible. ‘

(To be continued)
(Copyright by Harper Bros.,, New York.)
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T is no lopger necessary to buy a “pig in a poke” when you
select radio tubes. The MUSSELMAN Certified Tube, with

ufa'

slip inclosed, has put tube buying on a new

! This tube carries with it a complete pedigree of the five
vital tests which every tube should take before being handed
you over your dealer’s coumter.

Tested— certified
— curve slip at-
tached — ard
sealed at the fac-
tory—the MUS.
SELMAN tube
reaches your

as the day it was
made. If it does
not do more
than any tube
you e v er used,
dealer is author-
ized toreturn

hands as perfect

They are worth much

AI

one quality—the highest grade tubes in America today.
for your set today from your dealer,

Jobbers: Write for terms.

your money.

MUSSELMAN Certified Tubes cost a little more than ordinary tubes.

more. because they are absolutely uniform and of
Secure a supply
Price each $3.00.

Dealers: Telephone your jobber

J. MUSSELMAN

THE VAN HORNE CO., 651 Machinery Hall,

CHICAGO

"A_PEDIGREE"

A. J. MUSSELMAN, 651 Machinery Hall, Chicago, Il

I was unable to obtain these from my dealer whose

...Musselman Certified tubes.

. for which send me ............

Enclosed §..

name s ........

I am purchasing

wveee.y address

these tubes with the understanding they are guaranteed to be safisfactory to me, otherwise you are to replace them or refund amount paid.

853

teeeeene...(Address)

A. Our 3VB corresponding to type 199.

(Signed)

State type tubes wanted. Our SVA corresponding to type 201

Men

furnish
cess,
goods.
gation

apply.

Absolutely no experience
place needed.

invited.
and profitable business for ambitious men.
Catalog and information mnailed on request.

Metal Cast Products Co., 1696 Boston Road, New York

WANTED

to manufacture Mezal
chance to start your own well-paying business producing
such big sellers as Toys, Novelties, Ash Trays, Book-blocks,
Souvenirs, Adveruising Specialties, Paper \Weights, etc.

Toys and Novelties. Good

We
forms with complete out.it for speedy production,
3 or tools necessary; no special
Small investment puts you on road to suc-

£ Demand exceeds supply and we assist and co-operate
with our manufacturers in selling their products.
you in touch with the buyers and assure an outlet for your

We put
Strictly a business proposition and thorough investi-

A splendid opportunity for an enormous
No others need

>




What next for yo in
practical electricity?

TIIIS new pay-raising electrical lihrary has
been specially prepared for ambitious elec-
trical men who wish to go ahead into the bigger,
better and more advanced jobs in the electrical
field. The books have becen written by Terrell
Croft, foremost writer on practical electricity in
this country, and are packed with the kind of
practical, step-by-step, helpful information and
question-answering diagrams and illustrations
that have made all the oiher Croft books so

" JUST OUT!

A new electrical library for
ambitious electrical men

AMERICAN
ELECTRICIANS’
LIBRARY

Six volumes—over 2,000 pages—fully illustrated
— special, durable library binding — $2.00 in
ten days and $2.00 monthly for seven months

The six volumes of this new library bring you
step-by-step directions for the installation of
every type of conduit wiring job; they tell you
just how to handle every kind of lighting circuit
and switch job; they give you stunts for saviag
time un maintenance routine: they give you
usable tips on electrical machinery erection ; they
offer you practical, clear explanations of all
kinds of A.C. armature winding jobs; they
bring vou a thousand armature winding and
electrical machinery and control diagrams, they
show you the surest, quickest methods of locat-
ing and remedying circuit troubles.

Free examination —no
money down—only
7c a day

Let us send you this new. fact-packed, pay-
raising set for your frec examination. You send
no money. We stand all the expease. The six
books will bring you information that is needed
in the bigger and better electrical jobs—informa-
tion that you can obtain nowhere else in the
same clear and complete form. Mail your
coupon now—you'll be glad you did when the
hooks arrive.

— e — — — —— — — — s, oy G

FREE EXAMINATION COUPON

McGRAW-HILL BOOK CO., INC.,
370 Seventh Avenue, New York.

Gentlemen:—Piease send me the Croft American
Electricians’ Library (shipping charges prepaid). for 10
days® free examination. It satlzfactory, 1 will send
$2.00 In ten days and $2.00 per month untt] $16.00 has
been patd.  If not wanted. T will write you for return
shipping instruetions (Write plalnly and I In al
lines.)

Name ...
Address
Position

CORDIRY abow - oxbs Mah bbb nanie b bl ¥ g a B o o i 3.5
Fxn. 10-1-18

Sound and Audie Frequency
Amplification
(Continued from page 840)

the detector plate current flows, with a so-
called by-pass condenser of about .002 mid.
which allows the high frequency current to
pass almost unhindered. But, and this is
generally disregarded, this by-pass condenser
also allows a considerable part of the higher
audio {requencies to pass around the primary
of the transformer, and these frequencies
would suffer in the amplifying process, if
the step-up of the transformer after the de-
tector were uniform over all frequencies, be-
cause at these frequencies less current is
available, part of the high frequencies flow-
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12-Cell — 24-Volt
Storage‘B’Battery

Positively given free witheach
purchaso of a WORLD “'A”
itornua Battery. You must

nd this ad with your order,
WORLD Batteries are famous

ing over the condenser. The choice of the
particular transformer in this place was
then made, because as far as the author is
aware, it is the only one available which
gives a step-up curve that can compensate
for this loss of high frequencies due to the
effect of the by-pass condenser.

In Fig. 5 an endeavor is made to explain
the reason for the excellent performance of
this particular transformer, when used after
the detector. Curve A gives the actual step-
up curve of the transformer, and it shows
that the step-up increases with frequency.
Curve B pictures the effect of the by-pass
condenser, which, as is seen. decreascs the
current available in the primary for ampli-
fication at high frequencies, while curve C
shows how curves A and B more or less
compensate each other, as this same curve C
is an approximation to the amplification ac-
tually obtained by the use of this trans-
former used after the detecting tube.

(This s the second of three articles on
sound and amplification of which the third
one wnll appear in the next issue, dealing ,

with resistance and choke coil amplifiers.—
Ld)

Remote Conirol
(Continued from page 816)

.‘0“0-

The resistance (R1) is one of the big l
secrets of this method of using remote con-
trol. It should have a value of about 15
10 25 ohms and its purpose is to allow enough
current to pass through the circuit when
(S) is closed and (K) is opened to operate
the relay (R), but not to operate the sounder
in instrument (X). Therefore, you cannot
possibly apply the plate voltage to the tube
until after the filament is lighted. This is
a distinct advantage, particularly with high-
powered tubes or rather tubes of over §
watts capacity. Even with the latter, this
precaution should always be observed, as it
will materially lengthen the life of the tube.

The action of this system is as follows:
When (S) is closed, the signal lamp (L)
informs the operator that he can start work-
ing. At the same time current from battery
(B) actuates relay (R) through the re-
sistance (R1) and lights the filament of the
tube. Now when key (K) is depressed,
relay (R) still remains closed. but the mag-
nets of the sounder in (X) are actuated and
the key (K1) is closed. This of course
completes the circuit through the primary of
the plate transformer and actuates the entire
transmitter. When the operator is through
working, the signal lamp (L) serves to re-
mind him that the current is still on inas-
much as it remains lit until switch (S) is
opened.

Tf vou observe the various precautions
mentioned throughout the above paragraphs,

for their guaranteed quality
and service.  Backed by years
of auccessful manufacture and
thousands of satisfied users.
Eaquipped with Solid Rubber Caarr,
an insurnneo agninst acid snd lenk.
aire. You ravo b0 per cent and geta

2-Year Guarantee
Bond in Writing J/ORLD Rat- | Aporoved

4
*“tell thelr friends.'* That’ ¥ proot ;
of performance. at's our beat proot T and Listed
i as Standard

nd your order in today.
Solid Rubber Case Radio Batterios
: $11-25 | by Leading
6-Volt; 140-Amperes . . . . . | 13.00 | Authortics
Selid Rubber Case Auto Batterios | Including Rudio
G-Volt, 11.Piate . ., ., , $11.25 2
8-Volt, 13.Plate . . . . ol 23.
12-Volt, 7-Plate . . . . . . . 16.00
Just state but-
Send No Money [t siate bt | LG5
we will ahip day order is luervad. by Ex- | Radio =
ptess C. O D, wubject to your examination
on arrleal. FREE *'B'’ l{uucry wciuded.
Extra OHer: S por cont dincount o caah SRR S aiin
n full with order, no d - ‘
unteed battery nt 60 pzr ce:tn:nvf:; “to‘:'l:\: ¥ und Lefax, Ine.
WORLD BATTERY COMPANY
31219 So. Wabash Ave., Dept. 35 CHICAGO, ILL.

Set your Radio Dinls at 210
o r matery tl.:’rsltha na;.t:wo
wat! or| orage Ty
Btatlon, WSRC.® Chiewgo,

ADIO MAILING
LISTS

18,;19 Rndgo Decalers, per M. .$7.50

70 Radio Dealers in Mexico, per list. . 10.00
2,324 Radio Jobbers, per list 20.00
1,808 Radio Mfrs., per hist 15.00

§97 Radio Mfrs., complete sets. . 5.00

128 Radio Battery Mfrs. 2,50

125 Radio Cabinet Mfs. .. 2.50
25,000 Radio Amateurs, per M. .15

0
325 Phonograph and Music Radio Dealers. . 5.00

Guaranteed 98% correct. Ask for General Price
List showing 4,000 other lists.

A. F. Williams, Mgr

166 W. Adams St. o _Chicago

Chemical Tricks
for Boys

Surprise and puzzle your friends with magte chemiea) tricks;
make your own Ink, dye cloth, test water, write seeret lettors
with your own fnvisible ink: pour blue, brown and’ black
liquid frem a glass of water. You ean do these and wmore

= wonderful feats of chemical magle #f you
hase Chemeraft Junlor—the pocket chem-
ieal cutfit. Get one now. If yon order at
once, we will include FREL The Boy's
tlandbook of Chemistry, 150 pages of ex-
periments, chemteal Information, money
muking suggestions and cataleg of sup-

il BOTH
PORTER
CHEMICAL CO.
107 Washington
re

¢
Hagerstown, Md, POSTPAID

Electricians’ Examinations
'Dlagrams, symbols, tables,
notes and formulas for prepa-
ration for licenss. New book
—House Wiring and Bell
Work, $2.00.

Read Pub.Co., 296 Broadway, N.Y.C.

SartaovieShow

SMALL CAPITAL STARTS YOU
Big cpportunity to become inde-

how. Qur casy

payment plan maukes it eany to

start. Weequip youcomplete. Ous
dby gov

ernmentinstitutions. Write today

you should have no trouble in making your
remote control apparatus work cfficientdy.

for freo catalog,
2 ATLAS MOVING PICTURE CO.
(2T 536 8. DearbornSt, Dept. 79, Chicago
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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 EXPERIMENTER it will pay you to read
Each issue contains offerings made by reliable firms
who are desirous of your patronage.

Ad-Lets for December should reach us not later than October 20th.

The circulation of The EXPERIMENTER is 100,000 copies

GERMOTT PUBLISHING CO., INC.

Agents Wanted

Agents—Write for free samples. Sell Madison
“Better-Made” shirts for large manufacturer direct
to wearer. No capital or experience required.
Mary earn $100 weekly and bonus. Madison
Mfrs., 511 Broadway, New York.

Big Money—fast sales; everyone huys gold
initials for their auto; sell $1.50, profit $1.44. Ten
orders daily easy. Samples, information free.

World Monogram Company, Dept. 34, Newark,
N. 1.

Rummage Sales Make $50 daily. Offer wonder-
ful values. We start you. \Vholesale Distribu-
tor,”” Dept. 193, 609 Division St., Chicago.

Mirrors Re-silvered at Home—Costs less 5 cents
per square foot; you charge 75 cents. Inunense

profits, plating autoparts, reflectors, tableware.
stoves, Refinishing metalware, etc. _Omﬁts fur-
nished. Write for information. Sprinkle, Plater

87, Marion, Indiana.

Aviation

Learn Aviation!—\We have great opportunities
for you. Send 23¢ for large illustrated catalog.
Varney Aircraft Co., Peoria, I

Business Opportunities

Free Book. Start little Mail
Pier, 996 Cortland Street, N. Y.

Order Business.

53 PARK PLACE, NEW YORK CITY

Miscellaneous

Beautiful Registered Bull Pups Cheap.

Bull-
dogs, 501 Rockwood, Dallas, Texas. !

Beverages Our Specialty. Furmulas, everything.
S‘yrup.s. extracts, flavors, etc. Other processes.
Free information. The Formula Co., Dept. E, 122
West lowe St., Seattle, Wash.

Pearls and Slugs—Pearl hunters should send
their pearls and slugs by registered mail or ex-
press to llerbert II. Vertrees, pearl buyer, Pitts-
field, 111,

Build a long distance single-tube set for less
than six dollars, with Mimax coil. Coil, circuit
particulars  post paid $1.00.  Address Specialty
Sales Co., Greeley St., Milwaukee, \Vis.

Inkless Pen—20th Century Wonder. Writes with
cold watcr.  Full directions for manufacture and
nse. mailed for 25¢ (silver). H. I). Staats Sales
Bureau, La Crosse, Wis.

Genuine Leather Bill Fold nicely furnished. Has
seven different  compartments. $1.00 postpaid.
Harry Rotstein. 3423 Ward St.. Pittshurgh, Pa,.

Formulas, trade secrets,

ula manufacturing proces-
ses, polishing cloth, $1.00.

All the arts, home in-

dustries. George G. Mackenzie, Chemical Cos-
metic Specialist, Capital Building, Chicago.
25¢ brings sample and circulars of our line.

T. McLaughlin, 10 John St., Torrington, Conn,

Lightning Electrolyte.

. 1 Charges storage hatter-
ies instantly,

Make it yourself. Guarantee form-

, . nla. $5.00. \Write for free virculars. Murphy,
Chemistry Chemist, Tujunga. Calif., Box C
Learn Chemistry at Home—Dr. T. O’'Conor Headstanding, by Henry Mitchell \Weatherby.

noted educator and scientific authority,
will teach you. Our home study correspondence
course is a real short cut.  You can learn in half
the usual time. Gives you the same education as
yout would get at a college or university. See our
ad on page 843 of this issuc for special 30-day
otfer.  Chemical Institute of New York, 66 W.
Broadway, New York City.

Experimenters! ! —Subscribe to *Popular Chem-
istry.” the 100% chemistry magazine. Three
months, 25¢ (no stamps). \Wright Press, (Dept.
B), Caldwell, New Jersey.

Sloane,

K.\o I:\lh]ete. 25¢c.  Grabit Company, Ocean City,

Guaranteed Electric Soldering Iron, $1.19, post-
naid, Robert E. Bedford, 104 Ilnosac  St.,
Johnstown, N. Y.

Want good second hand radio cheap.
ticnlars, price delivered. Spot cash.
Greenville, S.

Send par-
Schrader,

0Old Mouney Wanted

Educational

Bargain List—Radio, Electrical, In\'ention‘s. etc.,
used magazihtes, monthly payment subscriptions.
Spencerman Agencies, West los Angeles, Calif.

Prices slashed Radio Magazine Subscriptions.
Spencertoga Agencies, \West Los Angeles, Calif,

Electric Motors

Motors $2.98; Good, Practical, twentieth horse-
power, 115 volt alternating—direct current. Tenth
horsepower $3.98. Order now. Pay postman. Perry
Trading Company, Dept. E10, 815 Lake, Racine,

18,

For Sale

For Sale—Radio parts at wholesale, and good
used telephone parts cheap, all guaranteed. Box
390, Danville, 111

Help Wanted

Be a Detectiv‘e—\\'or‘k home or travel. Experi-
ence unnecessary. Particulars free. \Write, George
Wagner, former Government Detective, 1968

Broadway, N. Y.

$2 to $500 each paid for hundreds of Old or
Odd Coins. Keep all old money, it may be very
valuable. Send 10c for New Illustrated Coin
Value Book, 4x6. Guaranteed prices. Get posted.
We pay Cash. Clarke Coin Company, 14 Street,
LeRoy, N. Y.

Patent Attormeys

Patents—Send for form, “Evidence of Concep-
tion” to be signed and witnessed. Form, fee sched-
ule, information free. Lancaster & Allwine, Reg-
istered Patent Attorneys in United States and
Canada, 288 Ouray Bldg., Washington, D. C.

Patents—Trademarks. Write for free Guide
Books and ‘“Record of Invention Blank” before
disclosing inventions. Send model or sketch of
your invention for our Examination and Instruc.
tions Free, Electrical cases a specialty. Terms
reasonable. Victor J. Evans & Co., 913 Ninth,
Washington, D. C.

Patents Procured; Trade Marks Registered. A
comprehensive, experienced, prompt service for
the protection and development of your ideas. Pre-
liminary advice gladly furnished without charge.
Booklet of information and form for dinclouin% idea
free on request. Richard B. Owen, 5 Owen Bidg.,
Washington, D, C., or 41-H Park Row, New York.

Men Wanted everywhere to start a business of
their own. Brains and energy the only capital
required. Full particulars and working plans, by
mail, 50c (silver). H. D. Staats Sales Bureau,
La Crosse, Wis,

Inventors who derive largest profits know and
heed certain simple but vital facts before applying
for paterts. Our book Patent-Sense, gives those
facts; free. Write Lacey & Lacey, 683 F St.,
Washington. D. C. Established 1869.

Printing Outfits and Supplies

Print your own cards, stationery, circulars,
paper, etc. Complete outfits $8.85; Job Presses
§$12, $35; Rotary, $150. Print for others, big
profit. All easy, rules sent. Write for catalog
presses, type, paper, etc. Press Company, A-14,
Meriden, Conn.

Radio
Amrad S’ Tubes, Type 4000-1: 8.00 each.
Immediate shipment. Dealers supplied.  George

Voigt Radio Supply Co., Dept. E., Maspeth, N. Y.

Bargains used Radio Magazine Subscriptions.
Spencerman Agencies, West l.os Angeles, Calif.

Radio Bargains: Brunelli-Jones 5 tube tuned radio
frequency receiver without accessories, $39.00; com-
plete with accessories including phones, tubes, B
hatteries, storage battery and aerial equipment,
$76.00. All types Cunningham tubes, $2.25 each.
Echotron tubes, equal to any 201A on market, $1.95,
Timmons B'Liminator complete, $21.00 ; extra tubes
for same, $3.50. Jefferson radio tube rejuvenator,
$6.25. France Super Charger, for charging A and
B batteries, $18.00. Timmons loud speaker, adjust-
able cabinet type, $28.00; plain type, $14.00.
Brandes Matched-Tone head sets, $4.00. Prices on
other radio equipment furnished on request. Ama-
teur Radio Suply Company, 340 E. Tamarack St.,
Ironwood, Michigan.

Salesmen Wanted

A Salesman Wanted in cvery town or city with-
in 25 miles of a broadcasting station to sell”Radio-
gem, the complete radio receiving set that retails
for $2.50. With Radiogem there is nothing else
to buy—the outfit includes the Radiogem receiv-
ing apparatus, 1,000-ohm phone, and aerial outfit.
The cheapest radio outfit on the market—yet as
practical as the most expensive. Big moncy to
the right men. Send $2.00 for sample outfit.
‘The adiogem Corp.,, 66-R West Broadway,
New York City.

Make $100 weekly in spare time. Sell what the
pablic wants—long | distance radio receiving sects.
Two sales weekly pays $100 profit. No big invest-
ment, no canvassing. Sharpe of Colorado made
$955 in one month. Representatives wanted at
once. This plan is swecping the comntry—write
to-day before your county is gone. Ozarka, Inc.,
124 \West Austin Ave.. T, Chicago.

Wonder fluid charges batteries instantly. Chance
to make fortune selling to garages and dealers. Gal-
lon free to agents. F & M Sales Co.. 2069 Eastern
Ave., Cincinnati.

Stories, Manuscripts Wanted

Stories, poems, descriptive artic_]es. plays, etc.,
are wanted for publication. Submit Mss or write
Literary Bureau, 550, ITannibal, Mo.

Stamps and Coins

102 Stamps 4c. To applicants

Attention Boys.
Bok Stamp Co., 642 Mere.

for our 50% approvals.
dith St., Dayton, Ohio.
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Don’t miss the October number,
which contains many important
features
The Newest Thing in Radio Literature

A complete 100 page illustrated magazine
containing hookups and constructional Radio
articles, gleaned from the entire radio press
the world over.

Large magazine size 9 x 12 inches, printed
on fine paper and profusely illustrated.

IN EVERY ISSUE A 16 PAGE SUPPLE.-
MENT OF ONE INSTALLMENT OF
S. GERNSBACK'S
RADIO ENCYCLOPEDIA

This real Encyclopedia of Radio explains
every word used in Radio, by means of photo-
graphs, drawings, charts or tables. (Some
sample pages are shown in this advertise-
ment). This supplement is arranged in
loose-leaf form.

35¢ the copy on all Newsstands
and Radio Stores

Subscription price $3.50 for 12 issues.
Published by
THE CONSRAD CO., Inc.
233 Fulton St., New York,N.Y.

Radio Hookups @

b
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3500 PAGES $1 A VOLUME

4700 PICTURES $1 A MONTH

Know the facts in Electricity. They mean more money and better
position for you. Hawkins Gnides tell you all you need to know
about Electricity. Every important electrical subject covered so
you can understand it. Easy to study and apply. A complete,
practical working course, in 10 volumes. Books are pocket size;
flexible covers. QOrder a set today to look over.

LEARN ALL ABOUT
Magnetism—Induction — Experiments — Dynamos — Electric Ma-
chinerr—Motors—Armatures—Armature Windings—Installing of
Dyvnamos—Elect-ical Instrument Testing—Practical Management
of Dynamos and Motors—Distribution Systems—Wiring Wiring

Diagrams Sign Flashers Storage Batteries Principles of Alternating
Currents and Alternators — Alternating Curren: Motors Transformers
Converiers—Rectifiers—Alternating Current Systems Circuit Breakers

Measuring Instruments—Switchboards—Wiring—Power Stations—Installing
Telephone—Telegraph-—Wireless—Bells—Lighting-—Railways. Also many

Modern Practical Applications of Eleciricity and Ready Reference Index

of the ten numbers
SHIPPED FREE

Not a cent to pav until yon :ee the books. No obligation to buy unless
you are satisfied. Send Coupon now—today—and get this great help
library and see if it is not worth $100 to you—you pay $1.00 a month for
ten months or return it

c ricsts
your finger en

HAWKINS ELECTRICAL GUIDES
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INTEN
VOLUMES

SEND NO MONEY SEND ONLY THIS COUPON |

THEO. 'AUDEL & CO.
65 West 23rd Street, New York City

Please submit me for free examination, HAWKINS
ELECTRICAL GUIDE (Price $1 a number). Ship a
once prepaid, the 10 numbers. If satisfactory, I agree
to send you $1 within seven days and to further mail
you §1 cach month until paid

Name

Occupation

Employed by

Heme Address

Reference

EXP., October
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RouseYour Bigger and
Better Self 1o Action/

111 help yougprovVeniotheg
A that yo

i —

Will Fascinate You, Will Thrill
You, Will REWARD You!

WHY LEAD AN INFERIOR EXISTENCE? No need to drag through life with little or nothing of
this world’s goods in return for your hard. earnest lubor ! The ehances are 100 to 1 you've got the
right stuff in you! You've simply got to apply it i# the right direction, like successful folks do.

EVERY HONEST, SINCERE, WORTHY, AMBITIOUS FELLOW is entitled to an even break in
life, Others are getting theirs! Why not YOU? Right now is the time to solemnly promise your-
self to get rid of the jinx that's chasing you through life!

Hundreds of Coyne-Trained Men Earn $60 to $200 a Week

1 have started lb‘_'/::md.r of men, young and old, on the road to permanent success: have guided
them to true happiness and independence. I have evidence to back up my claims—thousands of
letters from men who never knew what it was to ea™ more than a few dollara o week or month

until they took my splendid course in Electricity.
s ’-
-3 ARSOLUTELY FREE|

YOUR RAILROAD FARE e
TO CHICAGO 'A RAFT OF INFORMATION
ABOUT ELECTRICAL SUBJECTS

Remember, theve is
no substitute for per-
sonal training in great
shops, on COMPLETE
clecrical apparatus

You Don’t Need Higher
Education or Experience

You learn at COYNE, whether or not you pos-
sess advanced education, knowledge of higher
mathemutics, or experience. My coursc is not
somcthing that you merely study from books
and letters. It is a practical LEARN-BY-
DOING course.

Earn While You Learn

My Employment Department helps you get a
job t earn part or all of your expenses and
assists you to a good job upen graduation.

from any point in the U. S. is included, also special courses in Radio
Electricity and Auto, I'ruck and Tractor Elcctrlcity WITHOUT EXTRA
COST if you act promptly. Remember, Chicago i wonderful city to
see nt any time of the year. It’s a city of opportunities and the great
electrical eenter of the world. Clip the Happiness Coupon below at once. k

A
COMPLETE ELECTRICAL TRAINING

IN 12 HAPPY WEEKS AT COYNE

No other bonk like my great big Electrieal
Book which costs you nothing—now or
later. 151 actualphotos, Dynamos, radios,
autos, airplancs. farm lighting gmd power,
cte. Send for your copy this minute.

Many COYNE graduates are now firmly estab-
lished in their own clertrical businesses, and
are earning thousunds of dollars per year.

1 have perfected an unusua! course of
instruction in Llectricity, a course that
i3 absolutely thorough, that is easy to
master, that covers every single phase
and factor of the subject, that fits men
for the BIG electrical jobs—the HIGH-
SALARIED thrilling jobs.

COYNE does not teach by correspond-
ence, but by practical, persor.al training

Send for My Big FREE Book
and Details of R.R. Fareand

2 Courses without ExtraCost

Be sure to send at once for my big FREE
BUOK contalning 151 nctual photos of electrl-
enl operations and methods: also my npecial
offer of Railroad Fare to Chicago and 2 Big

in the wonderfully-equipped COYNE
Snops, located in Chicago, the electri-
cal center of the world. At COYNE
your training is really PERSONAL and
PRACTICAL. on the most MODERN
and COMPLETE electrical apparatus
under guidance of thoroughly-quuliﬁe(i
instructors, Youalso visit greatindus-
trial organizations and power plants.

Tune in on COYNE Radio
Station WGES

Tune in tonight or any night on our own Radio
Broadcasting Station, WGES{ World's Great-
est Electrical School), Wave length 250
meters. The famous Coyne Student Broad-
canting ‘ym:og-wrn are on_the air every
Pndu‘y night. Students may join the orches-

H.C.LEWIS, President
COYNE ELECTRICAL SCHOOL
1300-10 W. Harrison Street
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