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MODERN ELECTRICS 

The Greatest Electrical: Handboa 
Ever Published D • $1~Do: • t@ )t,l•~nJ; 

Simply ;written· ;;~d· contain.ing numerous- illu~trations, rlia.,1·.:}:;,s, 
formulas, etc., for home study anrl _;.plf-in~trm.:t:on. , 
They are of as ·great'valu'e' to the exp-:rienced worker a~ to J,t. ij 
beginner, and compose the most hclpfui, rdiaule • and compre:.' '•ij·'. 
hensive series of Electrical Engineering h:mdh..,oks ever. bef ,,. 
placed upon the market. 
ELECTRIC RAILWAYS, By PRACTICAL LESSONS lli _;,v- ,; 

.Tames R. Cravath, \Vcstern TRICITY. By F. B, 0.fGCI!.••~, 
Editor, --Street Railtua,• lo11r11a/. E. M., Pb. D,, Head of Dc1n.rr, 
171i pp., 125 illus. Cloth' bindini;. ment of Electrical Eni;ineu'·• 
It covers e,·cry detail of the trol- Columbia University, Past l ', • 
ley 3nd third•roil sy.stcms, their dent, A_n1cricon Institute, El~:- .... • 
construction and operation, power cal Engineers; H. C. Cushi>,_ 
i;eneration and distribution, the Jr,, Consulting Electric:il Engi-
electric locomotive, etc. Price, necr, and Lawrence X. Sager, S • 
. . . . . . . . . . . . . . . . . . . . . . . . . . $1.00 B., M. P. L., Patent Attorney d 

THE ELECTRIC TELEGRAPH. Electrical Expert. 272 pp., t 
By Chas. Thom, Chief Qu:idru• illus. Cloth bindin~. A pract 
1>_le."< Department, \Vestern union J?uide for Electrical \Vorker~. 
Telegraph Co., and A. Frederick Price .......... : .••...•.•• $1,60 
Collins, Author of "\Vireless Tel• 
egrapby, Its History, Theory, ond DYNAMO • ELECTRIC :MACHIN. 
Practice." IGO pp., 81 illus. Cloth ERY. By F, B. Crocker 1';, "''·• 
binding. Simple apparatus; codes; Ph. D., Head of Dep:irtmcut vi 
the Morse code; messages; press Electrical Engineering, Columbia 
service; cipher messages, etc.; University, Past President, Amer-
abbreviated telegraphy; railway ican Institute Electric:,! Engi-
telegrapby; forms; junction sta- neers. 25G pp., 260 illus. Cloth 
lions; switchboard; batteries; sys· binding. A complete :ind :rnthori• 
tems; single-line repeaters; multi- t:itivc treatise on the theory, con-
pie."< telegrapny; auptex; the quad; structive det:iils, calcul:ition, aud 
phonoplex; wireless telegraphy; design of dynamo-electl'ic machin-
construction of app:iratus; wire- cry. Price ................ $1.50 
less systems. Price •...•.•. $1.00 ALTERNATING . CURRENT MA-

POWER STATIONS AND TRANS- CHINERY B Willi E ty 
MISSION. By George C. Sbaad, • Y am s • 
E E P r f El 

. S. B., :M. A., He3d of Depart-
• ., ro essor o • ectracal ment of Electrical Engineering, 

Engineering, University of Kan- Lehigh University. 4!}2 _pp., ◄00 
sas. 176 pp., 100 illus. Cloth illus. Half Morocco•bmdang. An 
binding. A manual for Electrical authoritative and up-to-d:ite work 
Engineers and Electrical Workers adapted to the needs of all classes 
in 11ener3I. Price .••.•..•.• $1.00 of Electrical \11/orkers. Price, $9,00. 

ELECTRIC WIRING AND LIGHT-
ING, By Charles E. Xnoz, E, TELEPHONY, By Kempster B, 
E., consultin11 Electrical Engineer Miller, :M. E., and Samuel . G, 
and George O. Shaad, E. E., As: McMeen, Consulting Electric;,! I 
sociate Professor of Electrical E.'ngineers and Telepllone Expe• "· 
Enginuring, ?.fa~sacbusetts Insti- 960 pp., 071 illus. A comp1~te 
~ute of Tecbn!'lo~"· 20~ pp .. 150 work mg gujde to . modern ~cir• 
,nus. Cloth bandk.,;. Price .. $1.00 phone pr:1ct1ce. Pnce., • • • ,$ M 
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Jrr~.le~_six Big Issues of 
,., 

,lqvesting for Profit 
if you will simply send ine your name. Special. 
Introductory FREE Offer. Six, fine Monthly 

Issues-each worth $10 to $100 to you. 
How much do you know about the Science of lnvest­

nt? Do y~~ kno'w the Real Earning Power of your money? What is 
, .differe~ce ·between th~. Rental Power and Earning Power of money? 

·- -- ~ [9·Y~~ ~ow.~ow $10_0 grows into $2200? 
-,; ... ~\ , • ;Whyiyo'~'. sh quid'! get Investing f!)r Profit: If YOU Can Save $5 a Month or More 

.,.-. .l-.· ,Cnly one m·a!i in. a tho.osand knows the difference , . . . -
,. :·.,~~~?l"'b~t~een the·r.r 11t~l pc;,\ver and the earning PO';ver pon t invest a dollar m anJ':hmg anyw~ere 
f.;' ;. :.ij;- of his money,: ·Fe\v,· tnen know the underlying u_ntil rou .have re~d.my wo!l erful ma~azme. 

• ;~•,.;:, principles.of.incorpor<1,}ion. Not one wage earner ln~esting for Profit 1s for the man who intends 
·:Jf 1· · m • 10,000 ,,a:\ows. tiow· to invest his . savings for to invest any money, however small, or who can 
_·( . profit, so he accepts ~ paltr.y 2 % or 3 % from his save $5 or more per n:ionth ,. but who has not as 

,;;,;1,;: ·:t.~.;.. , . II • savings. ban·k, ;while ~Jlis same bank_ earns from yet learned the a~t of investing for profit. Learn 
·: •••• 9 ~u. '20%'. fo 30%:on:his inoney-or he does not know how $100 grows mto $2200. 

, .• ,·. tne· science of investing and loses his all. 
.:; 9jl • ~1,1ssell Sage said1 '.'There is a common fallacy 

·-•·~ - J 1: ,that; \\•h.ile for legal- advice we go to lawyers, and 
.. - • for -medical. advice we go to physicians, and for 
!,e."' the cons.iruction ·of a great work, to engineers­
;. I • Jinancing is everybody's business. As a matter 
l , , of· fact, i{ 'is" the most" profou11d a11d complicated 

, . ' 
.. 

.... : 

·;.,: 'of_tltem all.". 
t~~ ·: • 1?6 let-qie give you just a glimpse of the valu­
lr•~ ·, abfe inv_estment information you will get in my 

, six big ·issues, ''The Little Schoolmaster of the 
• Scfonce of Investment,'' a guide to money-making: 

• The Science of laveelme.at. Capital lo Looki.nir for a Job. 
. : : Tbe Root aad Branda of the The REAL Earning Power of 

' , • Investment Tree. Yoar Money, 
•. How to Judge a Bu1i.nus Enter, Investment SecaritiH Are Not 

pri1e.. Investment Opportunities. 
, Wlaere New Capital Pat Into a The Actual Possibililies of late!-

. , Corporation Really Coes. ligent luvtalment. 
"Waterinr''-lt• Sigaifica.nce. The Capitalization of Ceu.iu and 

' Idle Money vs. Active Money. of OpportllDity. 

Wait till you see a good thing-but don't wait 
till-everyone sees it. You will then be too late. 
Never. was ·.a time more auspicious for a public 
camp"aign of education on the logic of true invest­
ment. • A revo1ution in the financial world is now 
going on...:_to the profit of the small investor. 

'You are now face to face with your oppor­
,tunity-if you have the courage to enter the open 

• -gate to the road of fortune. 
• I believe you will find much interest in read­
ing my six: issues of Investing for Profit. From 
cover to cover it contains the fundamental princi­
ples of investment it has taken a lifetime to gather 
-from .my own experience and from every avail­
able' authoritative original source of information. 

Use this Coupon for the Six Issues 
and Financial Advice FREE 

If you know ho,v to invest your savings-if 
you know all about the proposition in which you 
are about to invest your hard-earned savings-you 
need no advice. But if you don't, if there 1s a 
single doubt or misgivini: in your mind-I shall 
be pleased to ans,ver any inquiries you may make, 
or furnish any information I can regarding the 
art of saving and making money through wise 
investment. 

So sign 2nd mail this coupon no,,-, Get lnveating for 
Profit FREE for six months. Ask me to put )·ou on my moil• 
in1,t list for Free Financial Advice. Don't piat lhis off. It 
means coo much to you now and in cbc future. Si&:n and mail 
this coupon :it once. 

H.L.BARBER~PUBLISHER,CHICAGO 

H. L BARBER, Publisher, 
20-(A) W. Jackson Blvd.! Chicago. 

Pl•••• send me FRBB Investing for 
Profit for six months. Put me on 
your mailin1,t list for Free Adv'cc on 
Jnvc$Uncncs. 

Nam,c_ ______________ _ 

When wriiing, please menti011 ''.Modem Electrics," 
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Tulis-the finest 
Pecan Orchard m 
the world is 

FOR SALE 
Consjsts of 30 acres 
rich farm land, r2 

acres planted to 22 

year oid P a p e r 
Shell Pecan Trees 
of finest quality. 
Nuts sell for 50c. to 
$r.oo per lb. at the 
grove. 

Here ·1s A FORTUNE for the man with som~ ready money. Three years 
.~ allowed for full payment. A beautiful home and 

Pecan Nursery included. If interested write TODAY as it will so~n find a buyer. 

100% Annual lncoine for Life 
is the unusual opp·ortunity that is o-pen to a few invest0rs in our BEARING 
PECAN ORCHARDS. • 

A few S and IO acre Pecan groves containing five and six year old trees 
which five years from to-day should return you from 3oo/o to soo/o annually 
and increas.e each year thereafter, and which ten y~ars from to-day should 
yield you IOOo/o and over annually and continue during your lifetime and that 
of your children and your great grandchildren. Far better than Life 
Insurance. 

THIS IS A GILT EDGED 
INVESTMENT.-Absolutely safe 
and unusually profitable. It will 
yield a good income NOW. 

IMMEDIATE ACTION 
is necessary if you want to share in 
these bearing orchards. 

~ 
9't' 

o' 
~-- ~ 

'•' • ~ 
.q. ~o To St. An• 
• 0 drews Bay 

CJ Nursery and 
..,_, Orchard Co., 2108 

'9-' Trinity Building 
~ New York. ' 

Actual Size ,e. Without l)hligation on 
Paper Shell Pecan # my part, kindly outline 

Particulars of Our Monthly lnstaUn•ent Plan, showing bow you 1$f .,,.!~ !':..'!t 0 ~~~vosltlon 
can purchase a Pecan Orchard on small monthly payments, earning ~ planted Pecan Grov:"f on a 
6 per cent. at the start, with principal doubling in value in 6 :'-> investment of about or an 
years- and providing for a permanent life income is given in ,s- . . . . . . . . . . . . tbousan·ci • d~iiar~: 
our pampWet, "FORTUNES IN PECANS," sent on ,. 
request.. O..::,"-' Name, ••••••••................ 

St. A~drews Bay Nursery & Orchard Co. ~~~- ... -~~~-,~~~·- .·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·_·_·_·_·_·_·_·_ 
2108 Trinity Buildlnc 111 BROADWAY, NEW YORK ......... ····· .................... ········· 

When writing, please mention "Modern Electrics," 
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Your w'iring calculations 
are greatly simplified if you use 

THE ROYLANCE 

Electrical Slide Rule 

,Tables are no longer necessary to determine the size, conductivity, weight, etc., of 
copper wire. 

With one setting of the Slide and Runner, you can read directly for any standard 
copper wire, the Diameter in mils, Area in circular mils, Area in square mils, Weight 
in lbs. per 1,000 ft. of bare wire, andtheResistance in oh~r 1,000 ft. at any degree 
temperature in Centigrade. 

The Roylance Electrical Slide Rule can also be employed for general calculations 
the same as our regular Mannheim Slide Rule. Complete directions with every rule. 

Write Dept. "WG" for descriptive literature. 

NEW YORK KEUFFEL &. ESSER CO. 
CHICAGO ST. LOUIS SAN FRANCISCO 

DRAWING NATERl,.1..9 M,.THEM,.TIC"L "ND SUIIVEYING INSTRUMENTS 

HOBOKEN, N. J. 
MONTREAL 

Mt,.■URING T,.PE■ 
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The Loftis Credit Why p~y cash for 'J~ 
. . ' System Is a Great you, Ctm,tmas Pm- ,,~! 

·~ . ents, when you can (l\~I, 
'i Convemence at make all yourselec- .':;·• 
·t, Christmas Time tions from th.is Christ• ·t 

, f; mas Catalog aod have . .l . I' everything charged in one account. Io this ~•1•, • • . ! way you can make handsome and appropriate I l .J, gifts with a very little ready money. There are 'i · 
• over 2,000 bargains in Diamond Rings, Brooches, 1 4, 

Studs. Scarf Pins, Ear Screws. Pendants, Lock- 11, 
ets. La Vallieres, Neck Chains, Bracelets, Cuff i •1. Links. Watches, Charms. Emblems, Bar Pins, -~ 
Watch Chains, Coat Chains. Seal Rings, Mesh I~ 
Bags, Novelties, Silverware, etc .. in endless vari- ~Ii· 
ety and at a range in prices to suit every purse. ~,·,\· 

Let us send you anything you wish from 
1 
•j; 

this Catalog, on approval, all charges prepaid. 1 ll 
If entirely satisfied, send us one-fifth of purchase 'I 
price and keep it; balance in eight equal monthly ;-i-, 
amounts. If not just what you wish, return at I': 
our expense. We trust every honest person. 

Write for Illustrated Christmas 
Catalog today. Don't put It off, It is Free. 

To Saint ]Vichola_s 
This Christmas the boys will want electrical toys and a Thordarson Toy. 

I 
Transformer will be a necessity. It will operate the Electric Trains, 
Motors and other toys and make them hum. It connects to 
any alternating current lamp socket and is always ready. 

THORDARSON 
Wireless Transformers. 

and 

Toy Transformers 
The Wireless Expert knows the 
value of the Thordarson Wireless 
will find it will improve the 
The power is varied by a simple 

Transformer-the amateur 
efficiency of his apparatus. 
turn of a thumb-screw. 
Three standard types-5,000, 10,000 and 20,000 volts-special 
to order. 
Write us today for Prices a11d descriptio11s of Wireless a11d Toy Transformers. \ 

The Thordarson Electric Mfg. Co. 
509 Sou th Jefferson Street, :-: :-: .. .-. Chicago 

I 
When writinir, please mention "Modern Electrics." 
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LEADING 

Wl~ELESS 

BOOKS 

1ll111r,1taa_. ''iijooh-li'\µa" 
•• _.. .. ,.,c.,,, .. .,.,. ... ,,.,..,,., 

-~:T=.;--~ 

,na.u,111-..~ .. ,._,11 

Pl'IJCE 2i. co,rrs . .,-::: ... ., .. , •••n• ;~hr1rtu,\1ot1UuU••• 
a.u,""',--n-co,"4•T'°""" 

BOW TO MAKE WIRELESS INSTRU• 
1UENTS, edited by C . .A. Lequcsnc, Jr., 96 
!'ages, 75 Illustrations. Fourth Edition just out. 

This book is chock foll of information and 
shows how to make different instruments and 
wireless appliances and information not usually 
found in other books. You will be surprised 
how careful\y this book is gotten up and how 
easy it is to make your own instrumcntl, 
Price b7 snall, 21Sc. 

WIRELESS BOOK-UPS, 100 !'ages, 171 
Illustrations, with a chapter by H. Gcrnsback. 
This book fills a distinct want and is tho 
most valuable adjunct to a wireless station. 
171 different hook-ups receiving and trans• 
mitting, and giving incidentally a lot of in­
formation about other things in the wireless 
station and about .connections. Once you have 
this book you wonder how you could be with• 
out it before, Price by mntl, 2G cent■• 

CONSTRUCTION OF INDUCTION COILS 
AND TRANSFOlllllERS, by a Winfield 
Secor, 96 pages, 72 illustrations, second edi, 
tion. If you want to build your own induction 
coil or transformer we u.nhesitantly say that 
this book will give you more information on 
the subject than any other one irrespective of 
price, Important tables for spark coils from 1 
inch to 20 inch and for transformers from ¼ 
K. W. to 3 K. W., both closed core and open 
core are given. A multitude of information .is 
found in this book which cannot be found i.n 
others. Prtoe b7 mall, 2G cent■• 

TUE WIRELESS TELEPHONE, by H. 
Gernsback, second edition, 86 Pages, 67 Illus­
trations. A unique book giving the student 
a good insight of the wireless telephone as it 
is today. In the next five years wireless tele­
phony will play a tremendous role in the 
progress of the \Vorld, and the wireless student 
who has given the subject any thought at all 
will do well to obtain this book as it will give 
him a close insight of the intricate problems 
as yet to be solved. The book is written non­
technically and even the layman will have no 
trouble to thoroughly understand it. Price 
by mall, 25 Cent■• 

...... ~ ....... i- __.._.. 
MR. wmELESS AMA.TEUR.-Have 
you the best wireless station in your 
vicinity? Are you an authority on the 
wonderful science of Wireless Telegraphy? 
Do your wireless friends come to you for' 
advice on constructing tli.eir apparatus, or 
do they look down on your station? If so, 
you need these books. They cover the • 
wireless subject from A to Z telling you 
how to make and construct your apparatus 
using the latest and best known methods, 
and those used by experts. 

Qf1J!U11mttlan Df -Jnhmt~ 
-Cllu~nnb IDransfllI1il!Q!= 

~--·" } tC WINnD.D SSC.QR 

Only ,1.00, postpaid, for the tour best 
wireless books for the wireless amateur . 

. Read up on wireless telegraphy. Be an 
authority. Have your friends come to you 
for tbelr information. This can be ac• 
complished by reading the four best $.!86 
books on this subject published. 

A.D7 of the above booka ■ent on 
receipt of price, f,25 each or the 
four for fl,00, po■tpo.14, 

MODERN PUBLISHING 
~31 W'ULTON STREET. • • 

When writing, please mention "Modem Elect;ie&." 

co., 
NEW YORK 

., 

...... 



VOL. VI. December, 1913 No. 9 

ANNOUNCEMENT 

T HIS issue marks the last 
number of Modern Elec,­
trics in its present form, 
for beginning with the 

January issue it will combine with. 
Electrician and Mechanic under 
the title of Modern Electrics and 
Mechanics. 

The new consolidated magazine 
will be published by the Modern 
Publishing Co. of New York, the 
present publishers of Modern 
Electrics. 

For several years these two 
publications have covered ap­
proximately the same field in 
electricity, although Electrician 
and Mechanic, ha~ing a broader 
Editorial field, was able to cover 
many other subjects outside of 
the electrical topics, to which 
Modern Electrics was strictly 

limited. It is not surprising, 
therefore, that in view. of these 
facts the publishers of both pub­
Ii ations came to believe that the 
combining of both publications 
would enable a larger magazine 
to be founded with a far greater 
scope and facilities for supplying 
to the readers a still better maga­
zine. Accordingly, the two pub­
lications have been combined 
and will be known henceforth 
as Modern Electrics and Me­
chanics. 

In the January issue, which is 
the initial number of the new 
publication, several novel features 
are· planned that will interest all 
our readers. A careful study of 
the requirements of readers of 
both M ode1-n Electrics and Elec­
trician and Mechanic has been 
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ANNOUNCEMENT-Continued 
made and in the future a new edi­
torial policy will be followed. 

menter will seek in vain in elec­
trical literature for directions and 
working drawings enabling him, 
without machine tools of consid­
erable . capacity, to construct an 
induction motor. Prof. A. E. 
Watson, an acknowledged author-· 
ity, has been at work for several 

In the first place, as the first 
half of the new magazine's title 
indicates, we propose to describe 
every new development in elec­
tricity, keeping our readers fully 
in touch with the progress of 
this greatest years on this 
of all modern 
forces. Elec­
frician and 
Mechanic and 
Modern Elec­
t -r i cs have 
both been of 
great assist­
ance to wire­
less enthusi­
asts, and in 
t h i s depart­
ment we pro­
pose to make 
the magazine 
the world's 
standard au­
th or i ty on 
both commer­
cial and ama­
teur progress 
and practice. 
There will be 

1--~~•9~14 ________ PRI_ce_,~S_CEN-----,TS problem, and 

MOOE~ has prepared 
for us a se-EL£CTRJCS • ~- r i e S Of ar-

MECHANICS ticles, mag-
nificently il-ELECTRLCS • WIRELESS ··MECID\NICS 

0 
INCORPORATING 

MODillN 
tLtCT12JCS 
~ 

l;Jectffcutn 
5.Mechanic 

B 
no need in FACSIMILE REPRODUCTION OF JANUARY 

1 us tr ate d 
with dimen­
sion draw -
ings, enabling 
anyone, with 
very simple 
mechanical 
equipment, to 
construct in­
duction mo­
tors of sev­
eral practical 
sizes which 
will run per­
fect 1 y and 
with excellent 
e ffi c i e n c y. 
This begins in 
the January 
issue. Ar­

wireless, 
from that of 

COVER OF THE NEW MAGAZINE 

the veriest beginner to that of the 
seasoned expert, which will not be 
met. 

We shall also publish constantly 
full and explicit directions for the 
construction of electrical appa­
ratus of all kinds, experimental 
and practical. As an example, 
we may mention that the experi-

ticles on numerous other types of 
electrical apparatus desired by 
readers are in preparation or 
ready. Every month Modern 
Electrics and Mechanics will con­
tain numerous articles on how to 
construct new electrical and wire­
less apparatus-articles of un­
usual value to every experiment-

---
I r 
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er, carefully written and clearly for the hard worker. The ad­
illustrated by detailed drawings. vance of modern science is full of 

We shall not neglect the needs romance and intensely interesting 
of the electrical worker who human achievement. We shall 
wants helpful knowledge to assist chronicle in word and picture 
him in his daily work. The care every important mechanical tri­
and operation. of electrical ma- umph of mankind, from the build­
chinery, the erection and installa- ing of a 1,000 ft. steamship to the 
tion of plants and electrical sta- piercing of a Channel tunnel or 
tions, wiring with its calculations, the first airship flight across the 
lighting problems, the mechanical Atlantic, not to mention .less~r 
and chemical applications of the things which men of iron will and 
electric current, and all the mani- brilliant brains are every" day 
fold phases of the contact of elec- achieving. 
tricity with daily life, will be pe- But this is not all. There are 
culiarly our field. many other unique features that 

The second half of our title we will incorporate in Modern 
opens a field as wide as that of Electrics and Mechanics which 
electricity. The work,er in wood· will be a pleasant surprise. For 
or metal, of every grade of pro- one thing, there will be one or two 
ficiency, will find the magazine editorial pages in which, each 
full of interest. From the model month, there will be a heart-to­
maker who wants designs for . heart talk between the editor and 
miniature machines which will the readers-a get-together chat 
work, to the mechanic who desires . -to cement still closer the bonds 
to learn the intricacies of modern between the readers and the man 
gear cutting or the making of the that caters to their interests in the 
elaborate patterns for an alu:mi- preparation of the new magazine. 
num automobile body, we can Modern Electrics and Meehan­
promise helpful articles, finely ics has been fortunate in secur­
and accurately illustrated. • ing the services of Mr. Austin 

The woodworker, cabinet-mak- C. Lescarboura· as Editor, who 
er, manual training student and has had a long experience in edit­
teacher, the home furniture- ing and writing articles for the 
builder, the boy who desires to readers of both magazines. He is 
build model aeroplanes, all these well known to most of our readers 
and many others will find our and needs no further introduction. 
woodworking departments helpful And now let us all look forward 
in increasing measures from to the new, big magazine-the 
month to month. initial issue of Modern Electrics 

But the magazine will not be all and Mechanics. 

New York, Nov. 15, 1918. THE PUBLISHERS. 

9I9 
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i A :~~~~=~~;~~gram I 
Where the Christmas Day is green, ,)-i 

Your northlaurl and my southland, j; 
+ 

+ AND, the lov.e-song of your spark-gap, :t: 
+ In the old code, reaches me + 
+ Thro' the thin receivers, throbbing + r To your calling oil-break key. t 
+ 1JtOR, as· the tuned condenser 

i 
Quickens, to its keynote true, 

While you send, my pulses quicken + 
And my heart is tuned to you ! + . + 

T J\ CROSS its wireless roadway f+ + To my answering aerial's reach, 'T 

The trackless wave train brings me . + 
All the wonder of your speech; 

J\ ND, the hot wire meter's finger 
Marks the giant voltage strength 

0£ the current crying to me 
Thro' the audion's wire-grid length. 

Jf M answering. Laddie-answering 
. "Merry Christmas," in the code-

All the love that's in me flaming 
Thro' the flarin,g _electrode! 

j UT, as the charged clouds flutter 
With the static's low recoil, 

When my fingers • seek to find you 
On the restless tuning-coil, 

fl Y heart has ever fluttered 
At the mem'ry of your face, 

When my arms would reach to draw 
you 

From the loneliness of space! 

Katherine D. M."Simons., Jr. 
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:t + + 
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TRANSMITTING APPARATUS OF S. S. HARVARD RECEIVING APPARATUS OF THE s: S. HARVARD 

Radio Station of the S. S. Harvard 
By Stanley E. Hyde 

A RADIO operator's life at sea is not 
so monotonous as many would im­

agine, as can be noted in one of the ac­
companying views. \i\Then not on duty 
he has all of his time to do what he 
pleases. The accompanying scenes were 
taken on the S. S. Ha,r1lard, the fastest 
passenger steamer on the Pacific Coast. 
The Yale and Harvard, sister ships, for­
merly ran between New York and Bos­
ton, but were brought around to the Pa­
cific Coast and now run on a regular 
schedule between San Diego, Los An-
geles and San Francisco. . 

In one of the illustrations is shown the 
receiving set and the antenna switch. The 
receiving set has. a .three slide tuner of 
the United Type. The crystal holder on 
the wall was described in a former issue 
of lvl odern Electrics. 

TBE MOTOR-GENERATOR SET 

A 120-cycle motor-generator set is em­
ployed for supplying alternating current 
to a 2 k\1/. transformer. A switchboard 

THE TURBINE STEAMER HARVARD 

is u~ed for controlling the primary cur­
rent on. which is mounted a D. C. am­
meter and voltmeter, field rheostat for 
alternator, main line switch and a start-

AUXILIARY TRANSMITTING APPARATUS 
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ing-box for the motor. The transmitting 
apparatus comprises standard copper 
plated leyden jars, oscillation transfor­
mer and a spark gap. 

On all passenger steamers it is neces­
sary to carry an au..xiliary transmitter, 
and this is also shown in one of the 
views. It comprises a 10-inch spark 
coil, storage batteries, a key and small 

• I 

:··\\JI~□ 
' 

WIRELESS OPERATOR AT BIS LEISURE 

switchboard (shown below the coil). On 
the switchboard is a voltmeter for the 
battery, D.P switch for charging the bat­
tery from the ship's generator, fuses, 
D. P. D. T. switch for connecting the 

TRE SWITCHBOARD WITH CONTROLLING 
INSTRUMENTS 

sending key either to the coil or to the 
regular set and an under current cut-out, 
for the purpose of cutting the batteries 
off from the ship's supply should the cur­
rent fall below a certain value. . 

Ship sets do not have the range they 
formerly had on account of the very 
loose coupling, which will be noticed in 
one of the views, the secondary coil being 
about 8 inches from the primary. 

In such an arrangement there is bound 

to _be a tremendous waste of energy, this 
bemg done to conform to the new radio 
law on decrement, but from experience 
with commercial sets the writer has 
found that on spark transmitters the ad­
·vantages gained by loose coupling are 
very few, selective tuning being just as 
hard to secure as before the law was 
passed, and until up-to-date apparatus 
such as quenched spark sets, is installed 
on ships, and a lot of the present "junk" 
is discarded, selective tuning is as far off 

. as it ever was. 

BASEBALL SCORES VIA WIRE­
LESS 

During the world's series games the 
basebal 1 scores were received every 
half inning at the efficient wireless sta­
tion at Fordham University. The 
scores were received from the New 
York Herald's wireless station by two 
licensed commercial operators, H. K. 
Fallon and F. W. Lomnitzer. 

GERMAN WIRELESS SYSTEM 
FOR SOUTH PACIFIC 

Germany is reported to be planning 
the establishment of an independent 
wireless-telegraph system among the isl­
ands of the South Pacific. A large sta­
tion is to be built at Samoa with a range 
of 11870 miles, with stations in New 
Guinea and Marshall Islands, all inter­
connected and in direct communication 
with Europe by means of the Dutch ca­
ble from Yap, one of t~e Islands in the 
Caroline group. Effort is also being 
made to open wireless communication 
between Nauen and Togoland, South­
west Africa, and the Cameroons, on the 
African coast.-Electrical W o-rld. 

PREDICTS TALKS-BY WIRELESS 
TELEPHONY 

Mr. Godfrey Isaacs, of the Marconi 
\Vireless Telegraph Company, in a recent 
statement said that the day is not now 
far distant when passengers on ocean 
steamships will talk with those_ o!1 land 
over a wireless telephone. He mt1mated 
that the Marconi company would be ~hie 
to turn wireless telephony to practical 
commercial account at an early date, but 
until the company is prepared to show 
exactly what definite results can be ob­
tained he will vouchsafe no further in­
formation.-Electrical World. 



-

December, 1913. MODERN ELECTRICS 

Static Kick-Back-Its Prevention and• Cure 
By Ellery W. Stone 

I N the last two paragraphs of an 
article entitled "Elimination of In­

terference Between Wireless St~tions 
and Power and Telephone Circuits," by 
H. N. Umbarger, published in the July 
issue of 111 odern Electrfrs, the author 
sets forth some experiences of his with 
regard to the overation of kick-back pro­
tective devices .. and it is the purpose of 
this article to explain this trouble and 
to suggest some means for overcom­
ing it. 

It is advisable first, however, to set 
forth just what takes place when kick­
back or aerial induction occurs. 

The windings of a home-made trans­
former are often so poorly in.mlated 
from the core that the high frequency 
oscillations set up in the dosed or os­
cillating circuit sometimes leak througi1 
the secondary to the core, therce to the 
primary, and back on the power lines 
where they cause· trouble as will be 
shown later. Such an occurrence as tbis 
is due solely to carelessness in the man­
ufacture of the transformer, and prc!)er 
insulation will easily rectify it. 

But there is far greater trouble due 
from induction between the circuits of 
the radio-transmitter carrying high fre­
quency currents of high potential arid 
the pow~r lines. This induction causes 
currents of moderately high :voltitgc, 
from 500 to 2,000 volts, to be set up in 
the mains. This yoltage is sufficient to 
jump the short air gaps which are com­
mon in lamp. sockets, and once such a 
spark occurs; the low voltage A. C. cur­
rent flows across. the gap whose resist­
ance, due- to theiyresence of the high 
frequency spark, ffil:s been lowered to but 
a few ohms. Such a flow of current 
through this low resistance of course .es­
tablishes an arc, damages the socket. and 
bums out the fuses in that circuit. Sim­
ilarly, the windings of meters or motors 
on the line may be burned out. 
• To prevent this annoyance anrl possi­
ble danger, we must drain this induced 
current from the power lines in some 
manner. A method which the Under­
writers have adopted is to ground the 
common terminal of two condensers 

which are connected in series between 
the mains. This plan is doubtless famil­
iar to all radio operators. But the ef­
ficacy of such a device is questionable. 
Theoretically, the • condensers are sup­
posed to be charged with the high poten­
tial oscillations, and to discharge them to 
the ground. But there is just as much 
chance that after they have become folly 
charged to a very high voltage, they will 
discharge back on the mains again, creat­
ing more damage than they are intended 
to prevent. This J,as always been the 
writer's theory in the matter, and cer­
tainly Mr. Umbarger's experiences, as 
set forth in his article, seem to confirm l!· 

lir,a. 
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METHOD OF EMPLOYING RESISTANCE RODS 

The graphite rod* preventer, as used 
by the Marconi Company, is without 
doubt the c;mly efficient device for drain­
ing power lines of kick-back currents. 
The ohmic resistance of this rod is so 
high that it can be permanently connect­
ed to the line without consuming enough 
current to be registered on the meter, yet 
it offers practically no resistance to the 
high frequency surges, which are thus 
conducted immediately to the ground.· 
The rod as supplied by the company to 
its stations, is mounted on a slate base on 
which are three terminals, the outer two 
going to the mains, the center to the 
ground. . 'The writer does not know 
whether this device is on sale by the 
Marconi people, but there is. no reason 
why it should not be, since this company 
has shown a willingness to supply the 
experimenters' demands. 

• Carbon Resistance Rods suitable for this purpose 
arc sold by the General Electric Company for use as 
lightning protectors. Readers might address the 
company for quotations.-En. 

\ 
//, 
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Any protective device often causes 
that part of the line to which it is con­
nected to become the node of the oscil­
lations set up in the power circuits, thus 
shifting or boosting the loop of poten­
tial to some part of the line which may 
not be easily accessible. Amateurs who 
have efficiently protected their own cir­
cuits, find that they are burning out fuses 
and sockets in houses perhaps a block 
away, due to making their o,vn circuits 
the node of these oscillations. The 
longer the power circuit, i. e., the farther 
the w:ireless transformer is from the 
step-down power transformer, the great­
er the magnitude of this loop will be­
come, since the potential of this induced 
current will become greater the farther 
away it flows from the radio transmitter 
circuits, just as the voltage in the an­
tenna is highest at that point farthest 
from the oscillation transformer. 

A good many wireless transformers on 

hnct 
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WIRING FOR CONDENSEJ!S TO PREVENT KICK-DACK 

the market are wound to give potentials 
ranging from 15,000 to 20,000 volts. 
This voltage having been stepped up in 
the oscillation transformer causes the 
potential in the antenna to be exceeding­
ly high, consequently causing the induc­
tion of quite high voltage currents in 
the power circuits. Now, ~f we use a 
transformer giving only 2,000 or 3,000 
volts, using such a gap as the Lepel or 
Rotary Quenched Dischargers, we would 
not only obtain mo~e efficiency in the ~et 
as a radio transmitter, but, th_e a.enal 
now being charged to a relatively low 
potential, the induced . hi~hi frequency 
surges in the power circuits would be 
of such a fairly low voltage that they 
would either cause no trouble or else 
could be effectively handled by the 
graphite rod preventer. 

One very reliable means for eliminat­
ing the disastrous effects of aerial induc­
tion is to have all the wiring done in 
metal sheathed wire, either wire in con­
duit, or lead covered wire. If this metal 
covering is well grounded, it is obvious 
~at no high frequency currents can be 
induced in the power lines, since the in­
duced currents set up in the protective 
metallic covering, would go at once to 
the ground, and consequently cause no 
annoyance. ( Lead covered wire is al­
ways used in the installation of radio 
transmitters by the Marconi Company 
for just this very reason.) If all the 
wiring in the house is in conduit, so 
much the better. 

An amateur, who interposes a con­
denser in the antenna circuit to reduce 
its wavelength in compliance with the 
Act of August 13, 1912, Would do well 
to put up a small antenna for transmit­
ting, whose natural period would be low 
enough to obviate the necessity of using 
a series condenser. Such a condenser 
proves a great strain on the transmitting 
instruments. It not only reduces the ef­
ficiency of the transmitter, but the cur­
rent in the antenna circuit, not finding 
an easy access through the condenser to 
the aerial, will go anywhere but there, 
jumping to the ground through the re­
ceiving set if a break-key is used, or 
kicking back through the transformer, as 
it very often does, with the usual trouble­
some results. 

As a summary then, a few points to be 
followed in eliminating kick-back are: 

rst. Do not use condensers as kick­
back preventers. 

2nd. Obtain, if possible, special trans­
former service from your local power 
company so that your house service, or 
better, your wireless service alone, is the 
only load on the power transformer. 
Have the transformer placed on the pole 
nearest your house. This will insure a 
short power circuit which is easier to 
protect than one several blocks long, as 
previously discussed. The cost of such 
special service is usually not prohibitive 
by any means. 

3rd. Use a low voltage sy~tem _of 
transmitting. The Lepe! system 1~ eas!ly 
home-made, as described in previous is­
sues of Modern Electrics, and the Clapp­
Eastham Hytone is an excellent one on 
the market. 

' ' 
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4th. Use three or four graphite rods, 
of the type described, throughout the 
power circuit. By creating several nodes 
on a short power line, the magnitude of 
the loops will be so low as to cause no 
trouble. 

5th. Use metal covered wire in all 6o 
cycle circuits. 

6th. If· you are restricted to 290 
meters, use a small aerial for transmit­
ting in place of_a_large one with a series 
condenser. 

A Novel Electric Package Tying Machine 
By Frank C. Perkins 

T HE accompanying illustration 
shows a novel motor-driven 

package tying machine designed at Chi­
cago, Ill., that is said to be a great labor 

• I' •• : 
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ELECTRIC PACKAGE TYING MACHINE 

• saving device. By its employment let­
ters that are sorted in city post offices, 
are tied up into packages, classified by 
towns and each bundle marked with its 
destination. 

It may be stated that a given piece 
of mail between post-box and carrier's 
bag can probably form a part of several 
packages, each of which has to be tied 
by hand. It is claimed that a clerk can 
tie up about six such' packages a minute, 
but the motor-driven machine illustrated 
herewith is ~pable of handling 32 
packages per minute, tying each 
package firmly • with a double loop. 
hard knot, which is proof against 
slipping. A ._½-h.p. electric ~otor 
drives the device. The first action 
is the applying of compression to hold 
the letters in place while being fastened. 
There is a lever actuated by the oper­
ator's wrist which controls the starting 
of the machine while the hands continue 
to hold the package in position. It is 
said that 1,500 packages an hour have 
been tied by one of these machines, the 
piles ranging from five or six letters to 
seventy-five in each package. As soon 
as they are tied the packages are auto­
matically swept into a basket at the side, 
and the machine is ready for another 
batch of letters. 

There is no cord wasted by the ma­
chine. In fact, it is said that a saving 
of 40 per cent. is effected over the 
amount required for hand tying. These 
machines are now on test by the Post 
Office Department at New York, Chi­
cago and other large offices . 

Bolivia has adopted wireless teleg­
raphy. 

Pekin has an extensive telephone ser­
vice. 

The suburban system of Paris fo being 
electrified. 
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Construction of the Revolving 
Synchronous 

Discharger of the Non­
Type 

By E. Jay Quinby 

A SIDE from the fact that the wire­
less operator takes pleasure in 

"copying" a high: pitch'ed musical note, 
it is understood that this type of spark 
penetrates ether in a state of static tur­
moil where a rough, low toned spark 
would be unreadable, if not inaudible. It 
is, therefore, the ambition of the wire­
less operator and experimenter to pro­
duce a high pitched, penetrating note, 
emitting from his station. ~s a quenched 
spark is not satisfactory on the 6o cycle 
current supply available in most cases, 
the revolving type of spark gap has 
proven the best solution. 

Heretofore, it has been deemed neces­
sary to run the revolving spark gap at a 
terrific speed in order to obtain any kind 
of a high note, but it is possible to con­
struct a gap of this type which will emit 
a high note when revolved at a compara­
tively low speed. The accompanying 
projections and the following description 
and directions will enable the· experi­
menter to build a Revolving Discliarger, 
which when run at a speed of say I ,370 
r. p. m. will be capable of discharging 
the cc:4penser over I,CXX> times per sec-. 
ond, or a frequency equivalent to a 500 
cycle current. 

LATHE WORK. 

The twin rings, one of which is shown 
on the detail sheet, may each be turned 
up from brass plate 5/16 inch, thick, or 
it is possible to tum both up at the same 
time from a plate as much over 5/8 inch 
thick as the cutting tool will tare. Care 
should be taken to drill all the holes in 
th~se rings radially, which may be done 

' by placing a guide for the drill on the 
slide-rest of the lathe, and after the rings 
have been turned down to their greatest 
diameter ( 6%: inch), and the points on 
th'e periphery marked where the holes are 
to be located, each hole' may be drilled 
in succession by revolving the disc until 
one of these points faces the hole in the 
guide, which should be set so as to lead 
directly towards the center line of the 
lathe chuck. This work finished and 
each hole tapped, the work of turning the 
inside circle may be started. A portion 

of the stock left over after this opera­
tion may be utilized for the two bus.h­
ings, shown on the detail sheet. The 
thirty zinc studs may be turned from 36 
inches of ¼ inch round stock. 

As shown on this sheet, the shaft of 
the motor to be used as the driver, 
should be turned down to take the bush:­
ings, and th·readed for the nut and lock 
nut which clamp the bushings fast. 

FLAT WORK. 

The balance of the brass work is sim­
ple-the four saddles may be made by 
bending brass strip 1/16 inch thick by 
5/8 inch wide, and by properly blocking 
them, the four opposing holes may be 
drilled correctly. The four brackets 
may be ·cut from 3/8 inch by 3/r6 inch 
brass bar, and drilled and tapped as spec­
ified. All the hard-rubber work may be 
cut from a section of sheeting, size 3 
inches by 4 inches by '¼i inch thick. 

ASSEMBLING. 

In setting up the rotor, care should 
be taken to tighten up atl screws and 
nuts which pass th·rough the hard-rubber 
cross-arms, as it is upon the "clamping" 
effect of these that it was designed to 
throw the centrifugal strain-n·ot on 
their resistance to "shearing." By. re­
f erring to Sheet I, the • experimenter 
should be able to set the instrument up 
without trouble. 'AU the parts are as­
sembled with' the 6-32 screws and nuts, 
with the exception of the hard-rubber 
supports which' grip the twin rings; 8-32 
screws being used for the last mentioned 
purpose as well as for the zinc studs. 
The zinc plugs are threaded for 8-32 
nuts and are locked thereby to the rings 
and brackets. When these parts are all 
set up, it will be necessary to mount the 
th:ree hard-rubber supports ( which hold 
the rings) upon a suitable base .by means 
of small cleats obtainable at any hard­
ware supply house. The motor should 
be similarly mounted on the same base, 
in such a: position that the center line 
of tlie sh'aft will coincide with the com­
mon center line of the twin rings and so 
that that rotor when mounted on the 

\ 
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shaft, will be centered between the two 
rings. 

ADJUSTMENTS. 
This much accomplished, the adjust­

ment of the studs should follow. In op­
eration, it will be found that a clearance 
between the stationary and rotating 
studs of as little as r/32 inch is the best. 
As these studs are slowly burned away, 
it will be necessary to occasionally read­
just those on the rotor as well as-al­
though less frequently-those on the 
rmgs. 

CONNECTIONS. 
The driving motor should be connected 

to its power supply through a variable 
resistance and a fused switch. In con­
necting the high-frequency circuit, the 
connection to one ring should fall oppo­
site that on the other, in order that the 
length of leads will not vary. 

OPERATION. 
Assuming that the transmitting set is 

ready for operation, when the motor of 
the revolving discharger is started, and 
the key depressed, a discharge will ap­
parently take place simuftaneo-ttsly at 
every zinc stud, although this is an opti­
cal illusion. Referring to Sheet I, Fig. 
I, it will be seen that in the position 
shown, the discharger in the upper posi­
tion is furnishing- a path for the dis­
charge from the front ring- to the imag­
ined ring behind it. As the rotor is re­
volved in the direction indicated by the 
arrow, the discharger shown in the rig-ht 
hand position furnishes another path for 
discharge. Immediately thereafter a 
discharge· appears at the next discharger 
and the next, etc. It is seen, therefore, 
that as· any• point on the rotor moves 
through 32" of a revolution, four dis-

• charges take place. As there are eleven 
pairs of stationary studs, and each is ~is­
charg-ed four times per every revolution 
of the rotor, rr x 4 or 44 discharg-es 
take place per revolution, and each dis­
charge takes place 98° away from the 
last; a point to be carefully nQted. 

As this is a non-syn~'1ronot1s dis-
. ch'arger, the note obtained _will _consist of 
a chord of three notes, 1. e., • the pre­
dominating note, undertones. and over­
tones, the latter two varying-.: slightly.1. 

To obtain the most pleasing .r_esult. the 
speed of the driving motor, or if feas-

• Caused by discharging the condenser at different 
values resultmg from various points on the voltage 
curve of alternating supply. 

ible, the voltage supplied to the primary 
circuit, should be varied, the operator 
meanwhile "listening in" on the receiver. 
When the most pleasing note 2 is pro­
duced by the discharger, the speed of 
the driving motor, or the voltage at the 
primary circuit, should be noted so that 
either or both may be again obtained at 
any time. 

In conclusion, it may be said that al­
though this discharger was designed for 
use up to r Inv., the same principle may 
be carried out on a larger scale for 
heavier work, and as long as an odd 
number of stud-pairs on the twin-rings 
is preserved, their number may be in­
creased, thus producing a higher fre­
quency at the same rotative speed, or the 
same frequency at a lower rotative 
speed. 

ABANDONING TELEGRAPH 
LINES IN AFRICA 

Wireless telegraphy is interfering with 
the happiness of natives of Central Afri­
ca, for it has deprived them of an un­
failing supply of wire to be worked up 
into ornaments and weapons. Some big 
mines operated by European capital in 
Central Africa have recently abandonect 
their wire-telegraph lines from railroads 
to the mines, and ~stablished communi­
cation by wireless. Maintenance of the 
wire lines has been difficult because of 
the demand for the wire by native belles, 
and also. because of the occasional wan­
ton destruction of pole lines.-Electrical 
World. 

THE INDEPENDENT AMATEUR 
RELAY ASSOCIATION OF 

AMERICA 
. Every wireless club and association in 

t\le United States and Canada is re­
quested to communicate with Mr. vV. G. 
Finch, of Cincinnati, whose residence 
address is 523 Torrence road, East \i\i.al­
nut Hills, for particulars concerning the 
organizatio_n of a relay association whose 
work will be to establish amateur com­
munication all over the United States 
and to be of valuable assistance in 
emergency times. He also suggests the 
following- name for the coming associa­
tion, "The Independent Amateur Relay 
Association of America." 

~A note consisting of a musical chord, not a dis· 
cord. 
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TRE STEAMER CAl3RILLO THE BAY AT AVALON 

The Radio Station at Avalon 
By Stanley E. Hyde 

W A Y down in Southern California, 
. twenty-eight miles off the coast, 

lies Catalina Island, or as it is more of ten 
called, "The Emerald Isle." It well de­
serves this name for here nature in all 
her grandeur has been left unsullied by 
the hand of man, and the water there is 
the clearest in the world. To11rists come 
from all parts of the country to see the 
wonderful submarine gardens and to en­
joy the exciting sport of catching the 
"Leaping Tuna," a very gamey fish that 
will fight to the finish. 

On the southern part of the Emerald 
Isle lies the little town of Avalon situated 
on the edge of a bay that is of semicircle 
shape. The shore of Avalon faces the 
mainland hence the waters of the bay are 
as peaceful as any small lake most of the 
time. 

Many years ago when the town was 

SWITCHBOARD OF RADIO STATION 

first founded they tried to lay a sub­
marine cable from Avalon to the main­
land, but the water is so deep in certain 
places that the strain of the cable, as it 
bridged these submarine chasms, was 
great enough to make it part and the at­
tempt was abandoned. 

Not so long ago the United Wireless 
Company installed a station on the hill 
back of the town to work with their sta­
tion on the mainland at· East San Pedro. 
This station will long be remembered by 
all wireless enthusiasts along the Califor­
nia coast for- the spark had a peculiar 
varying pitch of its own. 

When the United \i'\Tireless Company 
was taken over by the Marconi Company 
the station was moved from the hill down 
into the town, where it is now situated, 
on the water's edge. The installation is a 
2 kw. a-ff air with a rotating spark. The 

THE TRANSMITTING APPARATUS 

• I 

'. 
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tubes shown in the rack are leyden jars 
of a somewhat different pattern than is 
usually found in stations of this type. 
They are copper pJated both inside and 
out. On top of the condenser is shown 
the • loading coil and oscillation trans­
former. In the box, to the left of the 
transformer, is the rotating gap operate<! 
by a small induction motor. Most of the 
time the current for the transmitter is ob­
tained from the lighting system at a 
frequency of 80 cycles, but in case any­
thing happens to the lighting power plant, 

-·~74 ~ 
. . .. 

-~~: . 
I 

. ., 

WIRELESS STATION AND AERIAL 

resource can be had to a small alternator • 
run by a gasoli~e engine, situated in the 
back of the operating room. In case this 
should get out of ord('.:_r. there is pro­
vided a 10-inch induction coil fed by 
storage batteries, the same being on the 
wall to the right: This coil is controlled 
by the small switchboard, which has on 
it a double-pole, double-throw switch 
for changing the sending key from the 
regular set to the coil, fuses, double-pole 
switch for charging the batteries and a 
volt:meter. 

For receiving, the ordinary loose 
, coupled tuner is employed. The antenna 
:slopes down from a 150 foot pole to a 
!small pole back of the station, the dis­
ttance being about 100 yards. 

Tbe station is open for public use and 
does a large amount of business in the 
summer months. In the winter Avalon 
is practically deserted. 

Plying between Avalon and the main­
land are two small steamers, both of 
which are equipped with wireless tele­
graph. These are the I-I ennosa and the 
C <!brillo, the one shown in the accom­
panying illustration being the Cabrillo, a 
description of whose set was given in 
this magazine some time ago under the 
title of "The Average Ship's Set." 

Hitherto inexperienced operators ap­
plying f_or a positi~n wi_th the Marconi 
Company are given a job on either of 
these two steamers where they get 
"broken in," and are then transferred to 
other ships on the Pacific Coast. A po­
sition on either one of these steamers is 
a "cinch" as the trip takes two hours 
and after docking the operator can "bum 
around" or go swimming or do anythirig 
else he pleases, for three hours, until the 
boat sails for the mainland again. 

ELECTRIC WAVES FROM THU~ 
DER STORMS 

It is reported from Hungary that 
there has been invented an electric appa­
ratus for recording distant thunder­
storms. An electric wave, set in motion 
by a flash of lightning, is registered by 
a detector resembling in its action that 
used in the Marconi telegraph system. 
The impulse is communicated to a pen 
connected with a disk moved by clock­
work, and when the pen makes its·record 
a bell is rung whose vibration resets-the 
coherer. Storms raging invisibly twenty 
miles away are, it is said, thus recorded, 
and one occasion, it is added, on a bright 
day, the apparatus made known the prev­
alence of a violent storm in Budapest, 
sixty-eight miles distant. 

THE OKLAHOMA STATE WIRE­
LESS ASSOCIATION 

The Oklahoma State vVireless A'sso­
ciation has accepted the resignation of 
George Sutton, Box 627, Tahlequah, 
Okla., and has elected John Stausel, Box 
143, Muskogee, Oklahoma, as secretary. 
~-\.11 other officers remain the same. 

Address Secretary, John Stausel, Box 
143, Muskogee, Okla. . 
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. High Frequency Wireless Transmitters 
By E. C. Graveley 

storms; the same set would not work T HE so-called "low frequencies" 
were employed with success in 

radio communication since its incep­
tion. They have been used ever since 
and will probably be employed for a 
number of years to come. Although 
termed "low frequencies," such w·aves 
are in reality composed of a number 
of groups of very high frequency 
waves, as shown in Fig. I. 

The frequency of the waves in these 
groups may be several million per sec­
ond, which •is too great to be heard by 
the human ear, while the number -of 
groups may be as low as sixty a sec­
ond or less, which are very easily 

• as far over land as over sea, and its 
range was greatly affected by daylight; 
in fact, a set which had worked 1,8oo 
miles during the night would often be 
unable to commun<icate 300 miles dur­
ing the following day. The range of 
the set greatly fell off during the sum­
mer, and it was impossible to produce 
a pure wave.* 

heard and sound like a buzz. A sim­
ilar action takes place when a bell 
rings, as for instance, the bell of a 
clock. Here many hundred waves are 
sent out from the bell at each stroke. 
But when we want to know the time 
we only notice the number of groups, 
which correspond to the number of 
strokes of the hammer. Similarly, 
when the hammer of the induction coil • 
breaks the circuit many hundreds of 
thousands of waves are sent out in a 
second, but the ear records only the 
group, which we hear as a click in the 
receivers. Now the hammer on the 
interrupter breaks the circuit many 
times a second, so that the correspond­
ing clicks in the receivers sound like 
the familiar buzz, known to all who 
have "listened-in" at a wireless sta1.'ion. 
Sets emitting such waves as have just 
been described were used with satis­
faction for a number of years and· are 
still used. 

As the use of the low frequency sets 
increased, however, a number of • 
faults were found with their use. All 
stations caused nearly the same sound 

Prof. R. A: Fessenden studied the 
subject of radio telegraphy scientifi­
cally and brought it down to a m~the­
matical basis. Thanks to his work in 
the field, we are able t9 make many .of 
the following statements. The high 
frequencies used .by Fessenden make 
the signals clear and musical, and 
therefore they are more easily read. 
Signals of a high note . may also . be 
easily read through the ordinary sig- . 
nals and through static. With the 
high frequency sets there is less noise 
and a pure wave may be produced 
which aids timing. But the principal 
advantage is the reliability of the sen'­
ice between high frequency stations; 
the range being practically constant 
during all conditions, and less power is 
required for their operation. 

Vv e know that in operating a set the 
sending condensers are charged to a 
point where the charge breaks through . 
the air in the gap in order to equa~ize 
the charges on the opposite plates. 
The condenser then charges itself <in 
the opposite direction and again jumps 

across the gap (in the opposite direc­
tion), the current oscillating back and 
forth many million times per second; 
the frequency of these oscillations de­
pending upon the electrical length of 
the circuit, 'i. e., its capacity and induc­
tance. Each. time ~he pressure is le~s 
and less, till the oscillations fin~lly. die 
out, as a pendulum stops swinging. 
A£ ter the first discharge across the 

at the receiving station, making it very 
difficult to d'istinguish the signals of 
one from another. Static mixed in 
with the incoming signals to sud~ an 
extent that these sets were worthless 
in the tropics and during lightning 

• ~hen a wireless set is in operation a number 0 ~ 
waves pf different Jcngtlt arc emitted; when none 0 

the lesser waves is over one-tenth of the greater 1 

pure wave is said to be emitted. 
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gap the air which had insulated the 
two plates of the condenser becomes 
a. conductor, short circuiting the con­
denser, and allows the energy which 
has been stored up in it to d•issipate 
itself in a very few oscillations. 

Several methods have been invented 
to produce high frequency undamped 
oscillations. Fessenden uses the ro­
tary gap. This device usually consists 
of a number- of electrodes mounted on 
the circumference· of a disk which is 
revolved at a high. speed. The disk 
revolves between stationary electrodes 
in such a manner that the revolving 
electrodes approach the stationary 
ones, shortening the distance between 
them ancl allowing the condensers to 
discharge once; the gap then immedi­
ately widens so that the rest of the 
energy .stored in~the condensers is not 
dissipated, but kept, in order that only 
a little more ener.gy is. needed for the 
next discharge. It has been found that 
the best frequencies to use are between 
500 .and 600, since below 500 the note 
.is too low and the useful properties 
are lost, while above 600 the note 
gradually becomes to9 high to be read, 
until at 10,000 w.e are unable to hear 
it at all. 

Several methods have been invented 
to produce these oscillations. Fessen­
den insures his results by placing the 
disk on the shaft of the generator and 
arranging the studs on the disk to cor­
resp.ond with the frequency of the ma­
chine, so that the gap is closed at the 
moment when the generator (through 
the transformer) has just charged the 
condenser to its full capacity. In this 
way one oscillation is obtained for each 
half cycle of the generator, the sta­
tionary studs being movable, so that 
the sparks may be made to jump when 
the revolving studs are approaching, 
or when they are moving away from 
the stationary ones. This method 
works very successfully-especially in 
the tropics where static is very heavy 
-and is considered by many to be the 
most perfect system used. 

Another system of producing high 
freq,uency undamped oscillations is by 
means of the quenched gap. No re­
liable theory has been formed as to the 
working of this gap, but it produces 

• high frequency undamped oscillations 
«nd radiates a great deal of energy. 

It is constructed by forming a pil.e of 
metal disks, each being separated 
from its neighbor by a ring of rubber, 
mica, or other insulating material and 
the whole clamped together so as to 
make the gap air-tight. With large 
gaps a fan is used to keep the discs 
cool, for otherwise it would get hot, . 
an arc would form, and practically no 
radiati9n would result. This gap is 
used to a great extent in Germany and 
on all Hamburg-American ships and 
works in some respects better than the 
rotary gap, but the note produced by 
it is not so clear, while the gap re­
quires frequent cleaning and renewal 
of the insulating rings. 

Another way of producing un­
damped oscillations is by use of the 
direct current arc, which was brought 
to its present stage of usefulness by V. 
Poulson, of Copenhagen, Denmark. In 
this system an arc is connected m 

F"tG. 3 · 
series with some reactance-electro­
magnets, for· instance-across the ter­
minals ·of a direct current generator. 
The arc is formed in a magnetic field 
and in a chamber filled with coal gas, 
the capacity and inductance being con­
nect~d across the arc. Here continu­
ous oscillations take place across the 
arc-the oscillations being kept from 
going through the generator by means 
of the reactance coils, which offer very 
little resistance to the direct current, 
but choke out the alternating currents. 
With this system the condensers· are 
periodically charged and discharged as 
many as 1,000,000 times per second. It 
is claimed that waves emitted from 
stations equipped with this system 
travel much further than those sent 
out from other stations. However, the 
freque~cy is too high to be heard. In 
order to overcome this difficulty, Paul­
s-on reduces the frequency at the re­
ceiving station to an audible note. 
Th'is system is said to work exceed­
ingly well and good results may be 

(Continued 011 page 992) 
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Locating • Water Pipes by Electricity 
By Frank C. Perkins 

IT is stated that the District of Colum­
bia has been saved a considerable 

amount of money as the result of an 
electric invention for locating under­
ground pipes, according to the report of 
George W. Wallace, water register of 
the :Oistrict, recently submitted to the 
Commissioners. 

By the use of the electric current, a 
method has been devised by E. H. Grove 
of the Water Register's office, by which 
the line of pipe and the tap in the main 
can be located, thus avoiding unneces­
sary excavation and the cutting of im-

ELECTJUCAL APPARATUS FOR LOCATING WATER 
PIP.ES 

proved surfaces in, roadways and side­
walks. 

It is held that this electric instrument 
more than paid for itself in the first few 
jobs in which it was used, which proves 
it to be invaluable for such work. The 
report states that 2,5'82 new service con­
nections and 5,036 repairs were made 
during the year and sixty-six meters 
were disconnected, making the total 
number now in use, 23,9r2. Over I,973 
repairs to water services and appurten­
ances were inspected and recorded dur­
ing the year. 

It is pointed out that one of the most 
important products of modem civiliza­
tion, which tends to improve the health 
and add to the. convenience of mankind, 

is the system of water distribution, 
which is a part of the public service of 
every community of any size whatso­
ever. 

It is true that the increased wealth of 
the world in general and the advanced 
knowledge of domestic engineering have 
put a water supply system within the 
reach of even the smaller villages. Hard­
ly second in importance to this are the 
systems of gas and electric distribution. 
In fact, these two cover almost as large 
an area in their distribution as do the 
water supply systems. This at once pic­
tures to us the fact that present day 
cities are underlaid with a vast net­
work of pipes and conduits. 

It is necessary for the construction 
and maintenance of these systems to 
maintain an organization capable of 
properly keeping rthings in repair and 
adding to the existing system as the 
growth of the community demands it. 
Even in the best regulated organizations 
of this kind there often occur errors or 
omissions in the plans showing locations 
of conduits or pipes. Furthermore, the 
abandonment of long used conduits or 
pipes or the improving of streets by 
widening may result in what are known 
among engineers as "lost pipes." 

It is clear that if for any reason it 
becomes necessary to locate any of these 
."l(?st pipes" the usual method in the past 
has been to excavate in the approximate 
locality of the pipe, removing earth, con­
crete, brick, stone or other material. In 
most cases, this is time wasted, as the 
pipe is not located and it is necessary 
to do further excavating. When one 
considers the numerous cases of this 
kind which come up in the course of a 
year it can readily be seen that there 
is an. enormous amount of money and 
time practically thrown away. 

During the past year this electric de­
vice for accurately locating these pipes 
has been perfected. This instrument 
was used in ov.er r,6oo cases and in each 
one the desired pipe was located wit~­
out . any cost except the time used 111 

operating the instrument. . 
This electric indicator consists of two 

( Co1iti1:ued on page 996) 
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An Electric Sterilizer for Water 
·MANY problems of modem hy-

giene are solved by the use of 
perfectly sterile water, and in this use 
it is of ten desired to keep the natural 
taste of the water and retain the salts 
and gases which are found in• solution 
in the water. VVhile boiling will kill the 
disease germs, it gives a disagreeable and 
flat taste which is disliked by most per­
sons. 

A new Paris apparatus is claimed to • 

A DRINKING FOUNTAIN WITH ELECTRIC 
STERILIZER EQUIPMENT 

solve the problem of perfectly pure wa­
ter-free from all disease germs for 
household use, public schools or other 
institutions. It also serves in industries 
such as breweries and the like, and is 
commencing to be used there with great 
success. The apparatus works on the 
property which the mercury vapor lamp 
possesses of destroying the microbes 
when immersed in water, owing to the 
powerful effect of the ultra-violet rays 
which scientists commenced to notice a 
few years ago. 

The apparatus comprises a neat white 
enameled tank which is mounted on a 
wall and connected to the water mains. 
A small switchboard is used so as to con­
trol electric wiring which is connected 
to the lamp placed inside the tank. All 
the rest is automatic, and the house-

> . • : ~~-=:-.,l . . _ ... 

PORTABLE ELECTRIC STERlLIZER FOR ARMIES 

holder simply turns the outlet faucet so 
as to have a stream of sterilized water. 
Official tests show that such water is ex­
tremely pure and free from any disease 
germs. As the current is cut off auto­
matically when no water is flowing, there 

i- -
I I •-

GENERATING APPARATUS OF ARMY STERnIZER 
PLANT 

is no great expense for the current.­
Our Paris Correspondent. 

OFF THE ELECTRIC WIRE 
The steam roads in and about Bom­

bay, India, are considering electrifica­
tion. 

Chattanooga, Tenn., is installing a 
system of ornamental street lighting in 
its business section. 

The city of St. Louis is replacing 
many of its gas "arcs" with high candle­
power tungsten electric lamps. 
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New High Voltage Testing Transformers 
By H. Winfield Secor, E. E. 

T HERE are many commercial in- The variable resistance in the primary 
dttstries using or producing ma- circuit, which controls th_e secondary de­

terials which must possess high dielec- livered voltage, is of the potentiometer 
tric strength. In order to determine the type. This resistance consists of a 
insulating values of such materials, it fixed shunt unit· and a variable series 
becomes necessary to apply a high paten- unit, arranged as• in the schematic dia­
tial electric current to these dielectrics in gram. The shunt resistance is com-

posed of a. number of metallic resistor 
the actual testing of them. The photo- units, connected across the low tension 
graphs and diagrams presented herewith terminals of the testing 1:ransfor~er. 
illustrate some newly developed testing The minimum amount of shunt res1st­
transformers built by a leading Ameri- ance has been carefully determined to 
can tlransf ormer ,..........,...-..,......----:--....--,,----,---=-------. prevent w av e 
m an u f acturer distortion, from 
and representing a series of labor-
the very latest a t o r y experi-
practice in this ments. The ter-
class of electri- minals of this 
cal apparatus. resistance a r e 

In one of the b r o u g h t out 
illustrations is to a connection 
shown the gen- board. in such a 
eral appearance way • that they 
of -the smaller • may be entirely 
testing set, com- d i s c o n n ected 
prising a special from the circuit 
step-up trans- if desired. The 
former operat- variable series 
ing on I 10 or • resistance is of 
220 volts A. C., the comp-ressio11 
oo-cycle circuit. t y p e , operated 
This is known . ;·:-.,. by a hand-wheel 
as the Type ·· · by m e a n s of 
TS-iz set, and which a smooth 
the maximum · -· · • :: .••.• ··' • ··.·_. gradual varia-
secondary po- -~- - .,____ ~~--'-- •• ' ;It~/" tion of second-
tential is 5,000 Courtesy American Tra1lsformer Co. a r y potential 
volts. may readily be 

The complete A 50,000 VOLT TRANSFOl<:MER ANO TESTING OUTFIT obtained. 
equipment i n - N otewo r thy 
eludes, besides- the step-up transformer, features of this method of voltage regu­
a high ·reading voltmeter for the second- lation are the absolutely smooth poten­
ary circuit, a variable resistance of the tial variation, which cannot be accom­
potentiometer type for regulating the plished with any form of metallic re­
primary applied voltage and conse- sistance, operated in steps b-y a dial 
quently the secondary potential, and a switch, and the absence of the disagree­
circuit breaker and pilot lamp in the pri- able characteristics which usually ac-
mary side. company liquid rheostats. . 

The step-up transformer is very The voltmeter provided with this out-
ruggedly constructed and is air insu- fit is really a low potential i11stru~ent 
lated. It has a capacity of 2 KV A. con- and is connected to a secondary c011 or 
tinuous service and 5 KVA. for five winding of its own, as will be seen '.r01? 
minutes, and can be operated at any the diagram. The voltmeter c011 1

~ 

frequency between 50 and r25 cycles. built right into the transformer and has 
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a definite ratio to the high tension wind­
ing proper. Hence, when the second­
ary potential is at its highest value, the 
voltmeter coil has induced in itself 0lle­
:five-hundredth of the actual seconda1 y 
potential, etc. The voltmeter scale is 
usually calibrated to read the actual sec­
ondary volts, which saves consi ierahle 
time and is very convenient and ~imple 
in operation. 

A small ruby pilot lamp is connected 
across the primary mains, which sen·es 
to remind_ the operator that the trans­
former is excited, and it also is a simple 
and positive indicator . of blown fuses. 
A regular type overload circuit breaker 
is placed in the primary side o,f the set 
and can readily be adjusted to open at 
the instant of the break-down of the 
insulation under test, or for higher cur­
rent values if necessary, for obtaining 
more of a burn at the point of break­
down in the insulation for the purpose 
of identification. These transfonners 
are f umished in larger sizes and volt-

---

Co1wlesy_ American Transformer Co. 
A 5,000 VOLT T;ESTING TRANSFORMER 

ages, one standard l,J.rge unit being 
rated at 50 KV A. and 300,000 volts, and 
some are even furnished to deliver as 
high as 500,000 volts. 

The foregoing description of the 5,000 
volt testing set applies in general to the 
larger 50,000 volt testing outfit, also 
illustrated. In the diagram are shown 
the connections for this 50,000 volt set, 
and it will ·be noted on studying them 
that the centre of the high tension wind­
ing is gro~ded to the metallic case of 
the transformer, to protect the operator 
in handling the voltmeter, etc. The 
voltmeter coil is also grounded to mini­
mize any leak currents which might be­
come dangerous to the operator. This 
higher potential transformer is oil--insu­
lated, and is mounted on a very substan­
tial truck provided with castors, making 
it easily portable about the factory .. 

Special electrodes are supplied with 
these testing sets for determining the 
ultimate dielectric strength or break­
down point of various insulators, such 
as oil, etc. These electrodes are threaded 
metallic rods and pernut of adjustin~ 
the spark gap very minutely. T 
plain open spark gap electrodes • 
fitted with a micrometer adjustment. ,j 

Y. M. C. A. RADIO CLUB OF 
RACINE 

Wireless enthusiasts in and aroun<l 
Racine, \1Vis., have organized the "Y. "M. 
C. A. Radio Club of Racine," with the 
following officers: Milhart F. Klicpera, 
president; Leland H. Hansen, vice-presi­
dent and examining officer; Edward 
Rapps, secretary-treasurer, and Harold 
Jorgenson, sergeant-at-arms. 

This club has been organized for the 
purpose of furthering the knowledge of 
radio telegraphy and telephony· in all 
its members. Any person may become 
a member provided he is twelve years of 
age or over, and providing that he 
passes the entrance examination. 

KENTUCKY RADIO ASSOCIA­
TION 

• ½ny amateur or amateurs living in 
Lexington, Ky., who operate radio ap­
paratus are asked to join the Experi­
mental Relay Club of Ohio, Indiana 
and Kentucky, to make radio commu­
nication successful between the above­
named s_tates, and we desire several resi­
dents of Lexington to join us. For fur­
ther information, address vV. G. Finch, 
secretary, 1214 Jackson street, Cincin­
nati, Ohio. 
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The Best Illuminated City in America 
By Felix J. Koch 

N·:>, it isn't Christmas shopping time 
in Denver, nor is there a conven­

tion on; neither are the citizens holding 
forth an exposition, to invite any and 
all, from all corners of earth, to come 
and marvel. It is just any one of the 

t:::: 

ARRANCEMENT OF EJ.ECTRlC LAMPS lN WALL 

nights of the week of any of the fifty­
two constituting a year you may choose, 
in Denver, Colorado. 

Light I Of course it is light! Even 
daylight, measured by those subtle units 
that the sci_entists use, could hardly 
come up to it-especially if you took 
the measurements on the square or two 
where the motion picture theatres are 
clustered . 

.l\fore than that, "Seeing Denver" by 
electric light is quite as much a thing 
for the tourist to do as it is to visit the 
Zoo, or stop for a session in Judge _Lind­
say's Court and the like. Accordingly, 
after the banquet, or long after the 
theatre, the stranger within the city 
gates can stroll those splendid streets, 
just to see electric illumination at its 
best. 

Buildings ranging from tiny motion 
picture theatres to sky-scrapers are 
veritably outlined by electric lights. 
Towering over everything else is the 
People's Gas Building. That building 
is not outlined in light-it is one livid 
sheet of light, punctuated with intervals 
of d_ark spaces that only serve to make 
the illumination more pronounced. Down 
on the ground floor there is a store for 
the sale of devices intended to boost the 
use of gas and of electricity, and few 
stores in all the world are so absolutely 
flooded with radiance at night as this. 
Continue on through the illuminated 
section and one finds things everywhere 
as light as day. Not Eastertime- in 
Paris nor even Co·ronation vVeek in 
London, nor a Saturday night on New 
York's "Gay White Way" is an equal 
to Denver. 

NIGHT \'JEW OF THE PEOPLE'S GAS BUJI,DING 

Wherever one looks, though, it seems 
as though the structure of the li~hting 
company itself takes first place. f~r illum­
ination. It is a ten-story bmldmg and 

I 

I 

► 
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it is claimed that the thirteen thousand 
lights upon its walls are illuminated 
every evening. That gives some faint 
idea of the amount of electric force the 
Colorado capital requires nightly. In 
addition there are other electric power 
consuming equipments, such as electric 
cars. Two hundred and fifty-seven. 

NIGHT SCENE OF A ROW OF MOTION PICTURE 

THI;;ATRES 

miles o-f track are covered by 300 cars 
every day. What adds to the beauty 
of the whole People's Gas Building is 
the neat arrangement for lighting. 
The lights each rest in a little niche, deep 
in the wall, being protected thus from 
wind and weather. These niches, in 
turn, punctuate a pattern which is, pri­
marily, a quadrilateral. From the cen­
ter of each side of this prolonged square 
a line runs in and these lines from the 
four sides then grasp an enclosed 
diamond. Patterns of this sort,' then, 
alternate with the lower rovv of win­
dows on the floor just over the store-
space. . 

Upper stories indulge in a simpler but 
tasty pattern-a squared cross-that 
repeats itself sufficiently to .throw all the 
space about into light and fairly dazzle 
the eyes of the beholder. 

AUTO DRIVER'S HANDS 
WARMED ELECTRICALLY 

BY FRANK C. PERKINS. 

T H E accompanying illustration 
shows an unique scheme of elec­

trically warming the hands of the auto-­
mobile driver in very cold weather. This 
electric glove actually carries in itself 
the warming element and do~s not de-

pend on the blood heat of the hand to 
fulfill its mission. It will undoubtedly 
be hailed by the winter motorist as an-
swering a pressing need. . 

There is incorporated in the linmg of 
this novel automobile gauntlet a very 
tough and flexible electrical circuit which 
terminates on the inner surface of the 
forefinger in a small disk and at the 
other end in a similar disk on the inner 
side of the thumb. 

It may be stated that the contact of 
these disks with metal plates on the up­
per and under surfaces of the steering 
wheel when the hand grasps the wheel 
in steering, closes the circuit and allows 
the current to fl.ow through the glove lin­
ing, thus heating the resistance windings 
and warming the back of the hand and 
all of the fingers. • 

It will be noted that there are metal 
plates· on the surface of the steering 
wheel which constitute the terminals of 
another circuit leading from the storage 
system which lights the car. A 6-volt 
battery is sufficient to furnish the warmth 
desired and a current regulator admits 
of three varying degrees of warmth. 

It is pointed out that these electric 
gloves will immeasurably add to the 
comfort as well as per~onal .safety of the 

,•-, 
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ELECTRICALLY HEATED CHAUFFEUR'S GLOVES 

driver in the control of his car by keep­
ing his hands from becoming numb with 
cold in severe climates. 

Sending pictures by wire is nothing 
new in Germany and France and now 
they are talking of cabling them ~cross 
the Atlantic;:. 
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The Nitrogen-Filled High-Efficiency Tungsten Lamp 

BEFORE the meeting of the Ameri­
can Institute of Electrical Engi~ 

neers held in New York City, October 
IO, Dr. Irving Langmuir, Schenectady, 
N. Y., described the development and 
present status of the new nitrogen-filled 
tungsten incandescent lamp, presenting 
two closely related papers which Presi­
dent C. 0. Mailloux in his introduction 
characterized as marking an epoch in 
electrical history and electrical progress. 
The first paper discussed the phenom­
enon of blackening in tungsten lamps 
and methods of preventing it. The 
second, prepared in collaboration with 
Mr. J. A. Orange, described in detail 

C ozwtesy "Electl'ical World" 
TWO FORMS OF mTROGEN-FILLED LAMPS 

the high-efficiency tungsten lamps which 
h~ve ~een produced by filling the bulbs 
with mtrogen vapor at about atmospheric 
pressure. . 

The modem tungsten lamp, as pointed 
out by Dr. Irving Langmuir in the first 
paper, has an absolute luminous efficiency 
of but 6 to IO per cent. based on per­
fect white-light production at o.IO watt 
per candlepower, and monochromatic 
yellow-green production at o.o6 watts 
per candlepower. Tungsten lamps of 
to-da;y fail not by breaking of the fila­
ment, but by reduction in light-giving 
value due to blackening of the inner 
globe surface. With attempts to in­
crease efficiency of lamp operation, this 
blackening process has been found to be 

greatly accelerated, thus heretofore 
placing . a limit_ on the consumption 
effic1enc1es obtamable consistent with 
reasonable lamp life. 

Such blackening has generally l;ieen at­
tributed to disintegration of the filament 
caused by traces of residual gas in the 
bulb, although in the case of lamps run 
at over .. voltage evaporation of the fila­
ment was assigned as the cause. From 
a~al_y-sis of possible sources of gas 
w1thm lamp bulbs, the following gases 
were •foun'd bY; the investigators: 
water vapor, carbon dioxide, carbon 
monoxide, hydrogen, nitrogen and hv­
drocarboO' vapors. Further tests shr ·: 
that water vapor is the only gas ,.;i 

produces perceptible blackening. Its 
part in this cyclic process is that of a 
carrier, the water oxidizing the tungsten 
and being itself ·reduced to atomic hydro­
gen. The tungsten oxide meanwhile be­
comes volatilized and deposits on the 
glass bulb, where it is reduced by the 
atomic hydrogen back to metallic hydro­
gen with the formation of water vapor 
again. 

But attempts to reduce the quantity 
of water vapor- have resulted in failure, 
so that the author's conclusion is that 
while water vapor reduces the life of 
poorly exhatisted lamps, it can be noth­
ing else than pure evaporation of the 
filament at high temperature, which pro­
duces blackening in the case of well-ex­
ha~st~d bulbs. To prevent such black­
enmg, due to evaporation, two methods 
are available; (I) to reduce the rate of 
evaporation by introducing into the bulb 
at atmospheric 'pressures such gases as 
nitrogen and mercury vapor, and (2) to 
change the location of the deposits by 
means of convection currents in gases 
inside the bulb, so that the glass opposite 
the filament will not darken. At atmos­
pheric pressure this localized darkening 
effect· of the convecti0n currents in the 
gas becomes very striking, the globe on 
a level with the filament remaining per­
fectly clear, while a dark deposit gradu­
ally forms on the parts directly above 
the filament. Thus the introduction o{ 
an inert gas into the bulb at atmospheric 
pressure not only decreases the rate of 

(Contimied 011 page 1000) 
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The Electrical Power Losses Occurring in Radio--Tele-­
graphic Sets, Their Determination and Prevention 

By Julius Weinberger 
PART II 

THE RECEIVING SET : 

·Having considered the power losses 
that may take place in a sending set, we 
turn to those that may occur in a receiv­
ing set. In the latter case the conserva­
tion of the received power is all the more 
important, as this is very small and very 
easily wasted. Good connections and 
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low resistance of wiring are of prime 
importance, while losses through brush 
discharge and high voltage leakage are 
non-existent and hence do not have to 
be provided for. On the other hand, in­
duction losses throu~h "dead end" effects 
and induction in neighboring conductors 
( especially in "portable" sets) may 
cause a high degree of inefficiency; 
while, lastly, the kind of antenna used 
for receiving purposes ( whether strongly 
radiative or the contrary) becomes a 
large factor in-the set's efficiency. 

\l\T e ·will take, as our typical receiv­
ina set, that shown in Fig. 3, and con­
sider the apparatus from left to right. 

(r.) ANTENNA: 

That a good sending ·antenna is often 
a poor receiving antenna may have been 
noticed by some of my readers, though 
the reason is probably unknown to them. 
Any antenna .radiates energy to a great­
er or less degree. This energy may be 
put into it by a sending set, or by an 
electric wave ( sent out from some other 
set) striking it-that is, the antenna be­
ing used in the former. case for sending 
and in the latter for receiving. This en­
ergy is to be dissipated in some way and 
we have two ways of satisfactorily doing 
it : 

(I) We may dissipate it as radiated 
power, as we endeavor to do purely in 
sending, or, 

( 2) We may use it up in a coupled 
circuit, for example, to create a tele­
phonic sound, as we try to do purely in 
receiving. 

It will be noted that we state that the 
energy is to be used pwrely in some par­
ticular way. But a vibrating antenna 
tends to do both these things at once. 
Since the degree to which an antenna 
radiates can be controlled, and since we 
desire an antenna for reception which 
transfers as much as possible of the re­
ceived energy over into a detector cir­
cuit, we must possess an antenna which 
radiates very little. 

Such an antenna would be one of low 
vertical height and long horizontal length 
(i.e., of large end capacity). It is there­
fore recommended, for those who pos­
sess only receiving sets, th~t they do not 
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try to build high antennae ( i. e., 50 to 
150 feet) . with short horizontal lengths, 
but rather use low antennae ('i. e., 20-50 
feet) with long horizontal parts. Other 
advantages o,f long, low antennae for re­
ception are that they intercept more 
wave front of the incoming wave ( there­
by being able to draw more ei1ergy) and 
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that practically most of the long dis­
tance reception is done on those waves 
which are near the earth's surface. 

If the same antenna is used for ·both 
sending and receiving the amateur vrul 
have to choose between a good sending 
( strongly radiative) antenna and a good 
receiving ( weakly radiative) antenna. 
Both cannot efficiently be combined into 
one. 

For this reason, the modern pi:actice 

tun,s 

FJ&.S M 

of building long distance stations• con­
sists in building the receiving and send• 
ing stations separately and a consider­
able distance apart. Each branch of the 
station has its own antenna and this is 
especially designed for the particular use 
it is put to. In this way a strongly radi­
ative antenna may be used at the send­
ing end, while a maximum efficiency of 
transmission is secured by the use of a 
receiving antenna of low radiative pow­
er. By properly placing the two an­
tenna with respect to one another and 
using directional types ( such as the in­
verted L) interference is avoided. 

In conjunction with a poorly radiative 
antenna for receiving purposes there ex­
ists another requirement obtained theo­
retically by Rudenberg; he states that 
for the maximum efficiency of a receiv­
ing set to exist, the amount of energy 
used up in the detector circuit shall be 
equal to that reradiated by the antenna. 
Now, our energy consumption in the de­
tector circuit depends upon 

(,1) Detector resistance 
( z) Coupling of detector circuit to an­

tenna circuit. 
Thus, to vary the energy consumption 

it is necessary for us to vary our de­
tector resistance and ·our coupling for 
every incoming message. The former 
may be done by an adjustable contact 
on a very low resistance crystal ( or by 
the use of an audion under variable con­
ditions) and by the use of a loose 
coupled set. 

( 2) ~UNING OR COUPLING COILS: 
~n or~mary amateur sets the coupling 

c01ls. wluch connect the 'detector and an­
tenn':1 circuits are usually a source oJf 
con:ndera_ble loss of power due to poor 
baste dest~ ~r faulty construction. First 
of all, n:o slidi.n.g contacts should be used. 
They are of high resistance, gather dirt, 
and cause short circuits between tun:~: 
by grinding metal dust into the inter­
stices. If the reader desires to tune by 
varying the inductance of the primary of 
his coupling coils,. it is far better to ob­
tain this variation by the use of ~ -:ai-i­
ometer, preferably of the Rendr:~i type. 
It is best of all, however, to • tune by 
means of a variable condenser, shtmti!1g 
around the coupling coil primary for 
long waves and in series w: • 1 it fr,r short 
waves, as shown in Fig. i keeping the 
number of turns o.f wire 1in the c.oils 
quite low (30 in the primary and about 
6o on the secondary coil will fttffice) . 

Coils shoitld n'Qt be cut upon ;11,0 sec­
tions and taps taken to a rotary ·switch, 
for the purpose of varying inductance. 
This very common practice is a sure 
method for incurring "dead end" lo: , 
with a considerable weakening of the in­
coming energy. In considering the 
"sending set" I showed how induction 
takes place between parts of the set and 
neighboring metal objects. In a sectioned 
coil we have the same state of affairs­
a part of th:e coil in use, and the rest of 
the coil (the "dead end") immediately 
beside this part. Induction takes place 
easily in the unused part ( especially if 
by reason of its distributed capacity its 

fl .6 M.E. 

natural wave length may be somewhere 
near that of the incoming wave) and all 
the energy used up by it is lost to t~e ~e­
tector. Hence, for a stepwise -vanation 
of inductance wind your coils on sepa­
rate short tubes or in flat spirals, m~k­
ing up a number of units of equ:3-1 size 
and turns. Place connecting chps o_n 
each unit and when more inductance !s 
desired than you have on a single unit 
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pla,:e one in back of another and snap 
tlw ,~o!mecting clips in place. Such units 
:;}10:.:d be used in conjunction with a 

. VrJ )le condenser in the connection 
sh-: . il in Fig. 4. Their size and num­
b<'-· ,Jf turns are arbitrary, but a good 
Ur ill my opinion, would be that shown 
in ,.i;. 5. 

.. :condly, what was previously said 
. . the sending set on high frequency re­
c;i~tc:rice holds also for the receiving set. 
Vv mng here should be of stranded lamp 
or telephone cord and it is recommended 
til3t all inductances be wound with such 

"!!e form in which the latter are 
:>uld preferably be of the "flat 

-•_p~• ..... tyj~,.;-This is much simpler in 
constri· ·: ,.,n • and far more compact than 
' •• .;, c 1 form. It requires no 

- •. , n., ;d work on the lathe, the 
wi1id,. •1. •• ,re is not nearly as trouble-

• some fl~• h mding the cylinders, and if 
' .. - ·'·: • ·rire is used, as it should be, it 

-~ ·"· , __ , ., . .,_nd easy to handle. 
• It is therefore recommended that for 
an efficient receiving set the coupling 
coils consist of two flat spirals of a fixed 
,umber of turns each (and· these com­
pa. ativeiy few), . shunted by variable 
condensers on the primary and second-

.. ary sides for tuning purposes, as indi­
cated· in Fig. 4; that for loading to high­
er wave leq.gths than the single coils are 
built £or, additional units of inductance 
be provided, supplied with connecting 
clips, and placed behind the primary and 
secondary of the coupler as required. 

• • A diagram of such an arrangement is 

D 
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FIG.7 M.E. 

given in.Fig. 6. To wind the flat spirals 
I suggest this method : Upon the board on 
which the coil is to be wound nail, tem­
porarily, a piece of round wood to use as 
a center around which to wind the coil. 
Have a pot of hot paraffin ready, and 
start winding the wire as a flat spiral 
a.round the center piece. As every few 

turns are wound, each turn lying up 
against the next, fix them by soaking in 
paraffin. \i\Then through winding, re­
move the wooden center piece and give 
the whole coil a final coat of paraffin. 

Lastly, a word about direct coupled 
sets (for example, that sho·w_n in_Fig. ?) : 
It will be remembered that m d1scussmg 
the "Sending Set" it was shown how 
"back action" took place when two cir­
cuits are coupled too closely. The same 

takes place in a direct coupled receiving, 
set, between antenna and detector cir­
cuits, and losses therefore occur. Hence 
a loose coupled set should always be used 
for highest efficiency. 

(3) CONDENSERS: 

The losses that take place in any con­
denser are chiefly those that occur under 
a high voltage stress. In a receiving set 
we have very low voltages and hence 
our condensers are usually quite efficient. 
There are a few considerations, how­
ever, that must be thought of. First, 
the condensers should be moisture and 
dust-proof or else they will short circuit. 
Second, they should be kept away from 
the field of the tuning inductances to 
avoid losses by induction. Thirdly, the 
dielectrics used should- preferably be 
those having little hysteresis loss, as in 
some dielectrics this loss does not de­
pend on the stress under which the di­
electric is placed, but is always constant. 
Dielectrics of low hysteresis loss are 
mentioned under "Condensers" in the 
article on the "Sending Set" ; where pos­
sible, however, air condensers should be 
used. 

( 4) DETECTORS : 

The d~tector is, of course, the great 
energy consuming, and usually energy 
wasting, device of the receiving set; and, 
in using crystal rectifiers this is hardly 
avoidable. The average crystal has usu­
ally a resistance of at least several hun­
q.red ohms and this causes waste of pow­
er through heating. If the audion or 
heterodyne arrangement is used as a rec-
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tifier ( although strictly speaking the lat­
ter is not a rectifier), conditions are 
greatly changed and amplification in­
stead of loss of received energy is the 
result. These types are to be strongly 
recommended therefore, but if the read­
er prefers to use crystal, I wish to men­
tion a few things regarding their efficient 
use. 

First, all detector stands should pos­
sess sharply pointed and finely adjust­
able ( by means of a fine screw thread) 
contact points. By experience and theory 
this sort of contact, rather than large 
and coarsely adjustable ones, has been 
foun•d most efficient. A drawing of 
such a detector stand, lately built by the 
writer and giving very good results, is 
shown in Fig. 8. It will be noted that 

• sh-aft A slides in and out of a hole in 
stand B, and may be fastened by ·the 
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clamp C. Thus a rough adjustment is 
obtained by this means, and then a fine 
adjustment by means of the screw thread 
and spring device at D. The contact 
wire is fastened to a plug, E, and D ends 
in a plug at F which bears against E. 
The reason the wire and adjusting screw 
are thus made separate is that the wire 
shall not turn as the screw is turned but 
shall continue its motion in a straight 
line. One is enabled to reach every 
point on the crystal by· putting this in a 
cup, G, which has attached to it a 
threaded shaft Hon which runs a clamp­
ing nut, I;. the shaft H goes through a 
slot about ¼." long in the stand, J. Thus, 
the crystal cup may be rotated, slid up 
and down in the vertical slot, and 
damped where desired. The whole is of 
solid brass. By varying the adjustment 
of the point for every incoming message 
it will be found that there is a point for 

each message at which it "comes in" 
best; the set is then operating as effi. 1 

ciently as it can with that sort of de­
tector. 

Second, different sorts of crystals vary t 
immensely in resistance. To obtain <'' 
little loss as possible, low resistance crys I 
tals should be used, in so far a1-the:. , 
are otherwise good in rectifying <:uaJ.; • I 
ties. Amateurs should therefore have ~ 
an assortment of different kinds o~ ,.:y~- 1 

tals which they should try out in the de- 1 tector stand of Fig. 8 ( fastening the 1 
crystals in the cup temporarily with mer- l 
cury-copper amalgam), with a buzzer 1 

tester attached to the primary of !he 
coupling coils, and with lo-ose coHplmg 
of the detector circuit to the antenna ( to 
prevent overloading the detector). Those 
giving the best sound in the phones fod 
constant coupling, buzzer current an 
best possible contact point adjustme_nt 
should of course be used. It is undesir­
able to measure the resistance of a crys­
tal with direct current on a Wheatstone 
bridge, as the high frequency resistance 
may be very different. However, al'! pre­
viously stated, far more efficiency is ob­
tained by the use of an audion, Fleming 
valve or heterodyne; crystals may be 
used for temporary work, but are cer­
tainly undesirable in comparison with 
these. 

( 5) TELEPHONES : 

The factors of efficiency in rece1v1ng 
telephones are chiefly the following: 

( a) Dmt or dampness gets inside the 
cases and short-circuits some of the 
windings. There are consequently · a 
smaller number of active turns on the 
pole pieces and the tone is weakened. 
To prevent this, the phones should be 
wound with damp-proof insulated wire 
and the windings securely covered. 

(b) Diaph1'agm,s: The diaphragm of 
a telephone receiver should satisfy the 
following requirements: 

( r) It should be placed as close as 
possible to the pole pieces, to keep mag­
netic leakage low; however, space for 
vibration must of course be allowed. 

( 2) It should be as light _as is con­
sistent with sturdy construct1?n- F~c­
tors which increase weight without in­
creasing efficiency, such as heavy e:1amel, 
should be discarded. The magnetic field 
in a telephone is quite ~eak, and ~l~ 
lighter a diaphragm is, the greater wi 
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be the amplitude of its vibration; con­
sequently, the louder the tone. Also, the 
smaller the diameter of the diaphragm, 
the more easily will it move. 

( :~) It may be known to some of my 
readers that every object possesses what 
is c~lled a "nat11ral period of vibration." 
Thi<; is the number of times _per second 
.k object will vibrate if struck a blow. 
:, ,w, if a force acts upon it which 

strikes it the same number of times per 
second as is the natural period of the 
object, it will vibrate to a much greater 
extent than if the period of the force 
were something else. Now, a diaphragm 
vibrates in response to an external force 
( the pulsating magnetic field in the • 
phones) ; if the natural period of the 
diaphragm is the same as that of the 
magnetic field the resulting ampliti1de of 
vibration will be much greater than it 
ordinarily would be. The practical ap­
plication of this is as follows : If you 
are receiving a message which is sent on 
a 500-cycle spark set ( which gives a tone 
of r,ooo sparks per second) and your 
mapi1ragm has a natural period of about 
r,ooo per second, you will get a much 
louder tone in the phones than you would 
with another diaphragm. Now, you may 
test out various diaphragms in your pos­
session, selecting the one for use in your 
phones which has a natural period cor­
responding to the spark tone of the ma­
jority of the stations in your neighbor­
hood, or those you customarily receive 
from. The testing may be done by using 
a "string" buzzer with an adjustable 
contact, for supplying the various tones, 
which is connected to the primary of the 
coupling coils as a testing buzzer usually 
is; various diaphragms being then in­
serted in the phones and the one giving 
the loudest response for any given tone 
of the buzzer is selected for permanent 
use. The frequency of the buzzer tone 
may be obtained by comparison with a 
note on a pia~o. Here "middle C" has 

ing buzzer to the set as usual and start 
it going. Now loosen the coupling be­
tween primary and secondary on the 
loose coupler until the sound in the 
phones just disappears. Keeping every­
thing the same, connect the phones to be 
compared to the ones just used in their 
place and vary the coupling again until 
the sound just disappears. If the cou­
pling is now looser than it was previous­
ly the second set of phones is more sen- . 
sitive than the first set. If the coupling 
is _closer the phones are less sensitive. 

To actually measure the sensitivity re­
quires laboratory apparatus not usually 
possessed by the amateur. But the above 
method of comparison is sufficient for 
the purpose of finding out whether one 
set of phones is any better than another. 

(6) SPECIAL TOPICS: 

(A) Connections: Nowhere is good 
contact and low resistance of conne~tions 

Voriomd~r 

a frequency of 256 per second, "high C" 
has 5r2, the C one octave above "high 
C" has 1,024 and so on, each octave 
doubling the frequency. 

(c) St!nsitivity: The sensitivity of a 
telephone receiver is the smallest current 
which will give an audible response 
when passed through it. Two different 
receivers may have their sensitivities 
compared as follows : Connect a test-

more important than 'ih a wireless re­
ceiving set, and riowhere is it a more fre­
quent source of energy loss. Hence con­
nections should all be of stranded wire, 
and, in permanent "hook-ups", prefer­
ably soldered. Switch contacts should 
be good, especially in button switches, 
and kept free from oxide and dust. No 
steel or iron should be permitted in any 
part of the set ( not even steel screws) 
to avoid hysteresis losses. Also, no 
nickel plating should be done; since 
nickel is somewhat m~unetic; and as 
high frequency currents travel on the 

• surface, hysteresis losses will occur. If 
plating is desired, the modem commer­
cial practice is to use silver plating­
which is not so expensive as might be 
imagined. 

(B) "Portable" Sets: M·any amateurs 
today build their sets in the so-called 
"portable" form; that is, all the appa-
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ratus is usually crowded together in a 
small box. Such sets are frequently 
constructed with more regard to mechan­
ical compactness than electrical efficien­
cy. For example, wires connecting en­
tirely separate and distinct parts of the 
set are bunched together ; the result is 
considerable loss through induction. The 
fact that otherwise efficient apparatus 
may be rendered very inefficient by such 
construction is shown by the fact that 
one of the standard receiving sets of a 
prominent wireless company that was 
very beautifully designed theoretically 
was nearly a failure through extreme 
induction losses in the mass of wiring 
within the case of the set. 

(I) Marconi has advocated the fom1 
of circuit shown in .Fig. 9. The distri­
bution of voltage in an antenna. so con­
nected is shown by the dotted line. The 
inductance L 1 has a slider on it which 
is connected directly to the ground at 1 

the nodal point of voltage distribution, 
P. The receiving set is coupled to L2 
as usual, and the operation of the ar- 1 

rangement i~ as follows : : 

Hence, if you wish a portable set, re­
duce your apparatus first to its simplest 
form of connection ; keep your interior 
connections wide apart; do not crowd 
any more than you can help; build your 
tuning coil~ in flat spiral forms for com-

~{O 
Wcr.edt119 out circuit 

Ft9 11 
11.! .. 

pactness; tune with a variable condenser 
as shown in Fig. 4; or else use a vari­
ometer connected as a direct-coupled set 
( although this entails "back action" 
losses). 

(CJ "Shielding" of Antennae: By 
this is meant the structures surrounding 
the antenna which tend to absorb ener­
gy from the electric waves, as do all 
metal bodies. I mentioned previously the 
desirability of using a low antenna for 
receiving purposes; but this holds only 
for the case in which no absorbing struc­
tures surround the antenna. Jn the city, 
antennae should in general be swung 
above the nearby buildings. 

When an incoming wave to which the 
antenna is tuned sets it oscillating, no 
current flows through the path PA sine~ 
no potential exists at P. If, howeye~, 
static acts upon the antenna ( unless 1t 1s 

in the form of a shock excitation) the 
current produced .flows directly to 
ground through PAE, on account of the 
lower impedance of this path., and does 
not affect the receiving set. The sarne 
holds for oscillations of wave lengt1:5 

other than that to which the antenna 1s 
tuned, which will not have a node at P. 

(2) Fessenden's "interference pre­
venter" is shown in Fig. 10. The cur­
rents induced in the aerial, from any 
cause, have two possible paths-through 
A or B-to earth; one path is tuned to 
the wave which it is desired to receive, 
while other waves or static discharges,. 
out of tune with either path, will divide 
equally between them and produce no 
effect on the untuned detector circuit: 
( since the currents induced in the two 
paths of this circuit annul each other). 

(3) Use of "weeding out" circuits: 
This consists simply of the introduction 
of one or more tuned circuits between 
the antenna and detector circuits, which 
wiU serve to weed out undesirable oscil­
lations and allow only the ones to which 
they are tuned to go through. The ar­
rangement is shown in Fig. I I. The use 
of such circuits has been found to be 
quite a satisfactory way of getting rid of 
interference and they are employed by 
most commercial companies. 

SUMMARY. 

The typical amateur wireless station 
has been divided into its component 
parts and the apparatus used in each 
part taken up. The losses occurring in 
the various apoarata have been indicated 
and methods for their reduction or pr.e­
vention shown. • 

(D) Reduction of Jnterferr.nce: Last­
ly for the benefit of those ~eaders who 
are somewhat advanced in the study of 
radio-communication there are given be­
low a few of the methods which have 
been successfully applied in commercial 
practice for the purpose of reducing in­
terference, by static or otherwise, since 
this is a source of inconvenience and in­
efficiency. , 

NoTE: I wi~h to acknowled~e my indebte~ness 1~ 
the "Proceedings of the Institute of Radio ~nJ!ln 
nccrs", Vol. I, Nos. 1, 2 and 8, for material a 1 

the preparation of ·these articles.-At1THOII, 
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Recent Electrical Patents 

T HE wireless transmission of pic­
tures, handwriting, etc., is the ob­

ject of Francesco De Bernochi, of Turin, 
Italy, as set forth in Patent No. 1,069,535, 
Fig. r, being a diagrammatic represen­
tation of the sending apparatus, and Fig. 
2, a similar view of the receiving appa­
ratus. The image 1, to be transmitted, 
is traced by means of insulating ink 
either on the metallic drum. 2, or upon 
a metallic sheet wrapped around the 
drum and in contact therewith. The 
drum is integral with the threaded shaft 
3, mounted in a bracket 4, said drum 
consequently having helical motion when 
the shaft 3 is turned in the direction of 
the arrow by pulley 5. The contact mem-

ber is a metallic roller 6, at the end of a: 
flat spring 7, which _urges the roller 6 
against the- snrface of the drum 2. A 
local electric circuit containing, in series, 
a source of current 8, and a magnet 9, 

terminates respectively at terminals 7' and 
4'. The arrangement for generating the 
electric waves for transmission is com­
posed of a transformer IO, in the pri-

19 

M. 

mary circuit of which are a source of 
curreTTt r l and an interrupter 12, while 
secondary circuit thereof contains, the 
oscillator 13, one of the ends of which 
is connected to the antenna 14 and the 
other is grounded through an armature 
9' of the electromagnet 9, said armature 
contacting, when the magnet 9 is ener­
gized, with the contact 15 grounded at 
16. 

The receiving station is composed of 
the antenna 18, grounded at 19, through 
a wave detector 20, to the terminals of 
which is connected, in derivation, the lo-­
cal circuit containing a source of current 

• 21, and the electromagnet 22, the arma­
ture 22', of which contacts in its posi­
tions of rest and of working, respective­
ly, against the contacts 23, 24, connected 
to the switch points 25, 26. These points 
may be connected to the contact 28, by 
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the switch 27. The reproducing mech­
anism is • composed of an electro­
magnet 29, connected in series with 
the course of current 30, the con­
tact 28 and the armature 22'. The 
electromagnet 29, when excited, acts 
upon an armature 31 on a lever 32 piv­
oted at 33 in a bracket 37. This lever 
is provided at its back with a spring 34, 
which urges the screw stop 35 against a 
projection 36, on the bracket 37. The 
said lever 32, is fitted at its front with 
a reproducing roller 38, in contact with 
an inking cylinder 39, also mounted on 
lever 32. When the oscillating lever 32, 
is down under the action of the electro­
magnet 29, the roller 38, contacts with a 
sheet of paper, held on the drum 40. 
This drum 40 is with the threaded shaft 
41 mounted in the bracket 42, and re­
ceives, through the pulley 43, a move­
ment which is synchronous with the 
drum 2 1 Fig. 1. 

there it ascends through the conduit II 
and repeats its above described circula­
tion. If, however, the heat generated by 
the electrical current is to be stored, the 
valve 8 is closed and the valve 9 opened, 
so that the current of heated air circu­
lates through the conduit 4 into the mag­
azine 1 and then back to the element 7 
through conduit 6, thereby heating _the 
heat-storino- mass in the magazine. 
\i\Then the ~ircuit is then interrupted and 
it is intended to deliver heat from the 
magazine, the valve 8 is opened. to_ such 
an extent that warm currents of air are 
allowed to pass and deliver their heat to 
the radiator 2, 

0

whereafter they return to 
the magazine in order to be reheated. 
By adjusting the valves 8 and 9, succes­
sively and in a suitable manner the tran­
sition from the heating of the chambers 
to the storing is effected uniformly and 
slowly. 

rrHE object of Alexis Le Blanc, of A MAGAZINE for electrically heat­
ing water, air or other medium, 

is set forth in Patent No. 1,069,949 is­
sued to Chas. I. F. Hassler, of Stock­
holm, Sweden, the accompanying dia­
gram showing the essential features, in 
which the heat storage magazine is des­
ignated by 1, whole 2 indicates the heat 
delivered body, and 3, 4, 5 and 6, repre­
sent the system of closed tubes and 8, 9 

New York, N. Y., set forth in his 
Patent No. 1,069,709, is to obtain rapid 
and powerful vibrations of the core of, a 
reciprocatory motor tool by combining a 
number of short isolated solenoids with 
a corresponding number of isolated core 
pieces and energizing all the solenoids at 
once. By the term isolated is meant the 
segregation of the magnetic fields of the 
individual solenoids by air spaces and the 
interposition of plates of non-magnetic 
material. Furthermore, the respective 
core pieces are separated by pieces of 
non-magnetic metal, thereby providing a 
short isolated core for each so-lenoid. 
The short length individual solenoids can 
be rapidly magnetized and demagnetized, 
and by combining the effect of a plural­
ity of such soleoids, it will be readily 
understood that the power exerted by 
the vibrating compound core will be mul­
tiplied and the rapidity of vibration will 
depend only upon t_he length of time 
required to magnetize one of the sole­
noids, and since all are magnetized at 
once, the resulting blow g-iven by the 
compound plunger core will depend upon 
the number of solenoids used. The fig­
ure sho.win_g-a sectional elevation of .a 
riveting- hammer constructed on. this 
principle renrlers descriptive detail un­
necessary The patent claims broadly an 
electromagnetic reciprocating m?t~1, ~o~: 
sisting of a plurality of magoetica Y 15 

and IO indicates the regulating elements. 
If rapid heating is desired, the valves 
8 and IO are opened while the valve 9 is 
dosed so as to dose the passage to the 
heat magazines entirely or partly, where­
by more or less of the air coming from 
the electrical el~ment 7 is compe11ed to 
pass through the valves ro and 8 to the 
radiator of sheet metal or to any other 
heat radiating surface 2 which then radi­
ates the heat into the locality to be heat­
ed: The air after having dispensed its 
heat returns through the conduit 5 to the 
tltment ? w,h~r~ it is reh~~t~d1 ancJ fro.m 
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lated axially aligned solenoids, a plu­
rality of magnetically isolated, axially 
aligned cores within said solenoids, 
means for simultaneously energizing said 
solenoids to cause a simultaneous move­
ment of said cores in one direction and 

spring mechanism for reversing said 
movement. There are also numerous 
other claims to specific details of con­
struction. 

T HE accompanying drawing is a dia­
grammatic representation of an im• 

provement of the type of lightning-ar­
rester in which horn-shaped terminals 
are used, and is the invention of Alexan­
der J. Wurts, of Pittsburgh, Pa., as­
signor of the Patent No. 1,069,310 to 
Westinghouse Electric and Manufactur­
ing Company. The distributing conduct­
ors I and 2 are supplied with electrical 
energy from any source, as a generator 
3, and a protective circuit 4 for the main 
circuit comprises a lightning arrester, 5, 
that is connected between conductor 2 

and the ground 6. The lightning ar­
rester 5, comprises a pair of horn-shaped 
terminal pieces ·7 and 8, arranged so that 

M. 

corresponding ends 9 and IO thereof are 
adjacent to each other with a narrow air 
space II, between them, and so that the 
remaining portions 12 and 13 diverge. 
The terminals are composed of conduct­
ing material not readily decomposed 
upon the occurrence of arcs. Exten­
sions 14 and 15 for the terminal pieces 7 
and 8 comprise two sets of conducting 
pieces 16, separated from each other by 

air spaces 17 and are otherwise insulated 
from each other. If the main circuit be­
comes charged by lightning or otherwise 
a discharge will occur between the ends 
9 and 10 of terminals 7 and 8, and if an 
arc is produced, it will travel from the 
ends 9 and IO of the terminals 7 and 8 
toward the opposite ends and will con:.. 
tinue to travel toward the outer ends of 
the extensions 14 and IS until it becomes 
so attenuated that it breaks. The air 
spaces between the cor:iducting pieces IS 
serve to increase the resistance of the 
discharge circuit very rapidly, and final 
rupture of the arc will occur in most 
cases before surging of the static charge 
in the main circuit has been afforded op­
portunity to cause undue strains upon 
the insulation. 

T HE object of the invention inclosed 
in the accompanying illustration 

and set forth in Patent No. 1,068,643 
issued to ·william S. Franklin, of South 

M.E 

Bethlehem, Pa., is to attain the heating 
of materials by means which render un­
necessary the employment of carbon or 
metal electrodes, or, indeed, the use of 
any electrodes in direct contact with the 
material to be heated. Advantage is 
taken of the fact that refractory linings 
of clay, sand, ·or magnesia of iron or 
metal-bound ladles or pots used in smelt­
ing operations become fairly good elec­
trical conductors at the temperatures 
which ordinarily exist in the use of such 
ladles or pots, it being possible to have 
a very considerable volume of current 
pass from the lining to the pot or melt, 
or vice versa,. without generating an ex­
cessive amount of heat in the lining. 
Satisfacto•ry results, however, cannot 
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however, cannot readily be secured by 
passing the current through so large a 
body or mass as constitutes the ordinary 
melt, ·and therefore the body or quantity 
of the melt is reduced in proportion to 
the volwne of current, so that the tem­
perature may be raised to the desired 

ous or intermittent use, and in some in­
stances allow much higher voltage limits 
than many of the electrolytes usually 
employed. The accompanying drawing 
illustrates an electrolytic cell, at least 
one of the electrodes of which consists 

• degree. One way of doing this is to 
employ two pots or ladles that, respec­
tively, are the terminals of the circuit, 
the conductors, of course, being connect­
ed to the metal exterior of the pots or 
ladles, and to pour from one ladle! to the 
other, thereby securing a constricted 
stream through which the current passes, 
and by reason of which heat is generated. 
The size of the stream or jet from one 
pot to the other may be regulated at will 
by pouring more or less rapidly from 
one pot to the other. The material to be 
heated may be delivered in a melted 
form into the pot from which it is to be 
poured, or a suitable melted slag, raised 
to any desired high temperature, may be 

• placed in the pot, and the material to be 
heated may be introduced into this slag 
with which it will flow from one pot to 
the other. 

PATENT No. 1,074,231 issued to 
• James E. I. Zimmerman, adminis-

• trator of Clarence I. Zimmerman, late of 
Niagara Fa11s, N. Y., concerns the em-

of aluminum. The electrolytes comprise , 
as essentials the aqueous solutions of : 
ortho, meta and pyroboric acids, having 1 

the formulae B(OH)s, BO(OH), ~• 06 
(OH) 2 , and their respective alkah and 
ammonium salts, for example, b~rax:, 
sodium, pyro-borate, N a2 B,. 0., either 
alone or in combination. The presence 
of glycerin has also been found advan­
tageous in reducing corrosion of the elec­
trode, particularly where the air ~nd th_e 1 
electrolyte are in contact. The acid radi­
cal of the dtssolved substance in the 
electrolyte must be capabie of for~ing 
the film when the cell is in operation. 
The formation of the film will not oc­
cur unless certain portions of it are de-
stroyed by corrosion or puncturing. The 
film grows to, or is maintained at a defi­
nite thickness, dependent upon the na­
ture of the electrolyte and the pressure 
at the cell terminals. Abnormal growth 
is prevented by its own insulating prop­
erties. 

T HE accompanying drawing sho...,vs 
diagrammatically a dynamo elec­

tric machine according to the invention 
of Abner Hill, of Warminster, England, 
as set forth in Patent No. r,071,920, the 
machine being o~ the auxiliary brush 
type and designed to give approximately 
constant current over a large range of 
speed. By way of example a two-pole 
dynamo is shown having a ring armature 
A driven in the direction indicated by 
the arrow a and field magnets B having 
pole pieces B'. The main or ordinary 
brushes are indicated at C and C' and 

Contains an oxyacid of boron. 
a borate and ~l.!:Jcerine. 

ployment in electrolytic condensers of 
the well-known aluminum condenser 
type, of a class of electrolytes which af­
ford a reliable operation during continu-

a re set in the ordinary or neutral posi- . 
tion. The main brush C is connected 
through an external resistance E to an 
auxiliary brush D which is in advance 
of the main brush by about 90, and 
the main brush C' is similarly connected 
through an external resistance E to a 
second auxiliary brush D'. T~e amount 
of the resistance E will vary m accord­
ance with the general design of the ma­
chine and it may be divided and be cap­
able of adjustment in any known ~::d 
ner. The field magnets B are exci 

► 
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by shunt coils F connected across the 
main brushes C, C'. As C is the nega­
tive and C' the positive brush, the cur­
rent in the resistance connecting the 
main brush C' with the auxiliary bntsh 

D' will, when the machine is running on 
open circuit, flow from C' to D' and, in 
the resistance connecting the other pair 
of brushes, will flow from D to C. The 
effect of these currents, which of course, 
also flow in the armature coils between 
D' and C', and C and D, is to strengthen 
the main field. 

IN cold weather, great trouble is ex­
perienced at times by owners of au­

tomobiles because of the wate·r freezing 
in' the radiator and to avoid this it is 
necessary to build a fire in the garage 
so as to have a temperature sufficiently 
high to avoid freezing difficulty. Wil­
liam Galliger, of St. Louis, Mo., pro-

;z.-

1 
f ;,: 

poses in his Patent No. 1,072,595 to ob­
viate this difficulty by a casing }nserted 
in the lower portion of the water con­
taining chamber of the radi~tor in which 

casing is arranged one or more electrical 
heating units, the outer end of the cas­
ing being closed by an insulation socket 
with which co-operates an ordinary in­
sulated plug connected by wires to the 
usual lamp socket of an electric circuit. 
In the drawings 1 indicates the radiator 
of an automobile, 3 indicates an insula­
tion plug having suitable links 4 therein 
in which are located terminals 5 of the 
wires which lead to the heating coil or 
coils 6. 7 indicates a plug of insulation 
material and having the terminal pins 8 

to which the wires 9 from an electric 
circuit are connected. These , wires 9 
may lead from a plug arranged in an or­
dinary lamp socket. 

A MAGNETICALLY operated ap­
paratus for conveying concrete 

aggregates from a hopper in continuous 
batches is the subject of Patent No. 1,-
071,847 issued to Wylie G. Wilson, of 
Elizabeth, N. J. The conveyor casing 
is made of hvo halves with perforated 
lugs .x-clamped tightly together by bolts 
y. This casing is formed with an upper 
hopper portion- 2, with an annular cylin­
drical chamber 3 with which the lower 
end of the hopper communicates. 5 is a 
rotatable shaft on which is fixed a seri~s 
of magnets adapted to be rotated within 
the central space <;>f the· casing. The 
chamber 3,. contains an endless conveyor 
compJi~ed of a .ring 7 on which at in­
tervaJ~ are fixed disk p.lstons 8 of a 
diameter to cause them to fit snqgly .in 
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the annular and cylindrical chamber 3. 
The ring 7 also carries at intervals suit­
able soft iron pieces 9, fixed directly 
against the sides of the disk pistons 8. 
When shaft 5 is rotated in the direction 
of the arrow the ring 7 with ·the 
pistons 8 and so£ t iron pieces 9 
will be moved in that direction in con-

sequence of ~he pull exerted by the mag­
nets on the soft iron pieces; consequent­
ly material supplied to hopper 2 will fall 
into the spaces behveen the disk pistons 
in batches and be carried from the bot­
tom of the hopper around within the 
chamber 3. The casing is provided with 
a vent z adjacent to that side of the hop­
per which is approached by the traveling 
disks so that_if there be any compressed 
air or other fluid in the moving pockets, 
the same will escape through the vent 
before it reaches the bottom of the hop-
• per where, if it were suddenly released, 

tering one of the ports an<l blowing 
transversely through the carrier cham­
ber 3 and passing out of the other port. 

W HAT is claimed as a new method 
of transforming electrical ener­

gy into light by heating a refractor_y 
body to incandescence through the medi­
um of electrical energy passed through 
an attenuated vaporous mediu1;1, is set 
forth in Patent No. 1,074,303, issued to 
Ezechiel Weintraub, of Schenectady, N • 
Y. A transparent evacuated ~nvelope I 
has a relatively large condensing cham­
ber 2. An electrode 4 is connected to 

II 
., 

•e 

/3 

IC: 

it would tend to blow the material up­
wardly or out of the hopper or other 
source pf supply to the conv5!yor cham­
ber 3. The casing is provided with op­
~osite ports I a~d O at its lower por­
tion, and when a space between two ad­
jacent piston disks is brought between 
these ports I and O the material therein 
may be expelled from the casing by any 
fluid ~Tf'!!lft. YP.-4~ §J.J}ta.ble pressure en-

the lead wire 3. The envelope is pro­
vided with a second electro'de 5 con­
nected, with a second leading-in con­
ductor 6. The external circuits may con­
sist of a conductor 7 connecting elec­
trode 4 with one side of an electrical 
circuit, say the positive side of a direct 
current source and a similar conductor 8 
for the other electrode of the device. A 
switch 9 and resistance 10 are connected 
in parallel with the device for use dur­
ing the starting operation. (\- re~ctance 
I I may be connected in series with the 
conductor 7, and a resistance 12 may ~e 
connected in series with co~du_ctor th~ 
The additional element constttutmg f 
gist of the invention is the t_ube 13 0

3 
constricted diameter, say for m5tance, • 
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porcelain tube with a bore ranging in 
diameter from ¼, inch down to 1/64 inch 
or even less, the operation of the device 
being as follows: An elettromotiv~ 
force of several hundred volts is im­
pressed across conductors 7 and 8, but 
no current flows between anodes 4 and 
S because of the non-conductive space 
which separates them. Switch 9 is then 
closed to store energy in reactance 1 I ; 
it is subsequently opened to cause that 
reactance to discharge its energy at high 
potential between electrodes 4 and 5. 
This discharge will take place through 
the bore of the porcelain tube to the 
small electrode surface exposed within 
the cup 16 at the lower end of the tube. 
This discharge of energy serves to estab­
lish a conductive path between electrodes 
4 and 5, and through this path a direct 
current is maintained by the voltage on 
conductors 7 and 8. Under the condi­
tions above set forth the current is in 
reality carried by a mercury arc inclosed 
by the porcelain tube 13. If the tube 
has a small bore the arc will be of a very 
small cross-section and of relatively high 
voltage. The current may be small, say 
in the neighborhood of a fraction of an 
ampere. From the above description it 
will be understood that the inclosed tube 
13 may be raised to incandescence even 
though it is initially non-conductive, 
solely by heating action of current 
passed through the vaporous or ga~eous 
medium in proximity to the material to 
be heated. 

DYNAMO electric macl1ines con­
structed in accordance with Pat­

ent No. 1,073,201, can be used as gen­
erators, because upon excitation through 
a determined magnetic field an electro­
motive force must in all cases arise at 
the rotating armature, and this electro­
motive force, quite independently of the 
number of revolutions of the rotor, is 
equal in phase and periodicity with the 
magnetic field. Let the primary and 
secondary windings (hereinafter called 
P and S) of an alternating current trans­
former, be arranged in the manrier illus­
trated in the accompanying diagrammat­
ic drawing, i. e., as separate bi-polar ring 
windings disposed in such a way that S 
can move independently of P, while the 
points of connection of the primary 
winding to the source and the points 
between which the secondary winding is 

short-circuited, and therefore the mag­
netic poles of P and S are maintained 
on the line x ~ ( constituting the work­
ing axis), which can· be easily attained 
by providing the winding S with a seg­
mental commutator ·and short-circuiting 
the brushes situated on line xx. If now 
there be added to the windings P and S 
a magnetizing winding (hereinafter 
caUed M) so arranged that the current 
in it produces a magnetic field having • 
the axis y y at right angles to the axis 
of the field of windings P and S, and if 
the current supplied to the winding M 
corresponds as nearly as possible in 
phase to the currents in P and S; then 
a torque is produced which is propor­
tional to the field of winding M, to the 
ampere turns of the rotor S, and to the 
cosine of the angle of displacement of 
phase between these last magnitudes. 

-.Y, 

Upon rotation of the rotor in the field 
having the axis y y, i. e., the field of 
winding M, there is generated a counter­
electromotive force which has its great~ 
est effective value on the line .-i: .-i: and 
is in phase with the magnetic field hav­
ing the axis y y, since it is generate~ by 
rotation in that field. 

SOUTHWESTERN RELAY 
ASSOCIATION 

The above association has been re­
cently formed. Its chief ollject .is to 
carry on wireless communication in the 
United States. The officers are as fol­
lows : Herbert Mills, manager; A. H. 
Howard, superintendent, and Van 
Brooks, operator. 

Address all communications to H. 
Mills, 932 So. Washington St., Hobart, 
OkJa. 
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Early Expe1iences In Wireless Telegraphy 
By Alfred C. Pickells 

i 
I 
f 

U, S. Radio ln5pector. 

T O be a radio experimenter of the 
present day means that one has 

to be fairly well posted in three labor­
atories: the physical, electrical and 
chemical. 

But what did it mean in the early 
days? The first necessary qualifica­
tion was that of electrical engineering; 
the next, a knowledge of gasoline en­
gines. Then he had to be somewhat 
of a chemist, a draftsman, and he had 
to be capable of not only handling the 
pick and shovel, but to raise a mast 
and place the guys at the places of 
greatest strain. More than that, he 
had to be capable of rigging the aerial 
and to build rough houses beneath it 
for the operating station. In other 
words, he had to be an all-round man. 

two miles north of Roanoke Island. 
A stiff "nor'easter" had caught the 
vessel in the middle of Albemarle 
Sound. Were it not for the cargo, 
which was composed of some.fine elec-
trical apparatus, the party might hav_e 
weathered the gale comfortabl:r ~ntll 
morning, but shortly after midnight 
water began to seep into the. ho_ld. 

Work is necessary in the develop­
ment of any science, but what was en­
countered in raising radio communica­
tion from infancy was hard labor. 
Moreover, eight-tenths of the experi­
ments had to be conducted in the open 
air under all weather conditions. It 
meant not labor alone, but labor com­
bined with hardship. 

Coming out of a warm cabm_ m the 
early hours of the morning, with th;e 
wind and spray howling about one_s l 
ears at a temperature of 38 deg~ees, 15 

what might be called a hardship. It 
was the first that this scientific corps 
had encountered. But water and in­
duction coils especially were not built 
to agree, and while the schooner lay 
on an even keel we, wet and col~, 
rigged slings on the fore and main 
throat halliards and hoisted the coils 
to a point where each would escape 
the action of the spray. It was per­
haps the only way by which they were 
saved. 

While the masts were being 
raised on Roanoke Island another por­
tion of the corps began building the 
laboratories and operating station. 
They had to set foundations for the 
engines and dynamos, as well as align 
them after mounting them. A'fterwards 
came ·the rigging. What was consid­
ered the most efficient antenna at that 

When radio communication began 
to toddle on its feet Professor R. A. 
Fessenden began his struggles in the 
haze which surrounded the secrets of 
much needed apparatus. There were 
six assistants associated with him and 
an unlimited supply of developing ma­
terial from picks and shovels to the 
most sensitive electrical measuring in­
struments. 

time was the vertical, so that the 
rigging of the mast consisted of a gaff 
with throat and peak halliards. Last 
came the task of placing the ground. 
h required four men digging six hours 
in loose sand to place the great cop­
per plates that were used, but we were 
hunting for the ideal ground and found 
it. 

The experiments were begun at 
Rock Point, Md., in 1900. Five hun­
dred yards were covered with the ap­
paratus already in use, so that the 
greater distances required for new ap­
paratus and the secrecy desired for 
protection until their completion 
caused their removal to Roanoke Island, 
N.C. 
• The trip on a small two-masted 

schooner, light enough in draught to ply 
the waters of Aiberna.rJe Sound, be­

gan one day.in October and ended.one 
night in November on a sand bar about 

The first test made was a try-out for 
distance between Roanoke Island and 
Cape Henry, a distance of no miles. 
In order to reach Cape Henry t~e test­
ing party had to drive seven miles up 
the beach from the point where th~y 
left the train in the teeth of a 48-mil1 
northwest wind at a temperature 0 

25 degrees. The results were froSted 
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hands when most of us reache.:l the 
shelter of the lighthouse keeper's resi­
dence at the Cape, and a delay of a 
day in which to thaw them out. 

Nothing but the old coherers was 
used at that time, but all known com-. 
binations of filings were tried and for 
two whole days we "listened in." 
There were no results but an occa­
sional rattle. Static was little known 
then; but it was considered that some 
of the signals might have come that 
far. It was a sort of balm, at least, 
for the freezing we received while rid­
ing up the beach. 

A few months after the erection of 
the laboratory on Roanoke Island, 
Professor Fessenden tried the experi­
ment of using a substance which de­
creased its resistance with increase of 
heat to detect the collected waves on 
the aerial in place of the coherer, Flnd 
in order to make this type of detector 
very sensitive he used the finest plat­
inum wire obtainable. This, however, 
is only manufactured with a silver 
coating which counteracted the efforts 
of the platinum to detect the waves. 

It was finally decided to take the 
·silver coating off by chemical decom­
position. But to find the acid which 
would best produce these results with­
out destroying the platinum was a 
matter of searching around by experi-­
ment. 

A score or more of these experi­
ments were made with various acids 
and combinations, and it was while 
trying these that one of the test tubes 
exploded and burst a two-quart bottle 
of 100 per cent. sulphuric acid. One 
of the experimenters, standing with 
his back near the table, received the 
full charge of the acid on his trousers 
from the waist down, and in a few sec­
onds they became a brilliant red. 

Only q,uick action, with a solution of 
water and ammonia, saved this young 
man's flesh from the waist to his feet, 
but that portion of his trousers was 
cut out as clean as though with a knife 
and he was compelled to return to his 
boarding house with two great patches 
of burlap. 

The first test conducted between 
Roanoke Island and Hatteras occurred, 
in March, 1901, immediately after the 
barreter, or detector, had been com­
pleted. As it was then made, this little 

detector was crude, being composed of 
a minute loop of platinum wire 
mounted on two small copper plates 
which were fastened to a ·hard rubber 
base. The terminal wires lead from 
this base and the whole apparatus was 
enclosed in a brass case. 

On this first test many of the loops 
were burned out by static as fast as 
they were in~erted in the aerial cir­
cuit, but signals from a 12-inch coil at 
Roanoke Island came in clear on days 
when static did not interfere. 

The second part of the test con­
sisted of sending "D's" every fifteen 
.seconds for three days with various 
combinations of spark points. First, 
two points were used, then two balls, 
then two discs, followed by combina­
tions of these. M·ore radiation was de­
veloped between the ball and disc than 
between any other combination. 

In order to do away with the spark­
ing vibrator, due to· forcing a ·heavy 
current suddenly through the primary_: 
circuit, a relay connected with the key 
was used to move one electrode ·of the 
gap to the sparking position while the 
vibrator kept constantly at work. It 
gave excellent results. 

One of the objects of these tests was 
to develop a greater current at the re­
ceiving station with a smaller amount 
of energy at the sending station than 
was generally employed at that time, 
and one of the greatest details to be 
considered was the capacity of the 
aer.ial. When the Hatteras party re­
turned to Roanoke Island they were 
set to work on the construction of sev­
eral types and sizes of aerials. 

Herein, also, came more hardships. 
The laboratory was located on the 
weather shore for that time of the year 
and for a week Qr more a cold biting 
wind blew ste~dily from the north. 
But weather conditions were no hind­
rance. In measuring the capacity of 
the different aerials we rigged up a 
bridge method, using insteaq of the 
galvanometer a vibrator ~omposed of 
a mandolin string with a pair of head 
phones.· One variable capacity 1c.nd 
the aerial to be measured made up 
one side, while a fixed resistance and 
a variable resistance made up the other 
side of the bridge. 

The first aerial measured was a cyl­
inder 6 feet in diameter and 170 feet 
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long, using eight wires of No. 10 
gauge. The same design was used 
with Nos. 8, 6 and 4 wire. Another 
cylinder 14 feet in diameter was also 
tried with the same sizes of wire. 

} 
until static conditions arose and pre-
vented further tests. One of the !acts • 
noted, however, was that the Morse 
operators from the Signal Corps, who 
had never handled the wireless key be­
fore or heard the buzz in a wireless re­
ceiver, worked the system at the rate 1 

of about 30 words a minute with but 
little trouble. 

The next design was the fan aerial 
using the five different sizes of wire. 
Finally a single wire using the same 
sizes was tried, then two wires, and 
so on up to ten. When it is consid­
ered that these parallel wire aerials 
were tried with varying distances be­
tween the wires, one can realize the 
number of hauls that were made. It 
required twelve days to make these 
measurements and tabulate the results, 
because it was necessary to stop every 
ball hour or so and thaw out frozen 
hands. Altogether, there were 125 
tests made, which also meant that 
those aerials had to be hauled up and 
down 18o feet the same number of 
time..s. The results indicated that six 
wires in parallel of the largest size and 
about six feet apart was the combina­
tion . which possessed the largest 
capacity. 

In the latter part of April prepara­
tions were made for an official test of 
the system as it stood by the repre­
sentatives of the Army and Navy. As 
most of the apparatus was already at 
Hatteras, the schooner took only the 
four men necessary to put the station 
in readiness. They left Roanoke Island 
at -noon with a brisk southwest wind 
blowing, but once out in the sound it 
grew stronger, until toward la~e after­
noon it had increased to a gale. This 
meant a lay-in for harbor for the night 
at an abandoned fishing camp across 
the sound on the mainland. 

Static at Hatteras is perhaps wors1: 
than at any other place in the United 1 

States during the spring season, and 
at midday it prevented any work_ at 
all. Two incidents happened dunng 
that time to make us wonder at the 
physiological effect of static. 

As stated before, the apparatus was 
only temporarily set up in all test 
work, so that when the party left the 
station at night a ground wire was con­
nected with a double connector to th~ 
aerial. This had apparently worke 
out one night for the next morning, 
when one of 

1

the men took the lead 
from the station outlet to connect the 
aerial, he did not notice that the 
ground wire had worked out until be 
was knocked fully six feet. Apparen t1J 
a charge of gre~t intensity had accu:n;J. 
lated on the aerial. The young rnai 
was rendered unconscious for severa. 
minutes but revived with no treatment 
other than a little water on his head. 

Several hours after that one of the 
men caught a black snake, measuring 
five feet, in the engine room, and de­
cided . to electrocute it. He tied the 
head to the aerial, allowing the tail 
to ha;ng to within two inches of the 
ground. When he pressed the key and 
held it down the reptile became stiff. 
It was supposed that its end had come 
but to make sure it was tied to a stak~ 
out in the sand. Barely fifteen min­
utes later the snake was making a 
circle around the stake in an effort to 
get away. It was supposed that the 
heat from the sun and sa.nd revived it. 

While lying at anchor two of the 
party went ashore for fresh water. A 
spring lay within fifty yards of the 
shore, but they had not gone far be­
fore they were stopped by the warn­
ing of a rattler. Glancing up the path 
they sighted the gray and white spots 
of a snake large enoug-h to make them 
decide that the schooner water was as 
good as spring water and they re­
turned without it. 

Before the Army and Navy party ar­
rived a test message with 127 words 
in the check was sent to Roanoke 
Island and was received with,;mt a 
break. The same results were ob­
tained by the Army and Navy party 

During the next few months we 
spent most of the time in improving 
the construction of barreters. Each 
test, however, indicated the same weak 
point; namely, that static _playe~ 
havoc with them because of their rleh­
cate structure. Some of them were 
tried when only 'half of the silver had 
been eaten off, with no better resul!s. 
But these tests perhaps lead th e w Y 
to one of the most sensitive detectors 

► 
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t:hat has been used in radio work-the 
electrolytic. 

A small test station had been con.: 
satructed at the south end of Roanoke 
!Island from where signals were sent 
to the laboratory. One morning the 
sender at the south end, after making 
'"'D's," received the message: "Coming 
<dear and loud. Make words." 

At the laboratory, Professor Fessen­
ro.en had inserted in circuit one of the 
lbarreters just taken from the acid so­
Ilution, and he was surprised to note 
tthe clearness and steadiness of the sig­
mals, although static was present to 
!S"ome degree. Out of curiosity he took 
·the barreter out and placed it under 
·the microscope. What he saw was 
·that the platinum wire had been 
"broken but both ends were encased in 
a bubble of acid that had been left on 
the wire. This lead to further experi­
ments with acid. 

During the following winter the sta­
tions were abandoned in this section 
and the experiments moved to the Vir­
ginian coast at the mouth of Chesa­
peake Bay. But one inciderit might be 
cited which will show the comparison 
of the days before radio stations were 
used to ·warn shipping of storm danger 
and the present day. Leaving Roanoke 
Island one morning in February the 
party which was detailed to close. the 
station at Hatteras were wrecked in a 
northeast gale on New Inlet bar. They 
were taken off the vessel toward even­
ing by life savers, but, the gale grow­
ing stronger, they were compelled to 
spend the night at Kinnakeet, a small 

• • fishing hamlet on the strip -of beach 
which separates the ocean from Pam­
lico Sound. 

During that night the ocean flooded 
the beach and entered the Sound. It 
did not recede until noon of the follow.:. 
ing day, but the sign it left was enough 
to convince one that more than one 
vessel· and its crew had met their fate. 
As it was, four schooners were 
wrecked and more than twenty lives 
lost. It so happened, however, that 
two of the schooners held on until late 
in the morning and kept their crews 
safely above water. They could have 
been saved by help from a vessel. 

In thase days of radio communica­
tion such wrecks, when not reached by 
the life savers are reported to HN 

HUDSON VALLEY WIRELESS 
ASSOCIATION 

There has been a large wireless club 
formed at Albany, N. Y., of local ama­
teurs. The members number about 
thirty and have large and efficient sta­
tions along the Hudson River. The 
object is to stimulate the local com­
munication, to regulate th_e exchange 
of messages, to furnish regular time 
signals, etc. The members elected to 
office are as follows: Burr V. Deita, of 
Slingerlands, N. Y., president; Milton 
Maguire, of Albany, vice-president; 
Charles Z. Smith, of South Bethlehem, 
N. Y., recording secretary; Andrew 
C. Dodds, Albany, treasurer; Lester 
M. Greff, Albany, reporter, and F. P. 
H uested, of Albany, critic. 

The club wishes to be of service to 
other clubs or individuals and will 
communicate with any one through the 
corresponding secretary. 

MULTNOMAH WIRELESS CLUB 
The Multnomah \i\Tire1ess Club of this 

city was organized October 2, 1912. The 
purpose is to further the interest of 
wireJess telegraphy among enthusiasts 
in the vicinity. 

The new officers, elected for six 
months, are: Verne Lazebly, president; 
Earl McKinney, treasurer; Ira Bettisen, 
sergeant at arms, and Jonas Folen, sec­
retary. 

The club meets every Tuesday even­
ing and would like to communicate with 
other clubs through its secretary, Jonas 
Folen, 1021 Mississippi avenue. They 
would also like to talk with amateurs 
within the range by wireless on Mon­
days and Fridays between 7 and 8 :30. 
Their call is MDC. 

BRIDGETON RADIO ASSOCIA­
TION 

The Bridgeton Wfreless Association 
has been reorganized under the name 
of the Bridgeton Radio Association. The 
following were elected : J. Powell 
Simpkins, president; Paul Van Sant, 
vice-president and William S. Fithian, 
secretary and treasurer. 

We would like to hear from clubs and 
individuals in this vicinity. All commu­
nications should be addressed to the 
secretary, 313 East Commerce street, 
Brfdgefoti, N. J. (C-ati 3HO.) 
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Thia department ia established for the purpose of encouraging the experimenter to bring ou! new idcaa. 
Every 1'!ader la welcome to contribute to this dtj>artment and new ideas will be _ _gl_adly received. CON­
TRIBUTIONS SHOULD BE WRITTEN ON ONLY ONE SIDE OF THE SHE.ET AND SHOULD 
PREFERABLY BE TYPEWRITTEN. IF TYPEWRITTEN THEY MUST BE DOUBLE SPACED. 
SKETCHES MUST BE ON SEPARATE SHEETS FROM THE TEXT. The description should be aa 
short aa possible. Good sketcbca arc not required, as our art department can work up rouglt. aketche~ 
which arc clear enough to illustrate the ideL Return postage must be enclosed if rctun> of unuauc 
11W1111Cript is der.i.rcd.. 

THREE PRIZl:S OP' FIVE TWO AND ONE-HALF DOLLARS AND ONE DOLLAR; ARE 
AWARDED for the three best ideas published each month. All other contributions appearing m tbia 
department arc paid for at regular apace ratea, 
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FIRST PRIZE 
A CABINET SENDING OUTFIT 

The set I am to describe includes a 
helix, spark coil, gap, condensers, key, 
and switches. 

the heli.x are 8"x8x"·¼!', Fig. 1. These 
dimensions cause the top and bottom to 
overlap the sides by J-4'' all round. 

The gap is made as follows: Two 
standards of brass 4"x¼:'x:¼" are ob-

m
. r-•·-, -

• '1 1 
·□0•□ 

Top a. lloltom l'.l'ld!> 0 Heh.<~ 
Ft • I 

The box to contain the instruments is 
made as follows: Two boards 14"x18" 
x¼:" are required for the top and bot-

Fi .Z M.E. 

tom. Two boards 12.½"x7"x.½" are re­
c:{Uired for the two ends) and two 16.½!'x 
71'x½h for .~e two, sides. The en1s of 

Wood 5lri.r,.s 
L, ~ 

'-"' 

Pl atts' 

~ -
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tained. Holes are drilled '¾" from the 
top in each to permit the gap handles t" 
pass. The top and bottom of each stand­
ard is drilled and threaded so as to take 
an 8-32 screw by means of which the 
handles are held in pos~tion, Fig. 2. Con-

(. 'Fi . 4 H,I!.. 

nections , should be made at base as in 
Fig. 2. The zinc p1ngs are best pur­
chased from some firm. They are 
screwed to a brass rod which has a ha~d 
rubber handle on the either end. TJ:ie . . 

I 
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illustration describes the gap very plain­
ly. The condenser used is of the glass 
plate type and consists of 6 plates, 10" 
x6". The plates are set up so that the 
capacity may be varied easily, Fig. 3. 

O· 
0 

~ HUI Jrimory lead 
~~;===:::;;::;:;~,==::!::,_ 

I er:iol ~-P. SIV. to • 
sw1.tc>, uer,1 cond. 

M.E. 

The plates slide in grooves which are 
made by placing strips of wood on the 
top and bottom boards as in Fig. 3. 
Spring brass strips are placed between 
the plates on each side to make connec­
tions, Fig. 3. The plates. are all con­
nected at one end while the leads at the 
other ends are thrown in by means of 
switches. The foil on the plates should 
measure 6"x3'' and all edges should be 
rounded as in Fig. 3. The spark coil 
used should be purchased from some 
reliable dealer, also the key. The helix 
is constructed of copper ribbon about ¼" 
in width. Five wooden rods 14"x¾( 
x¾" should be used to construct the 
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frame, Fig. 4. The ribbon is simply 
wound tightly over the frame and fast­
ened at both ends. The clips should be 
constructed as in Fig. 4. The dimen, 
sions being 11/2,"x¼"x¼". They. are made 
of brass. Very efficient connections may 

be made with this type of clip. The ar­
rangement of the instruments is shown 
in Fig. 5. 

Fig. 6 shows the position of the coil 
in the box, also the position of the con­
densers. I do not think it necessary to 
give any hook-up, for different people 
have different ones which they use them­
selves. The color used in finishing the 
set was mahogany, but any will serve· 
the purpose. 

Contributed by 
John W. Donl~ary. 

SECOND PRIZE 
ELECTROLYTIC KICK-BACK 

PREVENTER 
I have read Mr. N. H. Umbarger.'s 

article on "The Elimination of Inter­
ference Between Wireless Stations, and 
Power and Telephone Circuits," as pub­
Jished by you in the July number of 
Modern Electrics, with absorbing inter­
est, being especially interested in what 
he has to say concerning the use of pro­
tective condensers across the primary 
circuits. His article lays ·bare to me 
the necessity of an efficient protective 
device, and has caused me to write this 
article. 

Having never had the opportunity to 
see such protective condensers in use, I 
am not prepared to declare them either 
efficient or inefficient. However, theo­
retically I should never consider them 
very efficient, on account of their liabili­
ty to break down, and because a con­
denser at its best will allow alternating . 
current to pass through it, and· thus it 
represents a waste of power. 

Mr. Umbarger states that in his case 
the use of the condensers actually in­
creased the static kick-back, rather than 
preventing it. I should like to suggest 
that he use a separate ground from his 
regular wireless ground, for if his ground 
lead is rather long his sending current 
will tend to pass through his condensers 
to the I IO-volt circuit, rather than tra­
verse the long lead, and this would cam,e 
the trouble he mentions . 

As before stated, I have never liked 
the idea of connecting condensers across 
the line, so to take their place I have 
got out the design of a protective de­
vice similar to the electrolytic lightning 
arresters used in high potential power 

! 
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and sub-stations. One of these can easi­
ly be made of the materials at hand in 
any amateur's laboratory. I should 
especially like to have Mr. Umbarger 
try this device, as his station conditions 
seem to be exceptional and interesting. 
I also sincerely hope that this device 
may be of benefit to any of your read­
ers who construct one. 

Procure a wide-mouthed bottle (a 
pickle jar will do very well), two rub­
ber corks-one that will just pass 
through the neck of the bottle, and one 
to act as a stopper-and three pieces of 
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a large lamp across the line. When the 
lamp ceases to burn the arrester is 
"formed" and should be placed directly 
across the line ahead of the aerial switch. 
The third wire is to be grounded, using 
a separate ground, as suggested in Mr. 
Umbarger's case. The action of the ar­
rester is as follows : The chemical and 
current deposit a non-conducting film 
upon the wires (this is termed "form­
ing." This film prevents the flow of 
current at ordinary potentials. How­
ever, any high voltage surges puncture 
the film and pass to the ground. The 
film immediately heals itself, and is thus 
ready for constant use. 

I have made one of these devices, and 
find that it works admirably. It does 
not consume any current, can not be 
injured, and absolutely protects all ap­
paratus-however, it does not prevent 
humming in the 'phones. I should like 
to see it in use by other amateurs than 
myself and hear their opinions of it, for 
it is cheap and efficient.-Asa Bullock. 
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No. 14 aluminum aerial wir<:. Push the 
wires through the corks at the three 
vertices of an equilateral triangle. Slip 
the smaller cork down to one end of the 
wire cage thus formed ( this is to serve 
as a spacer for the three wires). . Now 
pour into the bottle a 2?% soluttQn ~£ 
sodium phosphate and ram ~ater. This 
solution had best be determmed by ex­
periment to suit local requirements. 
Now pr;ss the top cork firmly into the 
neck of the bottle, space the wire cage 
in the centre, bend the wire that pro­
jects above the cork at right angles, and 
seal with wax or paraffin .. 

Next "form" your arrester by con­
necting two of the wires in series with 

THIRD PRIZE 

AN "ELECTROLYTIC INTER­
RUPTER'' 

The interrupter, as shown m the 
sketch, is constructed from an old m-

M.E. 

candescent lamp a strip of lead, a jar, 
and a few drop~ Qf sulphuric acid, the 

\ 
I 
I 

i 
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latter being added to the water. The 
interrupter works on the principle fol­
lowing: The lamp is placed under the 

.:J-____ FUSE 

~l~K w ~ 
COIL INT. M.E:. 

acidulated water and the tip from the 
lamp broken off. The water will rush 
in, When this is connected as usual, you 
will have an interrupter. 

Contributed by David Kuskvn. 

HOW TO MAKE A BICYCLE 
POWER WHEEL TO GENER­

ATE ELECTRICITY 
As I was in need of electricity to car­

ry on experiments, I thought of chang­
ing my bicycle into a power wheel. The 
device is explained in the following para­
graphs, and illustrated in figures on 
which the dimensions are placed. I had 
this device in practical use for two years. 

The advantage this device has over the 
bicycle alone is readily seen. When one 
operates it he has the same exercise as 
though he were riding a bicycle. He 
uses his weight and not his strength, for 
in operating it he shifts his body from 
side to side. 

Fig. 1 is a side elevation. .'\ is a 2
11 

x 8" plank used as the base for the ~om­
plete machine, which consists of a t,~-

cycle, and a sea-saw device to transmit 
a young man's energy to the rear wheel 
of the bicycle. The bicycle is stood on 
the front fork and handle bars. The 
fork and handle bars are fastened to the 
plank, A, by means of pins, Z, Z. The 
bicycle frame is braced by means of 
braces, Y, Y. These are fastened to­
gether over the frame by means of ¼" 
bolts, X, X. These braces are cut out 
a little so they will fit the frame better. 
The board, M, is extended about one 
foot on each side of the base board, A, 
and the braces are fastened near the 
edges. If the bicycle can be made rigid 
against a wall or heavy work bench, this 
kind of bracing may be done away with. 

The plank, B, has a duplicate directly 
opposite, and they are 7" apart. These 
are used to support the dynamo, vV, 
switches, etc., and are also used to pivot 
the connecting arms, C, C, at V, with ¼" 
x 3,½" bolts, and must be braced. D is 
the board the operator stands on, and 
does his swaying. This board is bal­
anced at its center with a half inch gas 
pipe, U, and is fastened to this board 
by drilling two ¼'' holes through _it and 

securing it with screws. U is placed in 
bearings, T. These bearings as all others 
are bored out and lined with sheet brass. 
E, E are rods connected from the pedals 
to the rods, C, C. The details are clear­
ly shown on the drawing. 

You will notice in ·Fig. 2 that the 
board, D, is connected to the rods, C, C, 
with a triangular form of rods. This 
is entirely necessary for the smooth 
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working of the apparatus. All the con­
ne<!tions on these triangular rods are 
made with binges as the one illustrated 
in Fig. 3. A block of wood, N, is fast­
ened under the nut of a¼" x 21/4

11 bolt. 
These bolts are passed through the cen­
ter hole of the hinges and then through 
the rods, C, C. A1 L, is a cut-out in the 
wood, and it is lined with brass sheeting, 
and ¾'' x 2" wood screws are passed 
through these into the extensions, K, K, 
around which are also placed a piece of 
sheet brass. This prevents any possi­
ble binding here. Take notice how the 
extensions, K, K, are securely fastened, 
to C, C, by the pieces, I, I, which are 
screwed and not nailed. G, G are pieces· 
of plank abutted to the base board, A, 
so D may strike upon them. On H, H, 
are hinged, J, J, and on J, J, are-hinged 

A is the wire which keeps the bell 
short circuited and the moment this wire 
is broken the bell rings and continues un­
til the switch, S, is turned off. This wire 
should be placed across a doorway so 
when the door is pushed open, it will 

J', J'. 
Joint, S, is clearly shown in Fig. 4 and 

in putting these together 3·¼" x %(' 
bolts, 0, are used so as not to split the 
wood which can be ordinary spruce 
flooring. 

The power from the wheel, F, is trans­
mitted to the dynamo, W, with a •¾" 
round leather belt, R. The bicycle wheel, 
F, has weights, Q, placed in between the 
spokes so as to make a flywheel out of 
it. These may be anything, as split 
brick, axe heads, etc. Bricks are shown 
in the drawing. 

The above device is best used in con­
nection with a storage battery or ac­
cumulator. This is not entirely neces­
sary, and is not necessary at all if two. 
young men are experimenting or work­
ing at the same time. Any small D. C. 
motor may be used as the dynamo. It 
may have a 250-watt capacity. 

Contributed by 
Clla,s. R. Zickler. 

SIMPLE CLOSED CIRCUIT 
BURGLAR ALARM 

I have seen many sketches and dia­
grams of burglar alarms in the MOD­
ERN ELECTRICS, but most of them 
are so complex that they seldom give 
satisfaction. 

Below is an alarm which is very sim­
ple in construction but it is sure to work, 
and wi11 give· satisfaction. Instead of' 
having to dose a circuit, !his one ~as to 
be broken, which makes 1t very simple. 

~w. 

~ravily cell 

break the wire; or it may be put at any 
place where you are sure the intruder 
will break it. The switch, S, should be 
kept off when the alarm is not in use as 
it wastes the battery for nothing. 

I think the diagram will serve to make 
everything clear and show the connec-
tions. • 

Contributed by • 
• Solo·mo-n I. Nadler. 

A READILY CONSTRUCTED OS­
CILLATION TRANSFORMER 
The following method may be suc­

cessfully employed in converting an or .. 

F'IG. I 

dinary helix into a serviceable oscilla­
tion transformer. 

Dismantle the helix-in my case it 
was composed of two pieces, ten inches 
in diameter for heads-and through the 
exact center of each head a hole is 
drilled corresponding to the size of _rod 
to be used. If the rod is square, .a piece 
of square brass tubing oi: a piece of 
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slieet brass is bent square and forced 
into the hole, practically making it 
square. 

From a piece of hard wood three­
fourths by one-half inches, eight pieces 
are cut, each four and seven-eight.tis 
inches long. Each piece is provided with 
eight slots, five-eighths of an inch apart, 
and wide enough to admit tightly the 
size of wire to be used. These eight 
pieces are mounted on the two round 
discs, four to each disc, Fig. 1. Into 
these slots the wire is coiled. 

I ... 

:-:-::--'--__..______.J 
1-a·--l 

FIG. Z 

One of the uprights of the helix is 
then fitted on the end with two triangu­
lar pieces, Fig. 2. Three-fourths of an 
inch down from the end a hole is drilled. 
Another upright from the helix is trea.t­
ed in a like manner. An upright with 
the end pieces fastened on is then 
screwed to the back of one of the discs, 
as in Fig. 3, the holes in each exactly 
corresponding, forming one continuous 
hole through both upright and disc. 
This, when completed, will form the 
stationary winding or primary. The 
other disc remains free and is to slide 
on the rod. After mounting both dis,s 

M,~ 'FIG.4 

on the rod the other upright is fitted on 
the end of it and fastened with a set 
screw. The hole in the sliding piece 
should be lined with very thin sheet 

brass, in order to produce a in.inimum 
of friction and cause the piece to slide 
easily. A hard rubber handle is pro­
vided, as shown in Fig. 4. A rod twelve 
inches long will be found sufficient for 
most purposes. One end of the wire is 
brought to a binding post, and variable 
contact is made by means of clips. When 
assembled it will appear as Fig. 4. The 
whole may be mounted on a base board 
or fastened directly to the table, as de­
sired. 

A mission or other oak stain will com­
plete the transformation, and a "lawful" 
instrument will be provided for the set. 

Contributed by 
Gregory des J ardi11.s. 

AN UP-TO-DATE LEADING IN 
• TUBE 

Although it requires a little work to 
make this tube, it repays you for your 
work and gives perfect insulation. 

Procure a hard rubber or fibre tube, 
A, .¾. mch in diameter and 1 foot long, 
or longer if necessary. Next o6tain 
two pieces of hard rubber rod, B, 3 
inches long x I inch diameter. Tum 
these down at one end until they fit 
the inside of the tube tightly, leaving 
I¾ inch stand out from each end of 
the tube. 

F 
M. 

Drill botn plugs, B and· C, to take 
¾ inch brass rod. Thread each end of 
brass rod, D, for a length of z¾, inches, 
as shown. 

Place plugs in tube and put a length 
of brass rod through them, leaving 1 
inch or 1¾ inch of threaded brass rod 
sticking out, and screw on a nut, E, at 
each end, hard against the plug. Make 
two hard rubber washers, F, 3 inches 
diameter x ¾ inch thick. Bore out one 
of these washers to slip over tube and 
press against shoulder of plug, B. 
Thread the other end of the tube for . 
about 3 inches or 4 inches and screw 
on the other washer as per sketch. 

Contributed by C. Mackenzie. 
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METHOD OF LOCATING 
GROUNDS IN ARMATURES 

It is often very difficult to locate a 
low-resistance or "dead ground" in a 
low-voltage armature owing to the 
very low resistance of the windings 
themselves. In such cases, however, 
th~ following method can be employed. 
with very good success: 

First, short-circuit all commutator 
bars by winding several turns of bare 
copper wire around them; then apply 
a source of energy, direct current pre­
ferred, to the commutator and shaft. 
The voltage to be used depends upon 
the resistance of the "ground." 

This produces a circuit from the 
commutator through the grounded coil 
to the ground and out through the 
shaft, thus setting up a field around 
the conductors in this coil. By apply­
ing a small piece of iron to the surface 
of t~e ":rmature core and gradually 
movmg it around, one can readily lo­
cate the grounded coil by means of its 
field, which attracts the iron. 

the line as shown in the accompanying 
sketch. 

!here will then be a circuit through 
coils Nos. 11 2 1 31 41 5, 6 and 7, which 
can be readily detected with a piece o[ 
iron as previously explained, while 
coils Nos. 8, 9, 10, 11 and 12 are dead. 

It is then, of course, obvious that if 
coils I, 2, 3, 4, 5, 6 and 7 carry a cur­
rent while coils 8, 9, 10, I I and 12 carry 
no current, the ground must be in some 
section of coil No. 7, the circuit being 
completed at this point.-Electrical 
World. 

AN EFFICIENT GROUND 
There are few parts of the amateur's 

outfit which are more likely to be defi­
cient than the ground connection. Where 
a water or gas pipe is available a good 
ground clamp frequently solves the 
problem, but in many instances !he 
length of pipe traversed before reaching 
the earth so increases the wave length 
as to greatly restrict the size of the 
aerial. In such cases a ground con-
structed as described will prove much 
more desirable. 

Secure as large a sheet as possible of 
No. 20 sheet copper or zinc, perforate it 
wilh a spike or chisel, roll into a conical 

: : .!>hape and thoroughly solder the seam. 
/ I , A stranded wire of at least No. IO gauge 
1 / I· should first be soldered to the inside of 
I ! l the apex. 
: / l Fill the cone with coke or charcoal 1 

_, crushed to about the size of a pea and 

METJIOD OF LOCATING GROUNDS 

.The same meth9d can also be ap­
plied to alternating-current apparatus, 
although not quite so readily. For ex­
ample, in the case of a three-phase, 
single-circuit, Y-connected armature, 
first disconnect the Y, splitting the 
winding up into three separate circuits. 
Then test out each circuit with a mag­
neto or some similar source with which 
the ground can be located. 

Next apply a current to one end of 
grounded circuit and to the shaft. As­
sume that there are twelve coils in this 
circuit, coil No. 7 being the grounded 
coil, wMie coil No. I is connected to 

bend the projecting metal corner over 
the top. Place the completed cone in a 
hole at least four feet deep and saturate 
it with several buckets of water. Brine 
is undesirable in the case of zinc owing 
to the electrolytic action caused between 
the metal and the coke or charcoal. 

::~-::::s::.::-:: 
s::::z:::::::: .............. . ............ .. •••••••••••••• ............... •••••••••••••• •••••••••••••• •••••••••••••• 

A ground constructed as above has 
the advantage of not being directional 
and is equally adaptable to lightning, 
power, or wireless purposes. 

Contributed by Stuart R. Ward. 

' 
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AN ADJUSTABLE CONDENSER 
After trying many times to make a 

variable condenser and failing, I finally 
succeeded in making an adjustable con­
denser, of which I here give a descrip­
tio,n. It consists of four individual 
condensers thrown in or out by means 
of a 4-point battery switch mounted on 
the top. • 

Each condenser consists of rectangu­
lar pieces of tin-foil 3 x 3,½ inches, 
separated by waxed paper. One con­
denser consists of 3 pieces of tin-foil, 

P"IG.I F18.2 ,,. .. ·, 

the next of 5, the next of 7 and. the 
last of nine. They are mounted 1n a 
box 4 x 4,½ x 3 inches and laid _one 
above the other, with a piece of waxed 
cardboard, or better still, empire pa­
per, between them. After this is com­
pleted paraffine should be poured over 
them, then two bindng po·sts attached 
and connected, as in Fig." I. 

Fig. 2 shows it when completed .. If 
- thin paper is placed between the_ tm­
foil the capacity will be rather high. 

Contributed by 
Fr(111'1k Grtenfield. 

GOOD LEAD-IN STUNT 
In bringing your le~d-!n through_ the 

insulator to your s~t 1t 1s a good 1~ea 
to make a loop in 1t and run your m­
sulator at a slight angle to prevent the 
rain from running through on to your 
table. The rain will run as ;ar as the 
loop and drip off on the outside of the 
house. 

Contributed by Richard Zimt,. 

REPULSION EXPERIMENT 
A striking experiment whi~h sJ-iows off 

~ to good advantage the. lev1tat1on pro­
duced on a piece of alummu_m by the en:i,­
ployment of an alternatmg magnett~ 
field may be pertormed as follows:_ 

A primary coil and core, belongmg to 
a one inch coil, is connected to the low 
t sion side of a step-down transformer. 
Wind about twenty turns of No. 14 alu-

minum wire around a tube, so that when 
the tube is removed and the aluminum 
wire ends twisted tightly together, we 
obtain a hollow alttrninttm cylinder that -
will slide with ease over the spark coil 
primary. Place this aluminum cylinder 
over the primary and support it with the 
fingers about half way down the core, 
turn on the lighting current to the step­
down transformer and the aluminum will 
be thrown up into the air clear off the 
end of the core. If the aluminum be 
held in the magnetic field it will heat 
up to make water sizzle. 

Contributed by Alex. Polson. 

BUZZER TELEGRAPH SYSTEM 
The accompanying diagram shows a 

buzzer system for learning the code. 
Everyt~ng is made clear by the draw-

ing. By closing the switch at Station B, 
Station A can. operate the buzzer at B, 
or by closing switch at A, B can operate 
buzzer at A. 

Contributed by Ph~lip Ment#. 

A FIXED CONDENSER 
Secure an old 75-amp. fuse, remove 

the brass tips from same and clean 
out contents. 

r ,-.--; __ - i----~·-- ...... 1:_..!.,_r··7 , IT _I FIIIR£ TU&~ , .... 

!!~CAP 

ti 
CAP 

Th~n either buy or make 15 sheets 
of thin waxed paper 3.¼ by 2¼ in. and 
15 sheets of tinfoil 3¼ by 2¼ in. 
Three of these will be for the tabs for 
connecting tinfoil together. Make the 
condenser like an ordinary fixed con­
denser. 

II 
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Condenser is next rolled into a tube, 
having the tabs come out on the sides 
instead of the ends. 

Fasten the tinfoil tabs on the brass 
tips, first drilling a hole in the end 
of each, and inserting a binding post. 

This condenser can either be mount­
ed on a base or directly on the table 
with the rest of your instruments. 

Contributed by 
H. Clifford BullaYd. 

AERIAL SWITCH 
The drawing herewith shows an aerial 

switch, which is purely original in de-­
sign. I think the drawing e.."<plains itself. 

The switch consists of two double 
pole, single throw switches.- Almost 
any size will do. They are placed end 
to end and connected by a piece of 
brass strip as shown. 

By lengthening or shortening the strip 
any desired angle may be had, thus 
making the "throw" of the switch long 
or short. The writer has one with a 
thro...y of less than 35 °, making a very 
quick throw from sending to receiving 
or vice-versa. The arrangement marked 
A is a small automatic switch. It con­
sists of two brass springs that are sepa­
rated by the small hard rubber pillar. 
This may be of hard wood, .fibre or any 
other non-conductor. When the switch 
is closed on that iide the l1ard rubber 
pillar comes between these two springs 
and separates them. Thls arrangement 
may be used to short circuit the .detector 
or in series with the primary circuit of 

the induction coil. I trust this will be of 
interest to the readers of Modern Elec­
trics. 

Contributed by Edw. J. Wm·tz. 

THE CONSTRUCTION OF A 
THISTLE TUBE 

Knock the tip off an incandescent 
lamp bulb. Hold the broken tip and a 
piece of chemist's tubing in the flame 
of an alcohol torch. When both be­
come red, seal them together, being care­
ful not to close the hole. Now use a hot 

wire or other suitable means for cutting 
the glass at dotted line in the figure, and 
a good funnel tube for handling acids 
and chemical solutions will be the re­
sult. The rough edge may be rounded 
off and flared out in a flame. 

Contributed by H. W. Offim. 

PREVENTING THE RUSTING OF 
DIAPHRAGMS 

To prevent the diaphragm of a wire­
less receiver from rusting because of 
moisture which collects on it when the 
receiver is in use, remove it from re­
ceiver, and, after placing it on a flat sur­
face, apply a thin film of 3 in I oil to 
one side. When replacing the diaphragm 
in the receiver see that the oiled side 
faces outward. 

Covers are necessary to keep dust off 
this oiled surface when the receiver is 
not being used. These may be easily 
made by getting_ a pasteboard tube, such 
as pictures are mailed in, large enough 
to fit snugly over the outside of the re­
ceiver ear cap, cut to a length of about 
I¼ inches. Over one end of this tube -
glue a piece of cardboard large enough 
to completely close that end, and when 
the glue has dried trim the edges down 
close to the tube. 

When the open end of this cover is 
gently pressed over a receiver ear cap 
there will be sufficient friction between 
the cap and tube to securely bol~ it 
to the receiver and px;event any dust 
from reaching t~e diaphragm. 

\ 
\ 
i 
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If the end cover of the tube is perfor­
ated with several small holes there will 
be no distortion of the diaphragm due 

CARDBOARD TUBE & COVER 

to air compression when· placing the 
cover on the receiver. 

Contributed by 
Winsor Josselyn. 

A NOVEL DETECTOR STAND 
The detector stand shown in the il­

lustration is suitable for galena on 
account o,f its light adjustment. It is 
very easy to adjust and may be sealed 
in as described several months ago in 
.~1odern Electr·ics. 

£1 
,fig.l 

MJ;. 
. . 

It consists of a large double binding 
post, through the upper part of which 
passes a threaded brass rod 2¼ inches 
long, which has a porcelain picture l<nob 
fastened to one end and 4 inches of No. 
34 wire on the other. 

The mineral is placed in an ordinary 
detector cup and the wire bent so that 
when the knob is turned the pressure 
on the crystal may be varied. 

Contributed by 
R. S. Crawfo1·d. 

AN UNIQVE HIGH FREQUENCY 
. BUZZER 

I have noticed in. the past issues of 
Jyf ode1·n Elect14cs different kinds of high 
frequency buzzers but have not seen any 
like the one shown in the accompanying 
illustration and described as follows: 

Procur!! an C>rdinary telephone re- • 
ceiver. Take the diaphragm and solder 
a small platinum or silver contact in the 
center as shown in Fig. I. Then take 
a piece of '¼-inch brass rod, 3 inches 

FIG.2 _ __,, ___ 1 
co1>lacJ._....----­
po,nt 

FIG.I 

"'· 

long, drill a hole ¼:..inch from the end 
A ( Fig. 2), and drill a hole I.¼ inches 
from the last mentioned hole at B. These 
holes must be drilled so that an 8/32 
screw will slip through. Then drill a 
hole near the end at C and drill and tap 
an 8/32 hole at the end D. The last 
hole is to be used as a binding post. 
Then drill and tap an 8/32 hole in the 
center between A and B as shown at E. 
Solder a platinum or silver contact to an 
8/ 32 screw and insert it in the tapped 
hole E. 

Then screw this bar to the cap on the 
receiver as shown in Fig. 3. Be sure 
that the contact on the diaphragm and 
the contact on the screw are exactly 
even. The connections are made as fol­
lows: 

Connect a wire from 2 to 3. Then 
connect a battery to 4 and the other side 
of the battery to a key. The other side 
of the key is connected to 5. 

p . 
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To make tlie connection to the dia­
phragm, drill a small hole on the side 
of the cap as shown at 5 and insert the 
wire before screwing the cap on tight. 
Be sure and scrape some insulation off 
of the diaphragm so the wire will make 
proper contact. 

• two round head brass screws 1" long, and 
f<:>ur small brass bolts ¼" long by .¼" in 
diameter. 

If this will not work at first change 
the connection on the battery so that the 
poles are changed and also adjust the 
contact 7. When properly adjusted this 
buzzer will give a high ton~ such as the 
quenched· sparks used by the Govern­
ment. 

It can be used to practice with, as a 
buzzer test or for sending a short dis­
tance. If used for transmitting connect 
the aerial to 3 and the ground to 5. A 
small receiving condenser is used when 
three or more new dry cells are con­
nected to it. 

Contributed by 
L. P. Lemiard. 

A SIMPLE AND EFFECTIVE 
AERIAL SWITCH 

The following description deals with 
the making of a good aerial switch. It 
consists of the following: One chestnut 
board, 9"x5"x¼" for base; two brass 
strips 8.½"x.½"x¼" for blades; one piece 

M.E. 

FIG.I. 

I 1.· f.l 
~4 4 
FIG.2 

of hard rubber 4"x¼"x¾"; one hard 
rubber handle; four jaw posts and 2 
hinge posts which can be made or 
bought; one chestnut upright 4,¼"x1_½" 
x¼"; one piece of chestnut 4"x1"x¾" 
which is to hold the jaw posts on top of 
the upright; eight battery binding posts ; 

The switch blades are bent as shown 
in Fig. I. They are bent by first heating 
them with a bunsen burner and putting 
them in a vise, bending them into shape. 

After these have both been bent bore·¼." 
hole near each end, as shown in Fig. 2. 
After the holes are bored in the hard 
rubber in Fig. 3 take two of the brass 
bolts and fasten switch blades to it. The 
jaw posts on the base may be fastened so 
that the connections are made under­
neath and do not show. Then the part 
shown in Fig. 4 is screwed to the upri~ht 
and this in turn screwed to the base with 
2 screws underneath. Then the jaw 

r-----e· ~ 
FIG.S 

posts may be fastened to the cross piece 
with the battery binding posts so that 
they will come out of the top. The hinge 
posts at the back are connected with wire 
to the binding posts I and 2 in Fig.· 5. 
The hinge posts may also be fastened on 
with the binding posts. Before putting 
parts together the base should have a 
quarter-inch bevel on it and the wood­
work should be given one coat of ma­
hogany varnish stain. I will leave the 
rest to the maker. 

Contributed by Chester Stephen. 

All amateurs wishing to join in the 
movement connecting the amateurs of 
the Middle West and the East together 
should address all communications to V. 
F. Pardieck, 320 So. 8th street, Rich­
mond, Ind. 
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The Mystery of the Ventura Converter Station 
By George Frederick Stratton 

I T'S the most astounding thing I 
ever heard of in my life I" ex­

ploded the Manager of the great Wa­
satch Power Plant. "The most as­
tounding! Operating their entire 
street railway system without power I" 
and the diamond on his finger flashed 
through the air as he swung his fist 
around and crashed it down on the 
desk. 

"It's a mystery!" groaned Marsland. 
the chief engineer. 

"We've been figuring right along to 
furnish their current," fiercely ex­
claimed the Manager, "and now you 
say that they're running their convert­
ers and transformers in plain sight; 
feeding the regular system of trolley • 
wires, and yet they\re no power to 
make the juice I" 

"Not one horse power !'r asserted the 
Engineer. "Not in sight, anyway." 

"Nor out of sight, I suppose?" 
sneered the Manager. There was a 
sharp touch of cynicism in his tones, 
which was not lost on the Engineer, 
and the deep furrows in his brow 
crowded together as he retorted: 

"If it's out of sight it's out of sight, 
Mr. Balling-ford." 

The Manager forced a smile. "That's 
of course what I meant, Marsland." 

The Engineer's frown mellowed a 
little. "They're making no steam, 
that's sure. The capping of their, lit­
tle smoke stack is as white as when 
they finished it, three months ago." 

"But I hear that they put a boiler 
in," asserted Ballingford. 

"A little h•·ndred horse power, for 
heating only. It isn't even connected 
up yet, and there isn't even a donkey­
engine on the place I" 

The Manager gasped again : "And 
yet they must be using three or four 
thousand horse power! Isn't thlere 
anything, Marsland, to indicate how 
they are getting their power? Can 
nothing be obtained from their men?" 

"Well, of course, I cannot act as a 
detective, Mr. Ballingford. But I have 
asked questions of one or two men and 
t~ey know nothing. Sinclair, the En­
gineer, only laughs and says that they 

have the~r own private stock of power. 
Whatever the mysterv is, it is -in the 
knowledge only of the few chief men." 

"Where do the conductors to the 
transformers come from ?" demanded 
the Manager. 

"I couldn't trace th"m. There's a 
room just overhead-a small room­
and that seems to be where the mys­
tery focusses. No man ever goes into 
that room except' the engineer and his 
assistant." 

"And it isn't possible for any power 
to be made there?" 

Marsland shook his head gloomily. 
"The floor beams are very light; there's 
no foundation for any machinery, and 
there's not the slightest noise or vibra­
tion. Not even as much as a boy's 
model engine and generator would 
make!" 

"And there isn't a wire running into 
the house?" 

"Nothing but the telephone line!" 
"Would an underground cable be 

possible, Marsland?" 
"From where?" 
Ballingford shrugged his shoulders, 

and his eyes narrowed to pin-points. 
"There isn't any power-plant to con­
nect to nearer than our own, and that's 
twenty miles away." 

Marsland grinnned. "It would be 
the same if we were within two miles 
-or one! No trench could possibly 
have been dug without our knowing 
it. There's been no permit from the 
city for such construction I" 

The Manager dropped his elbows on 
his desk and his chin on his hands. 
Marsland continued, meditatively: 

"If their converter station was 
crowded in among other buildings 
there might be some trick of trans­
mission-out of sight; although, what 
would be the purpose? But that build­
ing is out in the open. There's no 
possible way in which it is connected 
up with any other power plant. N-o 
possible way!" And, :imitating .the 
Manager, he planted his elbows on the 
opposite side of the desk, dropped his 
chin on his hands and blankly stared 
at his chief. 
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Presently Ballingford stra,ightened 
up and with a growl of disgust mut­
tered: 

"Vl ell I It's none of our business, I • 
suppose. They've got a right to make 
their power any way they can, and 
keep it secret, too, if they wish." 

Marsland nodded his head moodiiy. 
''Put a good crew on the inspection 

at once," commanded the Manager. 
"Let them suspect that there's a seri­
ous leak somewhere, and it must be 
found. vVe must be sure that we are 
all right in this matter." 

"Yes, sir! I think that's wise. 
There's no money thro,vn away on 
drastic inspection. I'll put Bowditch 
on it. He's a very careful man, and if 
he does find anything he'll not talk 

Marsland's eyes focussed on the 
Manager's. "It'll be our business be­
fore long," he murmured. "If they can 
make three thousand horse power in a 
little ten by sixteen foot upper room, 
without using a ton of coal or a gallon 
of water, they can probably, by bigger 
equipment, make a hundred thousani:l 
horse power-or half a million. Vv e 
don't know where they begin! How 
can we judge where they'll end? We 
may suddenly find ourselves up against 
the keenest competition in selling 
power, without knowing why or how! 
Where would our earnings and divi­
dends come in, then?" 

• about it-except to us." 
* * * * * * 

The Manager again dropped his chin 
on his hands and glared. Marsland 
continued slowly: 

"There's only one unfamiliar thing 
around their· building, inside or out. 
On the roof, just above that private 
room, is a light, partially open struc­
tw-e; and inside of that-barely visible 
-"-ls a metal disc, steel or aluminum, 
about eight or ten feet in diameter. 
And it is kept revolving, slowly. None 
of the men know what that is for; for 
no one is allowed up there except the 
two engineers!" 

"Just a plain disc? " 
"Perfectly plain, as far as I can see. 

I've viewed it through a field-glass, 
but can get no details." 

"Is it possible they've discovered 
some method of sun power, Marsland?" 

The Engineer, a graven image of 
helpless perplexity, replied slowly: 

"In these times of development, 
nothing seems to be impossible. But 
they run without trouble on full cloudy 
days and at night. If they're making 
power by sun they must be storing it!" 

There were two or three minnutes of 
silence. Then the Manager's fist 
again crashed down on the desk:. 

"We must get on to it, Marsland ! 
The first thing we'll do will be to in­
spect our transmission line thoroughly._ 
They may be stealing juice from us, 
although our meters would show that, 
of course." 

Inspection of a twenty-mile trans-
mission line over bad country is a mat­
ter of days-sometimes many days. 
While Bowditch and his helpers were 
on the job Marsland himself tested the 
meters at the generating house i~ ~he 
\Vasatch Mountains and the r-ece1vmg 
station at Ventura. He found the leak­
age along the line very small, and felt 
a glow of hearty pride at the ev_ident 
correct installation and fine efficiency 
of their transmission. But it left him 
in the dark as to the origin of the Ven-
tura Street Railway Company's power. 
He knew that Bowditch would find no 
indication of crooked play on the line, 
for his own tests showed that there 
was no current missing. 

He was sitting on a big insulator 
out in the yard, gazing across the short 
space of sage-brush at the mysterious 
converter station, when a man ap­
proached. His face had the stubby 
gro~vth of a ten day's beard; his eyes 
had a hungry, yet hopeful look; his 
clothes were faded and tattered. He 
was evidently one of the products of 
far western irresponsibility-a derelict. 

"vVell ?" said Marsland, question­
ingly. 

"Is thr.re any• chance for a man on 
your works, sir?" 

The Engineer started at the voice. 
It was of a q,uality entirely out of ac­
ccrd with the dilapidated appearance 
of the owner. He looked again keenly 
at the tramp: 

"What can you do?" he demanded. 
''Rewind an armature, balance a tur­

bine wheel or work on the hooks if I 
can borrow a pair," replied the man 
simply. 

"Well " retorted Marsland after a 
pause, '~You'll have to confess, my 
friend, that your appearance doesn t 
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b.:ick up your statement. What's 
Nrong with you ?" 

"Klondike and whiskey I Too much 
money one time, too little another I" 
Then after a pause, during which he 
fumbled with his buttons, he added 
bitterly: ' 

"This is my first appearance in this 
role. I haven't graduated to this with­
out some pretty strenuous endeavors. 
Normally I'm only an electrical engi­
neer, you know." 

Marsland noted that beneath the as­
sumption of easy carelessness, there 
was a strong gleam of honesty; also of 
weary despair. 

"Got any more to tell?" he asked ab­
ruptly. 

"Not about myself; you wouldn't 
care to hear it. It's just the old miser-

.• able story-homesickness; the excite­
ment of success; then taking things as 
they come-going with the current, 
mentally and morally. Still--" he 
added slowly, "I think if I got to hand­
ling the juice again, I'd be a'il right. I 
don't want to make promises, but­
give me a chance, won't you?" 

"H·ow much experience have you 
had on such work?" 

"I ran some of the copper on the 
Mount Ranier lines, which is some run­
ning; and I was assistant engineer in 
in,!ltalling the Red Bluff plant on the 
Snake River. I've met a lot of new 
conditions, although I'll not claim that 
I know it all." Then his wrinkled face 
broke into a curious gleam of amuse­
ment, and with twinkling eyes he con­
tinued: 

"I saw something this past week 
that goes beyond any experience I ever 
had or heard of. Shall I tell it, sir?" 

"Go on!" 
"I was tramping across the Mojada 

range, coming down the Lost Streak 
Canyon. There's a power house up in 
there, four miles from the mouth, 
about three thousand kilowatts; and I 
stopped in and got a meal, which was· 
sure welcome; and I helped through 
the day on shifting some transformers. 
There's only two men there, and it's a 
smooth running plant-very." 

"Tnen I tramped on, - and walked 
through a cross gulch to make a short 
cut out. It was along the run of their 
transmission line, and two miles in I 

came to a point where the line was. 
down!" 

"There's nothing remarkable about 
a line being down, of course; but this 
line had been down for two days at 
least; and--" 

"How did you know that?" inter­
rupted Marsland. 

"It had been cut down by a big cot­
tonwood which laid in it; and that tree 
had been torn out two hundred feet up 
the side hill. There'd been a fierce 
storm two nights before, and that tree 
had been uprooted then and hurled 
onto the wires. It must have been I 
And yet their generators up at the 
power house were pumping out juice 
as if nothing had happened. The am­
meters showed a fair normal output. 
Everything was running steady!" 

Marsland's eyes bore into the man's, 
and with almost a sneer he grun.ted : 

"And I suppose you saw the current 
bridging from one end of that broken 
transmission line to the other, eh?" 

The derelict grinned. "The line 
was dead, of course! Now, where is 
their juice going? They sure didn't 
know of that break and they didn't 
care!" 

"Another transmission line - of 
course," sneered Marsland. 

"Absolutely not, sir! I was at the 
power house all one day, and I know 
what I see when I see it; and I was in 
plain view of that transmission line 
until I reached the break. There is no 
other line-positively!" 

Marsland sat silently gazing at the 
man for several minutes. Then he 
took a ten dollar bill from his pocket. • 

"Let's see I This is Wednesday. 
Take this. Get brushed up and shaved, 
and come here on Monday morning. 
I'll give you a chance on the line.". 

The derelict gasped-it was almost a 
sob. With eyes partly closed he mur­
mured: 

"You'll never regret this, sir;" and 
without another word he turned away 
towards the town. 

Marsland still sat gazing at the mys­
terious ·converter station for some min­
utes. Then he strolled into the office 
building and entered the Manager's 
room. 

"Mr. Ballingford, I'd like to take 
two or three days 'Off. I've had some 

l 
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news which will call me away for that 
time-no longer, I guess." 

"Nothing serious, I hope, Marsland," 
exclaimed the Manager, sympathetic­
ally. 

"No, indeed. Just a matter of per­
sonal business that I ought to attend 
to. I'll be back by Sunday, at latest." 

He took an early morning train to 
Green Butes, an insignificant station 
on the Mojada desert, fifty miles from 
Ventura. There he hired a horse, and 
with a sporting rifle slung over his 
shoulders, he rode out over the twenty 
mile trail to the mountains. In the 
foothills he left his horse at a small 
ranch, saying that he was going to look 
for a little sport in the hills; and work­
ing up the canyon for a mile he struck 
into a side gulch to the north, for 
across that gulch in a long sagging arc 
hung the lonely transmission line of 
the Mojada power house. 

He followed that line for another 
mile across the wildest and roughest 
of country. Then his eyes lit up as he 
suddenly came to the break-the dead 
ends of the wires buried beneath the 
gigantic cottonwood. "That derelict 
told me no lies, so far!" he smiled to 
himself. 

Two hours later, following the line 
of the wires, he reached the power 
house, at the foot ·of peaks rearing fif­
teen hundred feet around it. From one 
of these the weird, snake-like flume led 
in crooked stretches down to the tur­
bines. 

He threw himself on the ground and 
looked at it all. In a few minutes he 
drew his field-glass from his pocket; 
and as he gazed through it a grin of 
satisfaction shaped the curves of his 
lips. Among the poles and wires about 
the house he saw, at one end, a struc­
ture similar to that on the roof of the 
converter station at Ventura. He was 
too distant to get any details-to see if 
a similar disc was there-but as he 
slipped the glass back into his pocket, 
and rose to his feet, he muttered: "The 
plot thickens I It looks as if there was 
daylight there!" 

As he reached the power house a 
loud cheery voice greeted him : 

"Man dear! It's Jim Marsland him­
sel'. Gude old Jim Marsland, wi' a 
khaki suit an' a real gun. Jim, old 
man, how's a' wi' ye?" 

"This is a surprise, MacPhee l I 
didn't know you were up here." 

"Only been here six months, or to 
be preceese, five months an' a bit; but 
it seems like six years. It's the 
gran'est place for monotony ever in~ 
vented. Come right in to dinner, man!" 

And the cordial invitation was ex­
tended to supper and bed. Through 
the afternoon Marsland stayed around 
the power house, his keen, experienced 
eyes seeing all that was visible .. and some 
things which were not visible. 

"You've got a good plant here, 1\'Iac !" 
he exclaimed admiringly. "iI never 
saw equipment running sm.oother." 

"I'll na say it's not, Jim. It's reeson­
ably gude; forbye the water has its 
defeeciencies, like us a'." 

"D-oes your transmission line ever 
give you trouble? It runs over a rot.1gh 
country, I guess." 

"We'el, it might be better, an' it 
might be waur'. The deevidend-hunt­
in' directors dinna think it necessary 
to pit on a regular inspector an' we 
.have to take our chance wi' the tem­
pests, an' wi' flytin deils o' hunters cut­
tin' the line wi' bullets. It's irritatin', 
Jim; just irritatin' !" 

Marsland wheeled round to conceal 
his irrepressible grin. Pointing to the 
structure on the roof, he asked: 

""What's the idea of that rig, Mac? 
Fire protection?" 

"Ye're na so far astray, Jim I It's 
just a leetle expeerimental contraption 
of some book engineer; a lightning ar­
rester." 

"So! Any chance to look over it?" 
"Ye canna!" grinned MacPhee. "It's 

locked up seecurely, an' na mon sees it 
but the inventor himsel'; an' it's sma' 
gude it does him, I obsairve. He 
comes oot here, whiles, an' dodders 
round wi' a monkey-wrench an' a blue­
print. It's a sheer kytin' nonsense, I 
mind!" 

"Well, I'll take a little tramp up the 
~anyon," laughed Marsland. "It's ~el­
dom I get an outing among such hills 
as' these." 

"Ye'll maybe find a mountain lion or 
a coyotte; forbye a sma' deer," grinned 
MacPhee. Marsland tramped off up 
the walled-in boulder-strewn canyon, 
until a sharp bend took him out -of 
sight of the power ho~s~. Then he 
scrambled up the prec1p1tous moun-



December, 1913. MODERN ELECTRICS 973 

tain side, grasping at jutting points of 
rocks or knarled tough clumps of scrub 
oak until he reached the flume, a thou­
aand feet ab-ave. Skirting alongside of 
that until he again caught sight of the 

only visible as the sun went out of com-
petition. . . 

He slipped his glasses mto his pocket 
with a deep sigh of relief: "I guess I've 
got it,. all right!" 

• power house below, he cautiously crept 
among the sparse brush until he was 
at the upper end of the acutely de­
.scending flume. 

_ There, in its shadow, he laid on the 
ground, and through his field-glass ~x­
amined the house. From that elevation 
he could see over the edge -of the curi­
ous frame structure, and an emphatic 
gi:unt of satisfaction came from him as 
he saw, just below that edge, a metal 
disc slowly revolving. 

Half an hour later he was back at the 
power-house listening to MacPhee's dis­
sertation on the chances of game in cross 
canyons farther up the range, followed 
by an evening full of reminiscences of 
their old experiences together; but with 
no allusions to the power-house and its 
peculiarities. 

iAs he was exchanging hearty fare­
well greetings with the old Scotchman 
in the morning, he grinned: 

"The trip's given me_ so much I" he 
chuckled. "We know now, no doubt, 
where the Ventura power comes from. 
The two arrangements are identical. 
But--" and ;t fierce grunt of wonder 
broke from him-"what are they for? 
·\¥here is the transmission?" 

The building laid almost due east of 
him. Beyond it down the canyon, 
which widened rapidly, was an open 
view clear to the outlying desert. Be­
hind him and on either hand were the 
hoary summits of the peaks rising five 
or six hundred feet above where he sat; 
and behind them again the sun had 
sunk, putting the rough rocky m~un­
tain sides and the deep canyon mto 
heavy gloom. Only the_bright P?lished 
surface of that metal- disc, and its rev­
olutions causing some flickers on its 
surface, enabled the Engineer to cor­
Fectly recognize it. 

But did the movement cause those 
flickers? He fixed his gaze upon it, 
straining every nerve ?£ sight_ a_nd under­
standing to check his susp1c10ns. For 
nearly half an hour he sat almos~ ~o­
tionless and the shadow on the bmldmg 
darkened. Then with a thrill of sur­
prise he saw that a change had come over 
the disc-a color of dull cherry. It was 
hot-almost red hot; and from its sur­
face glittered myriads of tiny sparks. 
His first thought was of fire, but there 
was no smoke-not a particle, and t~e 
sparks did not ascend as they would m 
an air current. They sprang from the 
surface and as instantly disappeared', 
Nor was there any of the fitful irregu­
larity of combustion. TJ-ie heat glow was 
absolutely steady, and he realized that 
it was continuous through the day, but 

"Mac, you always were a good engi­
neer, and pretty well loaded up with 
originalities; but you've developed one 
quality" you hadn't before. You've be­
come a colossal liar!" 

"Ye're vara jocose, Jim. More jo­
cose than specific, I obsairve." 

"I can be specific, Mac! You said 
that your transmission line was working 
perfectly; and I know that not one watt 
has g')ne over that line for three months, 
at least. The line even now, is on the 
ground, cut down by a big cottonwood 
a couple of miles up that cross canyon!" 

"Bosh!" grinned MacPhee. "Did any 
mon ever hear the like?" 

"And that rig you claim is a light­
ning ar:rester, is a lightni~

1
g producer I 

Blue static sparks, at that! 
"Rin awa' hame an' play at somethin' 

else an' be damned to ye, Jim "Mars­
land!" laughed Mac. "Ye've got a ?.ee 
in your bonnet, man ! When ye thi~k 
ye ken what it means come up l1 ere agam 
an' I'll tell ye if ye're right. Ye'll al­
ways find ;:i bottle of as gude wuskey as 
ye foun' last nicht; and ye'll na dispute 
my knowledge an' judgment on that, 
whatere ye may think of it on the trans­
mission." 

* * * 
The Engineer reached Ventura on 

Saturday morning; went directly to the 
Manager's office, and there, to his great 
surprise found Sinclair, the engineer of 
the Ventura Street Railway. 

"I'm glad you got back just now, 
Marsland!" e..'Cclaimed the Manager. 
"You're acquainted with 11r. Sinclair?" 

The two engineers shook hands cor­
dially, and the Manager continued: 

"Mr. ·sinclair has just come in. He 

, 
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states· that he has a new method of 
transmission to lay before us. That's 
why I'.m especially glad y.ou got back in 
time to hear him." 

. Marsland smilingly glanced at "Sin­
clair who grinned back. 

"So am I!" grinned Marsland, "for 
I know what it is, although I'd like to 
hear something about the details." 

Sinclair gasped in surprise and the 
Manager exclaimed : 

"You know what it is, Marsland I Is 
that what you've been away for?" 

"Sure! I've found where the Ven­
tura power comes from-the Lost Streak 
Canyon, over in the Mojada range-sev­
enty miles from here I" 

"Seventy miles 1" gasped the Manager. 
'With the transmission hidden?'• 

"It's in plain sight!" grinned Mars­
land, "only you can't see it. It's wire­
less!" 

"Wireless ! Three thousand· horse­
power by wireless? And for seventy 
miles!" 

"That's correct, Mr. Ballingford. It's 
wireless, all right, and it's perfectly sat­
isfactory" 

The Manager dropped back in his 
chair and gasped : 

"It's come at last, eh?" 
"At last!" muttered Marsland. "Ami I 

suppose, Mr. Sinclair, that those discs 
are your aerials?" 

The eno'ineer nodded: "\'f\.T e've been 
0 

keeping under cover as well as . we 
could until we had perfected the details; 
but they're all right now. I want to ask 
you to make an appointment to come 
over and examine it all. We're ready 
now to grant leases to all power-pro­
ducers-to relegate transmission towers 
and cables to the junk-heap. Don't you 
see!" 

Wireless Telegraphy More Powerful at Night 
It was supposed by Marconi that the 

sunlight ionizes the air and thus pro­
duced losses of energy around the an­
tennre and a diminution of strength in 
the signals received. This, according to 
the inventor of wireless, was enough to 
explain the relatively greater strength of 
night messages. Due, however, to the 
discoveries at the Arlington station, it 
is now lmown that the r or 2 per cent. 
differences between day and night mes­
sages, cannot thus be explained. 

The facts found by the director and 
chief of the Arlington station make the 
older explanations unlikely, because it 
is known that in certain regions and with • 
certain wireless waves, the ground ab­
sorption is more than 20 times as great 
as would be the case if the signals were 
sent over salt water. 

signals at the receiving station were faint 
at the usual wave length of 4,100 metres 
when changed to 3,950 metres there 
would be always a great increase of 
strength and vice versa. De Forest ex­
plains this by the interference of a set 
of wavies which travel along the earth's 
surface with another set which has been 
reflected from the conducting layers of 
the upper atmosphere. 

Calculations prove that the altitude of 
the reflecting surface would be from 40 
to 6o miles. This is where conduction, 
no doubt, begins. All of· this goes to 
prove that the greater strength of night 
signals is due not to lessened absorption, 
but to additional energy which reaches 
the station by reflection. This difference 
is much Jess at long wave lengths than 
at short ones.-Dr. L. IC Hirsnbe-rg. 

The sun's rays can hardly be thought • 
to affect the losses in the earth to any THE RADIO RELAY CLUB ·OF 
extent, yet on some nights these waves THE EASTERN COAST 
travel across the same region, reaching All amateurs living within a radius of 
the receiving station with as great 200 miles and having a power of less 
strength as would have been the case if than a four-inch coil or ¾ kw. are re­
there had been no absorption at all. quested to join. The project of the cl~b 

Observations on undamped oscillations is to establish communication by rad10 
from ~e arc have shown that at night by relaying to all stations within this 
there 1~ a selective strengthening and radius. It is desired that all amateurs 
weakemng of the signals with changing within the radius of Oyster Bay, N • Y. 
wave~. During several tests at Arling- address H. C. Mulford, Oyster Bay, 
ton, 1t was found that when the night N. Y. 
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ANNIVERSARY OF INCAN­
DESCENT LAMPS 

The thirty-fourth anniversary of the 
birth of the Edison incandescent lamp 
occurred on Tuesday, October 21, for it 
is recorded that on October 21, 1879, 
Edison, after many patient trials, car­
bonized a piece of cotton sewing thread 
bent into a loop of horseshoe form and 
had it sealed in a glass globe from 
which the air was afterwards exhausted. 
This lamp when put on the circuit 
lighted up brightly to incandescence and 
maintained its integrity for over forty 
hours. This was considered to be the 
first practical incandescent lamp. Shortly 
afterwards Edison's famous "paper 
horseshoe" l~mp appeared, which was 
considered by many to have been the 
first thoroughly commercial lamp, and 
of which some 700 or 800 were installed 
in the Edison laboratory and work­
shops, dwelling houses and through the 
streets of Menlo Park, N. J. The fila­
ment of this lamp was cut out of a 
piece of bristol board, which in carbon­
izing shrunk about one-third in size. 
Before arriving at this form, which 
in later years was superseded by the 
squirted filament type of lamp still used 
to-day, Edison had in common with va­
rious other inventors experimented 
with incandescent platinum as an illum­
inating agent. Lamp filaments were also 
made of thread rolled in tar, from 
graphite and of many kinds of vegetable 
fibre. From the first Edison aimed to 
make each of his lamps an independent 
unit, consisting of a high resistance fi~a­
ment sealed in a glass receptacle with 
platinum leading-in wires. 

Little is known of the characteristics 
of the first incandescent lamp. Edison's 
carbon filament lamp had a resistance of 
140 ohms hot and more than twice that 
when cold. With such a high-resistance 
filament he was enabled to connect his 
lamps across the electrical conductors 
like rungs in a ladder, and did not re­
quire large conductors as each unit only 
took a small amount of current. These 
conditions were essential to the com­
mercial success of the .incandescent 
lighting system.-Electrical World. 

The Interborough Rapid Transit Co. 
of New York City has contracted for 
the installation of three turbo-altcrna-

· tor sets of 30,000 kw. each for their 
74th street power hou~e. These three 
units will be installed m the space n·ow 
occupied by four engine-driven_ u~its 
of 7,000 kw. each. By this substitution 
an output of 90,000 kw. will be secured 
in place of the present 28,000 kw., a 
gain of 62,000 kw. with no increase of 
floor space. This very strikingly illus­
trates the superiority of the steam tur­
bine over the steam engine. 

Each of the new units consists of 
two turb'O-alternator sets. The first, 
running at r,500 r.p.m., takes steam at 
boiler pressure and exhausts into a re­
ceiver at atmospheric pressure. From 
this receiver the second turbine takes 
its ·steam and exhausts into a con­
denser. The second set runs at 750 
r.p.m., just half that of its mate. 

Each of the engine-driven units 
which will be taken out consists of two 
compound engines each having a hori­
zontal high-pressure cylinder and a 
vertical low-pressure cylinder driving 
the same crank-pin. These two en­
gines have a crank shaft, common to 
both, on which the revolving field of 
the alternator is mounted. The speed 
is 75 r.p.m. or one-tenth that of the 
slower speed, and one-twentieth of 
that of the higher speed turbine-sets 
which will replace them. 

The current from the new units as 
well as that from the present sets is 
3-phase, 25-cycle, at n,ooo volts. 

The engine sets are not being taken 
out on account of being worn out in 
any sense. Indeed they are in excel­
lent condition. The change is dictated 
by the necessity for more power and 
the prohibitive price of real estate in 
New York City. 

ELUCIDATED 
"Henry, it says .here that Mr. Jack­

son pelted the pill_ for three sacks. What 
does it mean ?" 

"Good heavens, Mary, can't you un­
derstand plain English? It means that 
he slugged the sphere safe and landed 
on the third pillow."-Chicaigo Record­
Herctld. 

EVEN THERE 
Just as soon as a man succeeds in get­

ting on Easy street somebody comes 
along and begins to tear up the pavement 
there.-Chicago Record-Herald. 
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U FLYIN(y SP=Af2K..L U 
.._ _ _,. . . ~----

PROOF OF INTELLIGENCE 
CHOLLY-"Is this horse intelligent, 

me good fellah ?" 
GR00111-"Very ! Look out he don't 

kick you, sir !"-Puck. 

HAD THE GOODS 
"I am seeking the light," announced 

the Pilgrim. 
''Well," replied the drug store clerk, 

"we carry anti-fat and peroxide."....;... 
Ci11-cin11ati Enquirer. 

CONCURRING 
_He-"As I was saying, Miss May­

m1e, when I start out to do a thing I 
stay on. the job. I'm no quitter." 

She (with a weary ya~n)-"Don't I 
know it!"-Baltimore American. 

TOO RAPID 
"Isn't it queer the 'movies' never show 

us any of these Central American revo­
lutions?" 

"Not a bit. As a matter of truth, they 
haven't perfected a film machine yet that 
can revolve as fast as the revolutions." 
-St.. Lo,i,is Rep1tblic. 

EASY METHOD 
"I'm tired of life." 
"That being the case, go out to C:tli­

fornia and shout 'Banzai!' "-Birmm_r7-
ham Age-Herald,. 

PERSONAL 
Poser for a butcher who gives short 

weight: If sixteen ounces go to a 
pound, where do you expect to go to? 
-Scrcred Heart Revieiv. 

SOME CLASS 
"The saleslady's young man was a 

'real guy.' He 'riever blows ~is so~p li~e 
common people-he fans 1t with h1s 
hat. " 

OLD SAW REFILED 
Orie good way for ·a man to get ahead 

and ·stay ahead is to use a head.-DaJlas 
News. 

J 
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The Wlrelen Station and Leborat.ry Contut 1- continued trem month to menth. The beat photo-
1raph, each month io awarded a Flr1t Prize of Three (I) Dollan; 1econd be•" Two (I) Dollara; t.lLlrd 
bell, One (1) Dollar. If you lue • rood pboto1rapb of your 1tation or laboratory, aend It In, If you 
lta-ren't one, take one, or have It taken. 

PLEASE NOTE THAT THE DESCRIPTION OF THE STATION MUST NOT J!E LONGElt 
THAN 2150 WORDS, AND THAT IT IS ESSENTIAL THAT ONLY ONE SIDE OF THE SHEET 
IS WRITTEN UPON. SHEE.T MUST BE TYPEWRITTEN OR WRITTEN BY PEN. IF TYPE­
WRITTEN, USE DOUBLE SPACING. DO NOT USE PENCIL. NO DESCRIPTION WILL BE 
ENTERED IN THE CONTEST UNLESS THESE RULES ARE CLOSE.LY ADHERED TO. 

It ls Also advisable to aend two printa of the photo1raph (one toned dark and one ll1bt) 10 we ·c:aa 
have the choice of the one best auited for reproduction. 

Thia compct.ition ii open freely to all who may desire to compete, without cbar1e or con1ideratfon •f 
any kind. Proapcctive contestants need not be subscriber, for (the publication) in order to be entitled 
to compete for the prize• offered. 

FIRST PRIZE 
The \Nireless Club, of Highland Park 

College, Des Moines, Iowa, whose mem­
bers are engineering students, is said to 
be the only wireless club in the United 
States maintaining a building used ·ex­
clusively as a wireless station. Its equip­
ment includes a 2-kilowatt transformer 
and an aerial of phosphor-bronze wire, 
size 14, B. & S. gauge. The aerial ex­
tends from the po.Je ~een in the right of 

EXTl!RJ.OR VIEW OF HIGHLAND PARK CO~LEGI-: 
WIRELESS CLUB STATION -

the picture, to an extreme height of 100 
feet. The station uses a long . wave 
length and has ·a ~r~nsmitting .fadiu~. o.~ 

300 rnile.s. It receives from stations as 
distant a·s New York, Washington ancl 
Key \i\Test. Its station call is "H. P." 

INTERIOR VlEW OF WIRELESS STATION 

An operator is at the key from 4 to IO 
p. m. daily.-Clyde L. Burrows, De.s 
Moines, Ia. 

SECOND PRIZE , ' 
Herewiih':- will be found photographs 

which were-tiken while I was· ex.peri­
mentinf"' with my portable outfit• in the 
mountains of southern California. I 
hope ·that they ·will be of interest to 
read·ers of.MODERN ELECT"B.ICS .. :. 
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For an aerial I used two strands of 
aluminum wire stretched between tall 
pines. Fig. 3 shows one of my friends 

FIG. 1,-USlNG RECEIVING SET OUTDOORS 

fastening a spreader near the top of one 
of these giant trees. 

The set shown in Fig. 2 is very com­
pact and unusually efficient for portable 

-

I .. . . . . 
- ~- \ 

FIG. 2.-RECEIVING SET 

apparatus. The receiving instruments 
are as follows: Murdock double slide 
tuning coil and variable • condenser 

' ' 

FIG. J.-FASTENJNG AERIAL SPREADER 'ro TlEE 

Clapp-Eastham detector., fixed conden­
ser, and 3,200-ohm Brandes navy stand­
ard 'phones. 

. A high frequency buzzer is concealed 
in th~ hollow base of the receiving set 
and 1s used for transmitting messages 
over a distance of several miles. The 
necessary switches, binding posts, etc., 
are mounted on the receiver base. 

Fig. r shows the set in operation. 
Many stations were heard, including 
NPL, NPK, PJ, PI, ship stations and 
amateurs .. I can communicate with an­
other amateur who is experimenting 
with a portable set several miles distant. 

The ranch where the experiments 
were conducted is about 6,000 feet above 
sea level.-T,Vm. Emmert Lowe, S01itll 
Pasadena, Cal. 

THIRD PRIZE 
I wish to enter the accompanying 

photograph of my radio station in your 
contest. 

The antenna, which is of the T type, 
is 75 feet long and 125 feet high, and 
is composed of 4 wires, which are 7 
strand, tinned copper, on 8-foot spread­
ers. 

For transmitting I use E. I. Co.'f in­
struments, consisting of a 2-inch spark 
coil, adjustable condenser, helix, spark 

~~=r,-:------;-... } ~ ~~,,. !•.1 
'•~ -- -· Id 

' -· 

WIRELESS STATION 01' B. F. RILL 

gap and key. The coil is operated by 
storage battery. 

The entire receiving set, except tJ,e 
Holtzer-Cabot 3,000-ohm 'phones, are 
Clapp-Eastham Co.'s instruments which 
are as follows: Receiving transformer, 
variable condenser, fixed condenser, fer- • 
ron detector, and the four duplex load­
ing coils: A. B. C, and D. Any or all 
of these loading coils may b_e cut ?ut by 
simply closing their respe~bve sw1tch_es. 
I can cover wide range w1tb these cotls, 
.from roo up to 10,000 metres, _and find 
them the best stepladder there 1s. 
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OUR NEW BIG 325 PP. CATALDI 
ELECTRICAL w11t"i1.Ess. 

is Creating a Sensation 
. READ WHAT SOME OF OUR PATJIONS SAY ABOUT IT 

What Catalog Contains : 
125 Pp. Wireless lnstrumonts for 

commerclal use. 
(\,Vireless section four times as 
large as many \\fireless catalogs. 
Contains over thirty diagrams 
and complete instructions for 
erectini: aerial and operating all 
combinations of wireless instru• 
ments.) 

A patron in India writes: 
-"I\1any thanks for your 
beautiful and educational 
catalog. It does you much 
er.edit and indee.d is fit for 
the table of a king. It is 
an exquisite production" 

------a 

What Catalog Contai■1: 
12 pp. Miniature Lamps. 
4 pp. Electric Lighting Plants. 
1 O pp. Ammeters & Voltmetars. 
6 pp. Launch lighting Outfits. 
5 pp. Shot Guns, Rifles, etc. 

A~YTHING ELECTRICAL 
OR WIRELESS AT .. LOWEST PRICES 

10 pp. Wireless Raw Material. 
5 "· Transformers. 
5 pp. Storage Batteries. 

15 pp. Telegraph lnstrumentL 
35 pp. Commercial and Toy Motars. 
5 pp. fllassa1e VlbratDfS. 
7 pp. Flash ll&Hs. 

Another patron writes :-"I 
am greatly pleased with your 
new edition; it is truly a work 
of art in the catalog line." 

Here is what another patron 
says :-"It appears to me that 
you have incorporated in your 
catalog the cream of all other 
catalogs combined." 

8 pp. Paclet l.alVII 
1Z ,P, Victrolas. 
1Z , p. ladlopUcaos. 
18 pp. lllnlatere ldiWIJL 
22 pp. £1ectrlcal and lecb.ulcal 

Booh. 

Another patron says :-"It is certainly well I A gentleman in the West says :-"Just re-
gotten up, and any one interested in 'Anything ceived your superb catalog. It is better than 
Electrical' should have it." • a $10.00 text book." 

\Ne print only a few of the many letters we have received during 
the past six weeks. vVe have equally enthusiastic letters concern­
ing our low prices and the high quality of our goods. 

This catalog will be mailed you upon receipt of sc. stamps or coin 
-....htch you n1ny deduct on your tlrst order of $1.00. Not sent other-n-iae. 

Great cost of catalog and low prices prohibit distribution except to those really interested. 

THE LATEST WIRELESS INVENTION-Just Out! 
-- - ·- - -- -- -, --·· 

,.· ,_ .... ,_ 
~ ,~__:.:.__............,._ 

R~markable results /1ave been se_cured with. this new instrument for which we have just secured the 
exclusive agency. ~ontmu~us experiments c~rned on for ~vc,r a year toward the W!Prove!l'ent of spark 
gaps have resulted m the discovery of an entirely novel principle. Repeated tests with this new device 
have proven it capable of increasing the efficiency of an ordinary transmitter from 60 to 90 per cent. It 
consists of an air-tight chamber, containing four adjustable sparking spaces. Air is forced into th.is 
chamber by means of a pump which is furnished. The needle of a hot wire meter placed in the trans­
mitting circuit climbs right up as soon as the air is applied, in a large number of cases to nearly twice 
the value obtainable with an ordinary spark gap. The construction is simple, neat and strong, and should 
last indefinitely. The instrument is so designed as to be suitable for use upon wireless sets of any type 
or size from the smallest up to one kw. We absolutely guarantee this instrument to increase the effi­
!=iency of your transmitting, set at least ·60 per cent., and will promptly refund the price without question 
m case it is found in any way unsatisfactory. Prlee Coniplete, 11112,00, 

Dealers Attention-We hove secured tl,c c.1:c/11sive distrib11ti11g agency for tMs 
,ieu, device 011d arc prepared to qriote liberal terms to live dealers. Write us at once 
and be the first fo 31our city. 

OUR GUARANTEE 
Ia an assurance of perfect satlafo.ctlon. It niust be. 
Onr enormous bn11ine1111 hwi been built up by ■ellln~ 
only the best, and o.t prlce■ that wlll 110.ve you nioneT 

SEND 6 CENTS TO-DAY FOR THIS BIG CATALOG. YOU NEED IT. 

THE J. J. DUCK COMPANY st3c11i~st.TOLEDO, OHIO 
Whea writinr, please mention "Modern Electric■." 
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Technically Trained Men Needed 
In Business Departments 

Men like yourself who, owing . to your 
mechanical and technical training, are 
badly needed to aeU either by Adver­
tuuaa- or personal Sale•m.o.n•hlp, 
Why-because you can give a more thor• 
ough explanation of tlle mechan.ical de• 
tails of electrical mechanical devices.­
machines. motors, etc. 

Now, since you have this great advan• 
t3ge, of knowing the mechanical details­
learn how to "commercialize your knowl• 
edge; Study Advertising or Salesmanship. 

Within a few months after you en roll 
with this University, you will be ready, 
thoroughly capable ef takin1t_ any of tbe 
numerous fositions in the Business D-e• 
partment o the large number of concerns 
seeking "Technically Men Commercially 
Trained" to either take charge of the Ad· 
vertisif\g Departments, Assist or become 
Sales Corresl?ondent, Copy \Vriter, Sales• 
man. Traveling Business Promoter, etc. 
The fi~ld is new, large and succeedingly 
pro6tablc. 

SEND FOR BOOKLET TODAY 
eiplaininit either our course in 
Advcrtisinitor Salesmanship 

Nnrtq !\m.eriran 1llniu.erstty 
332 People, Ga. Building, Chicago 

{ 
Chica.110 College of Advertising. 

Co1datUai Chicago Colle_ge of Salesmanship. 
National Traffic College. 

I have taught by correspond­
/II D~ ence 25 years and have never 

/ {_Marf'Ul beard of adissatisfiedstudent 

1 I 
· Quinn I bave taken a leap far in ad-

. Vllnce of my fflll!lY Imitators by in• 
vendtinsr my wonder-fol and seientific Colort.one 
~n_,PPPIYmg It to tho Quinn Method-the orig! 
,,. ... and 011f11 clftctiws writun IXletbod. Br I 

I The Qufnn Method_ of Teaching Music 
a
1
nd DlY ~lort.one, a bl!llinoer io tao~t to play a 

p:_ece at 11111ht In ewrv UI/ lo 3 lessona with the 
L11zt or modern •.r1tem of fing-erinsr I 

!tmattera not bow littlo yoo lmow· ofma•i•-

1 waetber yoa ever touched a piano, I teac.b you to 
c>mJ><>Se, pb""'y a_nd per!orm pretty pieces In 12 
l~~L"':/,';,"i. u•vo 11ou c written uuaranu, I 

I A. Fol! Conservatory Course at Home 
w,tb diplomas and dtsrrces which qoaJify 11"" to 
tucbmu•lc. lea••10090.JN'rce.nt.9ftheC(,,.,. nM'f"OV :i1. ffl°j'% ortinp,rily ~nded and lnnte d~tlJte re- I 
A.rr,.n.erDe~tCont~a~nn<:n:r'tl:a !J~D!d 

I oubJF<:m. /lfl~t.or•~U..~,..t:,"_,,,...,,.'t!,.1, 
~!~U:!od .~~{:m,~rf.rd~~ for fll¼1 
MARCUS LUCIJIS OUINN CONSEAVATOAY o.-IIUIIC I 
Oopt.l([.!2Maffo,. Bid.. CHICAOO ------

CIVIL SERVICE 
po1tltou ue YerJ dellrable. Q.od uluJ, 11lort hOClJ't, ..,.7 work. 
pl1U11nt ta.rroo..adlDl"I, Ute po1ltloDI, n .. d, work, thlrl7 daJ• 't'a• 
cu loo IDd tbl.r11 d&Jt tick 1111H 11nnuaU7 •ltb pa7. 40.202 ap• 
pofalmoolo made iffl yur, lfo p01ftlcal »all ••oded Common 
■cbool edacatloo ,ataeltot. M:11:1.tt M 18 run or oHr, Pall lDtor• 
m•tloo about how to auuu tb,,. poalUoua &od QOHUon, u,d bJ' 
lh• Cltll S,nte. CommJuloe frN. 

CDLUMIIH CDIRESPDND£NC£ COLLECE. IASHINITON, D. C, 

When writing, please mention "Modern Electric•." 

I also have a "Blitzen" wave meter 
the condenser of which I use in the pri~ 
mary circuit when not using the meter. 
By using a variable condenser in both 
primary and secondary circuits, I get 
very sharp tuning which is necessary 
nowadays. 

I use silicon and other crystals in the 
same detector stand when desired. 

I have had excellent results with my 
set, and am looking forward to a good 
season.-H. F. Hill, Cambridge, Mass. 

HONORABLE MENTION 
The flashlight photo herewith shows 

my wireless station. I have three receiv­
ing sets. The first one consists of large 
loose coupler, fixed condenser, three de­
tectors ( two galena, one silicon), and 
2,000-ohm 'phones. The second consists 
of double slide tuner, variable and fixed 
condenser, two detectors. The third 
shown on top of the helix, tuner, fixed 
condenser, and detector. 

My transmitting set consists of helix, 
I-inch coil, spark gap, condenser, and 
large home-made key. In the center can 
be seen a large aerial switch. 

l\·Iy aerial is 43 feet high, 75 feet long. 
It consists of six aluminum wires spaced 
2,½ feet apart. I have made nearly all 
instruments, with the help of MODERN 
ELECTRICS. I have heard stations 

t}. ! ~ 
: ' . , • . ! 
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WIRELESS STATION OF \Vllf, BILTON.EN 

nearly a thousand miles overland with 
this outfit. This is the result of two 
years experimenting in wireless.-Wil­
li'ani Biltonen, Houghton, Mich. 

HONORABLE MENTION 
Here is a picture of my wirele_ss sta­

tion. 
My sending set consists of ¼,-inch 

spark coil, glass plate condens_er, home­
made helix, a rotary and a straight spark 
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gap, and key. The rotary gap is under 
the table. 

~y receiving set consists of 13-inch, 
3-.shde bare-wire wound tuner, single 
slide tuner used as a loading coil, fixed 
~nd variable .condensers, silicon and per-
1kon detectors, and E. I. Co. Profession­
al 2,000-ohm 'phones . 
. The sounder is connected to a private 

lme. All my switches are mounted on 

WIRELESS STATION OF Wlll. T. DUNCAN 

a board on the right hand side of the 
set and cannot be seen in the photo. 

I have done good work with this set 
and have heard from Boston, all along 
the coast to NAR, Florida. I hold sec­
ond grade amateur license No. 93. 

My aerial is composed of. 7 strands of 
antenium ,...-ire on 12½-foot spreaders.­
W-ni. T._ Duncan, Brooklyn, N. Y. 

HONORABLE MENTION 
My outside apparatus consists of an 

aluminum four-wire aerial roo feet long, 
suspended between a pole on the house 

WIRELESS STATION OF J. B. WILBOR 

and a high tree, each end being 45 feet 
high. As you will notice in the photo­
graph, there are two lead-ins leading to 
a DPDT lightning switch and from 
thence to receiving instruments and via 
anchor gap to sending apparatus. . 

HEALTH 
POWER 

AND VIGOR 
WITHIN YOUR 
GRASP 

80,% of every population are 
only "half alive." How about 
yourself? Are you suffering 
from any form of disease? If so, 
stop and investigate 

Oxydonor 
This wonderful instrument 

has been tested in thousands- of 
cases of disease of every name 
for the past twenty-three years 
and today stands on its merits. 
We court the severest investiga­
tion. Many of the best families 
throughout the World are using 
OXYDONOR exclusive of all 
drugs and medicine. 

192 PAGE BOOK 
mailed free at your request. 
Just fill out the. coupon and 
mail or a post-card will do. 

Ask about our proposi­ D~. 8. 
SANCDE 
ci C-0. 

01,L 2:1 

tion to S,ales Agents. 
A No. 1 territory is 

open to high class ~89 FIith Ave., 
New York men. 

Write Today 
DR. H. SANCHE 

& co., 
Dept. 23 

489 Fifth Ave., 
New York, N. Y. 
3U St. Catherlae 

St., w., 
Montreal. P. Q., 

Canada. 

3~ St, Calb••lne 
0~ St., Wul, llontreat, § l'.Q, 1 Caa. 

~o Please send me 
absolutely free and 

prepaid. your 192 p~e 
book givi:rigfull_particu· 

Jars of OXYDONOR. 
I assume no obligation of 

any kind. 

Address ................... _ ............... . 

When writiq, plea• mention .. Modern Electrica." 

I 
l 
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tlllSE tt\OCl \ 
llll OUl Of O\\\\l\\ 

Have you a 1ian like 
thi.o on your door? The chanceo are that the hell i• 
O.K.., b11t you are airnply bavin1 AGAIN I 

BATTERY TROUBLE- • 

A Viking 
Bell Ringer 
wtalled in place of 
your hatteriea will do 
awa:, witla your bell 
troublea for lll TINl 
IT um FOUYER.-Na 
mavlnt parts \aside to wear 
Git. Aak your dealer 
about it. 

&El l ~\KINS TOY TRlNSFORMER 
for your bor-,ueful and inslnJctiTe, Full Informa­
tion on reque.st. ADDRESS DEPT. C. 

Viking Electric Company, Inc. 
150 

Chambers 
Street 

HOUJI! OP !Ll!CTl{ICAL NOVEL TIES 

Famou5 "FRANCO" 
Flashlights, Batteries 

a'1d Miniature Lamps 

The above llluatrates our Plstol Pla1b­
L11ht-A Favorite 

Co•plete ,nth Tuu1teJ1 $1 50 
I.am• and Battery . . • 

.A.T YOUR DB.A.I.Ba& 

Interstate Electric Novelty Co. 
N- Y•rllf OACo•fl• 

•• ,_,. ,,_ 60tl •· 6e'A .t••· .... ~..c. .. I..U l(- __ ,....,.. 81, 

Whm WTitinr, please mention "Modern Electric,." 

The former comprises one pair M esco 
1·,000-ohm receivers, two fixed conden­
sers, one variable condenser, carborun­
dum and silicon detectors, and E. I. Co.'s 
loose coupler. 

The sending set is operated by cur­
rent from a Thordarson transformer 
and is composed of one-inch and three­
quarter-inch coils, glass plate conden­
ser, Mesco telegraph key and porcelain 
spark gap, aerial switch, consisting of 
a DPST and SPST switches, and the 
anchor gap. I am constructing a ro­
tary from one of the descriptions in the 
experimental section of Modern, Elec­
trics and I am sure it will increase my 
sending range.-Jo•hm B. Wilbor, Beav­
er Dam, fVis. 

HONORABLE MENTION 
I submit herewith a picture of my 

radio telephone set. The aerial is com­
posed of two aluminum wires 50 feet 
long on 6-foot spreaders. 

The lead-in and ground wire are heav- . 
ily insulated, No. 8 stranded wire. 

The sending set consists of a snap 
switch, volt meter, '¼' inch coil, microme­
ter. spark gap, helix, condenser and 
transmitter. 

The receiving set consists of a load­
ing-coil, two loose couplers, two variable 

l 
.. 

' . 
~. r:_s~ 

-j~'- ,©@® ·~ 
,• 

WIRELESS STATION OF H. A. BEEDENBENDER 

and one fixed condensers, silicon de­
tector with a chalcopyrite contact and 
'phones. The loading coil and one lo_ose 
coupler were not connected at the time 
the picture was taken. 

All the instruments were made by my­
self, except the spark coil, 'phones and 
transmitter.-H. L. BPede1ibender, Fort 
'lee, N. J. 
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HONORABLE MENTION 
h The illustration herewith is from a 

P otograph of my radio station. 
The sending set which is seen on the 

~xtreme right, con;ists of a 1-inch send­
ing-coil, two leyden jars of my own 
type, a flat glass plate condenser made 
of ~hotograph plates and heavy tin-foil, 
a ~inc spark gap, key and an aerial 
switch. 

For receiving I have a loose-coupler, 

• -~,; ' I 

• If': .. ".L., 

,,- ~~~. 

WIRELESS STATION OF J. KREIDER 

with two slides on the primary; single 
shde tuner used as a loading-coil ; a 5 r­
pla te variable condenser; two fixed con­
densers ; one silicon and one perikon de­
tector, and a r,ooo-ohm 'phone. 

The loose-coupler, loading-coil and 
condensers are home-made. 

All wiring used for connection pur­
poses is laid in grooves underneath the 
table, excepting from condenser to spark 
gap and coil. For power I use nine.Red­
Seal dry-batteries. In connecting the 
receiving set I used stranded lamp cord. 

My aerial consists of 6 No. 14 alumi­
num wires, spanned between two poles 
16¼1 feet above the roof of a 30-foot 
house. It is 40 feet long and of the in­
verted L type. With• this set I have 
h~d as good results as could be expected 
with such a small aerial.-Trving Krei-
der, Philad~lpli-ia, Pa. . 

. 
NORTH SHORE WIRELESS AS­

SOCIATION 
Amateurs in the art of wireless teleg­

raphy living in Lake View and Raven­
wo?d wishing to form an association 
Nhich will nm under the name of the 
k.0 rth Shore \¥ireless Association, will 
n:ndly communicate with Curt Weiss-

antel, 1700 Nelson street, Chicago, Ill. 

Get tbat boy you are interested in 
a set of MECCANO 

rx--~o~""'o--:o=--o:::-:00 0 0 0 o o _o_o_o_-rl-.,.. 

0 

0' 

The steel frame work that a boy bolts to• 
0 

Jct.lier today with pieces of 0 

0 

0 

0 MECCANO 
e 
0 

Q not only is a wonderful structure to him, but 0 

it may become a giant skyscraper tomorrow. 0 Sec a set of the brass and nickeled steel 
o pieces of l\feccano at your toy or sporting 0 

goods store. Look throu~b the books of de• 
o sitrns at the wonderful tb1ngs a boy can build •0 • 

with Meccano, yet these designs only hint at 
o the possibilities of Meccano in the hands of a o 

boy with originality. 
0 

0 

0 

0 

Bo •aro .aa•o Mecca.ao Is on bo% 
If your dealer docs not keep Meccano, write J 

to us for catalog showing models any boy 
0 can build and let us tell you more about this 

most instructive and most interesting Meccano. 
0 

THE EMBOSSING COMPANY 0 

27 Cl!urcb St., Albao.y, N. V. 

,o o o o o o o o:o_. 
. MA.KeftS OP' 

~.s t ha. t'lec,..C 
0 ~ 0 • Q. O· o_ 0 fr. 0 O 

SONG POEMS WANTED 
810 MONEY IN SUCCESSFUL SON8S. 
Entln,ly NEW and UNEQUALLEO PLAN. 
Send US your Poem• or Melodles. YOU 

MAY BE ABLE TO WRITE A HIT. PAST EXPERIENCl UN• 
NECESSARY. Publlcatlon GUARANTEED, If acceptable, ~J tho 
WORLD'S LARGEST. RELIABLE SONG PUBLISHERS. Hui• 
dr1dI el Sont writers DELIGHTED with our work. We pe.y 60 por 
oent. Wuhlnoton ONLY city t,, Iecuro Copyright, and publl1h for 
BEST n1uln. HAYWORTH'$ MUSICAL MAGAZINE 1nd BEAU• 
TIFULLY ILLUSTRATED BOOK. exPlalnlng our SQUARE DEAL 
PLAN, FREE. Send UI your work for FREE adYlce. HAY· 
WORTH IIUSJC PUIILISHINQ CO., 7550, WASHINGTON, D. C. 

WHILE THEY LAST 
BA)' 1ix numbers of Vol. 3 or 4 for 30c. post­
paid, ezceptins No. 2. Vol. 4, ae we are en­
tirely out of thia number. 
Send 30c. today in caah, otampo or M. 0., and 
get 1ilt big oumbcro for the price of two. 

MODERN ELECTRICS, SUB. DEPT . 
23 I Fultoo Street, New Yori., N. Y. 

•
TYPEWRITERS M!~~s 
1100 1J1dorwoou. 6mllu, 011 .. ro, R-lui'OD 
eh. from tlO up. Eteo macbb:le ID ~rf•d 
condl\loD, cuuaa.tead two Jeu1. wl\h 9rl1'\le1• 
lo u:eh.aDc• •• a111 tho.. aoo tn•·wrl.te11 a\ 

ti. oaoll wllUo U.oJ lul. Writ. tor Olll •al n\o price• .,.4 I'•" 
TTlol Otter. 

All MAKES TYPEWRITER EXCHANGE CO. 
lll\Sl N. Cl1I\ St .. 11 .. IM II\.. CBICUI, IU. 

Wilm writlnr, plcue mention "Modem Electrics." 

I' 
I' 
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.Queries and questions pertaining to the clcctric;il art;, addressed to this department will be 
published free of charge. Only ans11o•ers to inquiries of general interest will be published' here for 
the benefit of all readers. 

On ~ccount of t~e large amount of inquirie~ received, it may not be possible to pdnt all the 
answers !~ any one issue, as each has to take its turn. Correspo;idents should bear this in mind 
wh~n wnting, 

Common 9uestions_ will be answered by mail if 10 cents to cover expenses have been enclosed 
for each que~b.on. Th•~ class of correspondence has grown to such proportions that we can no longer 
answer questions by mail free of charge. 

Oiving to the . additional labor required in the gra_dual advance of the date of publication of this 
magazine, there w,11 be more or less delay necessary 1n answering questions and we therefore cannot 
undcrtak~ to_ furnish_ quick ~eplies, !or the next few month~ at least. . 

Spec,~ mfonnallon rcqwring a laq;:c .amount of calculation and labor cannot be furnished without 
remuneration. THE ORACLE bas no fixed rate for such work, but will inform the correspondent 
promptly as to the charges involved. 

NAME AND ADDRESS MUST ALWAYS BE GIVEN IN ALL LETTERS. WHEN WRIT• 
ING ONLY ONE SIDE OF QUESTION SHEET MUST BE USED: DIAGRAMS AND DRAW­
INGS MUST INVARIABLY BE ON A SEPARATE SHEET. NOT MORE THAN THREE 
QU~STIONS MUST BE ASKED, NOR SHALL THE ORACLE ANSWER MORE THAN THIS 
NU?,rnER. NO ATTENTION PAID TO LETTERS NOT OBSERVING ABOVE RULES. 

WE CANNOT ANSWER QUESTIONS REGARDING SENDING AND RECEIVING RANGES . 

WIRELESS TELEPHONE, 
AERIAL CONSTRUCTION 

AND GROUND CON­
NECTION 

(2556) The Aryan Commercial Com­
pany, India, inquires: 

Q. 1.-Which is the simplest and best 
wireless telephone outfit for short dis­
tances, as for instance, bet\Veen two 
points in a big hall or between adjacent 
houses? 

A. 1.-We would suggest the induction 
method, i. e., using two large wooden 
frames on which several turns of wire 
are wound. One of these windings is 
connected to a telephone transmitter and 
several cells of battery, while the other 
is connected to a telephone receiver. If 
conversation back and forth is desired, 
a switch can be employed for connect­
ing either the transmitter and batteries 
or the receiver to the winding. A de­
scription of the construction of such an 
outfit is mentioned in our publication 
"The Wireless Telephone," on page 21. 

Q. 2.-The lowest height of an aerial 
to our knowledge should be at least 25 
feet. How can an aerial be elevated 
sufficiently high on a roof that is but 12 

to 15 feet high? 
A. 2.-You can raise the aerial 10 

feet above the roof-giving you a total 

.. 
heighth of 25 feet-by the use of wood­
en or iron pipe masts. Heavy wooden 
poles of about four inches in diameter 
may be used for masts, or, if iron pip­
ing is readily available, you can employ 
iron piping of two-inch diameter. Either 
of these masts should be well stayed with 
wires, so as to be rigid. Of course, it 
would be far better to erect the poles to 

. 25 feet above the roof, for the results 
would warrant the additional expense 
and trouble. 

Q. 3.-In your: book "The Wireless 
Telephone" you describe two di:ff ei·ent 
methods of telephoning by wireless. 
Could you kindly advise us which is the 
best method? Aire there any special 
tools for digging down to a depth of IS 
feet or more with ease? 

A. 3 . ..:..w e would advise the induction 
method mentioned in' A. 1, for short dis­
tances, but for longer distances we 
would suggest the ground method of 
connecting wires to two different depths 
of earth. For digging readily you may 
obtain a convenient tool known as a 

• post-hole auger that is operated in a very 
similar-fashion to a g-imlet, but naturally 
on a-much larger scale. Such a tool may 
be obtained from The Fenn Manufac­
turing <;ompany, Charlotte, Mich., 
U.S. A.. • • 
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I if • t an independent busin.,ss of your 
• No matt"r wb.,re you I •~• dl,.~~s "':,~':t_ 1 will mAil you our 64 Pasre Book. 

".own, ~end your name an a $ 3 000 to $10 0t>0 a Yt:nr in the Real 
showln1r how you may earn , . • 

0 u R ;ta;, ~r~tEl!'Mt ;n;ranA liupeo s I T I V E s u C C E s s 
We will teach :,ou by mall and appoint you SPEC

1
'.f L dRJ\:~;.~!'!;::'!~~Vf~om the start. 

of th" oldest llnd largest co-operative rellltY company io 
0
th e woMr EaNn WITHOUT CAPITAL 

EXCEPTIONAL OPPORTUNITY F R 
Write today 

J. H. JOICE, Pres. 433 Dearborn St., CHICAGO, ILL, 

THIS OXYOBNATOR 
BOOKLBT FREE 

Dr. Hall's new and complete book of 

JlteQ elall man and WOIDAD ID u,o SEXUAL 
KNOWLEDGE 

-

laDd abould read thill ,,-at 1-ldot, 
oo.u notbtna to set 11. n polnta 
tbe w1.7 to boo•t health, t.rue 
wOGltb. real bapplneo•. 'l'be more 
:,ou ha•• aulrered, tbe ...... ttr :,our 
alhnent. tbe more :,ou ha..-. "doo­
toNlc'l .. -tb• mort :,ou need to rad 

U1II wonderful atoQ about Oucenator, tbe moat mar· 
-reloua dllcmer:, or the ...., No mr.ttor wbat tbe ...., It 
la to nur ad•ant.aae to read th1ll beolllo#. from ... or to 
cx,,el'-wbetber :,ou ba .. atomacb or bowu ~ble, rbJN• 
maUtm, 11,er, lddn97 or bladder dlaordor. oat&rrb, lwia 
or broncbl.al trouble, blood or n.,.oua dla-. allmct 
or woalal... Pf!C\111.ar to men or womea. acrol'Ula. Brlabt'• 
dtaeaae. blood pollon. appendlctU., or wbas. n lb.owe 
bow tbouaandl ba•e been ffllNld b7 tbu wonderful dll""'­
ao wltbnut medicine or mlfe. and artAlr all el.te tailed. 

/1/uslrated; 320 pages; $ I .00 
Different from all Other books; 
Tells oil about Sex Moners: 
what young men and women. 
youn2 wives :and husbands, :1.od 
all others need to know: 
what parents need tell chlldreo; 
how to prepare for motherhood. 

, New Book All Plain Truths of Sex Life 
Need to Reed in relation to happiness In mar­

ri::are; .. ,ccrcts 0 of m:iohood and 

WE.STERN OXVOENATOR COMPANY 
BEATRIOJD, :NEBR. l

wom:,.nbood: sexual abuses, "soc(al evil." diseases. 
Scientific Sex Facts Plainly Told 

By Winfield Scott Hall, Ph.D .. M.D., (Leipzie) 
Malled uader plalo wrapper for only $1.00, poslpaJd. 

International Bible House, 0ept,0-1, Perry Bldc .• Phila.Pa. 

A Specialist is Alw~ys Well Paid 
HPCcially if there ts :l 5:"ood demand for hls scmces.. \Ve turn out specfalists for a oew. 
unlimited field, \Ve prepare men to h.1.odle collections aod credlts-'fte p.r,tdically set you 
uo ln business for yourself. Our methods :ire exclusive, ou.r systcm.s peculiar to our work 
.and re.suits are ce.rt~ln. 
CAN :YOU DO WHAT 3500 OTHERS HAVE DONE? Om 3500 moo ID 
evuy w•lk: of me have completed our Instructions at home, many of them io SPM"C time. 
These ha"e established themselves io a perm:inent, 2TOwini?' and hichly profitable business 
-:ind thcr-c arc more followin(: In tbclr footsteps. Cun YOU do whilt the 3500 hive done? 

CANYOUSUCCEEDW1THOVER3S00HELPERS? 
Not only a.re ,vE back of you but you will have also the co--opc.r. 

atlon of the entire s)•1tcm-ovcr 3500 tnlned and oractial assistants 
to cover the callre country-over 3500 sources from ,-.•hlc:h to dt-aw 
new business ID ycur tenltory. THE CO,OPERA TIVE BUREAU 
Is a nry fittlai: oame for this orr,,Dlz>Uon. You become a mem­
ber without charire when y0u tioish the course. 
THIS COUPON wlllbrlnl:' you the synopsis olthe entire course 
-111 brloi: you a • weolth ol evidence, bets aod fil!'lr~ur 
ABSOLUTE GUARANTEE Is on file with eve.ry publisher carry-
101? our .1dvcrtlscmcnts. Use the coupon,• that"s "hat lt·s here 
for, but be sure aad mail It promptly-today Is a e-ood Ume. 

AMERICAN COLLECTION SERVICE 
595 State St. Detroit, Mich. 

C. 0. West, St. Louis, Jllo.: '"I ca.ncd act profit 
Sl10.00 the first month~ Next seven mooths. avcraa-c 
net monthly profit, $342.00 ... 

A. P. Hyde, South Hadley Falls, l\·lass.: 0 M:y 
commluloos. spa.re time only. for four consecutive 
weeks, as lollows: $31, SS•. S78. JlOO. Will devote 
all my ttme to collections.•• 

H. A. Mu11>hY, Youn2stown 1 O.: Commissions 
for Morch, 13-48.02: April, S•30.48: May,J439.n June, 
t184.S8. Expc:,t to double buslne.ss within oe:xt th.n:c 
months..'' 

Coupon. Cut or Ten.r Ott and Mall Toda-y 
\V. A, Shrye1', Pres. American Collection Scntce, 

• S~S State St., DotTolt, M ich.-Pleasc man without 
cost or obllir,atio11 to me. the full syaopsls ol your 
course; GDd poiaters on the Collectioa Busiaess. 

Nam.c:..---------------
Addr·ess ______________ _ 

When writinr, pleaee mentioe. "Uoderu Electrioa." 
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Write~ 
tor this 

FREE BOOK 

It may mean 
the opening 
~edge to lhe 
opporlunily 
ol ·your lite 

THE New York Electrical School 
teaches men practical electricity 
and shows them the way to earn 

big money by becoming expert elec­
tricians. No profession has a more 
splendid future than electricity. 

We teach our students how to become master 
electricians by painstakingly drilling them in 
the ac;tual work they will be called up_on to do 
when they accept a situation at big p~; Each 
scholar is personally taught from th~ day he 
enters, and individual instruction 'is given ·in all 
practical branches of the work.:;-; Stuaents are 
first taught the simpler electrical ·worlc ·and as 
they gradually progress they are taken from 
department to department until fina\ly they can 
completely equip a building from the blue 
prints the students themselves. have drawn. 
When they receive their certificate they are 
ready to go out in the world with a profession 
that will never forsake them. Not a corre~ 
spondence school-you "Learn ~y Doing." 

Good Electricians 
Are Always In Demand 
and the money they earn is often twice as 
much as other men eam from ordinary trades. 

Write for Our Free Catalog 
and Get Full Particulars 
It is more than likely that this is your 

opportunity. There is no work that a man can 
do from which he will get more yleasure and 
profit than from electrical work. Write to-day. 

The New York Elecbical School 
28 West 17th Street, New York 

When wrftial', plwe martfen "M'edenl JC!~." 
-· 

• 

JUMP SPARK IGNITION COIL 
AND PORCELAIN INSULA­

TORS 
(2559) Walter C. Hoffmann, Conn., 

states: 
Q. 1.-I have a two horsepower gas­

oline engine. Is there any practical 
way to connect the spark coil to the no· 
volt alternating curtent and thereby 
eliminate the batteries? The coil is 
used for jump spark ignition. . 

A. 1.-No. You had better continue 
using a battery for operating the c_oil. 
If the coil were used on the alternating 
current supply in series with a resist­
ance or bank of lamps, the contacts 
would soon burn out and this method is 
therefore unadvisable to employ. 

Q. 2.-Which is the best insulator to 
employ, glazed or unglazed porcelain? 

A. 2.-Glazed porcelain is by far the 
best insulator of the two mentioned. 

CHANGE IN THE • CONSTRUC­
TION OF A CONDENSER 

(256o) W. E. Gooden, Man., Canada, 
writes: 

Q. 1.-Kindly let me know if the con­
denser for a one-inch coil appearing ·on 
page 369 of the July issue would be of 
proper capacity for the same coil if the 
plates were coated on one side only 
with foil and pressed together leaving 
no air space between. If not, what 
would be the proper area .of foil for this 
condenser? 

A. i.-The capacity of such a con­
denser. as you describe would be satis­
factory for use· with a one-inch coil, 
but it is apt to heat up readily because 
of the lack of provisions for keeping it 
cool. 

CALL LETTERS AND ELIMIN A­
TION OF INDUCTION 

SOUNDS 
(2561) Frank !Glander, Texas, 

states: 
Q. r.-\i\fhat are the call letters of the 

United Fruit Company's stations at 
New Orleans, Cape San Antonio, Cuba, 
and Swan Island? 

A. 1.-The call letters are as follows: 
New Orleans, W H l{; Cape San An­
tonio, Cuba, U J, and Swa~ Island, 
us. 

Q. 2.-A little less than a bloc~ .and 
running parallel to where I will be• 
compelled to erect an aerial, there ts-f 
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This Superb Artist Model 
Piano Shipped FREE 

Yes free, positively and absolute-
ly free. You do not have to pay us a single penny now or later. 
We merely ask you to accept it on free trial in your home. We do not even ask 
for any deposit or any guarantee-not even any C. 0. D. payment to us. We pay 
all freight charges to your nearest railroad station. This offer is made direct to 
you without any middleman's profits, no jobber's profits, no dealer's profits be­
tween us and you. You get this superb Evans Artist Model Piano under our 
direct selling plan from $100 to $200 less than you can buy a cheap commercial 
piano from your local dealer. Write today-get full particulars of this great offer. 

Easy Payments-
NCTer mind tho money. Our low whole­

aale price and easy payment tcrma are eo nry 
liberal that you never think of the money. 
This offer places you in O.e nry ume po1l• 
tion a, if you were a dealer; r,ou l,127 ft at 
exactly the same price as the dca er bu71. You 
do busineu direct with the factory and {C:t the 
piano at our low rock bottom price ,nth all 
middlemen'• profia cut out. 

No Money Down-
Not one cent on thi1 amuior free trial 

offer. You do not have to pay a singla cent 
to us unless you decide to keep the piano. If 
you want to send it back do ao at our expense. 
If you are satis.fied with the piano after 80 
days free trial and decide that you want to 
keep it, our easy payment plan u open to YoU. 
Take your time to pay for it. 

Our Great Offer w_e, the. man)!faC~urera of tlte Evan, Artist Model. 
Ptano, -..ill ship du-ect to you from the factor,- your 

choice of .an:r of our artist piano• free, We prepay the. freight. Yon mah no depo1it , ,·r_R££ 
of any kind to us. We want you to bear its pure, vibrant tone--wc want you to • .r-
cxamine its splendid workmanship-we want yon to· compare the Evan, Artist • • ··, 
Model Piano with any other piano made. If at the end of the ' weeka free Cou_ pon 
trial yon are not oooYinced that the Evao1 Artht Model Piano i1 the one 
piano for your lloma, •hip it back at our u:penae. F.O. 

Evans Piano Co. 
Dept. 494,Clucap, 111. M 0

} C NOW Writ■ today. Get a free copy al OUpOn of our handaame art catalos 
Gentlemen - With 

the understanding that 
~ am not buying any­

thmg, you may send me 
free prepaid a copy of your 

Art Catalog and full partic.­
lan of your dirtct aelllng plan. 

aud full oartlculan of tho rreateat piano offer e-vu 10&de. It &talla 
a 1&Yiog lrom $100 to $!00 on tho purchaee of a piano. To the fint 
buyer iA each locallty, we oiler a two-yeara' courae in tousle f.-, 
WRITE TODAY-NOW. 

EV ANS PIANO CO. 
DEPT. 494 CHICAGO, DJ.. 

~-~-----------=----~ 
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n.s \\·ell AS elect.rlcally, The)• n.ro n1od­
cllcd art.er lho re.o.t tblng-.Ntd !;URJ't\O• 
teed to work )?<'rtcotti·. In fact. tbe 
.Mlnlaturo Rn1two.y System n.s pro-
duced by BING ta completo ln c,•ery #. 
dotall-Sl&\lons, S\\•ltcbcs, S11!11&18, 

c~cel\n Liners nnd War 'Bon.ts to run 
mcchn.nlco.llr, as well ns by stenm. 

Toy Automobiles, modern ln every l 
shntl8 n.nd detn.\l, 

Movlns:-Picture Machines for real 
bouso uac. 

All Tova mado b:r BlNG "re i::un.rM• 
toed wlib. rc~rd to utility o.nd sn.tts 
to.etlon. 'Ihf\t's ,,_.hl' )'OU should n.sk 
tor BlNG toi·• ln tile stores, 

or tbo Trnde llark-lt la 
y article. n.nd if you cnn­
what you want, wrlteu!. 

will send youn.catalog,uo, 
that you arc 15upr,lled. 

crvlce deparnntmt re pat rs 
·s FREE. 

JOHN BING, 
ve. Now Yorlc 

BOY ELECTRICS 
The KNAPP LEADER-The Best 

PRICB 

$2~ 

Many other motors at all prices. 
Live dealers everywhere. 
Order direct or ask your dealer to ahow you 

the Knapp line and insist on Jetting Knapp goods. 
Dealers not already handling the Knapp line 

should ask for prices. 
Catalogue illustrating full line of dynamos, 

motors and electrical novelties free. on· reqneat. 

Knapp Electric·& Novelty Co. 517 rut 51st It 
11(1 JIU 

WI: CARllY A ITOGIK OF . 

KNAPP GOODS 
LIYY ILIOTRIC CO. 

UI Market ltnet • Su r....a..., Calif, 

Men writinr, pteue anadoa "lfodeni Eleetrlea." 

three-phase, 60,000 volt transmission 
line consisting of three cables. Can the 
induction from this line be eliminated 
by the use of a loop aerial ? Is the loop 
aerial better for receiving than a 
straightaway type and can all induction 
from arc lights, etc., be eliminated by 
its use? 
• A'. 2.-It is not probable that you 
can eliminate all the induction sounds 
by means of a loop aerial, but it will 
be materially reduced by using this 
form of aerial. The loop aerial is said 
by many to be better for receiving, but 

:, . this, like many ·other matters in wire-· 
less telegraphy, is the subject of con­
siderable controversy. 

RADIO EXAMINATIONS, RE-
CEIVING CONDENSER, AND 

UNTUNED SETS 
(2562) Joseph Hurley, New York, 

asks: 
Q. 1.-When taking an examination 

for a Radio Operator's License is one 
questioned about his own apparatus or 
wireless equipment in general? 

A. r.-The examination consists in 
testing the applicant's knowledge in 
general electrical subjects as well as in 
the theory and operation of wireless 
eq,uipment o.f any kind. As, more or 
less, all wireless apparatus is of the 
same design, and if one can operate any 
particular set, he can operate practic­
ally any set, the examinations cover 
wireless apparatus in general. 

Q. 2.-Explain how the use of a 
plate condenser helps to intensify the 
spark for sending wireless messages. 

A. 2.-The condenser stores up en­
ergy from the coil or transformer and 
when it can no longer hold more cur-

• rent, . the gap breaks down and the 
condenser is discharged. By alternate­
ly charging and discharging the con­
denser, a greater amount of current is 
discharged at one time and accordingly 
causes greater waves to be generated 
than if the current of the coil or trans­
former were allowed to discharge con­
tinually across the gap in small quanti­
ties. This action is analogous to that 
of a water pipe that is continually flow­
ing. If the water is allowed to fl._ow out 
of the pipe, the current is contmuou~, 
but will not cause much of a -splash 1£ 
it- i-s. dumped into a basin of ~ater. 
However if the water first flows mto a , 
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Look Into~ the Future 
Wring Success From the 

Next Twelve Months 
New Year lies before you-laden with a wealth of untouched oppor­
tunities-freighted with undeveloped possibilities. And what this year 
will bring to you will depend largely on what you command from it. 
You have all the elements essential to success-either in your present 

line or sonie other line of work. You can make this new year bring a better 
position-a larger salary-and more pleasures and greater home comforts. 

No matter how little progress you've made this year-if you will make up 
your mind to do it-with the help the International Correspondence Schools can 
give you-you can wring succe~ from the next twelye months. 

For twenty-two years the I.C.S. have been 
;,.ssisting men to get into the lines of work for 
which they were best fitted-have been helping 
them t<;> train and develop their 1wt11taJ ability-­
to qualify for better positions and bigger salaries. 
They can do tlze same for YOU, no matter where 
you live,_ what you do, or how little spare time 
you may have. 

Just mark on the coupon the position you 
would most like to fill, and mail the coupon to 
the I.C.S. Without obligating you in the least 
they will show you bow they can train you for 
this job right in your owii home~ during your 
spare time. 

It will cost but a stamp to mail ~he coupon 
-but it may bring the opportunicy ·that will 
change the course of your entire life. . .. 
Mail the Coupon-· TODAY 

• I 

............................... 
: INTERNATIONAL CORRESPONDENCE SCHOOLS ; 
• Box 992, Scranlon, Pa. : 
• Please eq:,Jalo, without hutber oblic-a.tloa. on my put, bow • 
~ l caa qu.i.llfy for ~ hurt!r- sala1ry a.ad advaoccmcnt to tbc • 
• PoSltloa. tr~de. or profession be tore wblch I ba•c marked X. • 
•r---,,-,---,-.....,.~-,--,,--,--..,.,......,......,.,_,__,,.---~· 
• £J«trical £oc:inefflDs: Met"baolcal Enefae:e:r • 

♦ ru:=: ~J-!::. ~etc~~~~~~mD.D ♦ 
• Electrid1n Conct'-etc Coostrucdou • 
♦ Ele.cttlc Ca.r R\Jnotoc Arc.bite.ct • 

: ~::nFo~ ~~~c~:~T[)d,_,:~~! : 
: J~f!:io~~~rt 1;!/:~,!/~,s and Beados • 
• ir;;;e[:~nur ~doklcieru M : 
• . Automoblle Runnloc CivvJ~:c;fce ~ ♦ 
♦ - A,nicuhure Salum•nahlD ♦ 

: ;:ti.~-··. • 
• Nome _________________ : . -~ - . 
• St. and No. _______________ • 

• • : Ciiy ___________ Stoi. _____ • . . .. . 
• PYcsctrl Oce111>ot>0;., - • ! 

·······~··~~·················· 
I '•'• \) • t • • 'tt I 

When writin1r, please menbon "Modern Electncs. -
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K. & D. Measuring Instruments 
Voltmeter, No. 22,Ammatar, No. 20, Price, $100 

Our meuurinir inotrumenta are inespenoi•e but 
wdl made and deaigned for practical work. 

For ..le by all dealer■, or will be oent espreu 
prepaid upon receipt of $2.25. Send for our cata• 
101 No. 9-A. of high irrade battery moton and 
email clynamo■. All dealen ■hould write for cata-
101 and price■ of our line. 

KENDRICK & DA VIS CO, 
Manufacturer• 

Lei,- New Hunpeblre 

You Can Vary the Tona or 
Pitch of Your Spark 

at will by using the 

BARNES VARIABLE 
SPEED A. C. MOTOR 
on your revolving spark gap. 

Made in two tiua euitable for direct am­
aectlon t• an:, gap from ¼ K. W. to 6 K. W., 

en, Jaraer, and in• 
stantl:, -nrlable in 
-4 from 1,000 
to '1,0ot rn-olu• 
~ per minute 
wfthftt the u1e 
of atenw reai., 
toce OJ' other 
renlatlq denceL 
Alilolutefy reliable 
ud ,oaltiYl!I:, 
■a-:a.11i..... Hlch 
dlcieaq at oll 

~:BarneaM:o­
ter 11 illd.leJ!Ollaable t. Dentinl, Jewel~ Teal­
~ ud all wlae reqaire a reliable l!!llff;e 
"' p!!wer at nriable IJ)ftd OD A. C. ad D. C. 
.. riahl. 

Po, the M:odoa Picture lbclll■e, tJa .ao!or 
le an acguleltlon. The idmplldt7 of the COil• 
trol 11 Jnnlua!ile uder 111cll iucaaltu-. 
Let 111 te11d 70ll free cata111. 

BARNES~ MFG. CO. 
777 Belmont Streel, IU80UBRANNA, PA. 

bucket and this bucket is emptied each 
time it becomes filled, the splasn win 
be much greater than by the other 
means. Thus, the action of the con­
denser is to store up energy and dis­
charge iHn· large quantities at regular 
intervals. • 

THE RADIO AMATEURS OF 
DETROIT 

A wireless club has recently been or­
ganized in Detroit with the following of­
ficers: President, Lester M. llgenfritz, 
2 Forrest avenue, E., Detroit, lVIich.; 
secretary, Sidney E. Anderson, 1320 
14th avenue, Detroit, Mich. 

While the ~embership at present is 
small, we intend to grow during the com­
ing winter. Each mem.ber is assessed 
five cents weekly, the revenue thus ob­
tained to be used in purchasing a wave­
meter and like instruments for the use 
of club members. The President and 
Secretary are joint operators of a sta­
tion recently installed at Central High 
School, conceded by all to be the best 
amateur wireless station in the city. 

THE EXPERI,MENTAL WIRE­
LESS CLUB OF LYN­

BROOK, L. I. 
The above named club was formed 

recently. Its object is to promote the 
use of wireless and for experimental 
purposes. 

The officers are as follows : Fletcher 
Jordon, president, and Norman C. 
Cowper, secretary and treasurer. 

They would be pleased to hear from 
other organizations. Address all cor. ,._ 
spondenGe to the secretary, L ynLrook. 
L. I. 

THE COUNCIL BLUFFS RAD.IO 
ASSOCIATION 

The Council Bluffs Radio Association 
of the Y. M. C. A. was organized some 
time ·ago and elected the following offi­
cers: Harold Joseph, president; Clyde 
Stilwell, vice-president; Harold Kerney, 
secretary and treasurer, and Arnold 
Jensen, licensed operator and sergeant 
at arms. 

We would be glad to exchange cor­
respondence with any other clu~ and 
will do so if they send it to the_ secretary 
at 725 Sixth avenue, Council Bluffs, 
Iowa. 

---- -
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TH£ BltST' BVENING COURSE IN WIRELESS IN NEW 
t I lf J'Ou li're nearby and wiall to bold your pre1ent po1ition, wlllle 1tud~I at qllt. 
qu P•eat-twel•o inatructor.. 

Prepare for a ro•ernment Ileen-under a MarcooJ Earlneer 
Day Coar■e■ ha Op-a«as aa• Coa■tructloa 

llh,eatas Ooar■c■ tn Eairta.ecrla1r, OperatlD•• an4 Dralff­
Sp-l■h for oi,erator■ 

N" da,1 iff ]!,.gi,.l#m, llor11 100ft. 
Y, M. C, A. TELEGRAPH .SCHOOL, 143 Ea■t 86th St,, N•- York 

THIGRAPHY TAUGKT E:4'_!1!4 w,!!L!Q111~~' 
....,c:, COUl'M, IJpleodl.d -rtmtltl& ~,. 
llllllod .,..ier tban 111pplJ, Oraduacea ~ 
W• own a.od a:clualftl.1 -'P7 two larp m en 
bu1ld1nP equ.lpped wttb B. Bl &J1d W- 'llala 
WftH and eo.mp?et• H.OOOM'ar-cool Wlnte.u Statfon. Ohl­
._., aad J•rrr.-t ,cbool-.1t. at,...,.._ lDnttm,ot 116,000. 
E•derHd br RaJlroad. lflrel .. • ■114 w .. t•ro 17■foa Ofll­
elah. Ea pert puctlcal tu.cbe,-.. Lhlur upeo1e1 m■J be 
,-an,-.d. TnUJou Jo• l:a•J' .1■1meni.. Catalott hN. 

Ddn'• T1l1111u 1111111,, & 11111,ss fnllbll 
1Uti Stne, l'alp■rabo, l■d, 

991 

,.J:e
9
?e_m3tgmd J>h Automatic Trauemltter combined 

0 ar key and sounder. Sead11 your tele­
Ft9"Pb messages at any speed Juat as an expert oper• 

or would, Five styles $2 up. CJrcula.r tree. 

SMALL SAS & GASOLINE ENGINES 

Omnigraph Mfg. Co., 39 ¾ Carfludt St, New Yert 

Learn Wireless, Railroad, and commercial telerr,ipbr, clasla 
da:,and evenini:; latest wireless appantu, used; pupl .. receln 
wireless messai:es from ships and stations maJI.J' miles away, 
Write or call tor descriptive mattu, terms ud bulletin 
i:lvlne PDSltloos held by oor i:radaates. 

The PAINE OPtown BOSl'NBSS SCHOOL 
Boz A" 1931 Broadw:U', near 6Slb St., Ne,r York CJt,, 

SEE THE 
WORLD 

Our Operators are with the· 

MARCONI WIRELESS COMPANY 
UNITED FRUIT COMPANY 

U. S. GOVERNMENT 
Wireless, Railroad and Commer­
cial telegraphy. Day and Even­
ing. Low monthly rates. 

PHILADELPIIA Sl:HODL OF WIRELESS TllECUPllf, 
11tli ROOI, PAIDAf lllllll5 

BIJIAD ud cmn mcm PIIIADMIA. Pl 

~~ T ES-ROC/f£ 
SPECIAL 

"' •nd ,nlor -loci, J/, ); ud I B. P. 
Ua•arputtd for l•botaklJJ uptrlmental wort 

• aad for ope.ratlar wHllor m.acblllu ud Uc.ht 
ma.cblauy, O.a be aHd for ,mall 1odl.td•al 

CII"<:":"' _ __.,. eJectrlc llchi plaoU: complete clrcalar■ tor 
,tamp•. J.lto ,:et oar No. J2 to7 a■d ea.at•• 
eat.locg•o·r No. 20oa1ln• ud KtDuaJ c.ataloca•. 
JO ceDb udt fooia ,,,.tarr6d.J nto•d•d on 
lnl order. Wnll IIUIAIJCS S,,rtf l:a. 

HO• Jloaodaoct Bloct, D. CBT~OO 

8 El t f i witll 75 Ula.atntlou far lllll• oy ec r C an log B>ltorJ ... l)yaoa,oo, Jlolon, 
Teltgraph apparatu.s. Telepboae. L.icbt,. &ti,. Al•nna. Colt.. 
0 W'f.-.la..'' Corr-eat Reffner, Bloctrfe ln;:i11•. tt.e... 87 !'lec--­

triee.l ~ru IIO th ... t aa:,-oae can oaderstaad ft. With Cat. AU 1Oc Po..t. 
J, C. Don,, 701 & o.,t..-. &t.. Do,t. 41, Cll- IIIL 

It 1A1 la~ that aD 
fAtereated Ill wireleaa 
lhould J.olla ~• Wuelue 
Auocia 011 of Am.erica, 
which wu fouded 101~1.7 
to adnnce wireleA. Tllla 
organization is not in u:, 
eeuse a mouey maldll~ 
proposition, u we ere all 
mterested ill wirelea ud 

the 1trengtheoiug of thi1 auoclation will b• 
helpful and beneficial to all. Tllia Affoc:lation 
already bs over 22,800 members, and i. th1 
largest Wirelea1 Aslociatio11 iu th• world. 
There are no due■ to be paid, u4 we welll• 
111ggut that you write to-day fn fall ~ 
ticulara. 

W-weleas Association of Amerioa 
231 FULTON STREET 

New York City 

----9,059-\Vord 
Business Book Free 

For Hom 
and 

Starting 
Work 
Hae 

Simpl7 and QS a pc,stal and ask for oar free illustrated' 
9 059-word Busine59 Book which tells bow priceless Business 
~perieoce, 11queezed from the lives of 112 big, broad, bro.lny 

In Service bllllinesa men ma.y be made youra;-1oon to booat Y<K!• uJ-
lll'J', to inc:ruso yonr pro6ts. Tb,s free book deals w1tb 

Maximum -B~~ .. ~:".!fie~u:mes• 

Servi • CC -How to get money b:, mall 
-How to bey at rock-bottom 

Il l-• ffl -How to coUect money 
auUDU -How to atop ca&t leaka 

T -•1 & .-.J• -How to train and bendle Ille,:\. 
&JUli9& ft'-UVll -Bow to get and ho\~• ~\\OIi\ 

n.,1-'-lt -Bow to advertia11• 'oWlin•~ 
~-'-AW -How_tQde~9&e111,~ 

No Equal . ReCUplf&tioft Sending for tbi~ free ~ok bind1 Yon to. no\hinc_, 11:'~o\ves, 
:,ou in no obllg1.t1on, yet 1t may bo u,., _... of •tartllllr 70A 
on a broader career. Surely you. will l!o.t deny younell thia, 

]'.JiE., WM. ROCH£ £1.ECTlllCAL CO, privilege wben itinvolvesonlytberi1kofapostal-apen03I ._ drT Simply say, "Send on you~ 9,~W9rd Book." Send to 
. ~ GREENWICH ST. NEW TOH SYSTEM,. De_pr, to, W&bu\ & ~di.on, Chi~sca 

-...:.::::::::::::::=-====~:=;;:::::;~~~~=~::=.:.::..::.:=::..==.:::..:....._ 
Wh• writblr, pleuea811dcm "Modern Electric-." 

:.:::::: 
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"SECONDARY 
UNITS'' 

FOR 

SPARK COIL 
AND 

TRANSFORMER 
'-----''-~=· SECONDARIES 

Send 2 oent l\amp f<>r our '"Sec,mdar, Unit" lodlet, alt<> 
for cal&loJU• ol WlllELESS aPPar&IIJ.9 an<! llll>Pllel. 

For GO ceo .. we wW mall J<>U 1our ch<>lco of BLtm-PRn-.'T 
and wor!d.nc q,,ddcailoo• for &nJ ONE or tile folln1ttn1 
a!Zes or capac!Ues:-1&, >,i <>r ·1 K. .w., elthu ()pen or Closed 
Core Tn.n1torm.tr1, or %", l". 2". 8", ~". or 6" Soarli 
Colla; la ordedo1 st.ate l)l&IDb wh!Cll. Tbe 50 cmta ma:, bo 
dfducted from rour !Int order or 111ark coU or transformer 
parta· when 111c:b order u.:rentees $2.00 or more. Why n<>t 
"rel buu" uid bulld that t.ransfonner <>r coll! ha,en't ,ou 
put U all loog enoushl our Blu&-Prlnta and ll)<ClllcaUons 
Id! Jou Jult bow t.o do It. and our "Seoood&t7 Unit.'• wl1I 
lido you °'" Ibo moat ll'Ollbl•omo pazt. • 

In °""" 1ou ue m<>re tnlemrted In the ""'1rlnl lb"" the 
1mdln1, thtn 1. potr ot the celobrauel "Brand."'" wireless 
rted•cn will lll,Ue Jou the l!lll'J' or ,our f.UOwa: prortd'4 or 
course thd thtr ba.•tn't cot a pair o! •~dOI" tbemJcl"'"' 
wblcb b altocethor 1111:clJ'. 

Pr!.,.. are. "Supmon,•• $5.00. "Tr•••·AUa.nUo" $9,00. 
"In,provfd N&l'J' St.a.odard" US.00. t.o 11hkl, muat be add!d 
~ oo one JJOUDd at your zone rate. Ill" cue 1ou wa.ut 
more putlcul&ni concemlns lb.. phones our catalorut will 
enllllbl<:11 JOU, Send for IL 

WINGER ELECTRIC & MFG. CO., (Ket lie.) 
713 So. Dearborn St., Chicago, 111. 

8uocen<1ro to D1.w1an & Winger Eleotrlo Co, 

REMOVAL NOTICE 
We wlab to ootlfy our patrons ot our 

removal t.o Jari,r a.ud more com.modl<>us 
quart.en, where "" ahlll be better tb•n 
Mor Prei>uod t.o care tor our ever ln• 
creulDC mall <>rd•r b111lness. Our ol<I 
placa bad become too llnAll, bolh 1n 
fa.cto?T a.nd omce faclllU.a llDd we were 
compelled to seek a 1&rsor place, where 
we will be llllo t.o El•• lmmodiate uun­
Uoo to all msU order,, u well u home 
trade. I.Dd we wl&b t.o o.ssure <>Ur ol<I C',lS· 
tom81'9, al5o DDY new ones who m11 do• 
cldo to cho us a trial, that they will =~

0
:• S&lllt courteous lre&ID!tot u 

Scud Ge. 1n ltu!J>S tor 1913 Cal&lo.JU•. 
None MIit otherwise. 

F. B. CHAMBERS & CO. 
2046 Arch St., Phlla., Pa. 

HIGH FREQUENCY WIRELESS 
TRANSMITTERS 

(Coiitimied from page 933) 

expected from it in the future. But 
at present it is not used to any con­
siderable extent for commercial· pur­
poses. 

Although the rotary .and quenched 
gaps are used to a great extent today, 
the old stltionary gap is still used at 
a number of stations. The only ad­
vantages of this gap are its cheapness 
and simplicity,' while besides the dis­
advantages spo.ken of above, might be 
added the necessity of _very high volt­
ages, from 30,000 to 50,000 ( only r2,500 
volts being necessary with the rotary 
and quenched gaps), the large con­
densers needed, and the changeable 
character of the sparks. Nevertheless 
the stationary gap may be used to goo<l 
advantage if a stream of air is forced 
through it that serves to blow away 
the burnt air and thus preserves the 
insulation of the gap, allowing only 
one discharge across the g-ap per cycle 
of the applied current. This requires 
an exceedingly swift current of air 
and generally_ a rotary gap is prefer­
able. 

The amateur experimenter generally 
tries one or more of these ways to 
produce undamped oscillations, ex­
pecting to produce a musical note and 
to increase his range, but he generally 
fails in both. Why? First, it is most 
improbable that the speed with which 
the revolving studs pass the station­
ary electrodes is. correct, and in such 
'phase that the gap will close every 
time at the moment when the con­
densers are at their maximum charge. 
And, if these conditions do exist, a low 

N ff. h frequency would be the result prob-eW lg Grade Wireless Apparatus ably twice !20 cycles, or the freq,uency 
B of the ·.app·lied current (6o cycles)-

os,ion V ~riable Condenser, 26 Platea ....•..... $2. 75· 
" M1ne~al petecto~s, composition base .... 1.76 though undamped oscillations would 

Combination Mineral Detector white b.e produced, with better radiation. 
.. Dmblble5~~se ................ '. ....... 4,00 G h d 
., Hor, e fu, 1 e '.funer ................... 2.60 enerally, ·. owever, the amateur e-
" Juen~~ c~n:n~~; ... ·sod; ... G;i~--c;~;;: 8•60 sires more; to have a high frequency 

s~~5Sparic ·a~p: ·ood; .. Ai;.co'o'1ed· ·ci;;,: ug tpan to increase his radation, and his 
Your money back on these goods if not satisfied. rotary gap frequ~ntly produces a high 
Al■o B~•ton Agent for Elec. Imp. Co. pitch for him; though often it does 

Maamtt11 Spark CDlls Electric su,,ues ad r1as•n,us not. This may be caused by the speed 
M MU of his motor being too low, but gen-

• ELLER erally it is caused by his induction coil 
18 Devoaahlre Street, Boston l 

==~~::=.:;=::;=~==;===~===~ gi'{iQg. too high a vo tage and not 
When writinr, please mention "Moderu Electrice." .. --~·~oug~ .. amperage. When, on the 
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On LAND or SEA 
BRANDES Receivers are used by prof es~ 

sional and amateur operators with equal sat­
isfaction-they give the best results under all 
climatic conditions. 

Send for a pair and convince yourself that 
they are 

Best by Test 
We illustrate our New Improved NA VY 

type, 3200 ohms. This is our finest set and 
Rells complete with hard-rubber headband 
and six foot silk cord for $r3.oo. 

Send, stamp for descriptive matter. 

C. BRANDES, ·Inc., Wireless Receiver Specialist 
3 Liberty Street, NEW YORK CITY 

~ 
PACIFIC COAST-Aylsworth Agencies, 149 New Montgomery St., San Francisco. 

AGENTS CRICAGO-Wit!Bei-. Electric & Mfg. Co .. 713 South Dearborn St. 
AUSTRALIA-G. C. Hamilton, Ltd., 177 Elizabeth St., Sydney, N.S.W. 

You Need Our New Bulletin. 62 
ON WlRE.LESS TELEGRAPH 

Send for it. Contain• Codea and 
Special Feature• 

SEND STAMP FOR BULLETIN which abow• 
oatfih complete, compact and of proved merit, and 
io many caaea for less than you can make a set at 
home. Expertly bailt'and ready for use. 

Explain& in simple language the most educa• 
tional of modem sports{ how to get started in this 
scientific game for sma I cxpeose. Read messages 
in the air, get t'hc correct tJmc daily from the 
government by wireless. 

THE HUNT & McCREE FACTORY OF 

MONMOUTtt ELECTRIC CO., Inc. 
92-94 Murray St., ~ew York 

The Audion Detector 

:rHE RADIO TELEPHONE CO., holders of 
thirteen U. S. ,Letters Patent granted to Lee 
de Forest, covering detectors operated by heated 
gases and emploY.ing a local battery, present the 
Type ;R,J. 4 Audio~ Detector, at $16.00 (licensed 
for ~nvatc or eitpcruncntal use only). 

BEAR I~ MIND that this is the only detector 
of the aud1on type offered to the eitperimentcr 
which is manufactured under our patents, and that 
we are the only concern frqm whom renewal bulbs 
ma_y be legitimately obtained. 

The Jl?anufacturc, sale or !JSe of any detector of 
the ~.auqion type not authorJzcd by us constitutes 
an 1nfr10gcment on our basic patents, and we arc 
prepared to take any and all measures necessary 
to protect our patent rights. 

SEND 2C STAMP FOR BULLE.TIN DESCRIB­
ING THJS INSTRUMENT. 

,:he Radio Telephone Co. 
Dtpl J. 

1391 Sedgwick Ave., New York 
Live Dealers Write for Terms 

• • •• When writing, ple~sc tl)«;ntiort ••Modern Elcctrics. 0 

iilll 
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"H-C" RECEIVERS 
FOR WlIRlELlE§§ 

Ol?IlCRA.TORS 
1!:niHl!I It 

W eigh1t only 10¼ 

ounces. 

Sensitive k the 
sUgMest 'Vibra­

tion. 

They excel in the 
essentials. Ii; 

Every Set is f1'll')1 '. 

guaranteed. w 
Send for bo·<>klet,

1

1; 

No. 20E3 J! 

The Holtzer-Cabot Elec. Co. ii 
CHICAGO, Ill. BROOKLINE, MASS.I\! 

Guaranteed 1000 Mile Receiving Set, $3.35 

Set 201 consists ot 0110 DOlJBLl'J alldo tuner 7¼" Jong 
wound with 150 teet ot No. 2t wire, "Our Don•t Jar Out" 
universal dclcclDr, a. 1000 ohm double l>Olo -•er, con!. and 
bea.dband. 1 bod oondenscr, 1 bu.uer and 1wttch that tel.ls 
you If your det.ector ls working, 6 lnaula.tono and dlalnm­
Seod et.amp ror bulleUn G for other remarkable •&lues. 

NICHOLS ELEC. CO., 35 Frankfort SL, New York. 

Licensed Agents for the Sale of 

PERIKON CRYSTALS 
(By the W. 8. A. Co.) 

For Amateur use only, $1.00 per aet 
LONO Ol~TANC:B WIReLBllS CO. SUPPLIB.S 

CEO. S. SAUNPERS 4 CO. 
111 ·--- Strut IOftON, MUS. 11 lma•lre Slrul 

Amateurs In and About New York 
Pl- ta.Ice noUco. I b&fo an a=nnulatlon ot Ulod Wire­
lea A.pparab.11, pa.rta, tool.I, m&Chtner7. Electrical A1>1>aratua 
Belle, Burglat Alll'Dl Spriap, Pwlh Button,, eo,ered Win. 
Ca.sea, Bras., Boda, etc., Paper Tubes, Elecutc Llabt Bulba, 
.Motors, sw11c,os, etc. ; a Speed Lathe, Condelllfrs, and other 
articles too numeroua to menUon. Aa I want to make room 
for a fresh 1tocl', will a&erlllce; any reuonable oll'er ac­
cepted. Don't write; call any ttme from 9 A. H. to 10 P .M. 
I. F. ARNOLD, 243 B. 118th St., N. Y. 

When writml', pleue maition "ModerA Electrica." 

other hand, he experiments with the 
quenched gap his failure is generally 
due to his having failed to make it air­
tight, and also to the voltage being too 
high and the amperage being too low. 
The Poulsen system is very seldom 
experimented with by amateurs, owing 
to its expense and complexity, and to 
their inability to obtain high pressure 
direct current. 

The amateur experimenter generally 
finds that the low frequency set suits 
his purpose best, because of its sim­
plicity and inexpensiveness. Another 
reason is that it is not necessary that 
he should maintain constant communi­
cation with another station. However, 
one's study of radio-telegraphy is far 
from complete if he has not studied 
and experimented with undamped 
oscillations, for it is there only that 
he reaches the highest branch of the 
subject. The quenched gap is used 
entirely by the German and Mexican 
Governments, the Hamburg-American 
Steamship c;o., and elsewhere. While 
the rotary gap, in the service of one 
of the largest American steamship 
companies, and in the U. S. Navy, has 
shown its superiority to other systems, 
especially in the tropics, though the 
quenched gap gives excellent results. 
Sets using high frequency undamped 
'Oscillations are coming more and 
more into use each year, and, if for no 
other reason, they are therefore worth 
our study. High frequency wireless 
systems form a very interesting sub­
ject and we may expect the greatest 
discoveries in radio-communication in 
the next few years to be brought 
about through their devel-opment. 
Therefore, it is well to advise those 
interested in radio-communication to 
study the subject thoroughly before 
experimenting with it and then to con­
duct their experiments accordingly. 

THE MALDEN AMATEURS 
Recently a number of Malden boys 

interested in wireless and electricity 
came together and formed a wireless 
dub. 

The officers elected are Emariu•·l 
Kline, president; Isaac Horowitz, ;ccre­
tary and Daniel Barrett, treasurer. 

'Address all communications to the 
secretary, 378 Cross street, Malden, 
Mass. 
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Transmitting Sets 
Receiving Sets 

Transformers 
Condensers 

Spark Gaps 

r-

Oscillation Transformers 
Wave Meters 

Tuners Keys THE BUTZEN TRANSFORMER 
¼ K.W. $15.00 ¾ K.W. $22.00 1 K.W. $36.00 

If its wireless, we manufacture it in the 
CLAPP - EASTHAM shops, the CLAPP - EASTHAM 

way; a little better than the best. 

. The most complete wireless catalog in 
America, also a catalog of parts and materials 
for the construction of apparatus, sent for 4c. 

Blitzen Receiving Set, Price, $33.00 stamps. 

CLAPP-EASTHAM CO. 
143 Main Street, 

Aylsworth Agenciea Co. 
149 New Montgomery St., San Francisco, Cal. 

Western Sales Agents 

PROPER TUNINO 
in receiving circuit means the use of selective, 
well designed tuning apparatus. Our new Induc• 
tive Turner leaves nothing to be desired. De­
signed right, built right, tunes right, priced right. 
No sliders to cause poor contacts or short-circuit• 
ing of turns, windings in _Plain sight, instrument 
beautifully finished. A piece of apparatus you 
will be proud to own. Used with our Audion 
Detector makes a receiving set which cannot be 
excelled. 

Price 

CAMBRIDGE, MASS~ 
J. J. Duck Co. 

432-434 St. Clair Street, Toledo, Ohio 
Centnl States Agents 

$10.00 
Poatpaid 

LOOSE COUPLER 
Len§!b Diam. Wire Thread per in. 

i--'" 28 Bare 28 Illustrated leaflet will be mai.led to any address 
upon receipt of a 2 cent stamp. 

Prim........ 6 
Sec......... 6n 

Secondvy h.u 10 
,witch. 

,t;• 30 Silk Enameled 
taps operating with aplendid 

THE WIRELESS nFo. co. 
CANTON, O. 

FAUCET WATER MOTOR 
=s:.. ::!... :=_~ SZ.&O. 
................ wau1 .. -
dllae, i,ellM. Ia -• cllf• wllere 
- Ila•• •• .... ta. .. , wbn tlae 
water ,swear• ll ,..._ a •-••• 
••••• will h rt•• h••, •nl,­
at •aot If 1•• wut w tub -em-. •••• ,., ., If ,. .. - ... ate 
7ear wllele tla., liberal AlU7 aa• 
coauaial!H wm ~. ,.w. 
.&.LCOHOL aTOVBa • ...... 

.A.XD ru T 1•0•• 
E.NGINEEU W ANTI.I> t• -•• hr eatallll el 

lailcatora. a.•••• W\eelt Plaaiaeten. A .. ,.. 
LIPPINCOTT M. S. CO. 
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ENGINEERING CO. The SPECIALTY 
217 S. c.,ntral Avenue Baltimore, Md. 

NOW READY 
TH& 

Airman's Vade-Mecum 
No. 1. Meteorolog7 

B, Colo11cl H. E. RAWSON, C. B. 
(Vic,-Pr•rid-,it Roysl Md•ol'ologicO, Somt,; 

Cot11Kif A•ro11avricaf Socid31) 
Cot1TUT1 :-Introductioa. and 6 Cbaptere • oa. 

TemP11rature,_ __ Preuur~ Wind, and ~e­
clpltatiea. Weather .l'orecutll!.1. laML 
(Ilfv.nrat•d.) 

P•lce, '8 eeata. Pe■t .,-•• 
' 

"WIUIITICS" I, lllhl Wall &lfp., luCII 110. l.ld11, L t' • 

When writinr, pleue mention "Modern Eloc:trica." 
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f R[[--Send for ·r his -large Illustrated Catalogue of 

HOME-STUDY BOOKS 
ON 

Electricity, Engineering, Carpentry, 
Building, Painting, Buainesa 

Check the subjects you are interested in 
and mail it with your name and address, 
We will send full particulars by return mail 
...... ll1ct11c1I [1p111rl11 
..... lite. UPI 111• P1111 S-,L 
...... Btetrlc.al llrll& 
...... T11t .. ,11 ti,trt 
..... l!Ulltct 
...... 81llt111 tnb1tt11 
...... Alchlllchral Dr1fU1111 
..... CNcr1t1 !ldltlf 
...... lllcualcal Dr11tsa11 
...... s111aE1pa111 
...... s1,um11 &&11111 

...... Gu &tin En&lmr 

...... latomobllt lhtbulct11 
...... 9HhlJII 
...... Pl111hr 
...... N1111 IU lrlctllJII 
...... c11,1111r 
.... :.P11Jt1r, SIPS u• car• WrillDf 
...... f.Jt111lrllill 
...... 11·1ru~1, 
..... 11,1,r-..1 

FREDERICK J. DRAKE & CO. 
D 22 • 1325 Michigan An. CHICAGO, ILL. 

Change-your dry­
brittle-oily hair­
caused by Dandruff­
for clean-­
healthy-hair. 
11Use Karotone Hair Tonic, a scientifically prepared com-: 

pound for dandruff and hair troubles. having heal• 
ing antiseptic qualities-prevents baldness, weak 
and' falling hair-absolutely free from injurious 
chemicals. 

1TThe purity of Karotone Hair Tonic is attested by prom­
inent physicians who made careful analysis of the 
ingredients. The tonic may be used on Baby's 
head as well as on Father's and Mother's with ab­
solute safety. As a preventive and cure for scalp 
and hair ills, or stimulant to aid nature in the 
grnwth of hair. 

1TA few dro_ps 'of the tonic rubbed into the scal_p once a 
day frees the scalp and hair from dandruff and 
keeps the head in a cool and healthy condition. 

1!Large 10 oz. bottle for family use sent packed in sealed 
carton by parcel post anywhere. 

. PRICE, $1.00 

KAROTONE ··GO. 
' Established 20 Years 

59-M-V eaey St. Ne~ York. 

Whe~ w,1inir, please mention "Modern Electric:&." 

(Co1iti1111ed from page 934) 
pieces of apparatus, one being the trans­
mitting set, and the other the detecting 
apparatus. The latter is contained in H 

case ten inches Jong, five inches high and 
four inches wide. The transmitting set 
consists of a storage battery and a spe­
cial form o.f transformer coil with nec­
essary connections and switches, to 
transmit a current of electricity through 
the line. Another compartment of the 
same box holds a reel on which is wound 
about 500,..feet of copper wire. 

It may be stated that the indkator 
or detecting apparatus is composed of a 
supersensitive current detector of spe­
cial fom1, while attached to. it by a con­
necting cord are two special sensitive 
telephone receivers with a head-band . 

In order to operate, one end of copper 
\Vire is attached to a faucet or other -fix­
ture which connects with the pipe to be 
located and the other end to one p9le 
of the transmitter. Connection is then 
made to a .fixture in some other house,, 
or to a fire hydrant, or valve in the main, 
to the other pole of th.e transmitter by 
this means forming an electrical cir­
cuit. With the throwing on of the svtitch 
of the •transmitting instrument, the cur-: 
rent immediately starts running . from 
the batteries and coil th~ough the cop­
per wire and fixture down the piping to 
the water main in the street returning 
to the battery and coils again by way 
of the connections in the second house 
or through the fire hydrant or valve. 
The person handling • the indicator then . 
places the telephone receivers to his ears 
and starts on the trail of the "lost pipe." 

As soon as a sound is heard in the 
telephone receivet's the operator is ap,­
proaching the pipe or main which he 
wishes to locate. ·when directly over 
the .pipe the sound will be loudest. By 
manipulating the indicator, i. e., swing: 
ing ! and turning it, the dire~tion of the 
pipe can be accurately located and by 
simply walking along· t.he grti-und in the 
direction that produces the greatest 
so)lnd, when the indicator is. swung, the 
location of. the pipe or main can be as­
certained. 

It is held that the same methods ap­
ply to gas services and mains. T!1is in­
strument will also locate exac;t p~mts _of 
junction between n1:ain .and ~erv1ce, m­
dicate. changt _ _i_ri~~cl.v:e~{1,on and can be 
used to locate dead ends. The charac-
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/r NEW 1913 CATALOG 
l1 JUST OUT 

Showing a complete line of Wireless 
l\laterJal, Novelties, 

Christmas Tree Outfits 
Lionel Trains and 

Electrical Toys 

CHRISTMAS TREE OUTFITS 
Onc•h•II re2ul2r price. Qu2lity the best. $2 35 
8 li2h1 baller)' outfit, complete with 3 • 
drr b::atteries - - • • • 

FOR I JO VOLT CIRCUITS 
With assorted colored lomps 

8 Li2ht - - $2,40 16 Ll2ht • • 
24 Light • • 7.20 32 Li2ht • • 

'With fancy fruit 2nd fiowcr lamps 
8 Light - - $3.80 16 Li2ht • • 

24 Light - 11.40 32 Light • • 
Birds CXlt2 - .45 Sont• Claus 

$ 4.80 
10.4-0 

7.60 
15.20 

.35 

N9: 2. Complete Electric TniD Outfit, consisting of Locomotive, 
Tender, 2 t<2ilet$, 2nd set of third r2II 1r2ck (4 curved.) Will operote 

• on 2 dr1• cells. Holidoy price, coniplete by express • .• $1.85 
No. 3. Larcer Outfit with Electric Hudlicht 2.35 
~o. 9. Larcer Locomotive vdth he:idli,:b1, ll.reer tr2ilers, 
4 sections cun·ed tr3ck. Price Complete - 3.90 

• . No. 10. Heavier Outfit th>n No. 9. Switch connected to track, 
will opcr:ate on 110 Volt A. C. Current usine our No. 5 A 
Tronslormer. (Price, $3.50), or ◄ dry bancries. Price • 4.50 
Extra straight l ft. sections ol uack for any of these trains .15 

-BOY SCOUTS ILLUSTRATED 

SEND FVERMONT0 SCOl,aT 
PUBt.ISBED MONTHI,Y IN THE 

GREAT 
STORIES 
26c. a-Year 

INTF;RESTS OF THE BOY SCOUTS 
OF AMERICA 

THE VERMONT SCOUT; RUTLAND, VT. 

WIRELESS BARGAINS 

Former lo~tion of Anderson Lfe-ht & Specialty Co. 
134•136 N. la Salle St., Chicago (Opposite Cltr Hall) 

SPECIAL :-Rotary Spark Gaps 
$12 Complete • 

I,., C. or D. c. Motors 
Parta Also Sold Separately. 

G. S. CROWTHER 
1414 Pembroke St., VICTORIA. B. C .. Can. 

GORDON CELLS 
• A RENEW AL consists of a complete interior, and when the 

renewal is made it m.ikes a coinplete new battery at a very 
moderate cost. 

Costs less to maintain than any other kind of battery 
installation. 

All types and sizes for all 'classes of work. 
Further information and catalog on request. 

GORDON PRIMARY BATTERY CO. 
150 Church Street, NEW YORK, N. Y. 

H You Will Take Advantage of This Right A way 
la .. IIIU.. • -cllq GAS DUGY, wluola la tu llnliHl _. _,,._ t. .._ 

..___. la au .,..{au, (u OD& JMI"\.?'- wW -cl Jn fr. a _.,, of -u- u .._ • 
Iutall c.-i1M Jtqta-." GAS K.Na.a.GY ooNn Ille ltadeaar,, ~ A•teaoll11e, 
Madae, Acreaa•do. ud Pnd-,- Wda la a waJ tM.t .. etw ,.,_. "'-- J..t -• Mo. 
ia ~ • arreu, aa4 •• will ..- J"Wr 9IOICri,tioa f•r • ,._ .... ...U 7•• rrula 
~ ., ............. ti .. ed beok. 

GAS ENERGY CO., 22 Murra7~St., NEW YORK CITY 

When writinii, pleaac mention "Modern-Electrica." 
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r-------------s649 BUVS THE MATERIAL 
NEEDm TO BVILD 
THIS HOUSE l 

H&uce DHlgn No, 163-A 
A aqunre, aemi-buncnJow cottace, 26 ft.. x 26 f-t .• four 

rooms mth ample closet apace down eta'irs and 2 good 
elied bed'N)()ms, both. nod 3 closet. upsta.in. One of 
our m~t Popular desti,."D-8. Our Jow price on mo.torio.l 
means an opportunity to own n beoutl.ful modern 
home o.t much less tbo.u usual cost. Pa3,•s b\~ returns 
P1o11ns':~~ ~i:;fti~tl~~mt!!.'. Complete Bluo Print 
Ask for Free Book of Plans No BT-192 

This handsomely.i)lustrated vol umo ~et us u ror• 
tune to Qroduce 1 ond contoins more thnn JOO of the 
best dcs\81)8 of nomes. barns and other buildings 
Telle nil abont oor Grent .Buildlog Offer. Our prices 
on :iJRAND _NEW moteriol nre lower than you can 

r
OS9tbly obtain elsewhere. 
' WE MAKE PLANS TO ORDER 
Oor. Architectural Depnrtmeot can help you develop 
•nr own b11Ud!ng ideas. We employ building e:r­
,rte who thorou1<lily undentand their busilless 
I, 15 to 20 MIiiion Feet of New Lumber 
tnati,ntlx on han.d at oor Ohicogo yard. Lari,e stock 

.Hi.Kb urnde M1llwork, Hordwore, P1>iut and other 
,wJding mBteriol. Send us your list for low estimate. 
~~:;'.b!"fi.f~df~:r~~:r~~rial at a 30;to 50 per cent 

HARRIS BROTHERS COMPAN'V 
Owners CHICAGO HOUSE WRECKING COMPANY 

35th and ••on Sta. CHICAGO 

STEEL GARAGES 
FOR AUTOMOBILES AND MOTORCYCLES $30 AND UP. The "Edwards" is 

easy to install, Rust-proof fire­
proof. practically indestru~tible. 

Edwards J" . ... ~ .. , Fireproof .-., ,- " • · 1 ·f: -~=,~ . 
-~ ~ fj • "l<t• • ~ • 

Garage - ~ 
All Sizes. • 
Lowest Prices. 
Postal brings ·ii 1c~ =· .¥; 

Catalog. • 

THE EDWARDS MFG. CO. 
747-797 Enlesloa An., CINCINNATI, OHIO 

DEN PHOTOS 
of the cuteat aocietygirl■ of 
Chicago in charac:teriatic 
posee, never ahown before, 
ThiacutNo.lOint,izemtd. 
and 40 other po1e1 in Ill. 
Cir. by prepaid expreH, 
50cts. in 1tamp1. 

MELLEN PHOTO CO. 
100 N, 5th ATe., Chicaso 

Big 1:ntertalner 320Jokea and Riddles, 
153 Parlor Games and 

Magic, IS Tricks with Cardi, 73 Touta, 7 
Comic Recitation,, a Monologues, 22 Funny 
Rendina-a. Also Checkera, Cheas, Dominoee, Fo:r 

• and Geeae, 9, Meo Morris. All lOc. po•tP11ld, 
J. C. DORN, 709 So. Dearborn".Street, Dept.37 Chlcqo, UI. 

ter of the ground does not affect it, as 
asphalt, granolithic, brick, stone.. mac­
adam, wood, plaster, dirt, or any other 
substances do not interfere in any man­
ner with its successful operation. 

It is claimed that the instrument has 
never failed to locate the main or serv­
ice pipe and has been used in thousands 
of cases since its adoption by the W a­
ter Department of the District of Co­
lumbia. 

TRI-STATE WIRELESS ASSOCIA­
TION 

On Wednesday, August 6, 1913, the 
Tri-State Wireless Assocation held its 
semi-annual election and the following 
officers were elected : 

C. B. De La Hunt, president; C. F. 
Lyons, first vice-president and consult­
ing engineer; J. Marchisio, second vice­
president; W. A. McKelvy, recording 
secretary ; Miss N adie Dacus, corre­
sponding secretary; Jerry Williams, 
treasurer; H. B. Horn, custodian, and 
J. M. Daly, technical adviser. 

Then, the various wireless topics of 
the day were discussed, some of which 
were: The advantages and disadvan­
tages of continuous wave systems; 
the rotary synchronous spark gap, 
the Heterodyne receiver, etc. The 
intricate details of all were fully 
gone into an4 various theories were ad­
vanced, all of which were of great bene­
fit to all those present, increasing their 
store of knowledge of the art of wire­
less and thereby enabling them in the 
future to be-better· able to overcome the 
perplexities which continually confront 
the experimenter, and which otherv.·ise 
might halt him in his progress. 

As climatic conditions have a marked 
effect on wireless signals, the Tri-State 
Wireless Association would. be pleased 
to hear from clubs and individuals in 
other climes as to the results of their 
experiments and we will reciprofate by 
giving our experience. 

SUBURBAN RADIO CLUB 
The Suburban Radio Club was recent­

ly formed and meet at each member's 
home to discuss principles of the theory 
of wireless and to practice the code, etc. 
John Purssell is president and he would 
like to communicate with other amateur 
operators. Address J. How~rd Fellows, 
secretary, 5504 Wisconsin avenue, 
Washington, D. C. 
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Eo I[o Coo F AJLJL NEW§ 
TRO" 
RY 

J>eCl&lly deetgned ror the 1LD1.atwr, and la Just wbat you have been 
looking ror. B'llll 12 largo rotaU011 zinc plup ""d two at.3tlonary 
o.dJuat.ablo zloc plugs mensurln11 %" In diameter. Tho IJltter &dJu&t­
"blo Plugs are mounted on two bru, atanda. The Bol&rJ' plu,a nre 
mount«! oo a brasa rinll' wh!Cb lo tu.ru la mouot.ed on the btafl' 
ho.rd rubber dbG. Thia dlao Ill rotated bT m....,, or a o volt battery 
motor, or & 110 A o or D o pawer motor which rotatee Ulo dlao at 
from 3000 to 4000 R P U. 'nle APParatue la mouoted on & boal'l" 
black Obro baeo %" Ulick, Geoeroua Bl.odln11 l>OSl.o are proYlded. 
SLze.. 10 x 6" 6". WelaM, S lbe. Wheo orderln& otato U 6 volts, o 
110 A. O or D O motor la wanted. Prices ue tbe$15 O 
so.mG. PRICE • 

"INTERCITY" 
.·-. WIRELESS 

1
•• OUTFITS 
~ $7.so 

We ho.ve bad a ~tsteot dem&lld rrom our frtODda to 
got out o. compact little wlreleas oeodlns out.llt at a low 
price. Hero lt la. Thia outfit com1>rtae& tbe follOW1n11: 

A l" Bull DOIi Spu!c coll. No. 1088. one 9220 •P&rk ll'&P 
mounted right on to the coll. one 1118 ko, mounted on 
ho.rd rubber composlUon boae. one blah tenalou apeclal 
aendlnr condenser mounud under the colL 

Thia outnt wtll aend meaacee from G•e to elrbt mJl11e 
and moro uoder r..voro.ble coodJUon1. No batteries &re 
tumlahed with thla out.llt t.t tho price Quoted. 

At tho 1>rloo ff& oell It 7DU will co loog &nd ru before 
:rou will duollcate the out.Ill.. It la tborouahll" 1111aron­
teod, &0d we ffDl auhanire an7 "Inter-City'' OuUlt which 
Droves detective b:, ualna; otdlD&rJ' care, wltb- $7-50 
In one :rear. IntroduCUoo orlce 

Ohm. Telephone 
Receiver 

NEW 1/4 K.W. 
TRANSFORMER 

'lbe !&Ult wtreif:H 
lra.natormer. "JI' o u r 
tops ,.,., brou11b1 out 
by means ot wbJcb 
<IIJrertnt voltues can 
bo ta.ken OIi'. Oo 
110 ,ott A C CUffeot 
thJa trall!lormer de­
llvers " voltago of 
12,000. Two f(TJ' 

1 • r g e loaula.t.or• 
\Vhlch C41Tl" the bJgb 
tension current are 
provided. The olze 
of this tramtormer I.I 
vory compa.ct. the 
Gnisb lo rlabt &a ffell 
the price. 

We suaraotee that thla tr&0alorw<J 
lo.U.St and l>e6t &rUcle. and U :rou are look.l.o1 
ror a ••17 emcleot tr&DSformer $IS OO = 
thb .Is tho one to bu7. PRICE • ~ 

80 
WATTS. 

Wliu writios, pleue menti011 "Modem Electrlca.." 

... 
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Radio Gift! 
Make the Radio Experimenter I 

~appy with a copy of Edelman' s • • Exper-
1i:nental Wireless Stations.'' Nothing within ten 
umes the price will please him so much. Edelmaa's 

"~xperlmental Wireless Stations" 
is known ~s a sta_ndard the world over. It tells all 
about Radio Stallons for beginners as well as ad­
v_anced readers,, s_o all can understand. The U. S. Qffi. 
c,al_s endorse tl11s book; commercial operators refer 
!O 1t; _all readers depend on it. The very latest data, 
!Deluding the most recent improvements, arc clearly 
1Uustrated and -,xpl:1ined. The 

New 1914 Revisel Edition 

~ :ur~~o~~""1~ s 1.so 
Is a most com· 
otei,, nnd accu• Postpai• 
J'alo UP·to-tbo.. 
mlouto book. 
E<eo 1Abrnti:tn1 Onler How 
endonio It as tho oot or Its 
kind. Exact details and di· 
menslons of o,-el'J'lhlnl: tor 
Wlrele&s work aro ;h·en a.s well 
as slmplUJod rormulos, odalnol 
cxt>erunents, sclent!Jle notes and 
methods or oper:,Uon. 

'l'bo tint ed!Uon sold out ID 
9 months. By printing a larao 
ed!Uon I nm able u, offer U,ls 
big $2.00 book, better tbao 
en,r. at only $1.50 pastl)o.ld, 
cuara.ntoed sattsractol']'. Ordt~ 
at once. Accept no mbsUtuu,. 

Phlllp E. Edelman 
202 Lynd ale so. 
Mlnneai,olls. Minn. 

!!!! MODEL ENGINEER 

AND ELECTRICIAN 
Ed.lted b:,-Perclval Marshall, A. I. Mech. ll. 

·publlabed weekly at London, Eng. 

The paper which tells ;you how to make 
model locomotives, steam and gas engines, 
aeroplanes. motor c:,-clee, boats, d1na.m.01, 
motors, colle, batterlea, wirele1111 apparatu■, 
and ner7thlng mechanical and electrical. 
J"tl9t the paper tor the man or boy with a 
workshop. It ls written b7 experts, and 11 
read b7 aclentlllc amateur, and prote■-
slonal mechanlca and electrlclans all onr 
the world. It bas thirteen :,-ears' reputa­
tion tor hJgh-erade lnstructlon In the 
theory and practice of ■mall power en­
aineerlng. 
" Every lsaue 11 tnlly Uluatrated. 

Single cople11 8 eenta. Annual 1ubacrtp­
tlon three dollar■ poatpald. 

Sole A.gents tor U. S. A. and CanadL 

SPON & CHAMBERLAIN 
123G Liberty Street 

NEW YORK 

When writing, please mention "Modero Electrics." 

THEJ NITROGEN-FILLED HIGH 
EFFICIENCY TUNGSTEN LAMP 

(Co11ti1111ed from P(}ge 940) 

filament evaporation, but by proper de­
sign of the lamp parts the presence of 
this gas may be made to prevent black­
ening of those glass surfaces through 
which light is transmitted, th!! result 
being to make possible increased lamp 
life at high efficiencies. 

In the second paper of the evening, 
Dr. Langmuir and Mr. J. A. Orange de­
scribed practical applications of the 
principles already outlined. By the use 
of these they have been able to construct 
la;ge tungsten lap1ps which, starting 
with an efficiency of 0.40 watt per candle­
power, have run over 2,000 hours, with 
an average efficiency of 0.5 watts per 
candle over that period. 

Experiments with filaments of various 
sizes early indicated the desirability of 
using _large diameters. The iarger fila­
ments gave not ooly a better efficiency 
at any definite temperature, but also a 
much longer life. Thus doubling the 
diameter decreased the consumption from 
0.65 to 0.56. watt per candle, and in­
creased the life from 90 to 300 hours. 
This improvement in efficiency is at­
tributed to the relatively greater heat loss 
by convection from small wires. The 
life of the filament is determined largely 
by the loss of tungsten from the filament 
by evaporation, and has been found to be 
dependent on the relative decrease in 
diameter thus caused. The evaporation 
of tungsten in nitrogen is largely a dif­
fusion process, and is nearly independ­
ent of the size of the wire. The rate 
of evaporation per unit area is thus in­
versely proportional to the diameter. 
Relative lives of very small wires in 
nitrogen as therefore nearly proporti~nal 
to the squares of their diameters.· 

But filaments of large diameter i:e­
quire very large currents to maintain 
them at the operating temperature, 2850 
deg.; hence unless very low voltages are 
used, the po-wer consumed by the lar~er 
wires is so-large that only lamps of high 
candlepower could be made. To increase 
the effective diameter of the filament 
without decreasing its resistance, a tubu­
lar section might be used, but the more 
pr-actical construction, and . th_e one 
adopted, takes the form o.f ,~mdmg t?e 
filament into a tightlJ ~oiled hehx. 
Among the advantages mc1dentally ob-

.. 
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Did You See the 
A USEFUL APPARATUS 

BUZZOPLEX 
for Learning \i\fireless Signals. Testing Crys­
tal Detectors. Regular \1/ ire less Transmitting 
Key. And for operating regular telegraph 
line circuits many miles long with one cell of 
battery. 
Send for free descriptive circular of the Buzzop!ex. Also Price $12,00 
for our new .l\'fanual of Instruction :.nd Wireless Catalogue. Suhject to Discount 

J IX! R»UNNELL & co Inc Electricnl lUnn11fncture1•s 
• a D ■, •p 32 Pn:i:-k Pince (Drondwny Block), New York 

A 13200 Volt Transformer for $9. 
• 30,000 TURNS OF WIRE ON THIS TRANSFORMER 

Do you realize that to meet the government require­
ments you 1m1st use a small condenser? 

Hot Wire Ammeter 

"Conllneotol" l' y po 
5" dlnm. 0-.G to 
0-5 amp. SpceJU 
oiler u n t I 1 Dee. 
20th by Pa. r co I 
}>ost .............. $4.95 

Tmo A. C. 2½" 
dlo.m.. bf Parcel 
P06L ............... $3.40 

Slzo 3½ ,c GIi White Mar· 
blo Bose, durn.lllo con­
struction, lndefallaablo 
operaUon, reliable, not 
sllckln~. remo,ablo con• 
tocL points cnrn•lni; 2G 
nmp. Speelnl orrer till 
Dec. l by Parcel Post .. $5.40 

Set P4rts without J3aso .. $3.96 
Smnll Wlrclus Ken. top 

or ltt: (..-onnccttou. br 
Parcel Post. ........... $1.95 

½ K. W. Wireless 
Transformer Coil 

for 110 ,oils D. C. cir• 
cult, al.so for A.. C. used 
with rodlOer. Spe<:lal 
ot?er untU Dec. 15 by 
Parcel Post ............ $6.35 
For 6-8 1·01ta battery 

with dbrator ......... $7.70 
Wireless Sonrk Coils 

111. By Pnrcel PosL 
S lbs ................ $3,87 

Other sizes quoted upon reQuest. 
Llternturo for Wireless Instruments rree with e•crr order, 

ou,crwt,e ;; eta., stawps requested .a.11d credited ou first order. 

' COSMOS ELECTRIC CO. 
136 M LIBERTY STREET NEW YORK 

How will you get tull power out of a small 
condenser? 
The answer is, Use high-voltage transformers." 
In other words, Packard transformers. The 
above transformer is almost a ½ kw., for it can 
be used with 4 amperes primary. Order today. 

The Packard Electric Co. I 
WARREN, OHIO. 

M f A TT Procures 

PATENTS 
1868=1913 

7~· .. 1-•r .. ,-\~­

G. W. MIATT, Counselor at law 
SoUcltor ol U. S. aad Forelp Pall1ls, ate. 

Ofnm: Tempt, Court, 5 and l 811\man St., NEW YORK 
'Pho11e, 5437 Co,tlaodi; Niabt, 3390 Moruinlllide 
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Cenuine·erack Seal Grain Leather BIiifoid and <:•rd c._ 
lDENTIFICATION STAt,1PS 

CARDS "-. BILL,FOLD \ .t::r.,; - -I 

FOLDED 

With Your Name In Gold 
The most remarkable offer eve1· made in 
high-class leather goods. "'A new three-fold 
comb,mition case which it is absolutel}' impossible to 
duplicate elsewhere a tn nytlling Ii ke our direct-to-you 
factory price.$1.00. prepaid. Madeotgeouine, beauti• 
ful blnck sen! grain leather with rcnl moire lining. 
Most skillful ,vorkmnnship. With your no.mestnmped 
in pure gold lenr entirely Free. Sto.mping alone would 
cost from 25 to 85 cents elsewhere. Jllensures S x 5 
Inches folded. Seven useful pockets with two trans• 
parent compartments. Secret bill pocket. Two-ycnr 
calendar. Emblem of 0111' order stamped for 25c 
extra. We guarnntce satisfaction or refund your 
money without Question. This remarkable offer will 
~\t:~ 0

s'l~C:'l:'JlYo,~t:~~r .. f ~,;;ie.1n~o~W1~~~~ 
postage gtaznps. 

Genuine Black Seal Grain Leather Blllf old and Card Case 

CALCSO 

POCKETS NAME IN GOLD 

¢ 
OPE:N SIUPDCKET 

Made of the best black seal grain leather and 
sold underourwell known guarantee. Measuress:i:s½ 
In. folded. Ras 12 monlhlycalendan in tnu,sp:,rent window. 
Long bill!old pocket and 2 card pockets. With your name 
~~t1~ o~ii/'r~~ i~ g~~~io1e;J;~~ l".:';Jnih~ •~gl>;_~r!:= 
demand. Order either the $1.00 billfold and card case, or tho 
60 c.,nt one today. 1f you arc not ready to order todny, send 
for our freo catalogue, 

Guaranteed Leather Goods 
A wonderful and beautiful array of the finest 
leather goods in the world at nmazini:ly low prices 
:ire ohown in our beautiful new leotber catalogue. With nn 
nbsoluto guarnntceof eo.tisfaclioa ormone.y refunded. LargQlt 

~~
1~f'~~fJ!~.1

'J;~~~=m~;:,"Jf~!!::h':;5!:~,~~'!i 
ro~u:~t•J.8e 

0f~if~~t ir~~0~r.U;~:::;.t~.pris • 

FREE Book arid Gift Calendar 
Send the coupon and we will mail-•••••••■-
you our beautiful free boolc on l~ther,. ....... •••••••• 
with tho unique gj{t calendar . .It will )<ccp ♦••~ 0 Up ON 
you 1n mind ot birtbdaya. o.nmveraanes., ♦ ♦ 'Iii 
etc. which you might not remember •• ~♦•; S Leath " d C 
With this book it ia cnsy to select suit• ••• •u. • ervoo 5 o. 
olllo presents for all occasions. Good ♦• ♦ Dept. 6 
leath~ria nlwaya in good taste :ind ♦• •♦ 240-2--4 Hortll Clatk SlrMt 
makes tho most acccpta.blogi{ta 11'.•• Chl~&o, u. LA. 
1or ovc.ryooe. ♦~ GenUem.eo:-Wlt.hout any oblln• 

~• tioM what.o•u on my s:,ut. pJcu.e U.S.LeatherGoods Co .• •.• •end mo ,our fru book OD 1 .. u,., 
Dept. 6 _ ♦•• ,.♦ with slfc caJeodu. 

240-2-4 N. Clark St. ♦•7 
Chicago, U.S. A. ♦•♦.•• N ................................................ - ......... . 

Pio11ttrs11/lheR.r♦♦♦• 
d111lt1t Lea/lier+♦♦ 
Goorfr Afm'I o,.. .. ♦~ 
dtr 811si11t.rs ♦• Acl.dre.a... .................................... -·•• 0 •-•H•• .... -
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tained is the automatic correction of 
local overheating of thin spots in the fila­
ment, which would otherwise magnify 
themselves rapidly. But in the helical 
filament such an overheated soft spot 
will be pulled open by the normal ten­
sion and sag of the filament, preventing 
further progress of overheating by pro­
viding increased radiation and convec­
tion. 

In ordinary lamps about 20 per cent. 
of the energy radiated from the filament 
is intercepted by the glass and causes 
heating of the bulb. In the nitrogen­
filled lamp, beside this radiated heat, 
there is an additional amount of heat 
carried to the bulb by convection-an 
amount varying with the type of lamp 
and ranging from 6 to 40 per cent. The 
convection currents carrymg this rela­
tively large amount of heat, travel ver­
tically upward within the bulb, and if 
they strike a small area of glass, tend 
to overheat it. This overheating may 
liberate enough water vapor to cause at· 
tack on the filament and blackening of 
the bulb. The filament should therefore 
be placed in the lower part of the bulb, 
and sufficient area allowed in the upper 
glass surface fo.r the deposit of tungsten 
nitride. 

For bulbs of the same volume the 
nitrogen lamps giv·e roughly from five 
to ten times the candle-power of eva­
cuated lamps, but the bulbs of such 
filled lamps naturally run much hotter 
than those of ordinary lamps. The 
upper parts of the bulbs are often 
100 to 200 deg. Cent. or more, while 
the lower parts are sometimes much cool­
er than this, although closer to the fila­
ment. Several special varieties of heat­
resistant glass have been used for the 
bulbs, making considerably smaller sizes 
possible, as well as rendering it easier to 
get rid of water vapor. 

Special lead-in wires have had to be 
devised to convey the heavy currents .(20 
to 30 amp.) involved in the larger sizes 
of these new lamps. Platinum has been 
discarded entirely, even in the small~r 
lamp sizes, special alloys being .substi­
tuted which have the same coefficient of 
expansion as the glass. Bulbs of special 
glass into which tungst:n or molybclenum 
wire can be sealed d1recLly, have also 
been tried. Where the leads enter f:om 
the top of the bulb, special precat1tl?ns 
have to be taken to protect the wires 
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ROTARY GAPS 
DID YOU EVER SEE A NEATER ONE? 

Mounted on polished marble base. High speed 110 volt 
motor free from vibration. Bakelite Disc, Aluminum 
Gaps. Suitable on all sets up to and including 1 k. w. 

1003 

ff/rile for o"r La/es/ Calaloz1,e 

REGULAR PRICE, $12.00 

Special Price, this month only, $10.00 

lE:IDGCOMB-PYLE WIRELESS MANUFACTURING CO. 
6031 Kirkwood St. Pittsburgh, Pa., E. E. 

B 0 AT ELECTRICAL 
1b11 wonclerflll ~ bu lal p-. 

JO 11lu1tratlon1, &lld liYH tull in· 
elnlaUom tar cl•~ &r1d bull~ 
all manner ot 1m.U bo&U, aicb aa 
punte, a11111'1, Cl&ll-, NW &114 e&1l 

ThlcJ (lfctiomuy contl\Jns up­
uurds or ~.soo words. terms oncl 
1>hrnses employed In the electrical 
prorcsston, with their dcOnltlons 
s:l\·ru in the most. cunctic, lucl(l 
and co111prebenslto manner. -BUILDING VEST POCKET 

lluth thought an<l .1:Te.at caro 
.bu been excrcJsed Jo the J)re15n• 
ration or u,;, unique work by the 
author. Mr. WWlom L. Weber, 
M.J::. 

Tbt author la one of th• moa prao­
tieal and Justb celebrated boat bullcl• 
era 1n the world and thla book COil• 
ta!CII all that &nJ'One w11l reaulre. 
aaH th• 11mPle■t tooll and neceea&l'7 
matorlala to build an:, c!Hlrod beat. 
SeOt l)Oltpald to &nJ' ad- In the 
u. e. on receipt of ortco, onlJ' $1.00. 

For Amateurs. 
MODERN ELECTRICS Book Dept. 

231 Fulton St., Now York, N. Y. 

71,ls VftlU4blc book ,nu be r,n~ 
J>Oslp:ild to o.ny nddrcss on reccJrit. 
of p1·lce. only r;oc. 
Modern Elcclrlcs Book Dept. 

231 Fulton St., New York. 

DICTIONARY 

Electric Lamp. Bargain 
No wirca to connect. No oil or grease. No cost when not 

burning. No carbide or matclacs to smoke or smell. Not 
aff~ctcd by beat or cold. Nothing to Explode. Alw:iya teatly. 

Just what you have been needing for your station. Bangs 
from the roof-or can be set on the table. Easily carried. Can 
be used as small searchlight in tramping through woods. The 
lamp every bunter, trapper and angler has been looking for. 
Don't be without it. 

Can be attached to your motorcycle, bicycle, carriage, motor• 
boat, canoe, or automobile. Best all-around lamp on the market. 
Sells regularly at $6.00 retail-but through a special atlvcrtising 
arrangement we arc able to offer it postpaid with one annual 
subscription to MODERN ELECTRICS for $2.00. 

Now about MODERN ELECTRICS, Ule wonderful, big, 
interesting magazine that keeps you informed of all that is new 
and novel in electrical achievement. There is a growing ten­
dency among the ever up-to-date American Public to keep in 
touch with the times, not only in business, politics and art, 
but in science and invention as well. MODERN ELEC­
TRICS is a profusely illustrated monthly, which fully de­
scribes these subjects and written so you can readily under­
st and it. 

3 ½ ½' b You should take at least one semi-technical mag_azine and 
Aetnal Size,. ' x 4 '• Inc e•· keep up·to date on the new wonders and advances in electricity-

HODERN ELECTR,IOS illustrates and describes these sub­
jects in a style that can be read and understood by every member of the family, particularly the young man and 
boy. rt is over five years old and contams 112 to lU paircs monthly. l6c:. a copy, $1.60 a year. Tells you 
how to make things at home:. 

We want you to become a permanent reader and to that end offer for a limited time only, one year's sub­
scription and the EJ.ectric Lamp for only $2.00. 

Send $2.00 to-da7 in cash, stamps, M. 0. or check, and get MODERN ELECTRICS for one :,car and 
we will send you the Electric Lamp prepaid. 

Modem Electrics Magazine 
231 Fulton Street, New York, N. Y. 

W1leD writinc, plea1e mention "Modem Elcetrica." 
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"W'ireless 
Manufacturers 

In rapidly introducing wireless products 
to dealers and consumers the use of 
MODERN ELECTRICS should not be 
overlooked. It has the largest circula­
tion of any publication of its kind in 
the world, and is the acknowledgerl 
authority on commercial amateur wire­
less. Advertising rates aTe low consid­
ering our circulation. Now is the time 
to arrange for space for the fall and 
winter months, and we would suggest 
that you write for full particulars and 
learn the experience of others many 
of whom use MODERN ELECTRICS 
exclusively. 

Advet"tieiug Department 

MODERN ELECTRICS 
231 FULTON ST. N .... Yorl City 

NEW' BOOKS 
for the Wireless Amateur 

a.11111111u•1 Nue, ..._ •• 
a, Pnt . ... O'OIMI' ---

DP••· hllll•t fw A...a.n. • II• It .... 
ltrall a Fltt. Wall .,._., .... •~•·"'..._ 

WTnl• Tal..,._.Q & T~. ■•-- IIX• 
i.:•~ •. Konaa. ,, •• 

P'niotloel A-,111• .,_....,, 11.• 
:a, Darld Plu -

Wini... TelltnlQ & ""'"-• II .. 
B,0.1.._... 

DyaUII EJaotm ■•Ill-. 11,R 
i,, caiflD r. 8'rllld-. 

o.ttrt_, 11anrea•t•1 • AHlllf " -. 
ll&IIWIA IL• 

- "· ~-.a ■•••ra EJNtrttal OHl1nlll9!i_ . . 11.H 
By II.ear, 0. :ltammau 6 .,.,_ B. 'l'9aalo. 

Mtdtra Wlrte1 Olal!'a■• u• DIMfl,t1111, It.el 
B7 B:mr, a. -- • Tia&or 11. T9alll,. 

P'raetle&I Armatu,- &. ••••• w, .. ,n,. 11,IO 
B7 B:enr, o. JJ.ontmau • ,,_ a 'l'oum7. 

rlHtrletu•, o,.,.,,., A Tlltlll MuullJ, ''·'° 
s,, ir ... ., a. JJommau • Tia&« a '1'91al.,.. 

Ettuntary EJMlrftlt, u,.t .. o&t., er.ti 
B, 81411'7 A711Dor•Small. 

EJNtrfl,ft, ••••••• ,.. ,, •• 
- Clan 0&171 llaaw. 

Fll"III Stao• ti EJN1111lt,, "·" 
9'W.Jffllnltllan1ML 

IEalJ' Elaotrf_, EQtrlllHtl A Nft la ■alt n,ni. • ,,.oo 
B, L. P. DI~ 

n, Hudy Vat ""'" IJ..emal DlfllRU, 
(1'1lll t.111•1. I ... 

B, Wm. L. w ... 
........ 8atterfN, I .• 

By 1. 'l'. Ml>latt. 
Tellf~~, ._,,,Ta•• 11.• 

., !,,19dorw .A.. ... . 
o..,._flln WINI- Tel .... & Tai•'•• llu• 

■NI:, .... 
By Victor B. l'AUdlW, 

ll111111nta,y Ch■I~ ..... Tullt, ti.■ 
B,B.a.--. 

Taf..,.,~J a■• k• .. tarl II. I M .,wn-r.ll'Nldat& 
lh. llltrl fir UJ ft tllt .. ..,. Neb llr ■Ill. 

W11a ll'daltu alwa,w d" um■ fl. ....U-. 

MODIRN ELECTRICS 
231 Fulton Street NEW YORK 
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against the high-temperature convection 
currents. 

For the particular type of nitrogen­
filled tungsten lamp at present furthest 
developed, lives of over 1500 hours at 
efficiencies better than 0.50 watt per can­
dle _have been obtained only in large uni ts 
taking over IO amp. Lamps running at 
o.6 to 0.7 watt per candle, have been 
made in units taking at least 5 amp. 

No serious difficultv has been met in 
making high-voltage lamps of this type, 
for in nitrogen at atmospheric pressure 
there is no tendency toward arcing, even 
at 250 volts. Many lamps taking 6 or 7 
amp. at no volts have been made up and 
run at o.6 to 0.7 watt per candle, with 
a life of over 1000 hours. 

A number of special types of nitrogen­
filled lamps which have been made and 
tested are the following: 

I. Large units of very high efficiency 
( 0.4 to 0.5 watt per candle with a life of 
1500 hours or more). These lamps take 
currents of 20 to 30 amp. and ( except in 
units over 4000 cp.) are therefore best 
run from alternating-current circuits by 
means of small transformers or auto-­
transformers giving a voltage depending 
on the size of unit desired. Thus, with 
30 volts and 25 amp., the power taken -
would be 750 watts aild this, in a lamp 
of say .045 watt per candle, wo·uld give 
1670 cp. Higher or lower candlepower 
may be obtained by using other voltages. 
A typical lamp of this kind is shown in 
Fig. 1. 

2. Small units of low voltage. These 
take currents of 10 amp. or less and work 
at pressures as low as 4 or 5 volts. The 
efficiencies with 1000-hour life range 
from o.6 to 1.0, or even 1.25 watts per 
candle, according to the current used. 
These lamps are adapted for series street 
lighting on 6.6-amp. circuits( at o.6 to 
o. 7 watt per candle), for stereopticon 
lamps, for automobile headlamps, and for 
use in general wherever a source of high 
intrinsic brilliancy, steadiness and white 
color is needed. 

3. Lamps to run on standard lighting 
circuits ( no volts). Large units of this 
type ( several th.ousand candle-power) 
have efficiencies of 0 . .5 watt per canc~le or 
better. V/ith smaller units the efficiency 
is ordinarily not so high. A type of this 
lamp is illustrated in Fig. 2. T}'ie le~<ls 
may_ be brought. in .from the top, m which 
case they are preferably made very long 
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'The Experimenters' Supply House 
THE MOST SERVICEABLE ANO EFFICIENT LOOSE COUPLER ON THE MARKET 

Doro nro moro or u,cso 1nslruwents lo ••"lco toda.7 Utan all other 
11,oso. couplem put together. '1110 doolgn or Ibis Instrument Is a. •IA!!> ror­
nard In I.ho wireless art. and l>il& met wl.lb the pra.lBe or many erperta. 
~Buo wlro prlJnClJ'J', Orocn aUlr eecondnl'1, llfAhOl!a.DJ' Onlshed woodwork. m PR ICE $6.00, 

SEND 4c. IN STAMPS FOR THE HEW 
AMCO CATALOG 

comploto ■ot ol parts, ready to auomblo, 
with bluo print ............ $3.50 

A\DAMS-MORGA~ CO Box 72d, 

We lllD.Dufacturo lbe Ja,nst ll!lo or nllablo 
wlrel.,.. apparotua lo tho counlrJ', Over 100 
Wfnfess lnltrumont• and 20-0 Part•.· with 
wblcb ,JOU CAD build ,four O\VD lnatrumoota 
at small coot. aro ahowo In our catal0tr. 
Also, Stora1,e Coils, IlectJfters, Traoslormere, 
Motora, D.Joamos, Steam Eagloeo, Books. Toole. 
lllodel Aeroolaaea, Elcc:trtc B!Qcle Lampo, 
FLaahlt,bta aod Supplle,,. 

SEND NOW 

Upper Montclair, N, :,, 

This Handsome 
Watch Fob 

FREE 
-· ..... • ,· '· 

You like to HUNT nnd 
FISH, then surely you will 
enjoy the NATIONAL SPORTS­
MAN Magazine, with its 160 
richly illustrntcd pages, full 
to overftowing ,vlth interest• 
ing stories and valuable in• 
formation about guns, fish• 
ing-tackle, comp outfits,-the 
best places to go for fish and 
game, and a thousand and 
one valuable "How ton 
hints, for sportsmen. 

The NATIONAL SroRTS~tAN 
is just like a big ·campfire in 
the woods, where thousands 

f good fello,vs gather once 
month and spin stirring 

yarns about their cx­
eriences with rod, dog, 

rifle and gun. 
Special Offer 

Mail us twenty-five 
cents in stamps or coin 
for a three months' 
trial subscription to 
the NATION AL SPORTS· 
MAN. and we will 
senc\ you absolutely 

Free of Charge 
one of these h:ind, 
some Ormula Go I d 
Watch Fobs with rus­
set leather strap. 

Don't Dela,-Send Yor,r 01'der T<JdaJ•. 

NATIONAL SPORTSMAN, 55 Federal St., Boston, Mass. 

,,,. ,,, -:,. .. 
:: • .. --~-··~: t· . 

. -i~-.. ,,. 
~- .... ,O!l,Jii. 
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Can You Afford TWO CENTS A WEEK for an Electrical Education 
Then aub5er1be now ror ELECTROFORCE-lbe electrlcal 

spokesman or an efectrlcal ago. Thia up-to-date minute 
authority will put 7ou In touch wllb ovel'J'UJ.lns new, ln­
terostlno 11nd eduoatlonal In the el.ectrlcal world-1>r0.C• 
Ucall,1 ~rore It haa "left the -wires." Bio men wrilb ror 
ELECTROFORCE-even, month-on big 1ubJoct..-1n la.n­
auage tho.I. you can undentand. 

You wc.nt to lcnow wbat'a going on, e.very day, tn the 
foremo1t 1clen~ of tho century. You GET IT ALI,--ln 
ELECTROFORCE-ror two cents a week. Even, current 
electrical event Is eoveffd In ELECTROFORC'E. tor the 
price of a post•oo stamp, per week-$1.00 por 1ear. 

TWENTY-FIVE CENTS, FOR THREE MONTHS 
For those who ho.•o to "be sbolVII," we nre making a 

SPECIAL OFFE'R-a quarter-year subscription to ELEC:­
TROFORCE ror twenty.flve cents. ELECTROEORCE Is a 
thorough electrlco.1.-educntloo-for anYOno. Get ELBC­
TROFOlt<:'E-for 1ourse1r. or for 7011? aon-whlle th1a 
quarter year offer LASTS. You wUl never find a. beUer 
value ror twenty-five cents. Address: 

ELECTROFORCE PUBLISHING CO., Stroll Bldg, Milwaukee, Wls. 

T-HIS,_-:BOOK IS F·REE 
This illustration represents the cover page of Flint's marvelous book on 

'. hypnotism: Flint has hypnotized more subjects and taught more pupils person­
ally th:in any other man in the world. He has given public performances for 
the last 35 years. 10.000 of these books will be given absolutely free to adver­
tise Flint's College of Hypnotism. This book tells huw to learn to cure dis­
eases· and b·nd habits, to win and hold the love and affection of others, to 
succeed 'in business ana social affairs, to gain absolute mastery of yourself, 
and tln1s. i111prove your. opportunities for success. The book is yours for the 
asking wbile' the present edition lasts. Write for it to-day. Send no money; 
it is gh•en ~bsolutely free, 

. H~RB~RT L. ',FLINT, Dept. 501 H. CLEVELAND, OHIO 

·.··When·· writing,': -pleue mentiOtl. '"Modern Electrics." 
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Electrical Engineering 
If you could only realize that this ofter 

place■ within Jour reach the results of the 
experience, ex usively published, of scores of 
America'• most able electrical engineers I • 

ELECTRICAL ENGINEERING is a great 
monthly technical maguine for electrical cngi• 
nccu of responsibility. The next 2t issues 
will bring you over 1,000 pages, covering every 
phaee of electtical work. A veritable encyclo• 
pedia. Not a cheap, common or Inferior article 
ever appears. 

WHAT le. 
A WEEK 
WILL DO! 

Only $1.00 buys 
ELECTRICAL 
ENGINEERING 
for two years, and 
c o p y "Electrical 
Engineers' H an d­
book," 41' p. 288 
illus.; one ol the 
most valuable hand 
books ever pub• 
lished at any price, 

Or $1.60 buys ELECTRICAL ENGINEER­
ING 2 yrs. and "Questions and Answers on the 
National Electrical Code," 232 p., 4x8~ 
inches. TIiis book is just out. It is by an 
authority. It tells exactly and plainly what 
the code requires for nery job. 

$2.00 buys_ both books and ELECTRICAL 
ENGINEERING for two years; the best bar• 
gain ever "bought, but MONEY BACK IF 
YOU ASK IT. 

This offer will not be accepted 
tbr9ugb n<ews companies or agents. 
Old subscribers may take adnnta_ge 
of it by extending their aubscnp­
tions two years. 

ELECTRIC1L ENGINEERING Grant Building, II , Atlanta, Ga. 

LEARN TO FLY 
•t•rtet Bo•••la•••• Lateat ,... modal, 

aomcl dO"WD paa .. nab foi- IIIAillaa wit.II 
.i .. piiat ud' -plete (rawiap for -•blln1, 
lion Ill °"' U• oouat17 an b-na .. bun!a of fWI 
wi~ tll-. As elen■t preae11t. n11 b your op, 
,Ortu.llity ID ~t J'OIU cb11a ■ preMAt tbt Ila will 
an,reclat>e. For uiu.cmeot, puA a.ad lllmple, 
Ui.ero l1 probabl1 no t:,{■1 dmoe more -t•rtaln· 
1111 ud that will affor4 more fua for the bon 
aniS 1roWB-11519 thaa th1a pl..t.1 toy. 

Owin1 te the excdlenoa of th• material a.od 
w.-rbanahip In thia b1 model, It hu been u.c:d 
for u:laibitl011 paryoeN and iA tha lecture rNm, 
of ■c•cral educat1oa.al 11 .. titud.ou. 

Guaranteed to Fly or Money Refunded 

no. ..._. an ...._ tk• ww1• "• for 
dielr .--._ ad .,_. la 1,u,J, It lknld bt 
•d.reioo4 tut tllo ■- of a m.acliine depend.■ 
■ ~ ieal • tile 41..Uty of -terw UJed, ad It 
II alN --■tlal t,o - acicati6c mctlloda and .. ,.. lldlle4 aecualca. All ef our modtle are 
laade ,,. CQeriaaced workerw from the but -· 
llrf■Ja oltalnable. Tbuefore, tis• rreat aucceu 
•f tlfe 1IUI1 woader. nil model w aen-r beea 
•I· fn ._ tJiu tt.oe, but u '1ft are cleelrout 
1f .Z-■lq •11 ea.r ltocJr. we are 1!ftrln1 them at 
tle -~~ I- price of f1.90 EA.OB, 
PR■P.AJD, . 

Y .. _,. ,-It ,,. cull, lta■lpe, clieck, money 
er~nor. 

MODEL FLYING MACHINE CO. 
1ft 9•-•wt•• at., Jl'ew T••k Olt7. 
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so that the filament remains in the iower 
part of the bulb. 

Besides high efficiency, features of the 
new lamps which may prove of advan­
tage are: 

1. Color of the light. The tempera­
ture of the filament being 400 to 6oo deg. 
higher than that of ordinary lamps, 
causes the light to be of a very much 
whiter color, so that it comes closer to 
daylight than any other form of artificial 
illuminant except the direct-current arc 
and the special Moore tube containing 
carbon dioxide. The color is almost e..'<­
actJy like that which can be had for a 
few minutes by running an ordinary 
tungsten lamp at double rated voltage. 

Work is at present under way to de­
velop special color screens which, when 
used with this light, will give a true day­
light color ( corresponding to the radia­
tion from a black body at 5000 deg. 
Cent.) Such screens will absorb from 65 
to 75 per cent. of the light, so that the 
net efficiency will be about 2.0 watts per 
candle for a pure daylight color. \.Vith 
ordinary tungsten lamps, the absorption 
screens now used give a net efficiency of 
hardly IO and 12 watts per candle. 

2. High intrinsic brilliancy of the fil­
ament. At the operating temperature of 
the nitrogen-filled lamps the intrim,ic 
brilliancy of the filament is about r200 
candle-power per sq. cm. In ordinary 
tungsten lamps, on the other hand, run­
ning at about 1.25 watts per candle, the 
filaments have a brilliancy of only about 
150 candle-power per sq. cm. This fea­
ttue, combined with the high degree of 
filament concentration, renders these 
lamps particularly useful for projection 
work in head-lamps and stereopticons. 

3. Constancy of characteristics during 
life .. It is often possible to design these 
lamps so that their current, pressure, and 
candle-power characteristics remain 
practically fixed during the greater part 
of their lives. In any case. however, 
since there is no deposit on the bulb to 
cut off the light, the candle-power pra~­
tically never falls below 75 per cent. ( this 
decrease sometimes being due to sag­
ging). The lamp usually ~ails by the 
breakage of the filament, with the ca.n­
dle-power well above 8o per cent. of 1ts 
ori2innl value. , 

Tht> spherical candle-power of many of 
these la.tnps has been measured. . The 
ratio of mean spherical to maximum 
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LEIMAN BROS., 62 John Street, NEW YORK 

The New Age Magazine 
A Na.tlonal Uluetra.ted lllontbly Masazine de-veted 

to Literature, ScleDee aDd Freenuu,onry 
(Edited by George Fleming Moore, sa•.} 

. Every person who believes in Frcemas~nry an 4 its sublime teachings and is interested in good 
htcraturc should read The New Age Magaz1ne.-lt 1s the largest and most complete maguinc pub­
lished, devoted to the cause of Freemasonry and good literature, and eoc/1 ,no111/1 s issue containa on,: 
or more articles from eminent Craftsmen. that arc really worth more to the searcher for Light and 
Tnitb, than the small sum of $1.60 that 1s charged for a full _year's subscription. 

SEND $1 50 Today for a full year's subscription to The New Age Maguinc, and we will 
• send you Frc~. as a premium, a copy of "The Story of Freemasonry." Tliia is 

--------- the greatest httlc book tlaat bas ever been published on this subicct and is 
really worth tbe erice of a ·•ear's subscription. ' 

If the magazine docs not con1c up to your expectations, we will cheerfully refund your money­
There are no strings or restrictions to this offer. 

Write today-This special premium offer will only hold good for a limited time. 
Address all orders to 

THE NEW AGE MAGAZINE 
l'io. 1 Mntlleon Ave. 

SUBSCRIPTION RATES 
I> Yen.rs, l!IIS.00. LUe Subeerlptlon, i2:cs.oo. 

New York Cit.,-, N, Y, 
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Wataon E. Coleman Patent Lawyer 
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Patent Lawyer 
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Patent Lawy• 
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MONEY 
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II one good Idea and your fortune is made. 

Let us aid you in developing vour ideas' and 
put t.lacm in good commercial shape. 

We can do the same for you that we have done 
for others. We know how tbiogs must be made 
to have & market value. 

With eur &taff of trained engineers aod me­
chanics we arc able to dcsigo mythiog no matter 
bow small or how large; llow simple or how in• 
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e&YC you money. 

Don't waste your money oo expensive patents 
before you have your invention perfected, you 
may llavc the same expense over again. 

Our receipt for your ide:i is safer and a better 
protection to you th:i.n anyone else can give you. 
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tact with the Right People? 
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We Manufacture in Any Qoantlt:,­
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GEARS of all dc,criptions. 
Differential and atrajght magnet winding, etc. 
FREE-We will give you advice on all tech-

nical questions dire• if you e.nclose a 2c stamp 
for postace. . 

MULLER & JABLONSKY 
Bank and Bleecker St. New York 
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horizontal (practically mean horizontal 
also) candle-power has been found to 
average about 84 per cent. for the lamps 
made with single loops of helically 
wound wire. • 

As an appendbc to their paper, the au 
tho rs also outlined methods of photc 
metering the new high-efficiency lamps 
with the aid of blue-glass screens. The 
constants for these glasses having been 
once determined, there are available a 
number of standard temperatures rang­
ing from 2250 to ,36oo deg. K. By the 
use of these screens it is an easy matter 
to set a lamp up at a voltage such that 
the filament has a standard temperature, 
say 2850 deg. To do this it is simply 
necessary to adjust the voltage so that 
the color of the light from the lamp is 
the same as that which comes from the 
standard lamp when viewed through one 
of the special blue screens. 

Those who took part in the discussion 
of the two papers were Messrs. John B. 
Taylor, John W. Howell, Farley Osgoc,rl, 
J. E. Randall, William McClellan, John 
Vv. Lieb, Jr., H. M. Fales, and M. G. 
Lloyd. 

Mr. Taylor projected on the screen an 
enlarged image of a nitrogen-filled lamp 
backed by a reflector, and called atten­
tion to the advantages of the new unit 
for projection-lantern purposes. Com­
pared with the usual arc source, it is 
much more convenient and uniform in 
operation, and almost as white in color. 

Mr. Howell complimented the re­
searches of Dr. Langmuir, particularly 
his painstaking experiments giving rig­
orous proof of what were hitherto only 
theories. But taking exception to the 
author's statement that ordinary tung­
sten lamps fail chiefly by blackening of 
the bulbs, the speaker pointed out that 
this observation was intended to apply 
only to large lamps, and is not true of 
the small sizes which constitute 75 per 
cent. of the present comt;1ercial 9utput. 
Lamps like the 40-watt units remam use­
ful until the filament breaks or weakens 
due to evaporation. Their bulb area, 
being relatively large, greatly re1uces 
visible blackening. Mr. H?well said he 
had long recognized three kmd~ of bla~k­
ening, the chief of these a_ct1ons bemg 
that due to evaporation,_ which advances 
uniformly during the hfe of_ the lamp. 
Many lamp authorities have m the paSt 
held this theory. Irregular or mottled 
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discolorations, on the other hand, may 
be traced to the presence of a residual 
gas. The presence of water vapor af­
fects carbon and tungsten lamps very 
differently as shown by examples which 
the speaker exhibited. \~Tater vapor in 
the carbon lamp renders me filament 
sooty and black, increasing its radiation 
and reducing its candle-power, by one­
half, although the globe remains clear. 
Later this soot is deposited on the glass, 
causing blackening. 

Mr. Randall submitted a tabulation 
representing an attempt to evaluate re­
cent progress in lamp development. If 
90 per cent. of the theoretical candle­
power-hours are developed in 1000 
hours' burning ( candle-power mainte­
nance and mortality being both consid­
ered) the advance from the raw carbon 
lamp, fixed as 100, he. estimated as 
follows: . 
Raw carb9n filament ( cellttlose) .. 100 
Treated carbon filament. . . . . . . . . . ll9 
Graphitized-carbon filament . . . . . . I49 
Tantalum filament . . . . . . . . . . . . . . 2o6 
Osmium filament . . . . . . . . . . . . . . . 270 
Tungsten filament ............ , , 359 
Nitrogen-filled lamp (estimated) .. 6oo 

Mr. Lieb remarked that the central 
station has long since passed the period 

• of showing fear at improvements in the 
state of the art, and now looks forward 
with cheerfulness and satisfaction to the 
introduction of more efficient lighting 
units as hastening the hoped-for day 
when electric light will be as accessible 
as kerosene in the humblest homes. Un­
der competition ,vith the new incande­
scent illuminant, the arc lamp, predicted 
Mr. Lieb, will itself shortly make rapid 
advances. 

Mr. Fales pointed out that the tele­
phone companies look to the new incan­
descent street lamps to replace arcs and 
thus to eliminate the "noise" troubles 
often caused by induction from hum­
ming in arc circuits. 

In concluding the discussion Dr. Lang­
muir reviewed a number of the points 
brought up by the speakers. The greater 

• brilliancy of the inner surfaces ?f the 
helix he attributed to cross reflection of 
light, rather than to reduced radiating 
aperture which as he showed, could 
cause only 10 t~ 15 per c~t. difference. 
'.At very low pressures, ~mform blacken­
ing deposits can be obtamed on the glass, 
while convection currents are set up only 
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The Mal11Who1Can! 
There are but two k1nds of men in the world-men who can and men who 

ecan't. Men who can are trained and men who can't are not. No· matter what 
Jhis occupation, you will find that the man who does things has been thoroughly 
1trained in his particular line of work. Just compare him to the fellow who con­
·tinually "falls down"-he's the man who can't hold a good job because he failed to 
get the training he needs. 

Success today_ depends upon the amount of time and ene~y you spend in fitting yourself for 
your life work. No matter how strong, or intelligent, or willing you are, if you aren't specially 
trained you will be held back-you will see other men promoted over your head-you will not get the 
money you would like to earn. Successful men may have no more brains than you, but they do 
have the one thmg you lack-training. 

Resolve, then, to become specially trained. Decide today 
to fit yourself for a trade or profession and make your mark 
in it. Remember, it all depends on you. If you have 
the determination to get ahead, reasonable ability and 
a willingness to learn, training will start you on the road to 
success-a better job-bigger pay. 

How you can become a trained man 
and earn more money • 

The American School of Corre•ponden«J, an educational institu­
tion chartered under the same laws as your state university, stands rendy to 

, help you. It will troin you, in your spnre !.Imo and in your own home. l.n 
• any branch of Engincerinfl, BusineDs or Law, or ~11 prepare you for 

entrance into any resident college. You can get tha ~ YOU need with• 
out leaving home or giving up your work and the American School will 
arrange :for :vou to pay as best 811its your needs. 

Fill in and mail the coupon today-now. It's the flmt step toward be­
coming 11 trained man-a man who can. ·, •. , 

Americari School 
~ of Correspondence:' Chicago: U.SA 

Your Opportunity Coupon. 
Mark the position you want 
and mail the coupon now . . === . . . . ' ,· . 
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.---JMPERIAL-
APP ARA TUS 

for the thoughtful amateur. All "IM­
PERIAL" apparatus is made of the very 
best QUALITY of material. Each in­
strument is thoroughly tested at our 

• experimental station before leaving the 
• factory. 

All "IMPERIAL APPARATUS" 
guaranteed. vVe also carry ·a full line of 
raw materials, supplies, etc. 

Send for new 40 pp. Catalogue No. K4. 
llMPERIAL ELECTRICAL INSJRUMENT CO. 

6855 So. Halsted St. Chicago, Ill. 

You Should Read the " SPARK PLUG" 

--nt. Deriodlcal of Horse r-------,;,.-_--_.__---. 
Seaac." Great wirclca■ ~"If. YOU 
■toriea founded on facta. Kl O • 
C■,pt. Jack Crawford, late ~ 
Clue£ of Scouts, U.S.A., is a • 
regular contributor. Let tlti■ .., C' •· 

.. Plug start :,our mental en• _ • • • O 
iine and keei> it running for ; • I I - "'i 
a year for 26c. Free post 

1
- • 

cud9 if you say you saw ~ · 
thl1 ad in Modem Electrics. 
16,000 good fellows read our .__-__ _ 
Pini[ every month; Ads le a 
wor~ YOU lose if J'OU don't use 

THE SPARK PLUG, 
Box 128M, Lancaster, Ohio 

11 HALF D0LL1lR 
Puts yon in POssession of a 
cloth bound volume of the 

1912 

MOTORCYCLE 
MANUAL 

A Hoto1eyelopaedia of Uieful Informatlon-Mo­
toreyele Engine and Frame Parts mustrat.ed and 
Described: Their Functions Set Forth and Trouble 
BemedJesGlven-How to Tour: State License and 
Other Regwatlons - O:fllclal Racing Records: 
Horsepawer and other Mechanical Formulae-A 
Motoroycle Trade Directory, Etc., Etc. 

All you want to kno,v about the Motorcycle, Jo 
bandy reference form. 

The Manual Is Magazine size, 7 x 9 Inches, beauti­
fully pr!nt.ed throughout on coat.ed paper. Indls­
pensable to Mot.orc:,cle riders and dealers, and 
to those about to buy machines. • 

Bound in cloth, SO cents: paper covers, 25 cents, 
• J?O~ti>afd. Send stamps, money order or cash to 

~ Motorcycle ·111ustrated 
61 CHAMBERS ST.,_ ~EW YORK 

When wrltinir. olcase mention "Modern Electric■." 

c,I 

at higher pressures. Dr. Langmuir ex­
pressed regret that his paper left th~ 
impression that he claimed to have beer. 
the first to attribute blackening to water­
vapor causes, for this view, he said, ha~ 
been held by others for many years. Hfa 
own work, he explained, was intended 
only to demonstrate that all the othe1 
bulb gases are inactive and that wate1 
vapor is the only one to be feared. 

As to the possibility of making nitro­
gen-filled lamps in small units, the speak­
er expressed doubt, although he ex­
pressed belief that beginning with the 
500-watt size,_ or even smaller, the new 
lamps can be made in units ranging up 
to 25,000 or 50,000 cp., with ultimate 
efficiencies of possibly 0.3 watts per can­
dle-power. Argon at higher pressures. 
he said, now holds promise of being a 
great improvement over nitrogen as a 
gas filler for incandescent lamp bulbs. 

The results thus far obtained indicate 
that argon wilJ be substituted for nitro­
gen in the lamps just as soon as the rarer 
gas becomes readily available on a com­
mercial scale. Being one of the rare 
constituents of the atmosphere it is very 
difficult to produce in small quantities, 
but on a large scale it can be made very 
cheaply, comparatively speaking. 

In the process of exhausting lamps, 
the author questioned whether the size 
of the constriction,. however large, 
would have any effect on the complete­
ness ·with which the water vapor is ·re­
moved, unless a high temperature is 
maintained at the same time. On ac­
count of their heavy filaments the new 
lamps, he explained, are quite free from 
showing frequency flicker, even at 25 
cycls. 

The pressure at which the present 
"half-watt" lamps are filled with nitro­
gen-about two-thirds atmosphere when 
cold-was selected, said Dr. Langmuir, 
so that when hot the internal pressure 
becomes just about that of .the a,tmo­
sphere. No advantage would be gained 
by using higher pressures, which would 
only increase the likelihood of lamp ~x­
plosions accompanied by outward-flymg 
glass particles. The new lamps have 
proved to be extremely st~ble, he :_i.dded, 
none having been ~roken m handlm~ or 
shipment. In closmg the author paid a 
generous tribute to the work of Dr. W. 
R. Whitney of the laboratory Staff.­
Electrical World. 
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A Real Estate Opportunity 
Now is the Time to Buy. 

60 Acres of Fine Land, 
on Grand Island, N. Y., For Sale. Fronts on 
the beautiful Niagara River, right across from 
Buffalo; suitable for high grade development, 
bungalow plots, gentleman's estate or farm­
ing; nearly 6oo feet shore front with riparian 
rights; house and· barns near shore; price 
$250 per acre; worth double; this property 
will surely triple in value when N. Y. State 
Canal is opened ; liberal terms will be made 
with responsible parties. 

W. H. NORTHROP, Real Estate 
Grand Island, Erie Co., New York 

Come and See the· 

1013 

CADILLAC TRACT 
This body of well located land, possessing responsive and productive soil 

is situated in the best part of WESTERN MICHIGAN. It is offered in blocks 
of forty acres or more, with a £ ew pieces, closer to towns in tracts of ten and 
twenty acres. No description is more than five miles from some good town and 
railroad, and the bulk of it is closer than this. 

The unimproved lands can be bought as low as $20 per acre with some 
excellent pieces as low as $15 per acre. Very easy terms will be accorded, 
monthly payments if desired. Taking all conditions into account, location, 
climate, soil, wide range of crops, pure and abundant water, steady and high 
priced home markets, good roads and transportation facilities, there is nothing 
on the market today, that, dollar for dollar can equal them. 

In addition to the unimproved lands we own or control a number of im­
proved and partially improved places which we sell at reasonable prices. These 
places range in price from a few hundred to several thousands of dollars. AU 
can be bought on very easy terms. 

Complete and accurate information, illustrated booklet, etc., will be sent 
free on request to 

SAMUELS .. THORPE, Owner, Room 9, Mc.Y.u\lcn Block, 
CADILLAC, MICHIGAN 

WIien writing, pleaee mention "Modern Electrlca." 
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MODERN ELECTRICS 
Classified Advertisements 

Toa wm lal It • 1ood hl•utaeat te UN t.ll­
•Iamu. 

Ad•ertiNme.Dta hl tbla ~t 6 centa a word. 
ao dlaplq ef &DJ' ldad. PaJ'ahle ln adnnce, b7 
mrrenc:y, ckeclr. lllODOJ' order or 1tunpa. Coam 7 
wonll per Uu. 

•~ tiaco-t for a lna•rtto .. 
10'){, •••co-t for e taaertlo•• 
115~ ,ljaoouat for 9 taaeruo .. 
80~ tiaeo-t for 13 baaertto .. 

-Stkla oae ,-ear, 
One ol t.11.e moet pro6tablo hi1h grade clallliied m• 

dlwna In the United Statea. Try it out. 
Advertl11ea1enta for the January laaue 

a1uat be In our handJI not later than De­
cember 1at. 

AGENTS 

S&O.O0 PER WEEK AND UP. HOW FAR UP 
-depcuda 011 ;tou. Enormous 1ums are being made b7 
O:,cygca&tor Salcamca-one haa made $111,600 in three 
yeua; &aothcr $8.000 in one )'Car; another 4,,aoo in 
ab: montld. Western Oxy1enator Co .. Bcatnce. Neb. 

(3)* 

BETTER LIGHT FOR 1/6 COST OF ELEC· 
tricity. Suitable for Home or Store. Easily installed, 
no experience accessaryi. blr demand. Write for 
FREE catalogue. Doud ighti.n1 Co., 176-B, N. San• 
ramoa, Chicago. (tf)* 

AGENTS, MAIL DEALERS, SUPPLY ROUSES. 
We manufacture Creaso. An entirely new and mcril• 
torious product. Universal sale. Positively no com• 
petition. 200 per cent profit. Sample and prices, 
10c. W. Beyer, Pearl City. DI. 

YOU CAN TURN YOUR SPARE TIME INTO 
dollars by taking n1bscriptiona from your friends '1Jd 
acquaintt.aces. You as a regular reader of Modem 
Electrics, know its good points and can present its 
attractive features in a way which will readily make 
subscribers of your friends and acquaintances. Con­
vince me that you arc in earnest and willing to push 
tbings; send me the endorsement of three responsible 
business men who arc willing to vouch for your fitncsa 
and I'll gladly send you your oflicial appointment 
papers, together with full particulars as to how to 10 
about the work, and how much there is in it for you. 
Don't delay until some one else in your territory hu 
secured the appointment. Write your application to­
da7. M. C. Cooney, Manager Local Agents Depart­
ment, Modern Publishing Co .. 231 Fulton St., New 
York. (tf) 

AUTOMOBILES 

USE AN AIR-FRICTION WITH NEW UIU IM­
provcments. Increases power and economy of motor 
one-half. Absolutely impossible to choke or load like 
otller carburetors. Uses distillate, gasoline or half 
kerosene with finest results. Starts easy in coldest 
weather. We fit all motors, guaranteeing definite re• 
suits or refund money. Exclusive county rights. 
Special price first order. The Air-Friction Carbu• 
rctor Co., Dayton, Ohio. *(tf) 

THIS ELECTRICAL DICTIONAllY WILL JUST 
fit la your veil pocket. Carry it around witfi you 
wldfe _yq_a are at work. ''H&!!_d~ Veit Pocket Electri• 
cal DletloDUJ'," by Wm. L. Weber, M.E., ceatainuaa 
upwrar• of 4,800 worda, term• and phruea empl~ea 
iD the electrical profeuion witJa thd.r definitloll8 ll'ift:D 
fn the most comprchenti•o manner. Full leatlier 
oonr; 60c. .. ,o,tpaid. Moden. PullUalsins Co., 111 
Nt.ia St.. New York. (tf) 

nQJlA.GE BATTERIES ARE VERY HARD TO 
maallar &Dd under1tand, but if you read this book you 
di bow alt about them from beruinins to e:nd. 
'"Stor:a,e Batterics, Stationary and Portable," bJ' 
J. T. Nlbletti M.LE.E. 80 pagea, 11 illustration!, 
iliecket ei:we 11lk cloth binding. Price, 60c _1101tp&ia. 
lfodMn P•bllthinc Co., Al Fulton St.. New York (tf) 

ANIMALS 

W1iilITE AND JlROWN FERltETS P'OR SALL 
Priee Hat free. Bert Ewalt, Welllarton. Ollie. 

AERONAUTICS 
3 FT. DRAWINGS WITH FULL BUILDING 

dir_cctions. for the Bleriot. Antionette, and Curtiss. 
Price, 10 cents each. 30-ccnt ballbcariog propeller 
shafts, 10 cents. 26-ccnt combination shafts, U 
cents. All sizes finished prop_cUcrs, 6 cents per incl&. 
Send stamp_ for catalogue. Brooklyn Aeroplane Co., 
66 Briggs St., Woodhaven, L. I. 

NOW IS THE TIME TO FLY. BIPLANE AND 
monoplane gliders. Price $35.00 each. Particulars 
free. Audrey Lambdin, Steele, N. Dak. 

THE BENOIST SCHOOL OF AVIATION HAS 
opened a Correspondence Course in the Theory &nd 
Practice of Aeronautics for those who 00ntcm11latc 
becoming_ aviators or aero engineers. Free tuition 
in the Flying School or a Be.1oist Biplane free aa 
premiums. Write for particulars. Benoist School of 
Avi.ltion, Correspondence Dept., Univerlit7 City, Mo. 

BUSINESS OPPORTUNITIES 

FREE FOR SIX MONTHS-MY SPECIAL OP­
fer to Introduce my ma,iuine "INVESTING FOR 
PROFIT." It ii wortll $10 & 00p7 to &afone wllo 
hu been cettinc i,oorer while the rich, nchor. It 
demonstntce the REAL ea.rnina powtr of money, 
t.nd ahow1 how anyQ!lc, no matter how poor, CAN 
acgulre riches. INVESTING FOR PROFIT 111 the 
oDly progresaive 6nancial Journal publl1hed. It ahowa 
laow $100 rrowa to $2,900. Write NOW and I'll 
send It aix montlaa free. H. L. Barber, 1.18, 20 W. 
Jackson Blvd., Chicago.· (O)* 

• "MONEY MAKING I.DEAS," PUBLISHED 
montlaly, turns y_our apare time into caah. Sample 
copJ' free. A. Kraus, 1.00 Cheatnut St., Milwaukee, 
Wis. • (8)* 

A $25 COURSE IN SILVER PLATING; A $11> 
Course in Mirror Silvering, and 130-page book of 
valuable formulas, all for only 60 cents. Send at 
once; money back if _you're not satisfied. Max 
Swift, 158 Suffolk St., N. Y. City. 

ADV. SPECIAL. YOUR AD IN 133 DIFFERENT 
magazines for 6c a word. Regular price 7c, Sc11,d 
"copy" now. King's Agency, Box 1301, Little Silver, 
N. J. 

BUILD A $5,000 BUSINESS IN TWO YEARS. 
Let us start you in the collection business. No capi• 
ta! needed: big field. We teach secrets of collect• 
ing monc;y; refer business to you. Vl(rite today for 
Free Pointers and new plan. Amencan Collection 
Sen·icc, 607 State St., Detroit, Mich. * 

COMPLETE $20 COURSE OF MET AL AND 
silver plating instructions. Sent prepaid to any 
address on receipt of 60c. Gardener Mfg. Co., Box: 
474, San Francisco, Cal. 

BOOKS, ETC. 
SECOND-HAND BOOKS-RALF PRICES ON 

every subject; new 26 per cent discount; books 
bought;_ catalouge No. 1118 free. Foyle, 121 Charing 
Cross Koad, London, Eng. (0* 

GET VALUABLE MAIL. WHOLE YEAR FOR 
20 cents. Money' returned if un1111tisfactor:,. Cornish 
Electric Company, Schcncctad7, N. Y. (1) 

GREAT BOOK-WONDERS, MAGIC SECRETS 
and Mysteries revealed: startling disclosures of t11.e 
past century, Very intereatinir, Mailed, only_ 10c. 
Wedge Publishing Co., L.. Binghamton, N. Y. 

ELECTRICAL AND PRACTICAL HANDBOOKS, 
all titles. Proctor Book Co., UeB. W. Lala, St.), 
Chicago, Ill. (1 

WE CAN FURNISH ANY BOOK PmLISBED. 
Write Book Dept;,~ Modena l!ilectrlca, 111 Pllkon St •• 
New York, N. x. (&i') 

CORRESPONDENCE SCHOOLS 
MR AM-ATEURI TO LE'ARN ELECTRICITY 

you abould ,tart from the beg.· inning. You •~lei 
know all about the minor detaila before )'OU ta~ on 
the big onea and here is the book that la 1otn_g to 
take you all' tlic waJ' through. "Ele111entary Eleo­
tricit:r Up-to-Date," b7 Sydney Aylmer Small, 
M.A.I.E.E: 12mo., cloth. 600 pages. 10& Ultllllradon&. 
Price $1 H postpaid. This book atarte 011 the pri­
mary' chuacters of electricit:r and IOCI olear throap 
to the end. Tel11 you all about atorz bt.ttorlee, 
conden.aer■, flow of cunent, P;j:_ •~t. N--,Y== 
Modena Publlah.lnc Ce., 111 • • ew tat> 
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CORRESPONDENCE SCHOOLS 

JUST OPl' THE Plill!.'SS-Boa .. Volama No. I 
ef llodenl Electrica; contains moro resJ faformatloa 
tlla.a la found in tl0.00 wortlt of electrical boob· 
1,U, pqea; 1,100 lllu1tratloia; 1,0IO quutlou ud 
aaawerL A -reritable encyclopedia oa electridty. If 
yon are a student of electricity or dealre te keep In 
touch with tile electrical prc,sresa of ~ world to11 
caa't afford to be without this wo■derflll eollcct,oa 
ef data on fo-rentiou, ill1U1tratio■1 and writuags of 
lead.fas author• from eTery part of O,e world. Poel­
t!Tely only 19 aeta left. Ordera wlU bo &Jlcd II re­
c:eiT~d and money returned wbca au~ly la e.Jthaaated. 
Price, $S.0O; C!&c extra b7: mail in u. S.; He atn 
in CanadL Modern Publialw,• C.., 111 Pait.ea ~!;., 
New York, N. Y. (n1 

YOUR LIBRARY IS NOT COMPLETE WITH­
oat a copy of Bound Volume No. , ef Kodera 
Elcctrlca containing 116!1 pqH, witb oTor J,IOt lllt;i• 
tratloaa and 1,200 question. and aauwer• on top1c:e 
of Tital importance to :,ou. Elegantly boand IA bl.acll: 
cloth; gold ,tamped. Our 1upply i. limited, 10 order 
today wbilo Jou tbink of ft &Dd you will aot be di• 
appolD.ted. Price, ,1.00; 40c extra by mall la U. ~ 
76e extra fa Ca.Dada. Modena Publ.lalli■ • Co., IIJl 
l"ult- S... New York. N. Y. (ti) 

ELECTRICAL APP ARA ros 
EXPERJMENTERS; A TWO CENT STAMP 

brinie you something that you have been looking 
for 1f you make· your own apJ>aratus. Villa Laborn· 
tory, 1112 Vi.Ila St., Racine, Wis. 

MODERN ELECTRICAL CONSTRUCTION, BY 
Henry C. Boratma.a.a aAd Victor H. 'Toaaloy. A a­
revi1ed and IIOlargcd edition. 16mo., 8GB poaea, 171 
diagrams. Poclcct aize, full lea.ther Ump. Price, $1.SO 
poatpaid. Modero Publishing Co., ill Pultoa St., 
New York. 

FOR SALE 

FOR SALE-MOVING PICTURE FILMS. ANY 
aubJect, le per foot. Dan, Senice, Watertown, 
Wis. (0) 

FOR SALE-¼ KW. CLOSED-CORE TRANS­
formcr, $8.60. Otto Babel, Martinsville, N. Y. 

HELP WANTED , 

I WILL START YOU EARNING ., DAILY M 
bome in ,pare time ~".eriag mirrol'I; llO i:;aplt.11; &ee 
io1tructln booklet, 11v1111r_ plant of opcr&tioD. G(. )P. 
Redmond, Dept. A. G., Boston, Ma5s. P * 

"BOW TO MAKE WIRELESS INSTJlOYENTS." v IO Wlrelea• Exporu, coataf.nias H pqCI ud '7S 
Wu1tradoD1, writtoa upr-17 f,w WU'llellli 
and ia a book that 7ou cano.01 &Bord to be lt'ltllovt. 
Prl~ He. e.01tp&id. Modero £lectricl, ~Jr Dept,, 
111 J'oka lit., Jf- York Cit7. (tt) 

INFORMATION 

GET MAR.RIED-MATRIMONIAL PAPER CON­
talolaa adnrt!aomea111, marriageable people from all 
1ec:tioa1, ncla, poor, yoUDg, old. Proteatantl, Cathe>­
Ucs; mailed, acalcd, free. The Corrcapoadent. Toledo, 
Ohio. 

INFORMATION FOR MEN-WE WILL IUll. 
valuable secrets, sealed. Sure a.ad barmlesa; lff' 
them. Two red stamps briag_s them next ma.ii. •· 
mous Co., '17 E. 151st St., New York. 

MARRY. THOUSANDS WEALTHY, WILL 
marry soon. All ages, nationalities. Descriptio111 
free. Write at once. \Vcstero Club, P2Cl8 Market 
St., Saa Francisco, Cal. 

HERE IS THE VZRY LATEST 'AND MOST 
nluable work on electricity for tle amateur or prao­
tical elcctriciu, publl1bcd: "Eas.1 Electrical Experi­
meota and Bow to Make Them," by L. P. Dickenaon, 
HO pages, 110 illuatratiou, limo. elotll blndillg. 
Price $L00l. poetpald. Modeni Pabllaliill&' Co., 181 
Fulto■. St., new York. (tf) 

INSTRUCTION 

YUE-ILLUSTRATED BOOE: ON B'YPNOTlSM 
and otlier accalt 1de.ace1 to all who aend their ad· 
dreaa. Write ~ and leam how to lnfluenc:e aad 
control othe.ra. M. D. Betta, Sta. 1'14, J'acboa. 
Midi. . (tf)* 

FOR SALE - RECEIVING AND TRANSMIT• 
ting set, complete; a b3rgain; sends 20 miles; re· 
ceives 2,000 to 2,600 miles; $36; write now. W3ltcr 
Miller, 84.16 Grand Ave., Des Moines, Iowa. 

FREE-ILLUSTRATED BOOKLET ON BOW TO 
start ia the Show BU&iocss, scad 2c post&Bo, Stage 
Supply Studio, St3tion E, 2411 W. 88tla St., w­
York. 

TBORARDSON TRANSFORMER AND HELIX. 
Ne,v. $16. P. B. Fleming, 23S Hamilton Ave., Co• 
lumbus. 0. 

ELECTRIC SOLDERING STICK. SUBSTITUTE 
for soldering acids. 15 cents per stick postpaid. 
John F. Walsh Co., Pittsfield, Mass. 

A 1-KW. BLITZEN CLOSED CORE TRANS­
formcr, ·nearly new. Will sell cheap. For full J>ar• 
ticulars address Dean A. Lewis, 28 William St., 
Northampton, MllS8. 

BOUND VOLUME NO. 8 OF "MODERN ELEC­
trics" is now ready, which contains 780 p3ges, onr 
1,000 illustrations and writin~s of 300 authors, 860 
articles of unusual interest, with 1, 178 queetions and 
anawers. Bound in handsome black colth, _gold 
stamped. 1.60; $0.80 extra by' mall. Modem Eleo­
uica, Book Dept.. 281 Fulton St., New Yorlc City. 

HELP WANTED 

FREE ILLUSTRATED BOOK TELLS OF 
about S00,000 J)C'otected positions in U. S. service. 

• Thoueanda of vacancies every year. There ia a blc 
chance here for you, sure and generous l)ay, life­
time e!"'ployment. Jus.t ask for. booklet S-1147. Ne 
obligation. Earl Hopkins, \Vaah1ngton. D. C. * 

HELP WANTED 

I NEJtD GOOD MEN-EVEJlYWHERE-PAKT 
or all time; leant my method•; Join me la my hi1h• 
._ b'llllaeea; eltablilhed 11 year•; authorised capital, 
U.000,000; DO experience aeeded; detk and complete 
lluila•• oldt.t free; write to-day. W. M. 0.tnnder, 
De,t. 11, 11 Welt net St., New York City. (tf)* 

WANTED-Y~NG 'MEN LE.ARN AltCKI'I'EC· 
tural Drafting. $!18 to $76 weelcl:,o. B~ d• 
mand, short houri, p eu=t work. Inatnuneob free. 
Particulars. K.,..iona Architectural I11stitute, Man­
sion Bldg., Rochester, N. Y. (1) 

HERE IS THE BOOK YOU ARR LOODNG 
for, written in plaia Eagliah 10 it can be eaaily mat• 
tercd by yoa whether _yo11 are an ezi>erimClltcr or an 
electrical engineer. "Practical Armature and M~t 
Winding," by Henry C. Horatmallll and Victor B. 
Tousley, Umo., pocket size, leather eo...er. Price, 
$1.60. Thia book u the most ..,aluable aid to •the 
electrician., eltlier ia constructi'!I[ or ope:ra~ de­
partmeat. Modeni PllhHahlog CO., 181 Pak.oti St.. 
New York. (tf) 

MAGIC 

A MOST MYSTIFYING POCKE.T TRICK, THE 
wonderful jumping peg. Price, with directions, 10 
cents. Sc.ad stamp for catalogue of 100 tricb, jokes 
and pllZzleL Mephisto Mfg. Co., 85 Brigp St., 
Woodha...en, L. I. 

MEDICAL 

TOBACCO HABIT-YOU CAN CO'KOUllll IT 
easily in three day,, iml)1'on your health, troloq 
your life. No more atoaecll. tro11hle. no f!)lll breadl. 
ao heart wealme11. Regam aasi}y TIIOT, calm 
nen-ea, clear eyK 1114 auverior -w atteas'b, 
Whether you chew: or amok• pipe,~~~~ a..._ 
aet my lntereatinr Tobacco Book. Woru. - wal&llt 
ht iota. Mailed free. E. J. Woo&i, 1M Sbtla ~* 
Hi A, New York. N. Y. ,u, 

I 
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WANTED 
EXPERIMENTERS WHO DESIRE COMPLETE 

ingtructi001 for making a step-down transformer for 
experiment.al pu.rposcs, at small expense (that can 
be connected witb ordinary house circuits) to send 
26c for the best book ever issued on tbc subject. 
Great demand; everybody wants it. Better than bat• 
tcrics. Address, Engineering Education Extension, 
Lock Box 41, Hanover, N. H. 

PATENTS FOR SALE 
"CONSTRUCTION OF lNDUCTlON COILS 

and Tranaformera" ia a valuable book, containinir 
100 paaea and 72 illuatrations, b1 H. W. Secor. You 
caJIJI0t dord to be without thia book, wbicb ia the 
latest work on conatruction of induction coils and 
uanafo.rmcrL $.26 postpaid. Modem Elcctrica, Book 
Dept. F, 211 Fulton St., New York. (tf) 

BOAT BUILDING FOR AMATEURS. BY 
Adrl4n Nelson, C,E.-Th!s book will tell :,ou bow to 
build all man.nor of ,mall boat,, aucb u punts, 
eldlb, canoes, row and uil boats; anb' $1.00, postpald 
to an7 addreq in tao U, S, Modcru l!Ue.ctrlca,, Book 
D~ Hl FultOA St., New York City, (tf) 

PATENT ATTORNEYS 

18&8-MIATI-PATENTS-11118-Le. 46 YEARS' 
penonal praotica1 and succe.aful experience in pro-
211rina iJ. S. and Foreign Patcnta, Registration of 
Tradc-Marb, Labels, Prints, Copyrigbta, etc. Also as 
Coanaellor and lt:,cpcrt la Patent CauSCL Personal 
attention giYcu to all bualacu aasumcd b7 mutual 
count, but onlJ on reasonable compensation for 
dma and labor involYCd. Term, moderate, bat not 
conth,gcnt. Information and advice freely __ given, but 
no c:lrcular litttature. Branch 0.16cc, Wa.sbington, 
D. C., for transaction of business with Patent Office 
d!rect. Reliable and competent foreign nprcsenb.­
tlTea. Geo. W. Miatt, Attorne7 and Counscllor at 
Law and Patent Expert. Patent business exclusinly. 
Oft!cet._ Temple Court, Cor, Nassau and Beclanan 
St9., New York City. (tf) 

INVENTORS WANTED-TO SUBMlT DEVICES 
for atreet railwar tranefer system.i. also other inYen­
dona. For varticulars address l!'IVENTORS• MU­
TUAL DE.VELOPMENT ASSOCIATION, 818 Po­
tomac Bank Bldg., Washington, D. C. (1) 

PATENT SE.'CU'RED OR FEE RETURNED. 
Send alcctch for free ..:arch and report as to patenta• 
b!llty. Books on inventions and patents, and refer• 
cnco book sent free. John s. Duffie & Co., eos F 
St., Washington, D. C. (tf)* 

PATENTS ELECTRlCAL AND MECHANICAL 
a specialty. Book Free. Joshua R. H. Potts, Patent 
Lawyer, 8 Dearborn SL, Chicago; 606 G St., Wasb, 
ington; 929 Chestnut St., Philadelphia. (11)* 

.,WIRELESS HOOK-UPS," CONTAINING ff 
paeu aad 100 boot-u_ps, le full of dialfr&UI, fulll" _ n. 
Ja,tnlting eYery possible wireless co1U1ectlon. Thi• 
book will en,ble wire•-• men to get excellent remit.. 
Sent poatl)aid for $,15, Modeni Elec:trica, Book Dept., 
Ht Fulton St., New York City. (tf) 

PHOTOGRAPHY, CAMERAS & SUPPLIES 

KODAKS, GRAPLEX CAMERAS LENSES­
ETcr:,thing photographic; get bargain list. You can 
88Yc money by sending y_our order t• Wllloa.-bby. 
Broadway and 11th St., New York. (tf)* 

OUR 80-PAGE BOOK. "THE WIRP.'LESS TELE­
pbone," will be found innluable to tho1e Interested In 
this science. Thia book contaiM 6'7 illuatrati•ll8 and I, 
con1ldercd a a,uterpiece, Send $.16 Ill lltam119, col• 
or M. 0. te Modem Etectrica, Book Dept., 111 Ful• 
toa St., New York City. (tf) 

PICTURES AND POST CARDS 

Fll:NCH ART PlCTURJ!:S FROM LIFE MOD­
el,; 8 beauty pose. and , art photo!, ao centt: 
ltblpt or coin. L. Nlcolaa, 100 rue ::,alnte, Mar­
seille, France. 

i1' ½?VERS' CARDS AND D,OOX,_2~ TOASTS, 
10c. .n. JCfaui, IOi' ?,f, Oft~ .,.,, MtlwnJree, 
Wis. (8)* 

H COMIC POST CARDS AND BOOK OJI' FLIR­
ta!lon,, 10e A. Krau1, ,oo L, • Chestnut St., Mll­
wnuJcee, Wiis. (8)* 

PICTURES AND POST CARDS 
BEAUTl.FUL .Pli.OTOGRA VUR..ltS-SlZE 7 . 

in, of Thomae A. Edi1011 and Nicola Tcela. 1l!'. 
able for fr-ami.us--Just the tbiq for 70ur d•.11 
atation-l0Q eac.11 or the two mailed poatpaid en_ 
eeipt of 16c •~pa or coin. W. A. U, A., 281 . 
toa St., Naw York City. 

8 x 10 PHOTOGRAPH OF ARLINGTON W. • 
less station and towers (NAA), 26 cents. Hil;( ,s 
Photo Company, 23S First St., S. E., \Vashio(.'100, 
D. C. 

PRINTING ANO ENGRAVING 
CHEAP PRINTING-JUST TO GET ACQUAINT• 

cd we will print three thousand circul:irs for one 
dollar. Size 3 x 6. J. F. Sheridan, 417 E. 161st 
St., New York. 

REAL ESTATE 
FOR SALE: GO ACRES OF FINE LAND. ON 

Grand Island, N. Y., fronting on the beautiful Nia­
gara River, right across from Buffalo; suitable for 
high grade development, bungalow plots, gentleman's 
estate or fa•ming; nearly 600 feet shore front w\tb -
riparian rights; price $300 per acre; worth $600; lilJ­
eral terms will be made with responsible parties; bousc 
and barns near shore. Address W. H. Northrop, 
Grand Island, Eric County, New York. (tf) 

ST AMPS, COINS, ETC. 

GEMS, COINS, ETC., FOR SALE-FINE 
Egyptian or Roman coin 1700 years old, 25c. Ten 
different old coins. medals or paper money, 60c. 
Miniature Oxford Biblc 1 876 pages, limp morocco, 
gilt ed~es size 1 x 2 mches gem curio, $1. im­
ported mdestructible pearl necklace, with gold cla~p, 
(value $10) fine gift, ~2.60. Coin premium list for 
4c stamps; 80-pagc retail lists of coins, gems, jewelry, 
curios, etc., for 2c stamJ). T. L. Elder, Dept. N, 82 
E. 28d St., New York City. * 

$U6 PAID FOR FLYING EAGLE CENT OF 
1850. Hundreds of other coins bo~ht. Send 10c 
for buying catalog. A. Kraus, ,09 K. Chestnut St., 
Milwaukee, Wis. (S)* 

OLD STAMPS BOUGHT-$'711.00 PAID FOR 
a certain old stamp; hundreds of other stamps bouglit. 
Send stamp for b'!:ping list. A. Kraus, 103 Kraus 
Bldg., Milwaukee, Wis. (5)* 

TYPEWRITERS 

SPECIAL TYPEWRITER SALE-REMINGTON 
No. e. $16; Smith Premier No. 2. $H.60; Un~crwo(!d, 
No. 4, $36. Guaranteed ono year. T1pewntor rib· 
hons and carbons. Ritzh~imer Typewriter Company, 
220 W. 42d St., New York City. (1)* 

WIRELESS 
AlR COOL.ED SPARK GAPS, $1.00. MIDGET 

Fixed Condenser, $0.60, prepaid. Send 2c stamf. 
for our large catalogue of Wireless and Expcr • 
menters' Supplies. A. W. Bowman & Co., 66½, Sud­
bury St.. Boston, Mass. 

USERS SAY THEY'RE GREAT!! WHAT? IM­
pregnatcd paper pulp tubes. Raw material, etc. Send 
for free price list. Schenectady Wjrc.lcss Supply 
Co., Schenectady, N. Y. 

GET OUR "IMPROVED MINERAL DETECTOR" 
for long distance, takes any mineral, detector and 
mineral postpaid fl.10. The Central Specialty Co., 
Swift Building, C•ncinnati, Obio. 

FOR SALE - FINE RECEIVING OUTFIT, 
Emerson Gill, Gibsonburg, 'O, 

SILICON DETECTOR! GUARANTEED,. 00 c-i;s., 
No &tamps. Greenhill Wireless Co., Jonesv1lle, M1:b. 

WIRELESS MEN ATTENTION, NE.W TYfE 
detector, adjustable to any size mineral. An'; fid15db 
desired. Satisfaction guaranteed or ~oncy re uu e • 
Price complete $1.25. Lindell Electncal Sbop, 1807 
Boren Ave., Seattle. Wasb. (1) 

THE ONLY FIRM IN THE Uf:iITED STATES 
that buys and &ells second-hand .wireless _ apparatus. 
What have you? What do_you need? S. W. I. Co., 
186 Congress St., Buffalo, N. Y. 

PRACTICALLY NEW: C-E ¾ J<W. T.W.<;. ¾ 
and¼ kw transformers, $0, $10, $6, rcspcchvkely. 
W-E 1000· ohm receivers $4. M1;1rdock 3 kw. cy, 
$Ui0. c. S. Scribner, 2461 Colhngwood Ave., To­
ledo, Ohio. 
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MODERN ELECTRICS 
Apparatus Exchange 
• Department 

This department is for tbo free use of our subscrib· 
ers nod renders, to enable them to exchange technical 
articles for which they have no need for other articles 
or apparatus which they prefer. • 

Advertisements under this heading containing more 
than fifty words cannot be accepted; the right is re• 
served to rewrite or reject any advertisement which 
will not be for tbe best interests of our readers. Ad­
vertisements under this heading will be inserted one 
time only free of charge. 

Advertisements of articles intended for sale cannot 
be accepted, as a regular classified department is con­
ducted for advertising of this C>Jarncter at a cost of 
6c J)Cr word. 

Advertisements should be addressed to "Apparatus 
Exchange Department," ca.re Modem Publishing Co., 
281 Fulton St., New York. 

Advertisements for the J aouary number should 
reach us on or before December 1st. 

YOU CAN 'fUR.N YOU.R SPARE TIME INTO 
dollars by takina _ subscriptions from your friends and 
acqunintanees. You as a regular reader of Modern 
Electrics :md Mechanics know its JOOd points and 
can present its attractive features m a way wbich 
will readily make subscribers of your friends and 
acqu:aintanccs. convince me that Jou are in ea.mcst 
and willing to push things; sen me the endorse­
ment of three responsible business men who are 
willing to vouch for your fitness and I'll gladly send 
you your official nppointment papers, together with 
full particulars ns to how to go nbout the work, and 
how much there is in it for you. Don't delay until 
some one else in your territory h3s secured the a~­
pointment. Write your application to-day. M. C. 
Cooney. Manager Locnl Agents Department, Modern 
Publishing Co., 231 Fulton St., New Yoork. 

WOULD LIKE TO EXCHA1,v.:. THE FVLLV ••· 
ing: 1 omnigraph with spring driven motor and 3 
sets of records, tuner, 4 16 c. p. lamps, 1 volt meter 
for Knapp type S. motor or oscillat•on transformer. 
George Meder, 990 First Ave, 1 New York, N. '/. 

WILL EXCHANGE-A 10 LESSON COURSE HI 
photo-play writing, costing $80, and about eighty feet 
of moving picture 61mi.. for wireless instruments. 
Alfred Stellman, North Hackensack, N. J. 

"CONSTRUCTION OF INDUCTION COILS AND 
Transformers" is a valuable book, contaioi~ 100 
p11ge1 11nd 72 illustrations, by B. W. Secor. You 
• cannot afford to be without this book, which ie the 
latest work on construction of induction coils and 
transformer,. $0.26 postpaid. Modem Electrica, Boole 
Dept. F., 281 Fulton St., New York City. • 

WOULD LIKE TO EXCHANGE A SENDir-tv 
and receiving set for one cylinder motorcycle in good 
condition; willing to add cash if necessary; only 
those living in city answer. .t:dwin A. Leach, Jr., SH 
West 145th St., New York City. 

WILL EXCHANGE GOOD LOOSE COUPL~R 
primary 5 in. dia., 6 in. long (with No. 22 wire), 
secondary {½ in. dia., 6 in. Jong (with No. 21! wire, 
home made), also $9 automobile two unit coil with 
heavy vibrators. for a pair of Brandes or other good 
make phones with head band and cords; state make 
and number of ohms. Cbester Ulsh, Box 179, Marion, 
Ohio. 

MR. ELECTRICIAN: DO YOU KNOW ALL 
about wiring diognms and descriptions? If not, you 
need this book, wlaich la the latest out on the S11biect, 
"Modern Wiring Diagrams and Descriptions," by 
Henry C. Hontmann and Victor H. Tousley, 11! mo., 
800 pages, . 226 Ulustrations •.. Full l~ather binding, 
size , x I! 1nchC1, pocket edtlton. Price, tl.60 post­
paid. It vc:plain• dynamos and motors, alternating 
cnrr<nt and direct current, ground detectors aad 
etoraie ba.tterica

1 
lnatallationt, etc. Modern Publish• 

ing Co., 281 Fu ton St .. New York. 

EXCHANGE--ALDEN WIRELESS CO.'S $10.00 
•ariablc condenser for a good 11·60 storage cell. P. 
Hoffman, 1588 Second Ave., New York City. . 

WE CAN FURNISH ANY BOOK ON WIRE­
lest 11ublisbcd. Write Book Dept., Modern Eclctrics, 
281 Fulton St., New York. 

BOAT BUILDING FOR AMATEURS. BY 
.Adrian Neilson, C.E.-This hook will tell you bow to 
build all manner of small boau, such as punts, 
skiffs, canoes, row and sail boats; only- $1. 00, post• 
1>aid to any address in the U. S. Modern Electrics. 
Book Dept., 231 Fulton St., New York City, 

WILL EXCHANGE 1 IN. MESC:O sPAR"- <...olL 
for polypbase 10 in. slide rule or wireless instramcnts; 
also have for exchange M. P. Rooerts Co. slide plate 
vnriablc condenser, .006 M. F. capacity, loose coupler 
medical coil, double slide tuner, volt meter. Dean 
H. Parker, Wnban, Mass. , 

WILL EXCHANGE J.110 V. ARMATURE COM­
pletc and a 12 SC!j'DlCnt commutator, two new auto· 
matic telephone switch hooks and sockets, for 1 6·10 
battery motor. Oscar Anderson, 11816 State St., 
Cbicngo, Ill. 

LEARN TO FLY-BIG TWO-FOOT BLERlOT 
Monoplane. La.test mode.I, knocked down packed, 
~cady for mailins-, wit~ blue print and complete draw• 
1ngs tor ossembhngj with wbeelo and propeller. This 
model 1s usually so d by dealers for $2.00. Boys all 
OTer the country arc having barrels of fun with them. 
For aood, wholesome amusement, tliere is probably no 
ftyina device' more entertaining and that will afford 
~ore fun for the boys and grown-ups than thjs picas• 
!Di toy. Guaranteed to fty or money_ refunded. Sent 
pr~paid on receipt of price,- ,$1.00. Mo<lcl Flyin_g Ma• 
chme Company, 172 Greenwich St., New York City. 

COMPLETE CABINET TYPE REC£IV u,G S,:..'f 
consisting of $16 Murdoc~ receiving transformer, ~16 
Clapp-East~am rotary variable cond~nser, $5 ethcric 
rotary variable condenser, commercial type perilcon 
detector, $10 2-ferron detectors, $1 Murdock fixed 
condenser, $13 Brandes 3,200 ohm navy type phones, 
nnd complete 10-15 mile trnnsmitting set; will ex• 
change for standard late model motorcycle in good 
condition. Crocker llfann, Dover, Mass. 

WILL EXCHANGE STEP-DOWN TRANSN.l.RM: 
er for second:iries of ½. kilow:i_tt trnnaformer, also 
have core, primary and msulauog tube of a 1 in. 
coil, nlso 'Wilmet-Cadwell interrupter (bome made) 
for other appnr:itus, 1 in, core and primary and step• 
down transtormer are manufactured. Harold Win• 
ningham, 3701 N. 18th St .• Tncoma, Wash. 

YOUR LIBRA.RY IS NOT COMPLF..TE WlTH­
o~t a copy .ot Bound Volume No. • of Modern Elec• 
1ri,s, cootaia1ng 968 pages, with over 1,600 illuatra• 
t•,ons .and 1,200 qucst•ons and answers on topics of 
vital importance to you. Elegantly bound in black 
cloth; go~d stamped: Our .supply is limited, so order 
toda:f while _.Y(!U think of •t and you will not bo dis­
appomted. _Pnce $2.00; 40c. extra by mail in U. S.; 
76c. extra in Canada. Modern Publishing Co 281 
Fulton SL, New York. N. Y. ·• 

WILL E.XCHANGE A FERRON DETECTOR 
and 2 double slide tuning coils .each 2,000 meters, for 
Ch~bers loose coupler 1 also 800_ M._ double shoe ooil, 
variable and fixed conaensers, circular potentiometer 
and Wim~urst stntic "!achine for Brandes navy o; 
transatlaot•c p_bo,:ics, 6 m. wntcr motor, , in. battery 
fan, electrolytic interrupter, zinc spark gap box film 
camera a~d developing_ outfit for wireless 'apparatu1. 
0. V. Sw1sbcr, 221 Spring St. 1 Fairmont, W. Va. 

H~VE T\¥O KEYS, TWO SOU•"JJEK:i, FIVE 
gravity batteries for exchange for a good dynamo or 
an1. of the following goods: Storage battery spark 
cod, or an amm_ctcr or volt meter, switcbboa:d type 
or books. Laud•e Rose, Box li41 Hoisington, Kans. 

JUST OFF THE PRESS - BOUND VOLUME 
No. 6 of Modern Electrics; contains more real in• 
formation than la found in $(;0.00 worth of electrical 
boob; l,3U page■; 2,100 illustrations; 1,560 questiom 
and answers. A Teritable encyclopedia on electricity. 
If you arc a student of electricity or desire to keep 
in touch with the electrical progress of the world you 
can't afford to be witbout tlijs wonderful collection of 
?ata on invention&, illustrations and writings of lead• 
1ng 11uthora from every part of the world. Positively 
only 39 sets left. Orders will be filled as received 
and money returned when supply)s exhausted. Price 
$S.00; 66c extra br mail in U. S.; 96c extra 111 
Canada. Modern Publishing Co., 281 Fulton St., 
New York. N. Y. 

MAKE OFFER FOR GOOD RAILROAD PAT­
tern telegraph relay, cost $6; learners' telegraph, cost 
$2; rostal typewriter, cost $36; pair phones, cost $G; 
,ma\ coupler in case, place for detector and con­
denser, with circuit connection, $3; new audion, $'I; 
valve, U: loose coupler, $7. E. R. Hough, John~ 
town N. Y. 

llUUTlFUL PHOTOGRAVURES-SIZE 7 x 10 
in. of Thoma9 A, Ediaon and Nicola Tesla. Suit­
able for framins:-Just the thin~ for your dell or 
atation-l0c each or the two mailed po1tpaid Oil re­
ceipt of lfic eta.mp9 or coin. W. A. 0. A., 181 Ful­
ton St., New York City. 

J 
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MR. AMATEUR! TO LEARN ELECTRICITY 
you allould ,wt from the beginning. You should 
knbcowb all about the minor details before you take on !_,_ ig ones, and here is the book that is goini to 
U&Ae you all the way through. "Elementary Elcctncity 
Up-to-Date," by Sydney A1.lmer Small, M.A.I.E.E., 
Umo. clo~ 600 pages, 206 illustrations. Price, $1.25, 
poetpaid. ·.Lbls book starts on the primary characters 
of electricity and goes clear through to the end. Tells 
you all about 1toragc batteries. condensers, flow of 
current, power of efficiency, etc. Modern Publiahina 
Co .. 281 Fulton St.. New Yorlc. 

HA VE FOR EXCHANGE ONE MALr1' c. • v 
telephone and telepb.one parts, 1 10 in. $eissler tube, 1 
sounder, pair electro magnets, 1 solenoid fibre tubes, 
2 lightning arresters, electric clock, brass condenser 
plates, rotary spark gap wheel, large spark gap, load• 
1n~ coil, professional silicon detector D. P. D. T. 
switch, lar$e loose coupler, ¾ lb. S. S. No. S6 wire, 
2 pneumatic car cushions, 1 single barrel sllotgun; 
want a Blitzen wavemeter,..__ Bliuen rotary condenser, 
pcrikon detector or Clapp-1!.astnam navy coupler. E. 
H. Koisb1 1210 Master St., "Philadelphia, ,:a. 

HAVE MURDOCK ROTARY VAR1ABLE RE· 
ceiving condenser; will exchange same for good set 
bead phones: send description. Edward French, 
Peekskill, N. Y. 

FIRST STEPS IN ELECTRICITY, OR ELEC­
tricity for the Beginner! Doesn't that title sound in­
teresting? It is just what it denotes, or maybe more, 
because it starts off with the development of elec­
tricity, explaining fully in a purely descriptive man­
ner how to pcrfonll simple experiments with as little 

l
xi,ensc as possible. 283 pages, lH illustrations, 

~

t size, cloth cover. Price, $1.00 postpaid. Mod­
u Publishing Co., 231 Fulton St., New York. 

WILL EXCHANGE FOLLOW!.-~ APPARATUS 

lli
r good spark coil, 3 to 6 inch preferred, or for stor­

battcrics or other wireless apparatus that can be 
d where only batteries a.re available for power; 

One Norton voltmeter (new), range 0•150 volts D. • C. 
or A. C., and one Triumph Electric Co.'s D, C. or 
A. C. testing voltmeter. range 0·150 volts; these in­
struments cost $18.60 each. Harold Morgan, 1310 
Mason St., Toledo, Ohio. 

WILL EXCHANGE ONE ½ SPARK l.v,L, 3 
small telephones, 1 ten station automatic telephone, 
2 motors, 1 electric engine motor outfit, telegraph, 6 
battery lamps and sockets, switches. bells, etc., all 
,•orth about $75; will exchange for motor cycle. Jean 
Moore, 36 Shawmut St., Revere, Mass. 

THE PROCESS OF TRANSMITTING WIRE­
Ices messages through tl&.c air over long distances by 
the aid of electricity is to countless thousands of peo­
ple only a mysterious fairr talc, but here ia a book 
for you1 Mr. Operator. wh1c hstatcs nothing hut cold 
facts. 'Operators' Wireless Telegraph and Telephone 
Hand Book," by Victor H. Laughter, 12mo. 210 
pages, fully illustrated. _giving the operator all the 
LDformation he desires. Price $1.00 postpaid. Mood­
ern Publishing Co., 231 Fulton St., New York. • 

FOR EXCHANGE-HOME STUDY COuRSE IN 
painting,. p3:pcr ha!1ging,_ ~ccoratiog (~esjgning, .hud­
wood. finishing, paint m1x1or, wall 6.n,shing, staining, 
etc., 111 tllree volumes, cloth bound, for medical bat­
tery or clcctro-thcrapcu\ical ;apparatus or X-ray outJit. 
Frank Steele, Glonrsvillc, N. Y. 

FOR EXCHANGE-ALL SORTS OF ELECTK.!• 
cal and wireless also battery motors for fixed coo• 
dcnacra, Murdoclc or Holtzer-Cabot phones or rotary 
condensers. Geo. Soderstrom, Box 62B, Bellevue, 
Wash. 

STORAGE BATTERIES ARE VERY HARD TO 
muter and understand, but if you read this book you 
will know all about them from beginning to end 
"Storage. Batteries, Stationary and P11rtablc," by 
J. T. N1bletti M.I.E.E. 80 pages, 21 illultrationa 
itodcct size, silk cloth binding. Price, 50c postpaid'. 
Modern Publishing Co., 2Sl FuJton St.. New York. 

.HA VE A fINE 5 x 7 LONG FOCUS CAMERA, 
t~ple convertible tense, automatic shutter, ,wing back 
w1~h all adiustments, and many otl,cr nhoto things· 
w;r,te for list; would like in exchange SxlO long focu; 
Tiew camera (prefer Seneca) and outfit. R. Greer, 
538 N. Marshall St., Philadelphia, Pa. 

WA.NTED-A 6-VOLT AUTOMOBILE ENGIM. 
start1r14 m.otor, a 110-volt, l K. W. D. C. shunt dyna. 
m.o; 'IJ!ill exchange anything you want; write. Jo■. 
t.e.me1etcr, care The Lesmeister Automobile uaracc, 
Harvey, N. D. 

"WIRELESS HOOK-Urs," CONTAINING 9CI 
P.•ac■ ll;lld 100 book-ups, 1s full of diagrams fully 
illustraf:ing every possible wireless connection. Thia 
bSook will cn!l-ble mrclcss men to get excellent results. 

D
ent postpaid for $0.26. Modem Electrics Book 
cpt., 231 Fulton St., New York Cit:,. ' 
WILL. J::XCHAN~E LARGE RECEIVING CABI• 

net cons1st!ng of Dhucn Sl-platc variable Ferron de­
tect(!r, aud1on detector, loose coupler, mahogany cabi• 
net IS complete rc'!'d1 for receiving ur to 3000 miles; 
cost $60; would like large spark coi or static cabi­
net. Joscp~ Kurt.is, Room 200, 371 Fulton St., 
Brooklyn, N. Y. 

HAVE COMPLETE SET OF FULL SIZE PAT­
terns and instructions for 15-foot duck boat; patterns 
never used; value $2 i... will exchange for wireless in• 
struments. Lloyd A. lilancbard. Whitman, Mass. 

"HOW TO MAKE WIRELESS INSTRUMENTS " 
~y 20 ':"ireless . Experts, containing 116 pages and f,; 
1llustrations, written c.'<pressly for wireess amateurs, 
an~ 1s a book that. you cannot afford to he without. 
Price, $0.26, postpa,d. Modern Electrics Book Dept. 
231 Fulton St., New York City,· ' ' 

IT lS U4..PORTANT fli.A'.l ALL JNTERESTJU> 
In wi!clc11 ,hou]d join the Wirelua Aaaociation of 
AmCf!ca, wh1cl! IS helpful to th09e intercatcd in aav 
~1 m the wu-elcss 1ndu1try. For full particuJara 
aCldftle, Wirelcu ANociation ef America, Ul Fult~ 
St., New York. (cf) 

FOtJn.-CYLINDER HOT-AIR ENGINE· BURNS 
W(!Od alcohol; will run sewing machine or' light ma­
ch,ncry; cost $H;_ want & x 6 printing press or good 
oNffer. Paul F. 1...ornish. 42 Bradt St., Schenectady, 

. Y. 
':"ILL EXCHANGE A 1-H.P. D.C. MOTORI, 

wh1~ can be used as a dynamo; 1 pair 76-ohm 
rccc•yers; some lamp sockets and a Stevens rifle for 
a pair of 2000-obm phones or a l•in. ~ark coil. 
J~~od Rowles, 510 So. William St., Johnstown, 

HA VE ONE NEW COOK SERIES 2 LENS SIZE 
6 ½ x 8 ½ one of the best and fastest photographic 
lenses made; one set complete self-instructing library 
of pb~tofraphy, ten vols., cost $'35. Will exchange for 
clcctrica apparatus or books of equal value. Prefer 
a. small !)lOtor for a D. C. current 110 volts and 
wireless mstruments. Geo. E. Adams, 45 Whitaker. 
St., Savannah, Ga. 

HAVE A PROFESSIONAL l000·OHM RECEIV­
cr, a small and compact wireless receiving set worth 
$2.00, a 150-watt wireless transformer for 110 volts 
A.C., l½ lbs. of No. 22 D. C. C. wire and various 
~tber electricl!I and wireless apparatus. 'want a l½• 
inch. spark cot! . or a loose-coupled tuner. Everett W. 
Davis, 2232 Fairfax Ave., Morgan Park, 111. 

_F<;)R EXCHANGE-SMALL COMPLETE TRANS­
m1tt.ing set, ))Crlkon detector 2 Clapp-Eastham Ferron 
dctc!'tors, . rotary variable 'condenser, Blitzcn style 
loading coil 2,000 meters: l·l0O0•ohm H. C. receiver, 
cord and headband. Want Blitzcn receiver trans• 
former or postcard size kodak. Crocker Mann' Dover 
Mass.. ' ' 

IN T.HIS VAf,,UABLE BOOK WILL BE. FOUND 
evcrytlting that 1s necessary for the study of teleg­
raphy. ~ulcs arc_ given for the guidance of operators 
1n all different kmds of .crvice11, and they ue very 
clear and comprcbcnsiYC. "Tclc~aphy Self-Taught; 
A Complete Manual of Jnstn1ct1on," by Theo. A. 
Ed]son, M. A., 12!110-, 170 pagca, fullr illustrated. 
Pnce, $LOO postpaid. Modena Puhlishuaw Co., 231 
Fulton St., New Yorlc. 

HAVE FOR EXCHANGE ONE SLABY ARCO 
vacuum coherer with solid silver plugs. One Bunnclt 
160-ohm large sounding relay and one loose coupler, 
llew; U bps on secondary and 2 slide prima1. 
Would like 2000-ohm phones complete. James . 
Kertz, 248 Marion St., Brooklyn, N. Y. 

WILL EXCHANGE A BRAND NEW VEST 
~elect kodak and 1 $5 Omnigraph and buzzer for 
wtrcle11s goods. Philip Kaufman, care Louis Schwart,,,, 
9 Maiden Lane, New York. 

HERE IS THE BOOK you· ARE LOOKING 
for, written in -plain English eo it can be easily mas­
tered by you whether you arc an experimenter or an 
electrical engineer. "Practical Armature and Magnet 
Winding," oy Henry C. Horstmann and Victor .H. 
Tousley, lllmo., 'POCkct size, leather cover. Price, 
$1.60. This book Is the most valuable aid . to the 
electrician, either in constructlng or operating dc-
1>artmcnt. Modem Publishing Coo., 281 Fulton St., 
New Y·ork. 
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WILL EXCHANGE COMPLETE. CORRESfOND• 
e.nce school course in drugless healing, covering OS• 
tcopathy

1 
mechano-therapy, chiropractic, n;icdical mas­

sage anu physiological therapeutics. As given by one 
of the leading colleges, and C(!nsistinlf of a set ol 
bound books and lectures covc;nng entire work, J!'1r· 
ticulars on request for a medical battery or medical 
vibrator, or anylhi;,~ in the elcctro-thcrapcutical line. 
Dr. Frank Steele, Gloversville, N. Y. 

DO YOU WANT-THIS BOOK, WHICH TELLS 
you bow to test and operate all different kinds of 
electrical apparatus from generators and motors ·to 
lamps and bells? Only $1.60 postpaid. "Electricians' 
Operating and Testing_ Manual," by Henry C. Horst­
mann and Victor H. Tousley, 16mo., full leather, and 
chuck full of the right kind of information, which 
can be readily mastered by the layman as well as 
the experienced man. Modem Publishing Co., 231 
Fulton St., New York. 

WILL EXCHANGE.' A STEP-DOWN TRANS­
former, cost $12.60; voltages step down to 3 to 26 
and a train tbat cost $3.~ track and all, for ¼-kw. 
transformer. H, R. Mc.rMc, 710 Jackson St., Kern, 
Cal. 

HAVE FOR EXCHANGE A PORTABLE SET, 
box 6 x 4 x O includes 3 slide tuner and variable 
condenser; a lltitzen varj:ible condcn:,er; a Joosw 
coupler primary, No. 20 bare copper on threaded 
fi_brc core, 4-in. in dia. secondary,, No. 28 green 
silk on fibre core, 12 taps a K in. 10 diameter, quar­
tered oak ends to fit. R. S. Childs, 3050 Hopkms St., 
Oakland, Cal. 

FOR SALE: 00 ACRES OF FINE LAND, ON 
Grand Island, N. Y., fronting on the beautiful Nia• 
gara lliver, right across from Buffalo; suitable for 
high grade development, bungalow plots, gentleman's 
estate or farming; ocarly GOO feet shore front with 
riparian rights; price $300 per acre; worth $600; lib­
eral terms will be made with responsible p_nrtics; house 
and barns near shore. Address Vi/. H. Northrop, 
Grarid Island. Eric County, New York. 

FOR EXCHANGE-BOUND VOLS. 2, 8 AND 4 
of Modern Electrics, long distance transmitter, $1.26, 
and a double-pole 75-obm watch case receiver. \Vant 
a Blitzeo rotary variable condenser'-· or photographic 
supplies. Howard O. Snyder, 528 N. Cascade Ave., 
Colorado Springs, Colo. 

WILL EXCHANGE A SIX HUNDRED AND 
fifty ohm receiver "'ith headband and six foot cord 
good make. \11/nnt .22-cal. rifle, preferably Stevens; 
also a medical coil, value\ $2.60, brand new, for .22· 
calibre rifle or revolver. Iv. A. Theobald, 1022 Jack­
son Ave., ,Bronx, New York. 

THIS ELECTRICAL DICTIONARY WILL JUST 
fit in your vest ppckct. Carry it around with you 
while you arc at work. "Handy Vest Pocket Elcctri• 
cal Dictionary," by Wm. L. Weber, M.E .. containing 
upwards of f,800 words, terms and phrases employed • 
in the electrical profession witla their definitions given 
in the most comprch~'lsivc manner. Full leather 
cover; 60c postoaid. Mvdcm Publishing Co., 281 Fut. 
ton St., New York. 

~AVE DYNAMOMOTOR, NEW %-IN. SPARK 
coil batterx rheostat. 16 amp., 250 volt switch, spool 
German silver ~ire, 2 four-point battery switches, 
ground clamp, {lair 100 ohm magnets to exchange for 
loose coupler; Brandes receiver; detector or storage 
battery. George Washington, 87 Eric St., Washing­
ton, Pa. 

POTENTIOMETER, PEROXIDE OF LEAD DE­
tector, small fixed condenser, and 6-ohm telegraph 
sounder and k~. All or part of the above for a 
22-cat. ri6e, Take-down model preferred C R. 
Witmer, Sellersville, Pa. • • 

BOUND VOLUME NO. a OF "MODERN ELEC 
trlca" is now read:,, which contains '7t0 pages over 
1,000 illustrations a.nd writin(S of 801! authors, G60 
article. of unusual interest, ,nth 1,178 questions and 
ana~n. Bound in handsome black cloth, _gold 
stamped. 11,60; $.80 extra by mail. Modern Elec­
trlce, Book "Dept., Hl Fulton St., New York City. (tf) 

WILL EXCHANGE FOR WIRELESS AND 
electrical apparatus the following: One "Electrolytic 
Detector," one Jr. Fixed Condenser, one double pole 
single throw switch, one six-volt lamp, and issues 
of the "American Boy." Lewis S. Cooper, 243 
~ St., Medford, Mass. 

s X 6 PRINTING PRESS, 6 FONTS TYPE, , 
•flashlights, l bicycle gas lamp, 1 .22-cal. revc,\v,r with 
holstCT, l set 20-ohm Bunnell telegraph instruments. 
Complete valve, $SO. Exchansre for wireless instru­
ments. R. E. Wason, Ellsworth, Ohio. 

WA.i'\IT.ED-A CLAPP-EASTHAM FERRON DE· 
tcctor, a llfcsco aerial switch (½-kw.), Amco or 
Murdock loose coupler, a Murdock V. condenser fof_l 
Mcsco 75-ohm receiver. A good detector set (s1h• 
con and fcrron), a telegraph sounder (20 ohm),. a 
main line switch with 2 30-amp. fuses and ~-10. 
condenser. R. G. Devaney, 196 Murray St., lllng­
hamton, N. Y. 

MODE.RN E.L..EC"fRlCAL CO.NSTRUCTIO.N, BY 
Henry C. Horstmann and Victor .H. Tousley. A. new 
revised and enlarged edition, 16mo.1 858 pages, 178 
diagrams. Pocket size, full leather hmp. Price, $1,60 
p.!)stpaid. .Modern Publishing Co., 231 .Fulton St., 
New York. (tO 

WILL EXCHANGE LOOSE COUPLER, VARI· 
able condenser, cir. potentiometer, lytic detector, 
large and small fixed condensers, adjustable gap, 
and a universal detector, with piece of mineral 1 for 
Kodak or Premo camera of equal value. Ralpo D. 
Schlichter, Sellersville, Pa. 

WANTED ..... MURDOCK OR BLITZEN VARI­
able condenser; audioo or valve detector, or a 6-60 
or G-80 stor:igc battery in good condition. Write for 
list of goods I have for exchange, Edwin Paul Kou­
kol, 480 West 23d St., New York <;ity. 

BOOKS, AS A RULE. ARE FILLED UP WITH 
technicalities and arc of very little use to the cxpcri• 
mcntcr, but here is a book which is simple, plain an, 
understandable. Send you order at ooce for ~OU 
copy of "Electricity Made Simple," Cla.rkc YT} 
Haskins, 238 pages, 108 illustrations 12mo., cloiJ 
binding. Price, -~1.00 pos_tpaid. Modem Publishin( 
Co., 231 Fulton St., New York. 

WIRELESS (AUDION) CABINET, RECEIVING 
set, complete. \Viii exchange for a Blitzcn tuocr ana 
variable condenser. ]. Miller, 413 18th St., Brook, 
Iyo, N. Y. 

WILL EXCHANGE 6-VOLT 9-AMP. DYNAMO. 
Armature bas to be rewound. New .82-cal. revolver, 
H. & R. make, cost $6.60· .22-cal. H. & A. riftc, al, 
most new, cost $5; complete sending and receiving 
set, e,,ccpt receiver and key; Columbia phonograph, 
cost $35; 2 recorders, 12 records and record case to 
bold 72 records, cost $5; for 6-volt, •o-amp. storaitc 
battery, volt or ammetcr..i. ½ or 1 horsepower __gaso• 
line engine or ¼ h. p. u. C. electric motor. Harry 
Simmons, R. R. 8, Athens, Ohio. 

THE REAL ESTATE EDUCATOR CONTAINS 
inside information not generally known. Don'ts in 
Real Estate, tells all about the rent estate busineae 
from A to Z. $1.00, postpaid to any address in the 
U. 5. or receipt of price. Modem Electrics, :Book 
Dept., !Sl Fulton St., New York City. 

WILL EXCHANGE A COMPLETE SENDING 
and receiving outfit of \Vorts McKission make for a 
g_ood motorcycle. .Charles :Brown, 126 Bergen St., 
Brooklyn, N. Y. 

WILL EXCHANGE-I JUMBO TUNING COIL, 
l pair of 2000-obm phones with leather headband; l 
electrolytic detector, complete: I Marlin 80-30 re­
pcatinir rifle with complete loading outfit; all in good 
coodihoo, for a screw-cutting lathe about 9-in. 
swing, in good running order. Benj. Maillefcrt, 40 
West Hth St., New York City. 

OUR SO-PAGE BOOK, "THE WIRE.LESS TELE­
phone," will be found invaluable to those interested 
1n this science. This book contains 67 iltustratlons 
and is considered a masterpiece. Send $0.26 in 
stamps, coin or M. 0. to Modern Electrics, Book 
Dept., 281 Fulton St., New York City. 

HAVE A NATIONAL AUTOMATIC TELE­
graph transmitter; Bb cornet, case, mute; I. C. S. 
books (sets); gas enitincs; Draftsmcn's surveying :ind 
mapping; also several single volumes. \Vant I. C. S. 
German books (4), and records: Italian books (S); 
small gas engine; books; or offers. Eugene Lewis, 
Kittery-Dcpo,t, Maine. 

FOR EXCHANGE-1 $8 CARBIDE POSTCARD 
projector and a 220-volt 10-amp. snap switch and 220-
volt brass socket for a 1-in. spark coil or 1100d 
pl1ones with small dyn:i.mo, 6--10 volts. George Dan­
junas, ,oo Essex St., Rackensa<:k, ~- J. 

HERE IS THE VERY LATEST AND MOST 
valuable work on electricity for the amateur or pra1:­
tical electrician published: "Easy Electrical Experi­
ments and How to Make Them," by L. P. Dic½er11on, 
220 pa1?es, 110 illustrations, 12mo., cloth b1ndin1t. 
Price, $1.00 postpaid. Modern Publishing Co., 231 
Fulton St., New York. 
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SAVE 
$2.50 

Become a Charter Subscriber to the Big 1 
New Consolidated Magazine; the Cover 11 
for the First Issue of which is reproduced 
on the opposite page. 

ii
HE publishers both of MODERN ELECTRICS and of ELECTRICIAN AND 

MECHANIC, our well-known Boston contemporary, have long realized that 
the aims and purposes of their magazines were essentially similar. Both peri­
odicals have given much attention to ,,,.ireless telegraphy and other electrical 
subjects and while Electrician a11d M echa11ic has devoted more space to 
mechanical articles than }.1 odcrn Electrics, the publishers of tl'iis magazine 

have cherished plans for increasing its size in order to expand in this direction. Because 
of the essential similarity of their aims, the two publishing companies have decided to join 
forces and unite in making 

A Combination of the Two Magazines 
Beginning, therefore, with the number for January, 1914, Modern Electrics and ElectriciaN 
and ..Mechanic will be combined and published in New York by the Modern Publishing Co. 
as a single magazine under the new title:-

Modern Electrics . and Mechanics 
which well expresses the field to be covered. By thus combining the sources of income 
of the two magazines and eliminating the unnecessary overhead cost of two editorial and 
publishing establishments where one will suffice, and also of producing and printing two 
periodicals instead of one, they will be able to greatly 

Increase the size of the Magazine 
retatnmg every valuable feature of both publications and adding many useful and popular 
departments, which will later be announced in full detail, without increasing, the cost to 
the reader. In fact they will be able to effect' a great saving for every reader who talcea 
advantage now of the 

UNPARALL~LED PRICE REDUCTION OFFER 
now to be set forth. This is, briefly, that as a token of appreciation of the past support of 
tbe readers of both magazinei, they will, 

UNTIL DECEMBER 1st ONLY 
allow every reader of this magazine who will use the coupon below and send his remittance 
direct to the ·publishers, to subscribe to MODERN ELECTRICS AND MECHANICS, 
the greatly enhrged and improved consolidation of Moder,• Electrics and Electrician 1Jntl 
.Mechanix:, containing every useful feature of both magazines, and practically as many 
a-rticles, departmetits and pictures as both magazines combined, for one year, two -years, 
THREE YEARS, FOUR YEARS, or even FIVE YEARS in advance at the special reduced 
price of:-

$1.00 A YEAR. 
Although the regular price la, ha• been, antJ will alwa7■ be after the abso­

l11.tel7 o.nd deftnltely limited term of thla apeclol offer ha,, expired, IJ1.150 a year. 
Co.11. you, -who o.re now interested enough to read the magazine at Its full plt'lce, 
afford to neglect tht11 one tnJtlal and ft.Dal opportuntt7 to make auch a aavtnr,if 
Cut out, AU out the coupon, enclose your remltto.nce for a,, mo.ny yeo.ra a,, you can, 

MODERN -ELECTRICS AND MECHANICS 
·231 Fulton St., New York City 

Endoaed find . . . . . .•. . . . dollars, for which please 
enter my •ubscriJ)tion for . . . . . . . . . . . . years to the 
m~guine MODERN ELECTRICS AND MECHAN­
ICS, a combination of MODERN ELECTRICS and EL?:c­
TI.ICIAll' AND MitCBAIUC, beginning with the issue for 
January, 191', or at the expiration of my present sub­
scription to either or both of these magazines. 

Name, ................................... · · · • •·· •· 
Occupation, ............................•.•••••.•• 

Street or Box, .............................•.•... 
City or Town, ................................... . 

State. . ..................................•.•.•••• 

AND MAIL TODAY! 
Canadian postage, 26 cents a year extra on each 

year. 
Foreign postage, 60 cents a year extra on each year. 
If you arc already a subscriber to one or both maga­

zines your subscription under 'this offer will be added 
to what you have already paid for. 

You may &end subscriptions for any or all of your 
friends who are interested, together with your own. 
Just write the ad<}.resses and length. of tim~ on a slip 
of paper and pin 1t to the coupon with remittance. 

Finally, your subscription under this offer 

MUST BE MAILED ON OR. BE­
FORE DECEMBER 1st, 1913 

Wlaen wrltinr, please mention ''Modem Etectric:a." 

r. 

J 
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rVARY 'Moo ERNE 15 CENT.S 

i ELECTRICS· t,-J 
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ELECTRICS • WIRELESS • MECHANICS 
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When wri1in1;. 1>lcasc mention "Modern Elc.:trics." 
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MURDOCK SILICON DETECTOR 
The in,trument illuatrated ia our Silicon Detector No. 322, manufactured under a 
licens~ granted by the owners of patent& covering the uae of a_iJicon in wireless. Jta 
employment by amateurs is abaolutely legal. Priced at $5.00, it is unque&tionably·tbe 
moat satiafactory purchase pouihle in the detector line. Get one, and enjoy the ex­
cellent results which follow the uae of a well-built, perfectly efficient inatrument. 

MURDOCK APPARATUS 
CONSISTENTLY AND PERMANENTLY GOOD 

The policy pursued in the design 
and manufacture of MURDOCK 
.A'.PP ARA TUS contemplates the 
constrnction and sale of handsome, 
serviceable and dependable instru­
ments at FAIR or ices. We be­
lieve that inferiority at a low ini­
tial cost is eventually less satisfac­
tory than evident superiority at a 
FAIR price. So, MURDOCK 
APPARATUS, at its FAIR price, 
seeks favor because of its good ma­
terials, its excellent design, and its 
honest construction. Its ever in­
creasin~ popularity and its sterling 
reputation among amateurs gen­
erally, are convincing proofs of its 
superiority. 

Of particular interest to those who 
are considering the purchase of new 
equipment are the following new 
instruments, now ready for deliv­
ery: Rotary Spark Gap No. 442 
at $17.50; Antenna Condenser No. 
487 at $3.00; Rotary Variable Con­
denser No. 365 at $5.00; Line Pro­
tector No. 453 at $4.00; Oscillation 
Transformer No. 423 at $6.oo; 
Loading Inductance No. 5 IO at 
$3.00; Receiving Set No. 505 at 
$50.00, and Transmitting Set No .. 
4m at $100. These are all NEW 
and are worthy of special attention, 
as they represent the very ratest 
and best developments in amateur 
apparatus. 

ETery amateur intere,ted in good apparatus ought to have a copy of our NEW 
Catalog No. 12, We will send you one upon request and believe that you will find 
it a aafe guide i.n selecting the beat apparatus for your station. 

WM. J. MURDOCK CO. 
40 Carter St., 

CHELSEA, MASS. 
680 Howard St., San Francisco 

Wlien ..,-jtinl'. plea.e metloa "Modeni "&ectrica." 

. 1 

\ 
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• RCONI OFERATOR.S SEE THE WORLD , .. , 

I=?=: --- - -. 
l-\-J - -...___: 

\. 

See The 
World and 
Get Paid 

Aa a Marconi wireleoe 
operator you will have a 
!'hance to viait all .the 
important and intezeat-
ing p)acee in South America, in Europe and el1ew er . f D • ft 
y OU can readily train r.ouraelf to become • wireleu --=-- or o,ng 
operator at our achoo, Working every day with 
actual Matconi instruments, the course is fa1cinaring and 81 1oon aa you ha,,e .6nished and obtained' 
e government licen,e we usure you of a good position. 

Join the oe:d clau - beirinoine now. Writa at 
once for Eull information and rate■• Don't delay, 

MARCONI \VIRELESS TELEGRAPH SCHOOL OF INSTRUCTION, 1120 PROSPECT A VE. 
CLEVELAND, OHIO. 

GET LONG - DISTANCE 
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Loose Coupler Absolu.t<;Jy perfect, heavy solid moho1rany wood w;orl<. 
Non-shnnkohle tubes-perfect contact primary sbder. 

Hard rubber 4 pnint Sf'coodnry switch. All metal pa rte highly poUshtd and nickel 
plated. Price, $10.50 postpaid. We manufacture a full line of the hiehest 
gyade wireless in~truments. Circulars for 2 cent st.amp. 
C. BRANOES 
RECEIVERS McCREARY - MOORE •THOAOARSON 

TAANSFOAMCAS 

KANSAS CITY, MO. 508 HALL BUILDING, 

Do not fail to read the big 
special offer on page 102 0 of 
this issue. It will never be 
made again. 

MODERN ELECTRICS AND MECHANICS 

Tl'PtWRITtR 

Furniture On Credit 
WRITE FOR MAMMOTH BARGAIN 
BOOK PICTURING 4,782 ARTICLES. 

SPIEGEL, MAY, STERN CO. 
1299 W Ht 35th Street, Chicago. 

$3.00 Per Month Buys a Genuine 
Model 3 Oliver. Only $42.30 in all. 
Five Days Free Trial. 
Perfect mechanical condition-Perfect \Vriting-Perfect in appearance-­

Guaranteed. Just think of buying this wonderful vfaible writing type• 
write!' at this price and on such convenient terms. No strings of any kind 
to this offer. Sent on Five Da:ys' Trial without any obligation to buy 
unless :you yourself, after trying ,t thoroughly and without any urging or 
persuasion, decide. that it is the best typewriter you ever saw, an excep· 
tional purchasing opportunity. Then simply write that you have decided 
to keep it and send us $3.00 per month until our special purchase price of 
$42.30 is paid. There are no formalities of an;;: kind, no interest on these 
payments, no chattel mortgage, no red tape. i his No. 3 Oliver Model is 
more free from mechanical troubles and difficulties than any other t)'pe- VISIBLE WRITING 
writer owing to the simplicity and durability of its construction. This 
typewriter will write as clean cut and perfect a letter as any machine you could buy at :iny price. Ito quick, 
re•ponaive action and a1pooth running gualltlcs make possible the maximum speed. A child can operate it. It 
will give you years of honest, reliable, loyal service. 

Send Coupon Only-No Money-and we will ship you this Sturdy Reliable No. 3 Oliver On Trial. 
\Vhen you receive the typewriter, deposit $9.30 with the express agent and take the typewriter for five 

days' trial. If you decide to keep it, the express agenton the sixth day will send us the $9.30 then you mail us 
$3.00 a month for eleven months until the purchase - • • • - - • • • • • • • - • • • • • • • - - • • • • • • • • • • • • • 
price of ~4c2.80 is paid. If you don't want to keep it : COUPOH 
after trying it thoroughly, return it to the express 
agent any time during the five days and he will re­
turn your entire deposit of $9.30 to you. You \VOn't 
want to return it after you have seen it and tried it. 
Never before in the history of the typewriter business 
has a typewriter of such reliable manufacture and 
known proven reliability been offered at such a price , 
and on such terms. 

Complete equipment. water-proof cover, supply of : 
paper, etc., for trial, instruction book, everything 
re3:dy. We only have 300 of these beautiful type­
writers; they won't last long at this price. Today is 
lb<: hest ~ime to siim and mail the coupon. The type• , 
writer will come forward to you promptly for your ' 
approval. Don't Wait. 

HARRY A. SMITH. 
180 No. Dearborn St.. Chicago, Ill 

Send me a Model No. 3 Oliver, f.o.b. Chicago, 
on five days' trial. I will deposit $0.30 with the 
express agent and send you $3.00 monthly until 
I have paid you $42.30, then the typewriter be­
comes n1y property, _the title to .remain in you 
until the $!2.S0 1s paid. If I decide not to keep 
it I will return it to the express agent at the end 
of five days. It is understood that you give the 
usual guarantee. 
Name, ..........................•.•...•.•••••• 

Address, ...••••• , ••••• • • • • • • • • • • • • • • • • • • • • • • • • 
Shipping Point, .........••. • , • , , • • •• • • , • • • • • • • 
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Yes, learn Drafting and Designing right at home-during your spare •. 
time. Neyer b~f(?re hav€: Jhere been such tremendous opportunities for m,~rr .... • r' 
who take up this mterestlng and profitable work. Never before have salanes r 
!Jeen so high: You can becon~e an expert Dr~ftsman .and Designer jn a su;-pris- .I 
mgly short time by my practical method of mstrucbon. There will be a good . 
paying position waiting for you when you have completed my Course. Send the Free Coupon at 

Li'~"it~d-tiFii"E'EkingOf fr (8 Ir~ I\ 
If you enroll now I will give ynu a 

Tuition Credit, valued at $25.00, -.-_..t.•.t ~- ! a number of stu~ents quick!y in urder to 
I supply the. .big dE;mand ~er . eYpe0~ 

. • Draftsmen and Designers. fh1s •.'Tee 
• Offer is open for a limited time o,~iY and 

YO!,l mus.t act immediately o If Vl)U 

enroll now, you save exactly $:?':.1.,t,;.:. 
your expense .will be nominal. I will­
instruct you personally - give you the 
benefit of my years of successful experience. All 
needless theory is thrown aside. I give you just 
the kind of' training you must have in order to 
succeed~.give you the actual and practical 
work to do in your home. . . 

• ·:· . -,~---.--]~ ;J· 
-:-------. ~--•----- ... -~--I. 

,. ·., - " • l'Zi:' 

.. • A & ,· ~ e -_:__ -. j 
, .. IJ . ,_·_ , ___ · - . .J 

- - - --c...b=."-92r ~------.- __ :- _ __,,..8:] 

FREE ' $17.50 Set of :P~awing Instru­
• ments If You Enroll At Once 

As an extra inducement for you to enroll within the next 30 days I wilt.give 
-------w you absolutely free a magnificent set of Drawing 

Guarantee Instruments. Handy size, .. leather bound pocket case. 
I guarantee to instruct This fine set of instruments will last for years and will prove of great 
you until in a p0sition • serviceandvaluewhenyouareworkingasanexpertDraftsman. Don't 
paying $75.00 to $200.00 delay in this matter. Send Free Coupon today for full information. 
per month. Our Em- ,, -6>. 

~~~:~E~ou:~~~n~~· $125.00 to $200.00 a Month ~~/Free 
FOR YOU That's what you can earn as ~ C 

expert Draftsman-and more. My graduates are most successful in filling big ~ Y./ 0Up0D 
paying positions. You can start a business of your own and make $2,500.00 (;"",' CHIEF 
to $5,000.00 a year. . ~~ ENGINEER 

M il Thi F C T d ~ ~• Room 509 a S ree 0Up0ll O ay,,,,,,,,,,. / oi Engineering Bldg. 
Mail coupon or send post card today. I will send you my book '~ Chicago. Ill. . 

"The Road to Success" and full particulars of my Limited Free r.'!r'~ Deor Slr:-Witbo11t ony obh. 
• • . ~v gotione on my port. pJanee send Offer. You assume no obhgations-everythmg sent to you • .,. me your book "Th" .Rond to 

free and prepaid. This is an opportunity which does not f;-~- YO~~cciJ~;teod,dFr~! 1 1m!~~utng,ri'J 
often come your way-an opportunity to learn Drafting and Designing ~ Ai everything Free and Prepaid. 

,~ at home during your spare moments-to get a $25.00 Tuition Credit ~~ ~ . 
C Free-to get a magnificent set of Drawi~ Instruments Free. ~ · 

\\ ~ Don't del~~;;o;;~~;;roediately. ~O Name ............................................. : • 

. ~ Room 509, Engineering Bldg.,_ Chicago, Ill. 

\ \ 
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MODERN ELECTRICS 

1-,c, .. JUO. Tr3nsmitting Outfit •• : ••••• • $1~.oo 

No. 4S6. Leyden Jar. ¼ _ 
pint .................. $1.0o 

N~•. .J3!J. ;\djustablc Primary Con· 
~h,nsc•·· . . .............•• : •••••••• $G.00 

Srend for Our New 
-:-in.armu.11al of Wireless 

• Tellegraphy Cl 
ft contains 104 pages and tells how to 

erect and maintain wireless telegraph 
srations. Shows a number of cliagram5. 
Has the· Morse and Continental Telc­
gr.1ph . Codes. ] llnstrates the best in­
,,rn,nents to use; tells what thev arc 
for and hO\\' to use them. Do not wa:t 
·until some other time. but sit down now 
and send your name and address, and 
gc·t one. It costs you nothing. 

Send 'for Our New 
Catalog C26 

It is pocket si:~e. contains 2r2 pages, 
with over r.ooo illustrations. and Lie­
scribes in pl:tin. clear language all about 
Bells. Push Buttons. Batteries. Tele­
phone and Tcleg, .. ph, !"laterial. Electric 
Toys, Burghtr and 1:irc Alarm Con­
trivances.- Ekctric Ca11 13ells. Elcct1·ic 
Alarm Clocks. i\[edical Batteries. 1vfotor 
l~oat Horns, Electrically 1-leated App:,­
ral\ls. Battery Connectors. Switchc;;, 
Battery Gau~es. \.\fireless Telegraph 
Instruments, Ignition Supplies. etc. 

~,,, \!\2. \Virclo-ss Spark 
l•1il. l in .......•.•••• ~5.4.0 

lt Means Money Saved to Y QU 
to have our Manual and our Catatoi when you want to buJ 

No. 41G. 1\ntcnna Switch.$:!.00 

No. JiiS. llccciving Set. .:j\7.SO 

No. •JSO. Hcaclh:md with 
two 1000 oi11n rcccivcrs.$6.00 

No . .\40. r,,-c<l Receiving 
C9ncki_,s_cn; . . . .•.•••• $0. 7:; 

., 

\\ TWo lBooks F.very Wireless Operat9r 
AMATEURS' WIRELESS HANDY.BOOK 
LIESSONS IN WIRELESS TELEGRAPHY 

·should 
' Pr

0

1ce :• ·' .• 

Have 
$0.25 

0.25 : .- . Price 

If 
JJ 
i ) 

~ ·-o s ·c '"1.,.G,: · 1a).\1\tan Electrical upplY o. 
NEW YORK cl:iICAGO ST. LOUIS SAN FRANCISCO 

17 Park Place 114 S. 5th Ave. 1106 Pine St. 604 Mis,ion St. 

i' t·.\,,'"'"",..,. r- - - ---" .. ,,..:.,:Z--Jltl\.SET CITY, 

CINCINNATI, RAVENNA, OHIO 

\>Vaen writing, please mention "Modern E\cctrk~." 
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ARE you ailing in nny ~vay? Are· you fcelin~ re!•\• 1. 

the~ you are no~ getf:ing the mosJ; out· of life-•foJ ;11--., 

gettmg what should be yours._ Self. ;1egle•:t 11:, ! 
price.of your birthri•gh~-health. . -. • 

Start today-give you1· system the.proper stimubtir '\I' _j 
"Electrotonic", the wonde1·ful home treatmPnt wethi n , , 
startled the scientific woi-ltl ·by its ill,stant relief -">f 

.. _-.,1' • 

Headaches Lumbago ;. ,a.. Tired Feetrur-; 
Neuralgia Scalp Disease .', Nervousness 
Rheumatism Falling Hair .Sleepie:.s•!~ .·. 

_ Backache Sore.Feet an;J!~er ~er%\ ~ 

Famous ~6 Ilnd-1Elletbtn~~9 IHl~illltlln urrll 1E~?~\,:i¥ ~'l ~i ~!; ~? 
T~ • w9nderful instrument brings to your home, at trifling cost, ·flie , ~ 

greatest,natural curative fore(:\ in the world-electricity. ,·;, • ,;z. 
The pleasant, invigor~ting curi-ent is easily regulated to any strength . t:•".!-1 ~-,· 

desired, from the mildest flow for facial and scalp massage, to one of suf- /;,-1:f v· • , 

ficient strength for all treatments. No electric light power or outside -~-.,.. '·f 
attachment required. The Ind.Electric carries its own power, using long , _. ' 1 

• ! 
life stan~ard size int.erchangeable dry c<'lls. • • .... 1 ) :.: ... 0) 

", New Vigor-Strength-Youth :· -.-... ;: ..,, ' •
1
·\ • 

will be yours through the use of this marvelous force. It will mo.kc everyfiti(·::.-,__..,r_ ~ ·•\--· /­
body vibrant with vitality, youthful vigor nnd strenr;th. You will begin tL ,, •. ·,•-to u•.' ~-:,,: 
enjoy life. The strengthening, rcvi tali zing effect of this well acknowledged fo.-c.~. now R\ .:... -:; 
broucht to you in a convenient. economicnl, practical form, will not only make)'"'~ 1.• • v. ~ - , 
well and feel well but it will do even more-it will .,.ive you a • • ,# ·.-,'"' ~ ' 

D .I'/', .., •~• - -

CLEAR COMPLEXION AND BEAUTIFUL HAIR • -•.,:. " 
~~. 

The snit elcth'fe sponge attachment and the convenient el~ctric bnil' brush are o.ids .. 
to beauty. By their use you may ha,·c a clear, velvety skin, a ~,ood complexion. :i, 
healthy oc..lpand hair i'rowth. You may give yourself, in 
your own home, the same genuine electric treatments for 
which specialists charge big fees. 

We icant vot, to prove Uiesc statements for vourself. Rend 
the coupon below, It is your opportunity-we take t11e risk. 

Be sure tofi\loul:ohdsend us the coupon today. You will 
ne,·er regret it. The spcei".I offer is limited, so do not delay. 
Only $5.00 for this complete outflt-the lowest prieecl sb"'._,,y 
hii;h-i;rnde electric massage machine on the market today. 
Quick action will brine· rou health and save you u.oney, 

Griffith Specialty Co. 
172 Greenwich St. New York City 

ncad this In<.Usput.noie E, ' 
HRS. GF:RVAlSE GJ.•"• • 
• Salon DaDccrnte. c· .1,0 

• Gcotte.mon:-1 hnv.o co.t'cfuui· •~tn·' ~ur l 

:J!?;;1!1:nlf~!<::!..';,0
tu~~~l~f~~o J,,'t..;_.~:· 

at homo.. E'"ery bome ouc:bt to bn.ye one•f'or b\a 
and beauty tren.tmcnts. s,ncere1)• ',-,,ur.a, 

[Signc,IJ Gt;lW:.\:~~ GR/J?.\l 
B.IfuUl S. ff:ASE, II. D .• Cblc:ii:o 

Gcatlcmon:-I consldor yoar D,D-ELECTRIC IL' 
SAG.3R tho most slmplo nnd conv<inlcnt or any I ha. 
over Fccn.. The Farodlo Cun-eot hs bco.utltully 81 .. Jf.' 
and clicctlvo nod tbe l)rlnolDle ot ;ro.doatlon :>II••· 
oppe4t to overyooe dcs.t rln i;: hs tlF-0. VetT tru ,,. ,,0,1 

(SianedJ Bll<A,.: i:. PJ?NU" • 

2••·······································••c:••······· .. ···········, I Money-Back 10 Day Trial Offer I 
~ Criffitb Spee1alt1 Co. 
§· 112CrHnwielaSt.,NowYorli:City 
s GEtffLEMJ.::N: 

• ~ For enclosed $5.!)0,shlp me. nil ehOPfl'CJI l)YCPAld, ODO 
§ complete lnd.Eleetr,e ,Healtb and Beeuty r11u...,,er in e handsome satin lined case, with Electric Hnir Brush, = SPOnge, Electrode. Massage Roller i}fetn I Foot o nd Body 
S Pl11te. ConnectingCor<I, nnd Homo Tre11tment Instruction 
~ Manual. This $5.00 is consid..?red only as a deposit.., and = if I nm not entirclir ,mtisfled in ten dA.yA, you ~,eo to 
§ promptly refund my ~.oo upon return ofmacblne, 

I Name------ I 
~ • 4-ddre,,i,-_______________ a 

< 

~ l 
§ _,..,,. __ ...--.,.,,,.._~~------ i ~ 
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W~cn wrHi_ng, please me~tion "Modern Electrics." 


