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Everything New 
About Shop Work! 

Examine Them Free 
The sixth edition of Modem Shop Practice is now off the press. 
Let us send you the six volumes for seven days' free examination 
-not a penny in advance. See how 27 mechanical engineers, 
designers, and specialists in shop methods have given you the 
benefit of their vast experience. Read what they say about pro - 

f4 

r 
duction, metallurgy, welding, tool making, tool design, die mak- 
ing, metal stamping, foundry work, forging, pattern making, 
mechanical and machine drawing, speed lathes, planers, metal 
drillers, grinders, milling machines, stamping machines, die 
presses, etc. Then after free examination, send the hooks back 
unless you are convinced they will mine your pay. 

Jump Ahead 
The more you know about machine 
shop practice, the more money you 

1. i 
will earn. Don't depend on your 

'' hands alone to rani your pay. 
Make your head work for you. Equip yourself with knowledge 
that designs machinery, that does the big work. These six mas- 
sive volumes tell everything you want to know about every 
phase of shop work. Written in clear, non -technical language. 

.., I Only 7c a Day 
These six magnificent volumes are flexibly bound in Amencan 
Morocco, gold stamped. Contain 2300 pages, 2500 illustrations, 

7 photographs, drawings, explanatory diagrams, tables, etc. Up- 
to-date labor saving methods that big manufacturers have spent 
thousands of dollars to learn. Facts that you can use in your 
everyday work at once. Examine the (woks free. Then if 
satisfied, pay for them at rate of 7c a day. 

No Money in Advance 
Not a cent in advance. See the books in your own home first. Read 
them for seven whole days before you decide. Make no deposit- 
assume no obligation. If you are not more than satisfied-send them 
back and you won't owe a cent. If you are sure they will raise your 
pay-send only $2 
within seven days AMERICAN TECHNICAL SOCIETY and then $2 
month until the De., M-354 CHICAGO, U. L A. 

special introduc- 
tory price of $19.80 
has been paid. 
(Regular price 1 ran:. 
$30.) With each I iméi`ºéw'tss.áo:nú^ 1 

set we give you e.r.n« a Is ..º.°m unru nº.sº eu e..n º.i^. Tom 
Free a year's Con- I :oá iti. coÑuiri° Hembe ñiº ..é mi+.n: urp ea» t 
salting Member- I li . x n°º.., r .w I 

ship in the Amer- 
ican Technical So- I + 1 

ciety. (Worth 1 

x.m. 
I 

$12.)- Mail coupon ..^a,... 
for the books now. I+.r.« 
Send no money. - - - a 
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AN EXPLANATION 
AS many of our readers probably know, both the Novem- 

ber and December numbers of "Everyday" have been 
unavoidably delayed by a very disastrous printers' 

strike-disastrous both to the printers and publishers alike. 
It is claimed that the strike, which completely crippled the 
printing industry in New York City, cost the publishers about 
$50,000,000 and the printers $750,000 in lost salary. 

THE printers demanded a 44 -hour week with a flat increase 
of $14.00 per week on all wage scales. It would be im- 

possible to even outline the developments that followed 
thereafter. Suffice it to say that the demands precipitated a 
strike which left the publishers of "Everyday" in an absolutely 
helpless way. Not a wheel of the printing industry was 
turning in New York City. We could not have paid the 
increase, even though it was agreeable to us, as the magazine 
is printed by contract with a large New York printer, who 
produces many other magazines besides "Everyday". We 
could have printed out of town at a tremendous expense, 
and with no end of trouble in moving tons of paper, type 
matter and cuts, to say nothing of the editorial staff. The 
strike caused a great increase of work in the lithographing 
establishments, and thereby cut off this avenue of possible 
retreat. Even then, it would have been necessary to typewrite 
the magazine at the cost of its appearance and amount of 
reading matter. 

AT the very moment when it looked as if it would be 
necessary for us to take the magazine from New York, 

the printers appeared at their posts. It was then decided 
to put out a double number of the magazine, which would 
include the very beet material that was to appear in the 
November and December numbers. Hence, the 96 -page 
November -December number of "Everyday" which is now in 
your hands. This issue, however, will not be counted as two 
on subscriptions. Every subscription will be advanced one 
month. 

WE take this opportunity to thank our many readers who 
have kept their faith in us and who have been forced 

to share our misfortunes. 
RAYMOND FRANCIS YATES, 

Editor. 
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HOLIDAY GIFT BOOKS 
JUST PUBLISHED AUTHORITATIVE LIVE SUBJECTS 

A BOOK FOR ALL AMATEUR AND 
PROFESSIONAL MECHANICS 

MODEL MAKING 
INCLUDING 

Workshop Practice, Design and Construction of Models 

Edited by RAYMOND F. YATES 
Editor of EVERYDAY ENGINEERING MAGAZINE 

400 Page. Price $3.00 

MODEL 
¡,BAKING 

-10 

303 Illustrations 

THIS book does NOT de- 
scribe the construction of 

toys. Its pages are devoted to 
model engineering and the me- 
chanical sciences associated with 
it. It contains descriptions with 
illustrations of the complete 
models made by some of the 
leading model engineers in this 
country. It is the only book pub- 
lished on this important subject. 

This book will help you to become a better me- 
chanic. It is full of suggestions for those who like 
to make things, amateur and professional alike. It 
has been prepared especially for men with me- 
chanical hobbies. Some may be engineers, machin- 
ists, jewellers, pattern makers, office clerks or bank 
presidents. Men from various walks of life have 
a peculiar interest in model engineering. MODEL 
MAKING will be a help and an inspiration to such 
men. It tells them "how -to-do" and "how -to -make" 
things in simple, understandable terms. Not only 
this, it is full of good, clear working drawings and 
photographs of the models and apparatus described. 
Each model has been constructed and actually 
WORKS if it is made according to directions. 

'Among the chapters contained are: 
I.-The Model Engineers' Workshop. II.-Lathes and Lathe Work. 

III.-Drills and Drilling. IV.-Soft and Hard Soldering. V.- 
Hardening and Tempering Steel. VI.-The Use of Abrasives. VII. 
-Pattern Making. VIII.-Electro-plating. IX.-A Mode: Slide 
Crank Steam Engine. X.-A Model Slide Crank Steam Engine. 
XI.-A Single Cylinder Engine. XII.-A Model Twin -Cylinder 
Marine Engine. XIII.-Flash Steam Plants. XIV.-A Flash Steam 
Plant for Large Model Airplanes. XV.-A Flash Steam Plant for 
Small Model Airplanes. XVI.-A Model Steam 'turbine. XVII.- 
Design and Construction of Model Boilers. XVIII.-Model Boiler 
Fittings. XIX.-A Record -Breaking Model Hydroplane. XX.-A 
Model Lake Freighter. XXI.-A Sharpie -Type Model Boat. XXII. -A Model Submarine Chaser. XXIII.-A Model Submarine with 
Radio Control. XXIV.-A Model Crane. XXV.-An Electric 
Double -Drum Hoist. XXVI.-A Model Gasoline Engine. XXVII.- 
A Model Electric Locomotive. XXVIII.-A Model Steam Locomo- 
tive. XXIX.-A Model Gyroscope Railroad. XXX.-A Model 
Caterpillar Tank. XXXI.-A Model Siege Gun. 

Practical -Complete -Easily Understood 

A BOOK FOR EVERYONE INTERESTED 
IN ABRASIVES OR GRINDING 

ABRASIVES AND 
ABRASIVE WHEELS 

Their nature, manufacture and use 

By FRED B. JACOBS 

340 Pages Price $3.00 
A practical handbook for 
engineers, shop foremen, 
foundrymen, mechanics and 
factory superintendents. 
Dealing with abrasives, their 
manufacture and practical 
use. 

200 Illustrations 

ABRAS. IVES, 

JACOBS 

THE mechanical engi- 
neer, the man in the 

shop or factory or the 
student in engineering 
will find this volume of great value. It 
answers many perplexing questions and 
solves many important problems that arise 
in large factories and engineering establish- 
ments. The data is set forth in lucid terms, 
together with a multitude of illustrations; 
both half -tones and line drawing's. 

The subject of grits, grades and bonds, 
which is so perplexing to the average shop - 
man, is thoroughly explained, together.with 
other valuable data concerning the physical 
and chemical nature of abrasives in general. 

Brief synopsis of chapters: 
I.-Natural Abrasive Substances. II.-Artificial Abrasives, III.- 

The Manufacture of Grinding Wheels. IV.-Artificial Sharpening 
Stones. V.-Grits and Grades VI.-Testing Wheels for Efficiency. 
VII.-Laboratory Tests. VIII. ---Grinding Wheel vs. Grindstones. 
IX.-The Economic Advantage of Using Large Wheels. X.-Truing 
Devices for Grinding Wheels. XI.-Re-bushing Grinding Wheels. 
XIL-Suggestions to Follow in Ordering Grinding Wheels. XIII- 
Design of Dust -collecting Systems. XIV.-Safeguarding Grinding 
Wheels. XV.-Abrasive Papers and Cloths. XVI.-Surface Grind - 
in` XVII.-Cylindrical Grinding. XVIII.-Internal Grinding. 
XIX.-Special Grinding Operations. XX.-Cutter Sharpening. XXI. -Saw Sharpening. 

The Only Book of its Kind 

Any of these books sent prepaid on receipt of price, or a special circular of them sent on request. 
FREE-Our new Catalog of Practical Books sent free on request. 

THE NORMAN W. HENLEY PUBLISHING CO. 
Dept. EE 2 West 45th Street, New York 

Please mention EVERYDAY ENGINEERING MAGAZINE 

Digitized by Google 
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../E, Electrical Guides Flexible Covers " =..:;-.. 

by using your sdsetj of 
HAWK1NS Electrical 
Guides Every Day. 
They tell you lust what 
you need to know. 

Handy Pocket -Size 

10 Volumes 

3500 Pages 

4700 Pictures 
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READ THIS PARTIAL LIST OF CONTENTS 
N.. I Contains 348 pants. 388 Illustrations. alectrfeal inane and 
cembols--static and current elestriclt7-prtmarr mile-conductors 
and lnsulators-resistan© and eonductlrtty-magnetism-lndu.- 
lion toils-dynamo principle.-classes of dynamos-armaturee- 
wfodlnge-commutation-bruabcs, etc. 
No. 2 Contains 348 passe, 394 illustrations. Motor principlee - 
armature reaction-motor starting-ea iculatlone-brake horse- 
powee--selecion and Installation of dynamos and motor-gal- 
vanometers - standard cello - current measurement - renitence 
measurement-rollmeters-wattmeter-wattbour meters-operation 
of ['oration of motors, ate. 
N.. Contains 300 pages, 423 Illustrations. Distribution systems 
--wires and wire calculations-inside, outside and underground 
w1Ang-sign Heinous-tlghtning Drotection-rectjbere--storage bat- 
tery eyatema, etc. 
No. 4 Contains 270 pesos, 379 Illustrations. Alternating current 
principles - alternating current diagrams - the power factor - 
alternator principles-alternator construction-windings, etc. 
No. 5 Contains 320 Pages. 514 Ulustrationa. A. C. Motors-syn- 
chronous sod Induction motor principles-A. C. commutator 
motors - Induction motors - transformer: losses. Construction, 
connections. teat,-conrsters--reetitlen, etc. 
DI.. 8 Contains 293 pages. 472 Illustrations. Alternating current 
erstem.--.witching Carlota --currant breakers-relays-lightning 
protector apparatus -regulating device.-synchronous condenwv, 
-Indicating devices-meters-power factor Indicators-ware form 
meotv.ment--switch boards, eta. 
04e. 7 Contains 31. page.. 379 Ulurtratlona Alternating current. 
wiring power stations --turbines: management, selection, location 
erection. testing, running, care and tepair-telepbonee, etc. 
No. 8 Contains 332 pesos. 436 Illustrations. Telegraph-etmulta- 
peo.s told telephone - wireless - electrolysis bells - 
electric Ugh botomeery etc. 
Ns. 9 Contains 3 pages. 427 Illustrations. Electric railways- 
electric locomotives-car Dghting-trolley car operation-mle- 
eallaneoce appileatlone-motion picture.-gas engine IgniUon- 
antamobti..elf-starters and Ug$ing Interns, electric vehicles. etc. 
Na 10 Cootalua 513 pages. 599 illustrations. Elevators -ranee 
-pumps-sly aoreprewarw-elec rto heating-electric welding- 
soldering and bracing-industrial eleotrotyds--electro-plattng- 
el etro-theraponUts--X -reya, etc. 
Abe a esmpl to l25 rage ready reference index of the complete 
library. 7fiL Index has been planned to render easily ansesslbie 
AD the real Information contained In the 10 electrical guide. 
There are ever 13.500 cross reformed'. you 
Sod what yon want to know Instantly. 

a NUMBER 
a EIONTH 

They will help you in 
electrical question that 

place electricity at your fingers' ends. They 
cover every subject, principle, theory, prob- 
lem, trouble, and way of doing things electri- 
cally. Every subject is indexed so that you 
can turn right to it. They are a study course and 
a reference guide in one, written in plain every day 
language-no wasted words-only what you need is 
know-cull of up-to-the-minute electrical knowledge. 
The guides are a complete course in electrical en- 
gineering. 
every detail of the day's work. You can't ask an 
Hawkins Guides can't give you help on. 

The WHOLE SET sent FRE1 for your inspection 
The books are small enough to clip into your coat pocket- 

handsomely bound in flexible black covers. 
You can carry each volume with you until you have mastered its contest). 

3,500 pages of actual information and 4,700 illustrations. Once you see 

these books and put them into actual use you will never again want to be 
without them. Try it at our expense. 

TO EARN MORE-LEARN MORE 
It will cost you nothing to receive these books-to look them over -ask 

them all the Questions you can think of-use them in your work-study them-piek 
up some information that will increase your earning ability. We will ship you the 
entire set of 10 volumes entirely FREE. 

This is a sign of our confidence in the guides. Pure gold does not object to icing 
tested. Keep them for seven days and if you do not decide that you can't get slang 
without them. return them to us and owe us nothing. 

When you decide to keep them you only have to pay 11.00 down and remit the 
balance of 19,00 on the easy payment of 11.00 a month till paid for. 

Use the coupon to get the books. It will pay you many times over. 

NV hat Users Say: 
Become a Superintendent 

Hawkins Outdo' are worth double tart. 
price. I hare been able to secure higher 
pay and a better position with their aid. 

K. W Monard. 
Supt. y.Taklne Light & Power Plant. 

Erskine, Minn. 
$5,000 Saved 

trhe tan dollar* I Invested In Hawkins 
ltlecWcal Guides netted the company 
by whom I am employed somewhere 
around $5.000. 

The imowledge gained from your books 
enabled me to sane a transformer house. 
whereas a year ago I should have 
thought myself in great danger and 
bass run. 

Use this letter as you please as I am 
truly thankful for baring the little won- 
ders. A. L. Foster. Opher. Coto. 
Mandy to Carry 

The great beauty of them le that you 
can carry them In your pocket- That 
suite me fee I never went to be without 
them. F IS, Collins. 

'Richardson Engineering Co . Hartford. 
Conn 

SEND NO US HE COUPON 

THEO. AUDEL & COP, 
72 Fifth Ave., New York, N. Y. 

THIS COUPON BRINGS THE GUIDES 
m .1, um - ma. . w 

e 

a 
WI) THEO. AUDEL a CAMP ANY ` 72 fifth Amas.. N. Y. 

Mew ettbrnit ms for [a - 
Hawkltua Electrical Guide' O eadl) Ship al anee. p .pald theU3 e - 

ae Ill 

berg If satisfactory I wee to wad yea . 
within omen dare and te Nether nail y.. 51 

each month until Paid. 

I Signature 

Occupation 

Employed be... 

Residence 

Reference. , , , 

Please munition EVERYDAY ENGINEERING MAGAZIIiE 

Nov. -Dee. 

Digitized by Coogle 



68 Everyday Engineering Magazine for November and December 

Coot.ouer 
Sx,000m-Si6,000 

$1,200-es.00O 
Office manager 

Sí,800 -5s.0ó0 

,,. % - Puoec accountant 
t.so0-5]1.000 

--_ 

" --g 
- 

-_\ m- 
- ~+ - 

A fR 
I Ca\I 

Face the F t - 
Training Brings Real Money 

There are too many bookkeepers and clerks-not enough Expert Accountants. 
Training makes -the difference. Only by training can you win the bigger job. 

You-yourself-must decide whether tomorrow you will be a plodding bookkeeper or clerk or an 
independent executive. The worker market has plenty of $800 employees-but altogether too few 
qualified to handle the $3,000, $5,000 and $10,000 positions. 

Why Accountancy Training Is 
So Valuable Today 

New Income and Excess Profit taxes have 
brought home to literally thousands of firms the 
necessity of accurate records. American busi- 
ness is branching out in all directions-foreign 
and domestic-and with this tremendous ex- 
pansion has cornea keen appreciation of the im-. 
portance of preventing waste and misdirected 
energies-of developing better methods of Cost 
Accounting. Positions are open today in every 
community for auditors, comptrollers, cost ac- 
countants, credit men, and public accountants 
at salaries ranging from 32;500 to $12,000, and 
even higher. Face the subject squarely. Where 
was ersecarcest-there must trained experience 
demand highest saint it's. Fit yourself for this 
mostprofitableof professions and tomorrow's 
success, will take care of itself. 

Applying>the Success Formula 
W. A. Thompson was once a bookkeeper- 

today he is Comptroller of the Allis Chalmers 
. Mtg. Co. In less than 3 years through I. A. S. 

training be made the jump. 
Arnold O. Link rose from Assistant Book- 

keeper to Office Manager through the study of 
our course in Accountancy creasing his.sal- 
an 500%. 

E. 1V. Brickell was a clerk when he began 
his I. A. S. training-today he is General Audi- 
tor of the Everwear Hosiery Company. 

These.stories are not the exceptions-if you 
will mail the coupon below for our book "Stories 

you Success," will find hundreds of similar 
examples. They prove, without a shadow of a 
doubt, that you eau learn through the home 
study method-that I. A. S. trained men ac- 
tually are holding big executive, auditing and 
cost positions. 

Executive Positions Always Open 
to the Trained Accountant 

Big busine:a simply cannot get enough of men 
with trained accountancy experience. The ac- 
countant is executive timber. Ilia work gives him 
a bird's-eye view of the whole business. The Se- 
co0ntaney trained man dominates. No matter 
what your present position or education-If you 
hewn the gritty determination to make good - 
1. A. S. training will bridge the tap for you be- 
tween you$ pre.ent position and highaaiaried in- 
dependence-training that may be secured in 
spare time without giving up your present work. 

- Study at Home Under the 
Guidance of Experts 

Every member of our faculty is a Certified Pub- 
lic Accountant actively engaged in the practice of 
his profession with successful experience in the 
teachingof Accounting. The sixteen -year suc- 
cessful record backs up the course-among our 
students and graduates are over 100 Certified 
Public Accountants. Low tuition and 
eaay terms place the benefits of 1. A. S. 
home study training within the reach of 
every ambitious man. 

Elective Features Multiply 
the Value of the Lessons 

In addition to a remarkably thor- 
ough practical training in Account- 
ancy you are enabled through our 
elective feature to specialize In 
any branch of Accountancy you 
may prefer. Seicntifically plan- 
ned lessons fitted to the indivi- 
dual needs of each student 
enable you to save more 
than all month, in the 
completion of your eourse 
-make it poselblo for you 
to cash In on the value 
of your training just that 
much sooner. 

INTERNATIONAL ACCOUNTANTS SOCIETY 
a department of the Tanner -Gilman Schools Incorporated 

DEPARTMENT 44-F.,2626 S. Michigan Ave., CHICAGO, ILL 

o 

Two Big Books "Stories of Suc- 
cess" and "How to Learn 

Accounting"-FREE 
Get these books-fit once. They describe In 

o simple,straight-forward way the opportunities 
In higher accountancy today-show how hun- 
dreds of others have won better pasltions-tell 
how you, too. Can fit yourself for a better 

position -a bigger salary. 
The evidence will certainly 

convince you. 

113 
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Short Cuts to Bigger Pay 
Your last chance to procure one of these 
famous McGraw-Hill Home Study Courses 
at the old prices. 

Croft's Libraryof Practical Electricity 
Tba only electrical library la datsaes that actually Machos 
.Isetrical prattles as imports know It. 3,000 pages and 3,100 
IQastrations tabu from ol.ctrleal work Itself. It floxalbly hosed 
vmkumoo, locket -sham. Easy to read and easy to madsrstand, 
sad din prior -Wee wally applied to work as It Is dens. For 
both the and trained man, for r.fersaco or study. 
Pries boforw February 21, 1930, $11. Afterwards $30, payable 
$2 la too days and $3 par mouth. 

awry 

Itw. - - . 

Power Plant library 
no most mood .agfsoers' library ever publisb.d. Over 30,000 
power plant mac) are using the an mums a mns of passing sxam- 
batlona and bozo: o chief sagias.rs. II volumes, durably 
bound In dark blue cloth. About 2,700 pages, 1,300 Nu stra- 
Naas. If you are interested d any branch of power plant work 
yes mast bay. thew books. They will esahla you to pass the 
ssamiaatiou la say state. Pries before February 28, 1930, X13. 
Afterwards $16, payable $2 par month. 

Not one cent in advance 
merely check the library in which you are interested, fill out the 
coupon and return to us. We will ship the set of your choice for 
ten days' absolutely free examination. Return at our expense if 
you are not thoroughly pleased. Payonly the small monthly pay- 
ments called fort you are satisfie 

y 
the books will increase your 

earning power. Rot act now. Tomorrow may be too late to get 
the books at the old price. 

McGraw-Hill Book Co., Inc. 
239 West 39th Street, New York 

. 

Here are three of the McGraw-Hill 
Home Study Courses that make promo- 
tion sure. Each represents practically a 

life time of study and practice. They are 
not correspondence courses. They are 
self -teachers. All the information you 
need is laid before you in plain language 
and plain illustrations. 

Machine Shop library 
no practical side .f ~also slop work, written by suck well 
knwa aatboritiss as Colvin, Stanley, Lake, Goodrich, }fuss, 
Ae.. 3,000 pages, 1,000 illustratlous. 9 volumes, derk red 
loth, morocco grained. Suitable to the moods of ovary man 
connected la nay way with the machine shop. Records of actual 
practice that show tie way to more pay. Price before February 
28, 1910, $11. Afterwards $30, payable 53 In tea days and 
$3 per month. 

Save $4 by ordering NOW 
An advance of $4 in the price of each set most be put into effect 
after February 28, 1920. Orders received by as after that date 
will be charged at the increased rate. No exceptions can be made. 
Even at the new prices these hooka are the best buy in engineering 
literature of the time. 

FREE EXAMINATION COUPON 
O 

á°' 
Ó 

: 

M.Orsr.111II Beek Oa, Ise., 220 W. RPM St, N. Y. 
Gentlemen Send for um days' tree Inspection the Library 
have checked below: 
I] Croft's Electricity, ill-payable m per month. 
p ambles Step Library, $11-Payable Ili per month. 
la Power Plant Library, 112-payable $1 per month. 

If satisfactory I will send that payment in ten days and I 

came amount sash month andl paid. It not wanted I i 
return the boob at your expense. 

8lsaatsrs 
It.dd.se. address 

Ctty and State 

Year employer 

Nis address 

Year seeasatle ID -11 

Please mention EVERYDAY ENGINEERING MAGAZINE 

Digitized by Google 
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GOOD HOLIDAY BOOKS 
PRACTICAL- COMPLETE- EASILY UNDERSTOOD 

Wireless Telegraphy and Telephony Simply Explained. 
By As.ram P. Moauan. This is undoubtedly one of the most com- 
plete and comprehensive treatises on the subject ever published, and 
a close study of its pages will enable one to master all the details 
of the wireless transmission of messages. The author has filled $ 
long -felt want and has succeeded in furniahing a lucid, compre- 
hensible explanation in simple language of the theory and practise 
of wireless telegraphy and telephony. Third edition. 154 pages. 
156 engravings. Price, $1.26 

Radio Time Signal Receiver. 
By Austin C. Lssraasovaa. This new book, "A Radio Time Signal 
Receives tells you how to build a simple outfit designed expressly 
for the beginner. You can build the outfits in your own workshop 

st and Install them for jewelers either on a one -payment or a rental 
basis. The apparatus is of such simple design that it may be made 
by the average amateur mechanic possessing a few ordinary tools. 
42 pages. Paper. Price, 28 ants 

Switchboards. 
By Wtzuas BAITER, Ja. This book appeals to every engineer and 
electrician who wants to know the practical side of things. All sorts 
and conditions of dynamos, connections and circuits are shown by 
diagram and illustrate just how the switchboard should be connected. 
Includes direct and alternating current boards., also those for arc 
lighting, incandescent and power circuits. Special treatment on high 

Iola voltage 
bo 
boards for power transmission. Second edition. 190 pages.Price, 

$2.00 

Commutator Construction. 
By Ws. BAIrsa, Js. The business end of dynamo or motor of the 

.direct current type is the commutator. This book goes into the de- 
signing, building and maintenance of commutators, shows how to 
locate troubles and how to remedy them; everyone who works with 
dynamos needs this. Fourth edition. Price, 35 cents 

Arithmetic of Electricity. 
By Pao. T. O'Coxoa SLOANE. A practical treatise on electrical 
calculations of all kinds reduced to a series of rules, all of the 
simplest forma, and involving only ordinary arithmetic each rule 
illustrated by one or more practical problems with detailed solution 
of each one. This hook is classed among the most useful works 
published on the science of electricity, covering as it does the 
mathematics of electricity in a manner that will attract the atten 
tion of those who are not familiar with algebraical formulas. 160 
pages. Twenty-first edition. Cloth. Price. $1.00 

Dynamo Building for Amateurs, or How to Construct 
a Fifty Watt Dynamo. 

By Ammar J. Wean. A practical treatise showing in detail the con 
struction of a small dynamo or motor, the entire machine work 
of which can be done on a small foot lathe. Dimensioned working 
drawings are given for each piece of machine work, and each 
operation is clearly described. This machine, when used as a 
dynamo, has an output of fifty watts; when used as a motor it 
will drive a small drill press of lathe. It can be used to drive a 
sewing machine on any and all ordinary, work. The book is illustrated 
with more than sixty original engravings showing the actual con - 
'traction of the different parts. Price, Cloth, $1.00 

High Frequency Apparatus, Its Construction and 
Practical Application. 

By THOMAS STANLZY Curtis. The most comprehensive and thorough 
work on this interesting subject ever produced. The book is es- 
sentially practical in its treatment andit constitutes an accurate 
record of the researches of its author over a period of several 
years, during which time dozens of coila were built and experi- 
mented with. 248 pages. Fully illustrated. Price, $2.60 

Electric Wiring, Diagrams and Switchboards. 
By Nswron HAaalsox, with additions by TE0MAa Poets This is 
the only complete work issued showing and telling you what you 
should know about direct and alternating current wiring. It is a 
ready reference. The work is free from advanced technicalities 
and mathematics, arithmetic being used throughout. It is in every 
respect a handy, well -written, instructive, comprehensive volume on 
wiring for the wireman, foreman contractor or electrician. Second 
revised edition. 303 pages, 130 illustrations. Cloth. Price, $2.00 

Telephone Construction, Installation, Wiring, Opera- 
tion and Maintenance. 

By W. H. Raseus and H. C. Cassino. This book gives the 
principles of construction and operation of both the Bell and Inde- 
pendent instruments; approved mthods of installing and wiring 
them; the means of protecting them from lightning and abnormal 
currents; their connection together for operation as series or bridging 
stations; and rules for their inspection and maintenance. Line wir- 
ing and the wiring and operation of special telephone systems are also 
treated. 224 pages, 132 illustrations. Second revised edition. 

Price, $1.25 

Electrlé Bells. 
By M. B. Si.ss,sa. A complete treatise for the practical worker in 
Metalling, operating and testingbell circuits, burglar alarms, thermo- 
stats and other apparatus use with electric bells. Both the electri- 
cian and the experimenter will find in this book new material which 
is essential in their work. Tools, bells batteries, unusual circuits, 
burglar alarms, annunciators. systems thermostats, circuit break, 
time alarms, and other apparatus usedbreaker., in bell circuits are described 
from the standpoints of their application, construction, and repair. 
The detailed instructions for building the apparatus will appeal to the 
experimenter particularly. The practical worker will find the 
chapters on Wiring Calculation of Wire Sizes and Magnet Windings, 
Upkeep of Systems and the Location of Faults of the greatest value 
in their work. 124 pages. Fully illustrated. Pries, 60 cents 

House Wiring. 
By Tsosaa W. Pores. Describing and illustrating up-to-date 
methods of installing electric light wiring. Intended for the electri- 
cian, helper and apprentice. ntains Just the information needed 
for successful wiring of a building. Fully illustrated with diagrams 
and plans. It solves all wiring problems and contains nothing that 
conflicts with the rulings of the National Board of Fire Underwriters. 
Third edition revised and enlarged. 125 pages, fully illustrated, 
flexible cloth. Price, 75 cents 

Electricity Simplified. 
By Pao,. T. O'Coxoa SLOAxs. The object of "Electricity Simplified" 
is to make the subject as plain as possible and to show what the 
modern conception of electricity is; to show bow two plates of dif- 
ferent metals immersed in acid can send a message around the 
globe; to explain how a bundle of copper wire rotated by a steam 
engine can be the agent in lighting our streets, to tell what the volt, 
ohm and ampere are, and what high and low tension mean; and to 
answer the questions that perpetually arise in the mind in this age 
of electricity. 172 pages. Illustrated. Thirteenth edition. Cloth. 

Price, $1.00 

Construction of a Transatlantic Wireless Receiving Set. 
By L. G. PACZNT and T. S. Coasts. A work for the Radio student 
who desires to construct and operate apparatus that will permit of 
the reception of messages from the large stations in Europe with 
an aerial of amateur proportions. 36 pages. 23 illustrations. cloth. 

Price, 35 cents 

Electric Toy Making, Dynamo Building and Electric 
Motor Construction. 

This work treats of the making at home of electrical toys, electrical 
apparatus, motors, dynamos and instruments in general and is de- 
signed to bring within the reach of young and old the manufacture 
of genuine and useful electrical appliances. 210 pages, cloth. Fully 
illustrated. Twentieth edition, enlarged. Price, $1.00 

Experimental High Frequency Apparatus, How to 
Make and Use It 

By THOMAS Srantsv Cuarts 69 pages, illustrated. Pries, 50 cents 

Wiring a House. 
By HERBERT Purr. Shows a house already built; tells just how 
to start about wiring it; where to begin; what wire to use; how to 
run it according to insurance rules; in fact, just the information 
you- need. Directions apply equally to a shop. Fourth edition. 

Priem, 35 cents 

12r Any of these books sent prepaid on receipt of price. FREE-Our new Catalog of Practical Books sent free on request. 

THE NORMAN HENLEY PUBLISHING COMPANY 
Dept. E. E. 2 West 45th Street, New York 
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This Boy Knows. 
This boy has had THE 

BOOK OF KNOWLEDGE in 
his home for a year and he can 

explain to you interestingly and 
correctly all the familiar things 
which he sees around him. His 
teacher will tell you that when 

she wants a quick and intelligent 

answer from her class, this boy 

always answers first. He un- 
derstands many subjects of in- 

terest in the papers and maga- 
zines and in the conversation of 

his elders. He has made a long 

start in the race for knowledge. 

t 

o You? 
Answers Every Question a 

Child Can Ask 

Why is ice slippery? 
Why is the sea never still? 
Can a plant set? 
What are eyebrows /o? 
Why does milk turn sour? 
Why is snow white? 
Do the stars really twinkle? 
What makes the color o/ the 

sunset? 
What makes knots in wood? 
What makes an echo? 
What makes shadows? 
Why is it warm in summer? 
What is camouflage? 

The Book of Knowledge 
The Children's Encyclopedia 

10,000 Educational Pictures In Five Languages 350 Colored Plates 
English French Spanish Itala. Portuguese 

Curiosity-The Great Teacher 
Curiosity is the beginning of all knowledge. Do you know any subject aix,ut which your child has not asked 

you a dozen questions? Let him ask as many as he likes, and be sure to answer them correctly. That is the 
parent's most important and most easily neglected duty. If you discourage your child's curiosity you will injure 
his mind, and the bright boy or girl becomes stupid or indifferent. Through curiosity Columbus discovered 
America. THE BOOK OF KNOWLEDGE is the simplest and most natural method of helping the child to 
educate himself. It answers every question a child can ask in plain and simple language. So captivating is this 
great original work to the mind of a child that he absorbs with little effort the profound truths and great facts of the 
world of knowledge, while reading its delightful pages and looking at the thousands of striking educational pictures. 

Your Child is Unique 
Your child is like no other child in the world. He has his 

own peculiar taste and need for both physical and mental 
food. If you put a meal before him and let him choose 
what agrees with him best, he will thrive. THE BOOK OF 
KNOWLEDGE is the right kind of nourishing food fof the 
child's mind during the growing years. Give your child this 
remarkable, original work, and watch .carefully which of the 
16 Great Departments interests him most, Nature, Science, 
History, Biography, Astronomy, Physiology, Art, Literature, 
Poetry, or Manual Training. It will prove THE KEY to 
his natural bent, and the kind of work or profession in 
which he will most easily succeed. 

Your Child's Chance 
In round numbers, what is your child's chance to be- 

come successful? If uneducated, he has one chance out of 
150,000; with a common school education, 4 chances; with 
a high school education, 87 chances; with a college edu- 
cation, 800 chances, with THE BOOK OF KNOWLEDGE 
in the home, every chance. It is not a luxury, it is an 
absolute necessity. It is an INVESTMENT in your child's 
future which will pay dividends as long as he lives. In 
over 600,000 homes today the children are being educated 
with THE BOOK OF KNOWLEDGE. Give your child his 
chance to compete with them. 

Satisfy Your Desire To Know By Mailing FREE COUPON Today 

If you have a child to educate, between four and 
sixteen years old, send for the FREE sample -page 
BOOKLET TODAY. It contains 80 fascinating pic- 
tures and pages from THE BOOK OF KNOWL- 
EDGE, some in natural colors. It will help you to 
decide this important matter without delay. Every 
day without it is a loss to your child. 

Send for this BOOKLET TODAY. Mail the 
FREE COUPON NOW! 

THE GROLIER SOCIETY 
2 West 45th Street, New York 

Please mail descriptive book containing specimen 
pages and illustrations from THE BOOK OF KNOWL- 
EDGE, and explaining the use and meaning of the work 
for the mind of a child. 

Name 

Address 
EDF: 203 

Please mention EVERYDAY ENGINEERING MIAGAZINE 

Digitized by Google 
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This is not a Real Machine but a 
Wading jtiver 4 -Foot Scale Model NC -4 
With a Wading River 
outfit, you, too, can 
build this perfect ex- 
hibition and experi- 
mental model. It Is 
equipped with complete 
controls, dummy Lib- 

I- 

- 

i 

erty Engines, Paragon 
Propellers-every de- 
tail a perfect repro- 
duction of the original. 
It is easy to build with 
Wading River parta. 

BUILD AND FLY A MODEL NIEUPORT SCOUT BIPLANE 
You can make It from our complete unassembled outfits. What this builder saya stands good 
with all others who build this perfect model. 

Feb. 9, 1919. 
Have had fine success with my Nleuport Biplane. It has flows 
181 feet. E. Waterhouse, 521 W. Mo. St, El Paso, Te=as. 

SET OF 11 SCALE DRAWINGS OF BEST KNOWN MACHINES FOR $1.50 
This set includes the Nieuport monoplane, Bierlot, Curtiss Hydroplane, Antlonette, Langley 
Tandem. German Taube, Deperdualn, Wright biplane, White Racer, White Flyer, and Champion 
Racer. Send 5c for our latest catalogue containing Illustrations of models of Curtiss J.N.A-B, 
S.P.A.D. Scout, De Hartland 4, Capronl Biplane, Handley Page, Sopwlth Triplane and other.. 

WADING RIVER MANUFACTURING CO. 
672-D Broadway Brooklyn, N. Y. 

-ti 

BUILD THIS MONOPLANE 
The plane for the pleasure flyer who wants all the thrills of flying 
without the expense of a larger plane. Single seater with a short 
fuselage making handling easy. Wings braced with solid struts, no 
wires to loosen, give way or break. Shock absorbing spring wheels 
built part of the body. Whole plane low for balance. Everything 
simplified for ease of assembly. You can build one yourself from 
our working drawings and instal a motorcycle, cycle car or other 
motor of 12 to 20 H.P. Spread 22 feet, length 14 feet, weight 200 
pounds. High safety factor of 12 to 1, Simple fittings. Speed 
with 15 H.P., 30-50 m.p.h. Designed by aeronautical engineers for 
sporting use and general flights. Be the first in your town to have - 

one flying. Three ways to own one-Complete for $1365, knock- 
down without motor for $365, or plans $2, and build it yourself. 

BUILD ONE YOURSELF 
You who like to make things 
and save money as well-send 
$2 for a full set of working 
drawings showing all details of 
the monoplane with building 
instructions. With the plans 
comes a price list of every- 
thing needed. Many money 
saving ideas given in the in- 
structions. Price of plans re- 
funded if you buy a knock- 
down plane later. 

BUY IT KNOCKDOWN 
Supplied knockdown without 
motor for you to assemble for 
$365. Everything supplied ex- 
cept motor, including propel- 
ler, wheels, fittings, counter- 
shaft, woodwork cut, wire, 
cloth, dope, etc., and a set of 
plans and full instructions, 
ready for you to put together 
and set in your motor. The 
ideal way to own one. Orders 
filled in rotation. Terms, $65 
cash, balance C.O.D. 

BE THE FIRST IN YOUR TOWN-SEND YOUR ORDER NOWT I i 

GEORGE D. WHITE CO. 
Aeroplane Manufacturers 

113 E. 49th St. Dept. 5 Los Angeles, Cal. 

1 1 1 
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Build and Fly An 

IDEAL MODEL AEROPLANE 
tin Accurate ScJe-Ueplk .le of a Famous Plane 

You can build a perfect Model if a famous 
Aeroplane, that will look elattt1.y like the real 
one, and that will rise from the ground or 
water by its own power and fly In the air. 
Build one now; it's the greatest sport you (ear 
bad! You can learn a lot about Aeroplanes: 
how they are built: operated and controlled. 
ideal Model Aeroplane Conatrootien Outfits 
make building may. They contain. all parta. 
fittin materials, plane drawn to scale and 
complete building and flying in.tructltios. You 
put the part, together and build your Model 
ike a real Aeroplane mechanic. 

Pick Your Model from These Celebrated Aeroplanes 

You can get a Complete Construction Outfit to 
build an absolute duplicate, scale -reduction 
Mod.rl of ant* of three well-known machines: 

N C-4 (Naval-Curtlw Sea lane). The first 
'plane to fly arrow the Atlantic Ocean. 414 
ft. Model. Shown below. 
DeHAVILLAND Battle Plans (D.H-4). The 

fighting 'plans used by the American Aces. 
S ft. Model. Shown above. 
Curtiss Military Tractor. The 'plane used to 
train our Aviators. 3 ft. Model. 
S lerlot Monoplane. The first aeroplane to 
crow the English Channel. 3 ft. Model. 
N feu port Monoplane. A famous French 
plane used In the War. 3 ft. Model. 
Taube Monoplane. The early German dove- 
like machine. 3 ft. Model. 
CecilPeoll Racer. A racing -type aeroplane 
with a record for distance nights. 

Ural Afodel Aeroplane Oon,rroetlor Outfit. for 
brlfdlnp any of the oboe. Aeroplane. are sold 
by Leading Toy, Sporting Geode end Drpart- 
event Store., ¿el for them at your afore. DC 
eery yea pet IDEAL Alodel Aeroplane" heroes'. 
they are the only once that are true copies el 
actual Aeroplane.. 

Send for the Ideal Aeroplane Book 
Tells all about Ideal Aeroplanes and 
WTI: gives complete descriptions and 
priers; contains list of stores where' v`% 
you can get them. Get this 48 pg. book. 

Sent Postpaid for 10o la stamps, Es, 

IDEAL AIRPLANE & SUPPLY CO. 
Mating Model Aeroplanes 

Since 1911 
159.161 Wooster St. 

Car. W. Houston St., New 'fort 
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Battery Chártin§ Yon 
B est Money -Maker 

o $000.00 a Menib Income v4b This 32 NB Barley 
S ome. storage Batten Gs., H .n, Term, wr itee-" he 
drat little machine we bouo or you ha. given troth. rem hest 

ff service. With the new large machine, y bo per mnth m om. o 
from charging I. $500.00 
Tea ray, Cam Make he Profit. Irish w NB 32 Battey Charge' 
Re char! 32-6 roltaoto batten.., 
or eor.dwnt in ii- or 21 -volt bat. a e e e teri.,, t one time, for We to 16e 

eh, Costoms pare .5e toll.ao. 
P hone the profit. yoor.elf, No 
.Iseuieal knowledge needed. Um. 

, tS . O no valuable floor spar.. RonaZO 

Small Investment put. tilo money- - - 
maker Lo rota garage. Hahne* on 

P a foruraAite YYRack Garantee. Writ* TODA t I 
easy monthly term.. Outfit osolly 

for full Information. Seed thi. ad 
HOBART BROTHERS COMPANY 
Boa (E113 Troy, Onto 

it al BO.. sine. 11193 

AVIAT ION ,FREE 
Information 

Send us your name end adareee for .lid info rmatTon 
regarding the Aviation eyed Airplane business. Find 
out about the many greet opportunittae now open and 
how we prepare you et home, during spare time, to 
Qualify. Our new hook "Opportunities In the Airplane 
Industry" also sent free If you answer at once. 

AMERICAN SCHOOL OF AVIATION 
Dept. 7499 431 S. Dearborn St. CHICAGO 

Please mention EVERYDAY ENGINEERING MAGAZINE 

Digitized by Google 
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MODELS THAT ACTUALLY FLY 
Build your own flying boat from our 
superior 

The ONLY Biplane Flying Boat 
ma the market that will actually rise 
from the water and fly under its own 
power. Two shed working 
otme half actual she with full 
and flying £odructioos. $1.00 postpaid 
inU.S. 
Complete materials to build this woa- 
derful flying boat with full building.aand 
flying instractions including o special 
band carved propellers $5.00w postal 
in U. S. Canada 25c extra. 
Blueprints of the following flying mod- 
els one half actual she with full building 
and flying instructions S0c per copy 
postpaid in U. S. Complete wet of of four 
blueprints $2A0 postpaid. 

BLERJOT RACER, 600 -Foot flyer. 
MANHATTAN RACER, 2000 - 

Foot dyer. 
MONTAUK FLYER, Flies S00 bet. 
Send for Catalog.,. ready September 1st 

EC AEROPLANE CO., 
300 East 49th St. New York City 

Address Special Dept 

CAN YOU DRAW 
DOTTED LINES 
AS FAST AS FULL ONES ? 

YOU CAN WITH A 

BERGGREN PEN 
- The Berwen Pen draws say 

style of dotted line without blot 
or blur. Nothing complicated or 
bothersome, used like your regu- 
lar pen. Whoa you are ready to 
put in the dotted lines, fill your 

4, 
.1} 

Berggrea Pea and any on. The 
result is a perfect dotted line, 
made u fad as you move your 
hand. 
Our pamphlet describes the pea 
and shows the styles of lives. 

Berggren Drafting Pen 
and Ste Wheels, $3.00 

ONIYEISAL DILUTING PEN CO. 
BRIDGE -PORT. CONN. 

CHEMIST AMAZING DISCOVERY 
25 Miles on One Gallon Gas 

MOTOROL i á zt mira ,N,.. eaL 

Mear* Faster Ignition 
See Dellar U.IfSret C..Ilrs.tM. 

o Ib PechMid 
NL Weer and 

Dowse 
ea meter Awn* Wasted MOW Test .r swell., 

&$f0 PUSllCS CO. gisLa. Di w.MGILRT. 

Automobile Books 
Worth Having 

The Nedra Gaels. Automobile. Its Daly, 
Ceustruetlee. Onerstl.e, 

By Victor W. Page. U.S ail Tbls la the most 
complete, practical and up-to-date treatise on 
semolina automobiles and their component parta 
ever published. In the new rerlaed and enlarged 
1920 .dltion, all phases of automobile construe - 
Ron. operation and maintenance are fully and 
completely described and In language anyone 
can und.r,tand. 1000 pegs. 1000 Ulustratima. 

Price, $4.00 
The Model T Feed Car, 

Its Cesstructi.a, o 

Umbrellaaratios 
sod 

it 
Umbrella the ea 
Fern, Tracer. 

By Victor W. Past 
This la the most com- 
plete and practical in- 
struction book ever pub- 
lished m the Ford Car. 
A high tide, cloth 
bound bookprinted m 
the best peter, Illus- 
triter' DI specially mad* 

y' graph. 
drawinp 

All 
photo - 

of 
the Ford Model I Car 

are described and Illustrated in a oumprebenalve 
manner-nothing la left for the reader to gums 
at. The construction la fully treated and oper- 
ating Principle made clear to everyone. 310 
pages. 106 illustrations. Price, $1.50 

Aeto..blle Weighs, with the 01:0-Aeatyl.ne 
F lama 

By M. Keith Dunham Explain, in a simple 
manner apparatus to be used. Its care, and bow 
to construct necessary shop equipment Pro- 
ceeda then to the actual welding of all automo- 
bile parts, In a manner understandable by every- 
one 167 pages, fully illustrated Price, $1.50 
Gasoline and Kerosene Carburetors, Construe 

Hen. lastallatlon and Adjustment 
By Capt. Y. W. Pal All leading types of car- 
buretors are described in detail, .pedal attention 
belt.g given to the forms deeised to use the 
cheaper fuels such al kermess. Carburetom 
troubles, fuel system troubles, carburetor repairs 
and Installation, electric primers end economia- 
ere, hot spot manifolds and all modern carbure- 
tor developments are considered In a thorough 
manner. Methods of adluating all types of car- 
buretors are fully discussed u well as sugges- 
tions for securing maximum fuel economy and 
obtaining highest engine power. 250 pages. 89 
Illustration Price, $2.00 

'THEMODELT 

FORD CAR . 

Rbt)9hDNkr11italek 
` sioi 

.'_ 
Q 

AYlemoblle Repalr- 
Ine Made Easy. 

By Victor W. Page. A 
thoroughly practical book - 

containing complete di- i 
reothess for making re - 
Pairs to all parta of the 
motor car mechanism. 
Written In a thorough but 
non - technical manner. 
This book also contains 
Special Instructions on 
Electric Starting. Light- 
ing and Ignition System'. 
Tire Repairing and Re- bufldln`s. Anogenous 
Welding. firazing and 
Soldering, Beat Treatment of Steel. Latest Tim- 
ing Practice. Eight and Twelve -Cylinder Mo- 
tors. etc.. etc. You will never "Get Stuck" on 
a Job If you own thug boot. 1,000 specially made 
engravings on 500 platea. 1.056 pages (sit : 8). 
11 folding Plates. Price, $4.00 
Questions and Anvers Moieties to Nostra 

Automobile Canstructloe. Dridse and Repair. 
By Victor W. Path. A self -educator on auto- 
mobiling without an equal. This practical trea- 
tise consists of a series of thirty -seem lessons. 
covering with over 2.000 questions and their an- 
awere-the automobile. Its construction. opera- 
tion and repair. The subject matter 

age A 
popular 

ando 
work at 

explained 
popular price 

5 3 zolds . Cloth. 650 pages. 
plates. aerlaed Edition just published 

Price, $2.50 
Startle,r. Lighting. land 

Ignition Systems. 

By Victor W. Pad. A 
Practical treatise on mod- NODLRN 
ern starting and Ignition Ito se afir41.149TM 
system practice. Thee - 
practical volume has been k.Slrimi 5t5TtRS 
written with special ref c 
erence to the requirement. _. 
of the non -technical read- 
er desiring easily under- 
stood explanatory matter e 
relating to all types of 
automobile Ignition. start 
ing and lighting entente. It can be understood by 
anyone even without elec- 
trical knowledge. Nearly 500 pages. 297 spe- cially made engravings. New edition. 

Price, $2.50 
Any of these Books sent prepaid on 

receipt of price. 

The N. W. Henley Pub. Co. 
2 West 45th Street New York 

Don't Be a 
Sickly Failure 

STRONGFORT 
The Perfect Man 

Are you draggi.g yourself 
about from day to day, al- 
ways tired sad dispirited; 
safaris/ ire. backache, In- 
digestion. eosstlpatla. ; your 
bllbassooa sbewlag la your fa... your lack of *eerily 4. 
roar etas, your peed-for- 
» otklsp pbyslaal coedltio 
le the bas/ -dog air wth 
whisk you onset your follow - 
weal Nava you about given 
u p hope - sad bu your 
wife /area up all hope-that 
yea will aver get ahead sod 
astoust to ssytklag la the 
world/ 

Pull Yourself Together! 
Brace WI There's a way 

out! You sae be a .as 
medal You can be fill of 
life and energy and good 
health; 7ou can trample tin- 
der foot the sickly troubles 
that are pulling you down; 
you can change the watery 
fluid In your veins to spark- 
ling red blood, that will 
nourish mind and body, 
overcome all your Ills, and 
put you at the top of the 
heap. 

No matter what brought 
you to your present condition; no matter bow 
long you hare Bunk; you can be BE -BUILT 
Into a MAN, with health and strength and 
mental and physical vigor and efficiency. 

It's Never Too Late 
Strongfortism doesn't know the meaning of 

the words "too late," No matter what your age 
or condition; no matter how long you have been 
mired In the slough of .despondency or strug- 
gling under the handicap of physical Irregular- 
ities, Stronefortissa eau make a ere as of 
you. Strongfortlsm can Improve every part of 
your system; strengthen your heart, lungs, 
liver, stomach; clear your brain; steady your 
nerves, rid you of that eternal languid, tired 
feeling, and start you on the path to success. 

I Can Re -Create You 
I KNOW that I can make you over, can Im- 

prove you 100 per cent., because I have helped 
and am helping thousands of other man-some 
of them pretty far gone, too, before they took 
up Strongfortlam. 1 have no pills, powders or 
patent medicine dope to offer you; no drugs of 
any kind. EXPERIZNCE Instead; the solid ex- 
perience of a lifetime with myself and my 
pupils; the experience and study that have en- 
abled me to dig out and apply to you the secret 
laws on which human health and happiness 
and vitality depend. 

Send For My Free Book 
"Prematlea sad aeeroNee w Haattb. gtreeetb 

sod Mental Energ' tells you all about Stroeisfort- tsm; tells you bow you can o groom. your mental 
and physical ailments bow you van strengthen your vital organs; how to obtain symmetry of form and 
figure. It's forty -sight pagee of talk stralzht front 
the shoulder, telling how iron oat get the moat 
pleasure out of Ufa from a man who knows what he's 
talking about. 

Mark the coulomb below, showing what ailments you 
suffer from and send It with three to stamps to cover 
mailing expenses and I will send you the book free. 

LIONEL STRONGFORT 
Physical end Health Sped"! 

1094 Strengfort Institute Newark, N. l 
CUT OUT AND MAIL THIS COUPON 
Mr. Lionel Rtrongfort. Newark, N. J. 

Dear Strnngfort t-Plesse send me your book. "Pre - 
cellos and Conservatism er Health absent& end Mental Energy." for pentane of which I enclose three 
2 cent Mamie to cover mailing expenses. I bats 
marked IX) before the subject 1n which I am Inter- 
ested. 1094 
,.Colda 
..Catarrh 
..Asthma 
, . oMelty 
.,Headache 
..Things. 
.. Rupture 

at Chest 
..Neuritis 
,,Neuralgia 

Name 

..Deformity ..Poor Memory 

..Insomnia Ehetmstl,m 

..Heartweaknesa Poor Circulation 

..Short Wind ,.akin Disorders ..Flat Peet ..Despondency 
(nnatlpatlon ..Sound Stouldees 

,.B111otenes ..Lang Troubled 
..Torpid Liver ..Inereesed Height .. indigestion . - MescaLr 
..Nervousues Development 

Age Ooeupatlsa 

Street 

City Stab 
Write Plainly 

Please mention EVERYDAY ENGINEERING MAGAZINE 
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CLASSIFIED 
Advertisements in these col 
advertisement under proper 
the month. 

ADVERTISING COLUMNS 
ruins 5c per word, average 7 words to the line. To insert 
classification copy should reach us not later than the first of 

Agents Wanted 
AGENTS -Something difsrentl Oar Radium (Lund - 
amid CYUOIfix actually Shines in the Dark. Startling) 
Enterlounna 

ratios i 155onderful 0% prult on every sausteato le. BoUws emanulao- 
surer". The Pioneer Corporation. 1356 W. 63rd Street 
Chicago. 
GET OUR BIG MONEY MAKER monogramming Autos. 
etc.. by transfer method. Catalogue and rtictulare 
free. Motorist& Accessories Co.. Manudeid, O 
AGENTS. Sign for store and office'. Endo lag new. 
f$áy0p week easily made. . Chicago Sign System I -336 - 
River St. Chicago. 

American Made Toys 
AMERICAN MADE TOYS WANTED. An epporttwite 
for homework" on small scale and manufactu ere on 
large scale. Unlimited quantities needed of Tay Sol- 
diers. Army. Navy. Marines. Cannons, Machine Guns. 
Warships and other toys and novelties. Enormous de- 
mand and future in American Made Toys all over United 
States, Canada. Mexico and South America with over 
50,000 10 -cent store and toy dealers. This new Amen 
can Industry stands out coaspicuoualy. Factcrls are 
establlsbed, people trained, machineries made. Christ- 
mas Bets needed in millions thla year. The great hit 
for 1919 without any competition. We are buyers of 
these goods b year, Dying flied primes. ltnative 
pries offered for painted goods. Experience or tools 
unneceseary. Hundred and more made complete per 
hour. Casting form outfit& from $3.00 up. If you mean 
business, send for booklet and information free. TOY 
SOLDIER MANUFACTURING CO.. 82 Union Square. 
New York. 

Auctioneers 
AUCTIONEERS. Make big money. Free Catalogue 
Carpenter's Auction School. Kansas City. 

Automobile Accessories 
MORE Power. lees fuel. no carbon. No Mystary, plain 
facts, rsulte guaranteed. Write for booklet No -Leek -0 
Piston Bing Company. Baltimore, Maryland. 
FORD SPEED and Power Bpealaltls in stock; 4 
Speed Forward Auxiliary Transmission. doubles the 
pullingpower or Meru" speed 40yó; 16 Overhead 

alve Under Heed; speed carburetor; cam shaft 
piston ; light cast Iron and aluminum pistons 
crankshaft countr balance,; hleb tension magnets 
underslung fixtures; front wheel roller bearing.; speed 
power bevel gears; foot accelerator; large steering 
wheels racing bodies; radiators; complete racing care 

1750 two weeks dellyery. Victer H. Ford. 
lesion Manufacturers. 250 W. 54th. New Yost. 

BATTERY CHARGING. Profit $100 to $250 Clear 
Monthly with KB Equipment Your lighting currant 
or engine operates. No expense to you. Easy payment 
plan lot& outfit earn own way. Satisfaction guarantees. 
Write HOBARTS, TROY, OHIO. Box EB. 
VULCANIZE RUBBER without heat or tools, Whirl- 
wind seller to every Auto Owner. Further particulars 
free. Muscatine Agency, E402. Muscatine. Iowa. 

Automobile Schools 
HAVE YOU A TRADE? -Why not learn the Auto- 
mobile Bualnss-actual practice under expert instruc- 
tors qualifies you In a few weeks' time to repair or 
drive any make of car, truck or tractor. There are 
always plenty of good positions open for trained men. 
Write today for paruculan to Buffalo Auto School, 
Dept. 84. Buffalo, N. Y. 

Aviation 
WANT TO EXCHANGE small airplane for motorcycle. 
Brubaker. 522 Hut 78th St., New York. 
BUILD A STAR JUNIOR BIPLANE -Plan 12.00. Or 
send $3.75 for plan and book "Aeroplane Construction 
and OperUon.' Chicago Acre Works, Plan Dept, 816 
River Bt., chum.. 

Blueprints 
BLUEPRINTS of Model Boat Turbine 50c and U. B. 
Destroyer $1.00. Adams, 163 De L'Epes Ave. 
Montreal. 
BLUEPRINTS: Small Steam Engine' as Boilers. 
Gallo. Ines. l4-44 H. P. 3 Bets, (13 Sheets) 
Postpaid $1.00. Circular on Castings for Stp. Modern 
Model Engineering Co., 984 Monadnock Blk.. Chicago. 
MODEL ELECTRIC MOTOR Blue Prints 25o. Com- 
plete working outfit $1.75. A. F. Cassel, 52 West 
190th St. New York City. 

Books 
WHAT DID YOU DREAM? Ten Thousand Answers 
$1.25. Xxclualve Sensational Novel ''Oenedeve de 
Brabant' $1.10. Voles Hindno Mystic 'senate" 830. 
"Phenomena of Spirit" 33e. Catalogues 2A 

Sovereign Company, 160 Sycamore. Buffalo, N.Y. 
BOOK READERS -Write for free descriptive catalogue. 
Central Sales Co.. 601 Ninth Ave.. New York. 

Business Opportunities 
a. U0E8 IT. Texas oil land making holden his 
money everyday. Bank reference furnished. Investi- 
gate us thoroughly, that's all we ask. Result& count. 
Our plan $1 down, balance monthly few months gives 
you Warranty Deed to land. May pay profits or 
more monthly. Maps, reports. Established facts FREE. 
Address Sourlake Texas 011 Co., 835 DeMenll, St. 
Louis. Mo. 

Business Opportunities 
MONEY SAVED -All kinds usad corteepondeuos emirs, 
sold, 

(Alta courses o bought.) Write Lea M retain. 

Chemicals 
CHEMICALS -50 different chemicals including Iodine. 
Meeettt7. AnUmns, etc. Material sumdent for hun- 
dreds of experiments. Bend $4. 
LABORATORY APPARATUS -36 plea set. lnolades 
Alcohol Lamp. Beaker. Erlenmeyer Plank. funnel. 10 
tat -tubs, Test-tube holder. etc. Send 18 
PIUMENTS-25 different pigment& used in maaufae- 
turing Palmsu,, Varnlabs. Rubber. Paper. etc. Bond 
$4. TECHNICAL EOUIPM.KNT COMPANY. Dept. 
3CC. 22 East 17 Street. New York. 
MIOROSCOPES. Balances, Experimental Laboratories. 
Buy through our eau Payment Plan. No red tape. 
Write for Booklet 34-E. Chemical and apparatus sup- 
plied for all Chemistry articles appearing in Everyday ~coring. Perform their experiment& with our 
equipment Lions Scientific Institute, Bauman Street. 
Mt. Oliver, Pittsburgh. Penn&. 
CRUDE RUBBER: Experiment with pun unoompound- 
ed India Rubber. Make tire patching cements, water 
proof cloth, porous tire filler, rubber stamps, etc. 
fled latex Para (highest grads India rubber) 4 es. 
50c; 8 oz.. 800; 1 lb.. $1.25; 5 tbs.. $5.00. address. 
Bunsen Supply Howse, 14 B. Canal 8t, Akron, Ohio. 
EXPERIMENTERS.-Thls Ad pays for itself because 
Everyday Engineering Readers are our regular cus- 
tomers. Our chemicals apparatus. and supplies outfit 
their laboratarlee. Why not yours! Ask for free 

ttuute 
ioeheMt. 

Oliver.t 
and card. 

Pinattrgh, Pa. 
Lions flalentlfia lasU- 

Drafting 
MECHANICAL DRAFTING. all descriptions, Inven- 
tions and models developed. lowest rates, personal and 
prompt attention. F. L. Mills. 36 Jewett Ave.. Con - 
laud. N. Y. 

Educational 
CIVIL ENGINEERING one year. Student& received 
any time. Technical InaUtute, Greenville. Ohio. 

Electrical 
"DANDITOY" Transformers, 23$-27% volts only 
$2.98. Description sent. Eagleoo, Darien, Connecticut. 
100 INDUCTION MOTOR winding diagrams 1 1. 8 ps etas delta. 2 to 12 poles inclusive. Postpaid as 

00. E. Glass, 2108 South Broad Street. Philadelphia. 
nneylvanla. 

CHRISTMAS TREE Lighting Outfits; 8 light $175; 
16 light, $5.50. Bend for list Fbttlem, Darien. Con- 
necticut. 

Fish 
GOLD FISH. Imported Japanese. Chinese and Ameri- 
can kb aquarium pplaLnuta. We manufacture beautiful 
home aquariums. Desalptive circular free. Pioneer 
Goldfish Hatcheries. Banns, Wisconsin. 

Formulas 
10.000 TESTED FORMULAS; Cost to for 25 before 
ordering send for catalogue 'KK"-today. Goodnow, 
Highland Ave, South Sudbury. Mass. 
370 FORMULAS. 10c. Fitzgerald. 15 West 65th SL. 
New York. 
GUARANTEED Workable Formulae -$1.00 each: 
Mechanics' Hand Paste; Bluing Steel Parts (heatless 
Process); Carpet Cleaning Puts; Fire Extinguishing 
Compound. Detailed method of preparation andd 
sources of supply acoompeny all tormulu. Industrial 
Methods Bureau, I West 34th Street New York (Pty. 
EXPERT CHEMIST will furnish Formulas, Processes 
and Trade Secrets. All lines. Lilts free. W L. 
Cummings. Ph -D.. 236.130 Gordon Ave.. Syracuse. N. Y. 
MANUFACTURING PROCESSES, Formulas. Technical 
Information. Interesting booklet free. Consulting 
Chemist, Little Falls, N. J. 

For Advertisers 
"THE TEN GREAT SECRETS of a Successful Let- 
ter" -A wonderful little book in 10 abort chapters by 
Ad -Mao Davison. hlgfeet-paid advertising writer in 
the world. Cloth -bound postpaid $1. E. B. Davison, 
Publisher, Dept. E., 5111 Fifth Avenue. New York. 

For Sale 
100 6% ENVELOPES PRINTED to your order (2) colors. 
75e prepaid. Write (or Samples. Lincoln Novelty Co.. 
Rochester. N. Y. 
GENUINE INDIAN BASKETS -00 Styles. Catalogue. 
GILHAM, Highland Springs. California. 
FOR SALE -Knapp Type S8 Dynamo 6 volts. 4 amp. 
slightly used. $7.00. Bed Devil Water Motor. $3.90. 
Slightly used tools and electrical supplies. Send sumps 
for list and prloes. J. Norlle, 2158 Knapp Street, 
BC. Paul. Minn. 
FOR SALE. Scott Boller and Turbine In working 
order. Adams. 189 De L'Epee Are., Montreal. 
NO. 29 GOODELL LATHE Outfits $25.00 Speedy and 
Oscillating, castings and Small tools for sale. En- 
close postal. Steam and Water Gauge Parts also valves 
all for $1.50. Aitken, 1714 Brown St, Philadelphia. 
Pa. 
FOR SALE. »very Issue Everyday Engineering ever 
published. In good condition. Also complete line of 
wireless Instruments. Bud L. Frankhauser, 179 Marcy 
Avenue, Brooklyn. N. Y. 

For Sale 
CALIFORNIA FARMS FOR SALE.. Write for list. 
B. E. Waite, Mamas, Oklahoma. 

Gummed Labels 
FREE CATALOGUE contatWng ideas in padage labels 
suitable fee your n-'eoss Moog labels a spesialw. 
Royal Label tn., >y B. aevent8. Philadelphia. 

Help Wanted 
WRITE for newspapers and magi,. Big Pay. Be - 
peddles unnecesary, details Ire, Yrees Berttog Syn- 
dicate. 584 Bt. Louie 

details 

CENSUS CLERKS; Hallway Mall Clerks; Mall Car- 
ders wanted be Government. Thousands men -women 
needed. $1100 year. Common education sufficient 
List positions free. Urgent. Write today. Franklin 

.Institute. Dept L-99, Rochester. N. Y. 
WE WILL START YOU in the cleaning and dyeing 
business, little capital needed, big profiles Write for 
booklet. The Bon-Voude System. Dept. B. Charlotte. N. C. 
THOUSANDS U. 8. GOVERNMENT Census and Hall- 
way Mail Postpone now open. Men. Women, 18 up. 
$1100-$1700 year, Common education sufficient. 
Write immediately for bat positions. Franklin lnstl- 
;ute, Dept. M 99, Rochester. N. Y. 
GOVERNMENT petitions highly desirable; thousands 
appointed annually through frequent exa. mination& 
everywhere; prepare lmenedately for Post Offs Clerk. 
City or Aural latter Carrier. Hallway Mall Clerk. 
Washington Departmental Clerk. Bteuugrapher Typist 
unexcelled correspondence Instruction at $5. Bequest 
particulars federal Urn enloe School, 604 Weelthigtert 
2000 GOVERNMENT Railway Mall Clerks wanted. 
Men, women, 18 up. $1300 year to beginners. Write 
immediately for list of pusltlons open. Franklin Insti- 
tute. Dept. N 99. Rochester, N. Y. 

Inventors 
INVENTORS. In all. matters concerning Puente The 
National Institute of Inventors, 118 Fulton St. New 
York City. a co-operative society of 2500 will help you 
protect, develop and market your Invention'. Annual 
dues $10.00. Booklet on request. 
INVENTORS -We do experimental, Model. Tool Die 
and Jig work. Light m urr anufaclng. Miller O'Brien 
Mfg. Cu.. Saint Paul. Minn, 
INVENTIONS WANTED.. CASH OR ROYALTY for 
Ideas. Adam Flakier Mfg. Co., 213. St. Louie, Mo. 

Machinery 
VIOLET RAY MACHINES. Complete. Working Draw- 
ings $1.00. AL parts ready to seemble $10.00. Satis- 
faction Guaranteed. J. Barwick, 89 Britannia Ave.. 
Hamilton. Ont., Canada. 
CONCRETE BUILDING Block Machines and Moulds. 
Free Catalogue 200 South Second Street, St. Louie 
Mo. 

Male Help Wanted 
RAILWAY TRAFFIC INSPECTORS; $110.00 a mouth 
to start and expenses; travel 1( desired 

nent 

unlimited ad- 
vancement. No ate limit 

Three 
moontthtion 

arrang Prepare foras hone ssltudy. 
Write for booklet CM -36. STANDARD BUSINESS 
TRAINING INBIITUTI6. Buffalo. N. Y. 

Miscellaneous 
WE MAKE GOVERNORS to control Auto and Cycle 
engines when used u stationary. Write today for 
circulars. C. D. K. Box 582, Dept. E. Taft, Calif. 
CREATING A SENSATION. The Mack Bennett 
Bathing Beauties now appearing on the stage in t1M 
principal cities of the United States. Three splendid 
photograph' 25o. Descriptive literature free. Mutual 
Supply Co. Publishers, Bradford. Pa. 
TOBACCO OR SNUFF HABIT erred or no pay. $1.06 
if cured. Remedy sent on trial. Superb" Co., B. M-. 
Baltimore, Md. 
BREED Canartes-Profitable pastime. Particulars tree. 
Bird Farm, Lynnhaeee, Virginia. 
SPORTSMEN.--Pralned beagles, rabbit fox, coon. 
skunk, squirrel. and opossum dogs, bird dogs, pet and 
farm dogs, swine, rabbits, Pigeons, pheasants. goats. - 
100 Varieties blooded stook. Circulars 10c. VIOLET 
HILL KENNELS, YORK. PA. 
I.00 PAID for Volume 1 Numbers 4 and 5. Everyday 
'Engineering Magazine. George Walter, 2312 Hughes 

Street, Brooklyn. N. Y. 

Model Supplies 
MODEL VENTILATORS. Height from 151 to 2% Ins. 
Diameter at mouth 1 In., %in. and 34 In. Price $100. 
Polished copper lacquered. Maine, 74 West 89th Street. 
New York. 
BOYS build )our own Electric Motor. Complete out- 
fit $1.75. Blue Prints 25c. A. P. Carol, Si West 
130th St. New York City. 

Motion Picture Plays & Supplies 
$15-300 paid anyone for Ideas, suggestions "unable for 
photoplays. Experience unnecessary; complete outline 
Free. Producers 1,eague, 530 St. Louis. Mo. 
RIRGAIN lists free. Motion Picture machines, film and 
+upplles. National Equipment Company, Duluth. Mina 

Please mention EVERYDAY ENGINEERING MAGAZINE 

Digitized by Goode 
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CLASSIFIED ADVERTISING COLUMNS -Continued 
Patents 

PATENTS. Over TO years' assts: W communications 

apedal facilities for once ennatlal; 
handbook 

m tattlone. 
ats 

t Munn 
request; on 

Co.. 
patent attorneys, 541 Woolworth Building. New Tort. 
S25 If Street. Washington. lower ltuilding. thloabo. 
INVENTORS --Saud sketch of year ration for edema 
~urn( petent proration. Twenty Years' ixpartenae. 
Hand -book 

atent 11wwyer 4111 TrnaalbeTALRIESrt WaahhlnTg- 
ton. D. C. 
PATENT WHAT YOU INVENT. It may be valuable. 
Writs ton No Rh. 1 

earners until p Is hA"newnors 

Guide" l 
Rough. 

510 
Loan Trust Building, WaahbgtoetIL D. C. 

PATENTS. Prompt. personal dicta service by an 
Altorn at -law Walled In all branches of Patent one - 
den. Orr 12 years actual ewe ,nos, full Information 
upon roeoeat B. P. Ftabburae. 322 MoOW Building. 
Washington. D. C. 
PATENTS-Pass la Installments. Prank T. ~or. for- 
merly Lleatanant. Bapneers. Weehtnglne. D. C. 

INVENTIONS PATENTED; Trade -Marks ~ad: 
labels` Pam. Pukürtioos Daum ser- 
vies- reasonable fees: lain vice' mart 
i 
nfo rm Sion beforeKello W 

yourp ay Jnes 
Jaynes 
INVENTORS-Write for our hen_ Ibuetrated guide book 
'low ne Obtain a Patent' Sod model or aketah and 

maturetoo. 
drariptioriInvention 

Befereoeee Prompt er cos. Bea- 
aonahte Yerme. VICTOR J. EVANS CO., 14S Ninth. 
Warman. D. C. 

P 
Pe- 

TPeumptneaa 
Booklet 

hae. 
Brad rofermas. 

red WATSON B. COLEMAN. 
P asant Pasant lawHr. 624 T Bt. Wasktngton. D. C. 

PATENTS-Harbert Joann, pate attorney and 
mechanical expert. 622 P b 

paten t, Washington. D. C. I 
report If e patent can be bad and It.. meet oust. Send 
for deader. 
M. H. LOUGHBRIDGE, Patent Attorney Consulting 
Plmgtneer. The same high clan amine that I. ob- 
tained by he lamp manufacturers. Charges moderate. 
Designs and Manufacturing epecitratioms prepared. 
1451 Broadway. New York. 
PATENT RIGHTS on Automobile Snow Plow: now, 
superior. all meal. Po clearing h hware. Altar' 
tive aommardal Dropodtion. Harry Clark. Woodbury. 
Conn. 

Photography 
DO YOU TAKE PICTURES? Writs for free sample at 
our big mapdne showing how to make better pictures 
and earn money. American Pbolewsp4r. 466 Pops Build- 
ing. Jlaeton. 
LIKE PHOTOGRAPHS? Real pleturs? Beats wants. 
send dime for sample. Our 1131. free, over 809 mega 
t from all parts of the world. Gulf Cure Co-. l.s 
Houston. Texas. 
DEVELOPING AND PRINTING of the highest clay 
Send your next Pllm roll to us. Developing 15c per 
roll. Prtia 8 to 5n_ S E. McIntyre, General Past 
Oi6re, New York City. 
YOUR PHOTO and 30o gets 25 gummed stamp time 
Photos. Your photo returned. Work guaranteed. 
Muacatlne Agency. E-402. Muscatine, Ives. 

Printing 
IN LETTERHEADS or Envelops. 85c; 100 Business 
Cards 39^. prepaid: samples tree. Wellman Printing 
Co.. Huntington. West Virginia. 

Radio 
YOU ARE NOT MODERN colees you read "ró3 
Radiolet" ' lbe Radiant" lea monthly swain radio 
arsine. as original as its name; containing many 
n ovel departments and sere to please either novice or 
expert as It contain live. peppy articles later, ling to 
both. You can greatly improve rooaart sal by reading the 
latest advanced Ideas in Rhs Badlaet' Yearly sub- 
eeriptlon 12.00. Special three months' trial eubatrlptlon. 
50 coats. (Stamps not scoetead-) He ppusraln. Ord 
your subacription, regular or trial. Immedi tal and merle 
the "New Year Issue" which will be a no -marina uo- 

uóto INALR subscribe today INTERNATIONAL SOCIETY O Á 
DIOIBTS, OMAHA. 

Rubber Stamps 
RUBBER STAMPS. If not delivered In 6 days return 
to your name and address. OOe. Stamp pada 260. 
Order direct or rand stamp for circular. Albert Porch. 
7939 Bennett Ave.. Chicago. 

Stamps 
APPROVALS 80% discount. Reference Stamps 
bought. Lang, 1433-J 6 la 0th. Cro, !Grob. 
STAMPS SENT on approval at 10% drawn. Refer- 
ence reeuLed. J. Buoy BonaU, Dept W., Han- 
over, Pa. 
III STAMPS 6n_ 200 --loe. Barley. 412-R Bourn. 
Dayton. Ohio. 
JAPAN'S Stamp Dealer. Stamps of all countriee. 
Purchase and sale or exchange on approval sheets. 
31.00-120.00 every mall. 40-400 Sump In exchange, 
regiered desired. Naked, Stamp Company. 28 Sakes - 
cho. Hamamatsu, Japan. 
VICTORY stamp Whet 250. Catalog mine 11.60 to 
52.00. All Different A. J. Hots. 1324íL Maple Ave.. 
?vas Angers. Calif. NO STAMPS ACCEPTED. 
50.000 COINS. Medals. Paper Money. Antiquein P Arms. 
Swords Indian Selina Curios. Stamp Collections. List 
free. Antique Shop. 33 3 South 15th St, Philadelphia. 

Short Stories Wanted 
SHORT STORIES. Poems. Playa E. are wanted for 

Bursa. Literary Burs. 1Áeta Hannibal. Mo. 

Telegraph 
TELEGRAPHY (belle Morse and Wireless) AND RAIL. 
WAY ACCOUNTING taught thoroughly and ghihb. 
Big wariest now paid. Oren. opportunities. Oldest and 

Institute.r 
School 

Street, Val: ar ». Catalog ere.. Douala, 

Tricks 
IAN STAGE TRICKS with 650 Wustntfooa. 
15e. Small Catalogue Pros. Rotuma= Yaps . 
Station 5, 304 West 34th St, New York. 

Typewriter Supplies 
RIBNSAVER make, dried. pale ribbons like new for 
one cent flee postpaid. Order yours today. Ribesaver 
Co.. 165 N. La Salle BL. Dept 13. Chicago, IIL 

Wireless 
THE AUDION. Ita early history and derelopmeºt. 
Metron Theory and Trigger Action_ Compiled by 
Chid Electrician Radio man who was elated at the 
Naval Radio School as Instructor for two yeah writ- 
ten by an old amateur for the Amateurs In wards that 
they can un.leratand. Also Blue Print 

Diiyaegrrams 

for 
hook l' ring both al 
exhaustednregenerative gas icfrt alu. Tao elapving 

Damped 

a 
Mac 

nAmN10er 
drab 

same (A) and (B) Battens, for both etapa. Molar 
Telephony with a Power Bulb. Working Blue Prints 
on bow to build a 'One to One" Vanatormer for use 
with Ardion Amplifier. All for TWO DOLLARS. 
Address T. O. MoRENZiZ. 104 Warburton Ave.. 
Yonkers. N. T. 
WIRELESS PARTS. PROMPT DELIVERY. Standard 
PA nritoit mob -laver complete iba Switch points with 
screws 23c doten. Sute panal thinknes& Novotny Leo - 
trio. Charlotte. N. C. 

WIRELESS 215 Volts -16 cells B. Batteries-Stand- 
ard Signal Corpse II. B. Army for Vacates Tabus 
Type BA -1 Puny OOARANTHED, worth $1.50-oar 
price 90o postpaid. State your wants In Raring and 
Sending Wireless apparatus. We will quote very ma- 
eonable prices. The H. S. Water Co.. 164 Rom St. 
Brooklyn, N. Y. 

HIGH PRICES 
OF APPARATUS ARE A 
HANDICAP TO MANY - EXPERIMENTERS - 

Why not sell some of the things you 
need no longer, and put the money 
into new equipment? 

Or have you instrumenta to ex- 
change? 

Thousands of experimenters read 
Everyday Engineering, so many that 
a single classified advertisement wiU 
bring you results, and at such a small 
Cost. 

THINK WHAT CAN YOU BUY, 
SELL, OR EXCHANGE? 

TELL THE OTHER EXPERIMENTERS 
IN A CLASSIFIED ADVERTISEMENT. 

MODEL MAKING 
By Raymond Francis Yates 

A New Book for the Mechanic and Model 
Maker Which la en the Press 

Orders received now will be given immediate 
attention when the book comes from the 
press. 

Price, $3.00 _! 
Bound in cloth with over three hundred half- 
tones and line cuts. 
This Is the first book of its kind to be pub- 
lished in thin country and all those inter- 
ested In model engineering should have a 
copy. The first eight chapters are devoted 
to such subjects as Silver Soldering, Heat 
Treatment of Steel, Lathe Work. Pattern 
Making. Grinding, etc. The remaining 
twenty-four chapters describe the construc- 
tion of various models such as rapid fire 
naval guns, speed boats, model steam engines, 
turbines, etc. 
This book must not be confused with those 
describing the construction of toys now on 
the market. it la a practical treaties on 
model engineering and construction. 

NORMAN W. HENLEY PUBLISHING CO. 
Dept. E.E., 2 West 45th St., New York 
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A 
Powerful 
Physique! 

EARLE LIEDERMAN 
The Acme of Physical Perfection. 

A 48 -inch chest and 
16% inch biceps! 

HAVE THEM. HAVE YOU? 
Hundreds of my pupils have ob- 

tained these measurements and many 
of my pupils have exceeded them. 

Why not let me do the same for 
you? 

My methods never fail to produce 
results quickly. 
I BEGIN WHERE OTHERS LEAVE OFF. 

I PRACTICE WHAT I PREACH. 
MY NEW BOOK 

"Muscular Development" 
will explain all about my system and 
will interest you. 

It is illustrated with 20 full -page 
photographs of myself and of some 
of the finest developed athletes whom 
I have trained. if you have not as 
yet read this book by all means get 
a copy. 

Simply Tear Off Coupon Below and mail 
to me with IOc (stamps or coin) and you 
will receive your copy promptly. 

EARLE E. LIEDERMAN 
Dept. 705, 203 Broadway, New York City 

DO 
IT 

NOW 
before 

you 
forget at. 

TEAR 
OFF 

COUPON 

EARLE E. LIEDERMAN, 
Dept. 705, 203 Broadway, N. Y. City. 

Dear Sir t-1 enclose herewith loe for which you 
ere to send nee. without any obligation on my put 
nIW . a copy of your latest book -Muscular De- 
velopment ' (Please write plainly. ) 

Name 

Strut 

City ',tap 
Iant. Net.. 1'. 1 , 

Please mention EVERYDAY ENGINEERING MAGAZINE 
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lb RI NCE ALBERT 
the national joy smoke 

a 

r- 

Cupyrla bl 1 119 
by R. J. Reynolds 

Tobacco Co. 

\ 1 

P. A. has such a joy'us way of 
making men glad about jimmy pipes! 

Awaiting your say-so, you'll end 
toppy red bags, tidy red tins, hand- 
some pound and halt pound tin 
humidors-and-that classy, prac- 
tical pound crystal glass humidor 
with sponge moistener top that 
keeps Prince Albert In such perfect 
condition! 

_ 
PRINCE ALBERT 

1 

y 

CRIMP CUT 
LONG BURNING PIPE AND 
CIGARETTE YOBACcO 

. 

To shoot it quick:-Prince Albert 
turns over a new leaf in your 
smoke -career! Shovels smoke - 
sorrows right out the attic airshaft 
and throws wide open the. smoke - 
section -shutters! Talk about letting 
in a flood of smokesunshine! Bet 
your pet luckystone that the best 
you ever heard tell about can't 
hold a candle with what Prince 
Albert will hand you seven days 
out of every week! And, then, 
some -on -the -side 

Smoking Prince Albert is just about 
twins with having the top time of 
your life on each fire -up 1 It gives 
you a new idea ofhow delightful 
a jimmy pipe or a home -rolled 
cigarette can be ! Such flavor 

and fragrance and coolness; such 
freedom from bite and parch! Prove 
out personally that Prince Albert's 
exclusive patented process really 
does cut out bite and parch! 
Talk about ringing the bell every 
time you takejust one more little 
smoke! You'll agree with your old 
fellow citizen, General Approval, 
that Prince Albert puts a man on 
the firing line with a pipe or ciga- 
rette, and keeps him there; that 
it sends all previous smoke setto 
records to the rear -ranks; that it 
just slams in one good time on top 
of another so fast, so happy -like, 
you realize that heretofore you've 
been hunting regular -man -sport 
with the wrong ammunition! 

R. J. REYNOLDS TOBACCO COMPANY, Winston-Salem, N. C. 
Please mention EVERYDAY ENGINEERING MAGAZINE 
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Electric Furnaces and Their Products 
By Raymond Francis Yates 

TWO centuries have passed since 
Sir Humphrey Davy "struck" the 
first electric arc. Barely a quar- 

ter of a century has passed since the 
first electric furnace capable of 
performing a serviceable day's 
work was put into operation. 
To -day the electric furnace 
has been applied to a multi- 
tude of industries. In some 
instances, as in the steel in- 
dustry, it has taken the place 
of fuel -heated furnace:. In 
other cases it has made pos- 
sible the creation of a new 
product which could 
not have been pro- 
duced with the heat 
made available by 
any known process of 
combustion. 

Wondrous changes 
are wrought within 
the glowing radiance 
of the electric fur- 
nace. Solid matter is 
made liquid, and liquid gaseous. 
Under the influence of a terrific heat 
chemical changes of combination and 
decomposition are brought about that 
would otherwise be impossible. For 
many years chemists dreamed of melt- 
ing carbon. Moissian not only melted 
it; he boiled it 1 Nothing can with- 
stand the continued application of the 
tremendous heat produced by the elec- 
tric arc. In a sense, the electric fur- 
nace is probably one of the most de- 
structive of earthly agencies. At least 
this is the belief of scientific men. No 
solid matter, regardless of its refrac- 
tive properties, has been able to hold its 
identity within the electric furnace. 
There is no heat so terrible, so cruel 
and disruptive as that generated by the 
electric arc. 

Electric furnaces are divided into 
three classes, i.e., arc., resistance and in- 
duction. An electric arc is established 
when two electrodes of different poten- 
tial are brought in contact and with- 
drawn. Thus, when two carbon elec- 
trodes are brought together to complete 
an electric circuit considerable heat is 
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developed for the instant at the point 
of contact. This vaporizes a small 
amount of carbon which fills the space 
between the electrodes when they are 
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Photo Courtesy Acheson Orephtts Ca 
A resistance furnace used m the production of Acheson graphite. The 
highest temperature developed commercially is produced within the 

walls of this furnace 

separated. Current will continue to 
flow across this space, generating a ter- 
rific heat. The hot carbon vapor re- 
duces the electrical resistance of the 

The electric furnace has fast 
grown to be a great and useful 
device in the industry of the 
world. Many wonders are wrought 
within its walls. In the blinding 
whiteness of its cruel, destructive 
heat c h e m i c al processes are 
brought about that could not be 1 

accomplished by any other known 
process. Through the medium of 
the electric furnace, Nature has 
been forced to yield some of her 
most guarded elements and com- 
pounds. This article, with the 
limited space it occupies, can be 
nothing more than.a brief resumé 
of the great work that has been 
done in the field of electro- 
thermics. 

space between the arc from many thou- 
sand ohms to a few ohms. The quan- 
tity of heat generated will depnd 

entirely upon the current strength. 
Resistance furnaces bear no resem- 

blance to those of the arc type. Heat is 
produced by interposing some resisting 

material in an electric cir- 
cui`. The heat generated 
will be governed by the 
current strength of the 
circuit. A current strength 
as high as ten thousand 
am >eres with a pressure 
of fifty volts has been 
used. 

The main part of an in- - duction furnace is a 
" transformer. T h e 

charge (which must 
be a conducting sub- 

stance) is placed in a circular or 
oblong trough of refractory mate- 
rial which encircles one leg of 
the transformer and thereby func- 
tions as a short-circuited sec- 
ondary. The induction furnace 
is not used to any great extent in 
America. 

Arc furnaces are divided into two 
classes. Where the arc is drawn between 
one or more electrodes and the metal 
charge, the furnace is said to be of 
the direct heating type. Furnaces 
where the charge is heated by radiation 
from an arc established between two 
electrodes within the furnace are said 
to be of the indirect heating type. 

Carborundum was one of the first 
products of the high temperature elec- 
tric furnace. Dr. Edward Goodrich 
Acheson was the man whose genius 
gave this wonderful commodity to an 
awaiting world. Chemically, Carbo- 
rundum is known as silicon carbide, 
which is expressed by the formula SíC. 
Its production is brought about by the 
reaction between the element silicon (in 
the form of silica or sand) and carbon 
in the form of coke. This reaction 
takes place within the confines of what 
has become known as "Carborun- 
dum furnace," which is a resistance 
furnace of the most simple and rugged 
type. A large graphite electrode is 
placed at each end of a long trough - 
shaped structure made of fire bricks or 
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other highly refractory material. The 
resistance, which consists of ground 
coke, is interposed between the elec- 
trodes in the form of a round core. The 
charge is packed about this core and a 
refractory substance is placed between 
the charge and the furnace walls to pre- 
vent serious heat radiation and de- 
struction of the walls by the exceed- 
ingly high temperature produced when 
the furnace is in operation. 

A current strength of several thou- 
sand amperes is sent through the 
charge in the furnace under a pres- 
sure of from 80 to 110 volts. Under 
the influence of this great rush of cur- 
rent the core in the furnace soon 
reaches a tremendous temperature in the 
neighborhood of 2000 deg. C. The pro- 
duction of this tempera- 
ture is accompanied by 
violent chemical decom- 
position and complete 
rearrangement of the ele- 
ments within the charge. 
The more volatile sub- 
stances succumb to the 
heat and the inflam- 
mable, gaseous products 
burn quietly at the fur- 
nace sides. In the in- 
terior of the furnace 
there is a fiery mass of 
blinding whiteness; in 
fact, the charge is 
brought to the point of 
incandescence. If it 
were not for the fact 
that it was smothered in 
a bed of refractory ma- 
terials the charge would 
soon be consumed by the 
process of oxidation. 

After thirty-six hours 
of operation the current 
is turned off and the fur- 
nace is allowed to cool. 
The sides are then taken 
away and a large core of 
still red-hot Carborun- 
dum crystals is bared to 
the atmosphere. As the 
cooling continues great 
masses of sharply point- 
ed, iridescent crystals 
are in evidence. These are the 
crystals of Carborundum, second in 
hardness only to the diamond. Car- 
borundum is the greatest artificial abra- 
sive known and little can the layman 
appreciate the great value of this sub- 
stance to industry. Carborundum is 
used in grinding steel rails and pearl 
buttons; it is used in grinding leather 
as well as glass. In fact, even the lit- 
tle wheels that buzz against our teeth in 
the dentist's chair are made of Carbo- 
rundum. 

It was while experimenting with the 
production of Carborundum that Ache- 
son accidentally carried the temperature 
of his furnace too high. The result of 
this accident was the production of 

artificial graphite, a substance which 
has since done the world a wealth 
of good. If the temperature of Car- 
borundum is carried too high the sili- 
con is unable to withstand the increase 
and escapes in a volatile condition. 
This leaves the carbonaceous portion 
of the charge in the form of soft, 
unctuous graphite which is capable of 
withstanding the high temperature. 

The graphite furnace is essentially 
the same type as the Carborundum fur- 
nace. In operation, however, the tem- 
perature of the graphite furnace is 
brought to a point considerably above 
that produced in the Carborundum fur- 
nace. As will be seen from the photo- 
graph, great copper bars carry the 
heavy current to the electrodes which 
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Photo Courtrxy PI Itabtlrgh Electric Furnace Co. 

A small steel furnace pouring its charge 

are embedded in the concrete end 
blocks of the furnace. A number of 
large graphite rods form the electrodes. 

Silicon is another product that had 
its birthplace in the unconquerable heat 
of the electric furnace. The process of 
producing silicon electro -thermally is 
due to Mr. Frank Tone, a metallurgist 
of international fame. Unlike Carbo- 
rundum or graphite, silicon is produced 
in a furnace of the arc type. The proc- 
ess is that of reduction. Carbon in the 
form of coke is placed in the furnace, 
together with silica. The reaction is 
one of substitution. The silica, unable 
to withstand the reducing action of the 
carbon, decomposes and thus liberates 
its silicon. The oxygen in turn corn - 
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bines with the carbon, producing carbon 
dioxide and mono -oxide. The silicon 
continuously runs forth from the spout 
of the furnace in a little fiery -red 
stream. 

Aluminum was at one time a metal- 
lic rarity. Men gazed at small samples 
of it enviously through the glass cases 
in the museum. The furnace in which 
aluminum is produced does not in any 
way resemble the more conventional 
types. In fact, it is really an electro- 
lytic cell maintained at a high tempera- 
ture. The electrolyte is composed of a 
molten mass of cryolite and alumina. 
This molten mass is held in a large 
rectangular steel case heavily lined with 
carbon. Two large electrodes are intro- 
duced through the top of the device and 

these make contact with 
the charge. During the 
operation the alumina 
is decomposed into 
aluminum and oxygen. 
The aluminum collects 
at the bottom of the 
furnace in a fused con- 
dition. The aluminum 
furnace, or what is bet- 
ter known as the Hall 
furnace (named after 
its inventor) does. not 
employ an arc in any 
way, the required heat 
being produced by the 
resistivity of the 
charge. The normal 
operating temperature 
of this furnace is in the 
neighborhood of 1,600 
degrees Centigrade. 

Calcium carbide was 
first produced by Wil- 
son. Like many other 
discoveries of note, its 
first production was 
purely accidental. The 
Wilson carbide fur- 
nace is a very interest- 
ing but simple type. 
A large iron crucible 
mounted upon a truck 
and heavily lined with 
carbon forms the body 
of the furnace. Sus- 

pended this are two graphite 
electrodes so arranged that they can be 
adjusted vertically. The charge in the 
furnace consists of powdered lime and 
coke. The arc is drawn between the 
molten mass of carbide and the two elec- 
trodes. The potential difference be- 
tween the electrodes is 175 volts. The 
current strength is 3,500 amperes. 

The chemical reaction which is 
brought about within the furnace be- 
tween the powdered lime and coke fol- 
lows: CaO C = Ca + CO, and 
Ca -F 2C = CaC,. The molten car- 
bide forms a pool at the bottom of the 
furnaces. 

A great number of these electric 
furnaces are operated at Niagara 

above 
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Falls, N. Y., which is the greatest elec- 
tric furnace center in the world. This 
is because cheap electrical energy is 
available in great, but on the other 
hand, limited quantities. 

It was in the year 1898 that Capt. 
Stassano produced the first real work- 
able electric furnace for the production 
of steel. Today, there are hundreds of 
such furnaces in operation wherever 
cheap power is available for their oper- 
ation. In fact, they have been devel- 
oped to such a point of efficiency that 
they are being operated in many lo- 
calities where power is not cheap. The 
production of steel from metallic in- 
gredients is brought about in furnaces 
which greatly resemble the open 
hearth furnace in their action. 
A number of these are used for 
the fusion of pure materials in 
he proper proportion for mak- 
ing steel. These materials are 
pure pig iron, wrought iron or 
molten steel Other furnaces are 
employed in melting together pig 
iron, steel scrap and ore. Fur- 
naces of this type are always 
nade with a basic lining to al- 
low the removal of phosphorous 
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Photo Courtesy Deerott Llectrie rumens Co. 

and sulphur from the steel by limey 
slag. 

Steel furnaces of the arc, induction 
and resistance types have been devel- 
oped. In America the Héroult furnace 
has gained considerable popularity. 
This furnace is of the series arc type. 
Two large electrodes pass through the 
roof and arcs are drawn between these 
and the metallic charge. In this way 
the current passes in the furnace 
through one electrode and out through 
the other. The Héroult furnace is en- 
cased in a steel shell lined with dol- 

omite bricks and crushed dolomite. 
The roof is made up of silica bricks. 

.The hearth of the Héroult furnace 
which is exposed to the molten charge, 
is made of burnt magnesite. To pre- 
vent excessive oxidation of the elec- 
trodes a water jacket is placed around 
them at the point where they enter the 
furnace. By the circulation of water 
through these jackets the temperature 
of the electrodes is kept fairly low. 
When the charge is ready to pour the 
furnace is tipped by mechanical means. 

The electrode regulation of the 
Héroult furnace is entirely automatic. 
If the arc becomes too long, the electrode 
is lowered, or, if the arc becomes too 
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A few years ago carbon disulphide 
was produced by passing sulphur vapor 
over red hot charcoal. Thanks to the 
ingenuity and resourcefulness of one 
R. E. Taylor this product is now being 
produced abundantly and cheaply with 
the aid of the electric furnace. It is 
one of the many products that has been 
cheapened through the medium of the 
electric furnace. 

A great quantity of ferro -alloys are 
used annually in the steel industry for 
deoxidizing steel to produce sound in- 
gots. These alloys include ferro -sil- 
icon, ferro -chrome and ferro -manga- 
nese. Such alloys are now produced in 
great quantities by means of electric 
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Photo courtesy Weettlittlhoutte Elec. Mfg. Co. 

.4bove: A Westinghouse electric furnace for the steel 
industry. Below, left: A newly developed furnace used 

in melting brass 

short, the electrode is raised. This 
happens without the attention of the 
furnace attendant. 

There are a number of different types 
of electric furnaces in America. They 
all have their advantages and disad- 
vantages like many other things. It 
would require more space than is al- 
lowable to completely describe the out- 
standing features of the various steel 
furnaces in use. They range all the 
way from one ton capacity to the great 
giants that are able to accommodate 
twenty tons as one charge. 

furnaces of the arc type. The process 
of electric production is a great im- 
provement over the older processes 
formerly used in the ferro -alloy indus- 
try. Like many other electric furnace 
productions, the ferro -alloys are pr..- 
duced in enormous quantities at Nia- 
gara Falls. 

Phosphorous is produced within the 
electric furnace by heating phosphoric 
acid with some form of carbon. The 
resulting vapor is distilled and con- 
densed outside of the furnace. Owing 
to the fact that the process of producing 
phosphorous must be carried on with- 
out 'the presence of air this operation is 
nicely adapted to the electric furnace. 

Within the last few years a furnace 
has been developed in which brass can 
be successfully melted. This has been 
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the aim of metallurgists for some time. 
Mr. H. W. Gillett of the United States 
Bureau of Mines must receive the 
credit for having designed one of the 
most successful electric furnaces for the 
melting of brass. 

A furnace used for melting brass 
must of necessity have many unique 
features owing to the peculiarity of the 
service which it is required to render. 
The speed of production depends 
largely upon the rate at which heat can 
be produced within the furnace without 
serious injury to the refractories from 
the metal under treatment. 

One of the most important items of 
cost in melting copper alloys which 
contain large percentages of zinc and 
lead is the loss of metal through vapor- 
ization and oxidation. It is quite im- 
possible to entirely eliminate this loss, 
but on the other hand, it is possible to 
reduce it to a minimum by melting the 
alloy in a tightly closed furnace cham- 
ber in the presence of a neutral or re- 
ducing atmosphere. In the ordinary 
fuel heated furnace there must be a 
constant draft. 

The rocking electric furnace for the 
melting of brass which is shown in one 
of the photographs accompanying this 
article is really one of the greatest tri- 
umphs of electro -metallurgy. The 
furnace shown consists essentially of a 
cylindrical steel shell lined with refrac- 
tory substances and mounted on rollers 
and ring gears in such a way that it is 
free to move within an arc of 200 de- 
grees. The rocking motion during 
operation is produced by a small motor 
through the proper reducing gears. The 
sourc of heat in this particular furnace 
is an electric arc drawn between two 
graphite electrodes placed axially with- 
in the furnace. These electrodes are 
regulated by wheels. The arc is pro- 
duced in the exact center of the furnace. 

When the furnace is charged the 
electrodes are withdrawn and only their 
tips are flush with the inner walls of 
the furnace. This is to prevent them 
from being broken by the heavy pieces 
of metal that are dumped into the fur- 
nace. During the first few minutes of 
operation the furnace remains still 
since rocking it at this state would 
probably break the electrodes. After 
the heat has been applied for some time 
and the metal becomes soft the rock- 
ing motion is started, first through a 
small arc and gradually increased un- 
til the metal becomes completely molten. 
During this rocking motion the molten 
metal washes the inner lining of the 
furnace to within a few inches of the 
charging door. Two complete oscilla- 
tions are made per minute. As the 
molten metal washes over the refrac- 
tory lining any excess heat which the 
lining may have is directly absorbed by 
the metal and put to a useful purpose. 

Making Copper Gauze Motor Brushes 
By J. A. Weaver 

COPPER guaze brushes are widely 
used on the smaller sizes of 
motors and dynamos, especially 

low voltage machines where the high 
resistance of a carbon brush is not suit- 
able. No doubt most experimenters 
think it is beyond their means to make 
their own brushes and it should be in- 
teresting to learn how easy it can be 
accomplished with the aid of a simple 
home-made device. 

First, it is necessary to make a die 
in which the brushes are formed. 
There are several types that can be 
employed, but, as it would require con- 
siderable trouble to make a split die 
without proper shop facilities, the 
simple one piece die illustrated in the 

method of using the same are clearly 
shown in the drawings. 

The copper gauze used, especially for 
the smaller sizes of brushes, should be 
of as fine a mesh as can be obtained 
and the experimenter should experience 
little trouble in obtaining a suitable 
grade from any hardware or supply 
house. A strip of gauze is cut with a 
width about twice as great as the length 
of the finished brush, although the 
exact width necessary to use in order to 
make a finished brush of a certain 
length depends upon the pressure ap- 
plied in forming and can only be deter- 
mined by experiment. The strip should 
be of sufficient length so that when it is 
wadded up it can be readily forced into 

Vice Jaw 

Dit Drift / 
Wad.of j Gopper Gautt--, 

Punch 

Fine Mesh 
Copper Gauze 

Die 

The copper gauze brush is better, for small machines, than carbon 
on a flat metal brush 

drawings was selected, as it can be 
easily made with the aid of a small 
lathe, and serves the purpose admir- 
ably. Cold rolled steel shafting will do 
for the material. A piece of shafting of 
suitable diameter should be cut about 
twice as long as the length of the brush 
desired, and its ends faced off square. 
Next, a hole the same size and shape 
as the cross section of the brush to be 
made is formed in the center of the 
shafting. This should extend through 
its entire length. In the case of a 
round brush, this is a simple matter. 
Then a punch or follower should be 
made with an easy sliding fit for the 
die. The length of the portion A from 
the shoulder to the end of the punch 
should equal the length of the die 
minus the length of the finished brush. 
The ends of this punch should be faced 
off square. A drift the same size as the 
punch, but a little longer than the die, 
should be provided for ejecting the fin- 
ished brush. These parts and the 

the die. After the wad is pushed in the 
die the punch should be started in be- 
hind it. Then the outfit should be 
placed between the jaws of a vise and 
pressure steadily applied until the 
shoulder of the punch rests against the 
face of the die. The wad will then be 
fully compressed. Then the punch 
should be removed and the brush eject- 
ed by means of the drift. When the 
diameter of the punch is very small and 
there is danger of it buckling under 
the pressure necessary to compress the 
gauze then it can be driven in by light 
blows from a hammer. It is well to 
keep the punch and die well lubricated. 

In compressing the copper gauze, it 
will be found that a tremendous pres- 
sure can be exerted by means of the 
vice. It must be remembered that a 
vice is really a combination of the 
screw and lever. 
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The Everyday Engineering Cup Races 
Speed Boat Contest at Central Park Causes Lively_ Competition 

ON the 21st of September, the 
EVERYDAY ENGINEERING MAGA- 
ZINE cup races were run off at 

Central Park. A large, enthusiastic 
crowd of spectators were present and 
everyone thoroughly enjoyed the event 
which was not without its exciting, as 
well as amusing, moments. 

Mr. Raymond Francis Yates, Editor 
of EVERYDAY ENGINEERING, framed 
the racing rules to which the model boat 
owners adhered to closely. The rules 
were as simple as possible. The boats 
a ere raced separately around a circular 
course 300 feet in circumference. Farb 
boat had to make three laps. The own- 

Part of the crowd. From 
left to right seated: Mr. 
J. Berg, Commodore C. 
P. M. Y. C.; H. Griffiths, 
Secretary; R. F. Yates 

and M. B. Sleeper 

ers were each given a 
half an hour to make 
their boats cover the re- 
quired distance. The 
boat that made the 
three laps with the low- 
est total of seconds was 
the winner. Thus, a 
boat making three laps 
with 15 seconds for the 
first, 12 seconds for the 
second and 11 seconds 
for the third, which 
would produce a total 
of 38 seconds, would 
win over a boat that 
made the three laps at 
15 seconds a lap, giv- 
ing a total 'of 45 sec- 
onds. 

), 

I 
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of the boats that entered the race ran 
for three continuous laps without an 
interval of time in between. 

Mr. J. Fawcett Rapp's speed hydro- 
plane "Elmara V" won the race. Her 

-._ 
- - 

1 

i 

and the time by no means represents 
the best she can do. It seems that just 
at the time the owners of the model 
power boats want them to perform their 
very best, they slack off and make a 
very poor showing. 

Mr. Harry Johnson's boat "Ex Cali - 
bur" came very near winning the cup. 
She had covered two continuous laps 
at a speed of 15 seconds per lap, and 
at the beginning of the third lap she 
burst into a marvelous speed. Mr. 
Yates, who was the official timekeeper, 
had timed her for six seconds for three- 
quarters of the third lap. At the very 
moment when it looked as if the third i 
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3r 
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Some of the boats and running equipment. The center oval shows an exciting 
moment during the races. Mr. Rapp's boat stalled on the third lap with 24 

seconds to finish 

The rules stated that it was not 
necessary to make three continuous 
laps. Time could elapse between the 
laps, providing they were all run off 
within the half hour allowed. None 

time was 15 seconds, 17 seconds and 
24 seconds, for the first, second and 
third laps, respectively. This gave 
"Elmara V" a total of 56 seconds. The 
boat was not making her usual speed 

Some of the entries. Mr. 
Fischer, who is in the cen- 
ter, under a sudden im- 
pulse of enthusiasm and 
excitement, jumped into 
the water without wait- 
ing to put on his waders 

lap was to be made in 
record time, a small 
piece of wood fouled 
her propeller and stall- 
ed the engine. Further 
efforts were made to 
coax "Ex Calibur" into 
making the third lap, 
but she suffered suci 
severe strain owing to 
her accident, that this 
could not be done with- 
in the time allowed. 

"Whiz Bang," a boat 
owned by Mr. Clarence 
Johnson, refused to 
function properly after 
many attempts to make 
her do so. "Bo -Bo," a 
neat little craft owned 

and operated by Matthew Bolles, had 
a cranky power plant and although her 
owner made a desperate effort to put her 
into running order, she only made one 
lap successfully. (Contd. to Pare 1321 
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Adjusting and Flying Model Airplanes 
By H. C. Ellis 

A great deal of success in flying 
models depends, as in full-sized ma- 
chines, in thoroughly understanding the 
principles under which they operate. It 
takes practice to acquire the feel and 
balance of the machines; so is the case 
in flying model aeroplanes; their prin- 
ciples of operation should be well un- 
derstood to secure good results. It is 
practice that helps in everything; build- 
ing and flying model airplanes is no 
exception to the rule. Once you under- 
stand the principles of model flying you 
will never lose interest, it is so fasci- 
nating and its possibilities so varied 
and interesting. Almost every time you 
fly a model you learn something new, 
and every success or failure teaches its 
lesson to the observant experimenter. 

Take care to see that everything is 
constructed exactly as indicated, if 
building from plans. See that all planes 
are true and parallel to one another, 
all rudders and stabilizing surfaces 
straight. Holding the model balanced 
in the right hand throw it steadily hori- 
zontally against the wind. Adjust as 
explained below until it will glide on a 
level keel to the ground. 

To test the model, first wind its motor 
up about half the number of revolu- 
tions ordinarily used and then launch 
from the hand against the wind, being 
careful to observe its action, so as to 
adjust it accordingly. 

If, after leaving the hand, the model 
exhibits a tendency to dive; it shows 

The manufacture of scale 

models f o r instruction 
purposes is an industry 
of some importance. Be- 
low, workmen are shown 
putting finishing touches 

on miniature D. H. 4 

and Nieuport airplanes 
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that it is head heavy; that is to say, 
there is not enough lift in front. This 
is easily corrected by sliding the main 
plane forward to increase the lift in 
front. 

If, on the other hand, the model 
climbs too much, it shows that it is 
tail heavy, in which case just the re- 
verse procedure is used-i. e., shifting 
the main plane back to increase the lift 
in the back. Putting a small weight 
either in the front or back, as the case 
requires, will help, but is not advisable 
if shifting the plane will give the re- 
quired balance. 

If the model tips over sideways, 
either to the right or left, it is probably 
due to the torque or twisting tendency 
of the propeller or faulty alignment of 
the main planes, tailplane or rudder, or, 
in the case of a double propeller ma- 
chine, one propeller being wound up 
more than the other. This last cannot 
be the fault if a double winder is used, 
as both propellers are turned the same 
number of revolutions. 

To correct this tipping and swerving 
sideways it is only necessary to increase 
the angle of the main plane on the side 
that the model tips over or swerves. 
This is done by bending the rear corner 
of the low wing down and bending the 
rear corner of the opposite wing upward 
a bit. This corresponds to warping the 
planes in a large machine. Adjust 
rudder to turn machine to the other side. 
If these few simple rules and instruc- 

tions are studied and followed out you 
will soon grasp the principles of model 
flight and there should be no limit but 
the reader's mechanical skill to the 
varied and interesting models one can 
construct and fly with perfect success. 

TWENTY -FOUR -CYLINDER LIB- 
ERTY ENGINE 

S a result of experimental work at 
McCook field, a 24 -cylinder en- 
gine, built largely of Liberty 12 

engine parts, has been successfully 
completed. But few changes were nec- 
essary, these being in the crank case 
and connecting rod construction. The 
figures given were furnished by the 
Army Air Service: 

Horse Power (Normal) 
Liberty 24... 673 Liberty 12... 400 

Pounds Per H. P. (Dry) 
Liberty 24...1.97 Liberty 12...2.11 
Gas Consumption (Pounds) Per H. P. 

an Hour 
Liberty 24...0.55 Liberty 12...0.51 

An engine of this power, if run at 
the normal speed, would permit the use 
of a comparatively large slow -speed 
propeller without gear reduction, thus 
increasing propeller efficiency. 

The first air delivery of late mail 
for outgoing ocean liners was ingeni- 
ously accomplished recently when the 
pilot of a flying boat dropped a pouch 
on the White Star liner Adriatic. The 
feat was successful despite adverse 
weather conditions and a heavy sea 
and the ship was reached an hour and 
a half after it had left port. 
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Practically all leading air- 
planes have been repro- 
duced in model form. In 
the group at the left, 
there is an early Wright, 
a Handley -Page, Sopwith 
triplane, D. H. 4., Nieu- 
port biplane and others 
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THE experienced motorist will 
always seek the cause for any 
strange noise in the car motor. 

A most common noise is "knocking," 
a sharp metallic clank easily noticed 
by even the untrained ear. The causes 
are: Running with spark lever too far 
advanced with engine at full load, too 
rich mixture, carbon deposits, loose 
valve tappets or loose bearings at crank- 
shaft, either at the main bearings 
where the shaft revolves in the crank- 
case or at the connecting rod journals. 
Sometimes loose wrist -pin bearings 
cause noise. If a motor has a tendency 
to heat up abnormally and knocks only 
after it has been run a while, this is 
usually caused by excessive deposits 
of carbon. Loose valve operating me- 
chanism causes a clicking noise and is 
not so sharp as the knocking caused 
by loose bearings. 

A loose connecting rod bearing makes 
a clattering noise that increases with 
the speed and is especially noticeable 
if the cylinders are short circuited in 
turn. The knock occurs twice each 
revolution of the crank shaft. With 
the bottom of the crank case removed 
as shown at Fig. 1, it is very easy to 
determine which bearings are loose. 

There is nothing so important as the 
proper taking up of motor bearings 
when necessary. It has been noted that 
many automobile motors have been 
seriously damaged through carelessness 
of operators in doing this work. Bear- 
ings should not be allowed to run loose 
for any length of time. When the 
pounding is first noticed time should be 
taken to properly take up the bearing. 
If the bearing is allowed to pound it 
will not only flatten the crank pin (un- 
der which condition it is impossible 
to fit a new bearing to operate satis- 
factorily without Cueing the shaft), 
but it is destructive to the entire en- 
gine. 

Connecting Rod Big Ends 
Fitting and adjusting rod bearings, 

especially those at the crank pin end, 
is one of the operations that must be 
performed several times a year if a 
car is used to any extent. The com- 
mon form of connecting rods in gen- 
eral use is known as the marine type 

of Crankcote 

and is clearly shown at Fig. 2. In this 
one or two bolts are employed at each 
side and the cap must be removed en- 
tirely before the bearing can be taken 
off of the crank pin. The tightness of 
the brasses around the crank pin can 
never be determined solely by the ad- 
justment of the bolts, as while it is im- 
portant that these should be drawn up 
as tightly as possible the bearing should 
fit the shaft without undue binding, 
even if the brasses must be scraped to 
insure a proper fit. The marine form 
of connecting rod usually has a num- 
ber of liners or shims interposed be - 

CONNECTING 

ROD 
BEARINGS 

necting rod arrangement are shown at 
Fig. 2. In the example at the top of 
the illustration, one connecting rod has 
a forked end which encircles the main 
crank pin bushing. These ends are of 
the usual marine type, straddling the 
big end of the other rod which is free 
to oscillate on the crank pin bushing. 
Care must be taken to fit rod A in such 
a manner that it will be damped tight- 
ly around the end of the main crank 
pin bushing so that member will move 
in unison with rod A. The method 
outlined in the other view uses a master 
or main rod of the conventional pat - 
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Fig. 1. Bottom half removed from four -cylinder automobile 
co,mecting rods 

tween the top and lower portions of 
the rod end and these may be reduced 
in number when necessary to bring the 
brasses closer together. 

On the new eight and twelve cylinder 
V type engines which are fitted on sev- 
eral models of modern cars, the con- 
necting rod design is different from 
that ordinarily used, as it is always 
necessary to have two rods working 
from the same crank pin. The con- 
struction follows very closely that used 
in motorcycle engines of the two - 
cylinder V form. Two methods of con - 

engine to espose 

tern, excepting that a slotted boss is 
forged on one side of the connecting 
rod to take the lower end of the short 
rod which hinges on a suitable bearing 
pin. The crank pin bearing works in 
connection with main rod just as in a 
four -cylinder engine, and the point to 
be watched for wear is at the hinge 
where the short rod fastens to the main 
member. The same method of fitting 
brasses to be described in connection 
with the conventional forms of bear- 
ings apply just as well to the special 
type, though somewhat -greater care will 
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be necessary in fitting the yoke or 
forked end rod construction than is re- 
quired with the simpler bearing sub- 
ject to wear only at its inner periphery. 
If the depreciation is at all pronounced, 
bearings in rods of the "scissors" or 
forked type should be replaced with 
new ones. 

To Tighten Big End Bearings 
When the bearings have become loose 

from wear but are not damaged from 
lack of oil or from actual cutting and 
the bearing surface is smooth it is only 
necessary to tighten it. After removing 
the nuts (a special socket wrench may 
be obtained to fit these nuts) and tak- 
ing the bearing cap off, the condition 
of the bearing may be determined. If 

against the metal. This will have a 
tendency to press out slight inequalities 
and will loosen the bearing slightly. 
The motor should then be turned over 
by the crank or fly wheel if that mem- 
ber is exposed. By rocking it back 
and forth over center you can determine 
if bearing is too tight by the resistance 
it offers, or if too loose it can be de- 
tected by working the connecting rod 
back and forth. When trying a bear- 
ing the bolts should always be drawn 
up tightly. If bearing is found too 
tight replace enough shims to make it 
right. 

Never loosen up a bearing by loosen- 
ing the nuts-if bearing is too tight in- 
sert another layer of shims until the 
proper fit is obtained. When the proper 

bushing at the upper end in some types. 
In others, the wrist pin is clamped to 
the rod. The bushings are usually of 
the solid form and no compensation is 
possible for depreciation except re- 
newal. A few engines have a split 
bushing that can be clamped around 
the wrist pin by a suitable bolt in the 
upper rod end. Even though the bear- 
ing is much less in area than at the 
big end, it has a rocking or oscillating 
motion and does not wear out as soon 
as the lower ones. While wrist bins 
are usually made of very tough steel, 
case-hardened with the object of wear- 
ing out an easily renewable bronze 
bushing in the upper end of the con- 
necting rod rather than the wrist pin, it 
sometimes happens that these members 
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Fig. 2. Connecting rods for the usual type of engine shown at left and for V 

smooth, it may be placed back again 
after removing some of the metal shims 
from each side. These shims consist of 
a number of thin pieces of metal which 
may be separated until the desired 
thickness is secured. Good judgment 
should be used as to the thickness taken 
off and also that the same amount is 
removed from each side. Be sure to 
place the caps back the same way they 
came off. Serious consequences might 
result if bearing caps were changed or 
turned around. 

After bearing has been set up and 
nuts drawn up tight, take a hammer 
and a block of wood and pound the 
lower part against the shaft. Be care- 
ful not to hammer directly against any 
of the parts or bolts, or injure the small 
pipe in lower cap, but use the wood 

fit is secured the bearing should not 
bind, but it should offer some resistance 
when the crank shaft is turned. When 
the bearing is properly fitted put in new 
cotter pins that fit the holes snugly. 
Do not back up the .nut to line up the 
cotter pin hole. If it is not in line 
when nut has been tightened securely 
remove the nut and file the face slight- 
ly. Before engine is run, thoroughly 
oil all bearings. Put a fresh supply 
of oil in the crank case and run motor 
slowly and watch it carefully for a few 
hours, or until satisfied that the bear- 
ings have been properly fitted and do 
not overheat. 

Wrist Pin End of Rod 
A connecting rod is a double end 

proposition as there is a small bearing 

type outlined at right 

will be worn so that even the replace- 
ment of a new bushing in the connect- 
ing rod will not reduce the lost motion 
and attendant noise due to a loose 
wrist pin. The only remedy is to fit 
new wrist pins to the piston. Where 
the connecting rod is clamped to the 
wrist pin and that member oscillates 
in the piston bosses the wear will 
usually be on bronze bushings which 
are pressed into the piston bosses. 
These are easily renewed and after run- 
ning a reamer through them of the 
proper size no difficulty should be ex- 
perienced in replacing either the old 
or a new wrist pin depending upon the 
condition of that member. Where the 
wrist pin oscillates directly in the 
bosses of an iron or aluminum piston 
and these wear, the only remedy is 
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reaming out the worn bosses and fitting 
over -size wrist pins. 

Fitting New Brasses 

In fitting new brasses there are two 
conditions to be avoided, these being 
outlined at Fig. 2, C and D. In the 
case shown at C the light edges of the 
bushings are in contact, but the con- 
necting rod and its cap do not meet. 
When the retaining nuts are tightened 
the entire strain is taken on the com- 
paratively small area of the edges of 
the bushings which are not strong 
enough to withstand the strains exist- 
ing and which flatten out quickly, per- 
mitting the bearing to run loose. In 
the example outlined at D the edges of 

solidly in their proper position and that 
they are not raised by any burrs or 
particles of dirt under the head which 
will flatten out after the engine has 
been run for a time and allow the bolts 
to slack off. Similarly, care should 
be taken that there is no foreign matter 
under the brasses and the box in which 
they seat or that no burrs exist on the 
edges. To guard against this the bolts 
should be struck with a hammer several 
times after they are tightened up, and 
the connecting rod can be hit sharply 
several times under the cap with a 
wooden mallet or lead hammer. It is 
important to rivet the brasses in place 
to prevent movement as lubrication may 
be interfered with if the bushing turns 

BELT GLUE 

AGLUE for belts can be prepared as 
follows: Soak 50 parts by weight 

of gelatine in water, pour off the excess 
of water and heat on the water bath. 
With good stirring, add, first, 5 parts 
by weight of glycerine, then 10 parts by 
weight of turpentine and 5 parts by 
weight of linseed oil varnish and thin 
with water as required. The ends of the 
belts to be glued are cut off obliquely 
and warmed; then the hot glue ' is 
applied, and the united parts are sub- 
jected to strong pressure, allowing them 
to dry thus for twenty-four hours before 
the belts are used. 
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Fig. 3. Diagrams outlining precautions to be taken in fitting brasses to connecting rod big ends 

the brasses do not touch when the con- 
necting rod cap is drawn in place. 
This is not good practice, because the 
brasses soon become loose in their re- 
taining member. In the case outlined 
it is necessary to file off the faces of 
the rod and cap until these meet, and 
to insure contact of the edges of the 
brasses as well. In event of the brasses 
coming together before the cap and rod 
make contact, as shown at C, the bear- 
ing halves should be reduced at the 
edges until both the caps and brasses 
meet against the surfaces of the liners 
as shown at A, Fig. 3. 

Before assembling on the shaft it is 
sometimes necessary to fit the bearings 
by scraping. It is apparent that if the 
crank pins are not round no amount 
of scraping will insure a true bearing. 
A point to observe is to make sure that 
the heads of the bolts are imbedded 

round and breaks the correct register 
between the oil hole in the cap and 
brasses. 

Care should be taken in screwing on 
the retaining nuts to insure that they 
will remain in place and not slack off. 
Spring washers should not be used on 
either connecting rod ends or main 
bearing bolts, because these sometimes 
snap in two pieces and leave the nut 
slack. The best method of locking is 
to use well -fitting split pins and cas- 
tellated nuts. 

(To be continued) 

AMONG THE ALLOYS for bearings is 
the following:-Cadmium, 45 per 
cent.; zinc, 45 per cent.; antimony, 10 
per cent. This has a very low coeffi- 
cient of friction and casts well. 

An easy test for carburetor adjust- 
ment may be made by pressing down 
on the air valve while the engine is run- 
ning throttled down. A slight pressure 
should not change the engine speed, but 
a greater pressure will stall it if the 
mixture is correct. If the engine stalls 
with a slight pressure, the mixture is too 
lean. 

In the absence of any reliable horse- 
power rating for motorcycle engines, 
and having instanced the unsuitability 
of existing formulas in determining the 
horsepower of such high-speed engines, 
the Motorcycle (English) recommends 
that 100 cubic centimeters be regarded 
as one horsepower. Thus the popular 
350 cubic centimeter and 500 cubic 
centimeter cycle power plants would be 
rated at 31/2 and 5 horsepower respec- 
tively. This simple rating can also be 
successfully applied to small cars. 
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Construction of a Mechanical Vacuum Cleaner 
By E. H. Williamson, Jr. 

PART I. 

THE vacuum cleaner has become 
a household necessity in the com- 
paratively few years which have 

elapsed since it was first introduced. 
Starting with the type which consisted 
of a heavy vertical case containing one 
or more suction pumps, operated by an 
electric motor, where the cleaning was 
done by attaching lengths of air hose 
to the stationary pump, there has been 
a constant improvement in the way 
of increased portability and reduced 
weight, and the present style of domes- 
tic cleaner leaves little to be desired. 
The modern cleaner consists of a small 
exhaust fan connected directly on the 
shaft of an electric motor. This is en- 
closed in an aluminum case provided 
with a broad nozzle, in which is a re- 
volving bristle brush, and a slot of nar- 
row width, which travels close to the 
carpet or other surface to be cleaned. 
The dust, etc., is stirred up by the 
brush, and sucked into the slot, and so 
through the fan into a long bag of silk 
or other close woven fabric. For those 
whose residences are provided with 
electric current, a cleaner of this sort 
leaves little to be desired, but some still 
lack this convenience, and it is for their 
benefit that the following description 
of a mechanically operated cleaner is 
given. To bring the construction of the 
machine within the scope of the average 
home workshop or den, the machine is 
built largely of white pine which is 
light, and easily worked, and can be 
obtained from the scrap heap of any 
pattern shop. The majority of the 
metal work can be done with an ordi- 
nary bench vise and bench drill or even 
a breast drill, while if the reader pos- 
sesses a wood lathe or engine lathe, 
the whole machine can be easily con- 
structed at home. 

The photographs shown are pictures 
of the cleaner made by the writer, and 
are used as illustrations for construc- 
tion in preference to line drawings ex- 
cept in four or five cases. As the fan, 
which by its rotation produces the 
vacuum, is the most important part of 
the machine, and probably the most 
difficult part to construct, we will con- 
sider it first. Figure No. 1 shows the 
fan (A) removed from the case together 
with. one side of the fan box. It con- 
sists of a round disc of 1/32 -in. sheet 
brass, 5 inches in diameter. This is 
cut from stock, either on a metal work- 
ing lathe, or by marking a centre and 
scribing a circle of the required size. 
The disc is then cut out along the line 
with heavy tinners' shears, the rough 
edges being smoothed off with a file so 

that a true circle is formed. The disc 
must be perfectly flat, and if bent in 
cutting, must be hammered out level. 
A 1 -in. hole is now drilled in the ex- 
act centre of the disc, a smaller hole, 

The finished vacuum cleaner in use 

say -in., being drilled first as a guide. 
The hub on which the disc revolves 

is sho'*n in Fig. 2, and is 1 in. long 
and % in. outside diameter with an 
1% -in. flange at one end. The writer 
was fortunate enough to find a portion 
of an old "floor push," such as is used 

C 

o, 

A - 

Fig. 1. 

to operate an electric bell or buzzer 
from the dining room to the kitchen, 
which was just the right size for this, 
when the hole through the centre was 
bored out to 1,á of an inch. To assem- 

ble, a piece of round iron rod, a trifle 
less than lí in., was set vertically in 
a vise and the disc set upon it, together 
with the hub so that the flange of the 
latter rested on the disc. The hub and 
disc were sweated together with solder 
to anchor them, and then removed from 
the bar and permanently connected with 
three 8-32 round head iron machine 
screws driven through flange and disc, 
the screw heads being on the flange 
side. An 8-32 brass nut is then run 
on each of the protruding ends of the 
screws and screwed up tight, and then 
sweated with solder. The balance of 
the screw is cut off flush with the nut. 
The fan has twelve vanes or blades, 
which are cut from a sheet of No. 22 
brass, 1 in. wide. 

Each blade is 2% in. long and is 
shaped as shown in Fig. 3. Having 
cut the twelve pieces, they are stacked 
up with the edges even and clamped 
together in a vise. All the edges are 
now trued up with a file and the round- 
ed corner filed to shape. The pack is 
now reversed in the vise, and the two 
lugs are formed by making cross cuts 
with a hack saw to the required depth, 
and cutting away the surplus metal 
either by chipping with a sharp cold 
chisel and filing, or by filing alone. 

The stack is now removed from the 
vise,separated and each blade is then 
clamped and the lugs bent over at right 
angles, even with the bottom of the 
blade. Care should be taken, however, 
not to bend them so sharply as to crack 
the brass: A circle 4 in. diameter is 
now marked on paper for a pattern, and 
each blade is bent in a curve, corre- 
sponding to an arc of the circle, the 
lugs being on the inside of the curve. 
The iron bar is again set upright in 
the vise, and after the circumference of 
the disc has been spaced off into twelve 
equal parts with a pair of dividers, and 
radial lines drawn from each point to 
the centre, the disc with its hub is set 
on the bar, and the blades set in place, 
one by one, using the lines as guides 
and taking care to have all blades 
equally distant from the centre. The 
ea§iest method is to first solder each 
blade in place, holding it with pliers, 
and then fasten it permanently with a 
4-36 machine screw through each lug 
and the disc. 

It is very important that the fan 
should be equally balanced on its cen- 
tre, as under the high speed of rotation, 
any eccentricity would soon cause it to 
shake itself to pieces. Slight inequal- 
ities in weight may be compensated for 
by a drop or two of solder on the light 
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side of the fan. The spindle of the fan 
is a piece of round steel rod 44 in. 
long, and in order to reduce friction, 
each end of the shaft is cut down to 
5/32 in. for a space of / in., the 
diameter of the part between being 
11/32 in. It is best to have the spindle 
made up at a machine shop, unless one 
is an expert with a machine lathe. 

The fan is now set on the spindle so 
that the end of the hub is % in. from 
one end of the shaft proper, and is se- 
cured in place with an 8-32 iron ma- 
chine screw, driven through both hub 
and shaft, and locked with a nut on the 
farther side. Fig. 4 shows the construc- 
tion of the fan box from which the fan 
has been removed: The circular shell 
(D) is made from a block of pine, 2 in. 
thick and 12 in. square, both sides of 
which have been planed. An 8 -in. 
circle is marked on one side and a cir- 
cular block of that size is cut out with 
a band saw. The block is then screwed 
to the face plate of a wood lathe, and 
the outer circumference turned down to 
7/ in., while the centre of the block 
is cut out to 6 in. inside diameter, mak- 
ing the sides of the shell 34 in. thick 
by 2 in. deep. 

The circular cover (C) shown in 
Fig. 1 should alsc be turned, from 
in. stuff, the diameter being 7/ in. 
with a 7/16 in. hole in the centre for 
the fan shaft. The cover for the other 
side of the box is not circular but comes 
to a square 
edge on one 
side, tapering 
from the full 
diameter of 
7% in. to a 
width of 5 in. 
on the square 
portion. 

This cover 
must be cen- 
tered on the 
lathe, however, 
and a 3/ in. 
hole turned 
out, to give ac- 
cess to the air 
duct which is 
attached to 
this side. The 
cross bar which supports the inside fan 
bearing may be seen crossing this hole, 
and consists of a piece of A -in. strap 
iron, / in. wide and 7/ in. long, 
which is screwed to the edges of the 
shell being set in shallow notches to 
allow the cover to be screwed flat on 
the edge of the shelL The bearing 
proper (E) is a piece of brass % in. 
thick, / in. wide and 1 in. long, which 
is bored to receive the gudgeon of the 
spindle, and screwed to the cross bar, 
which is correspondingly bored. The 
block (F), which forms the outlet from 
the fan box, is part of the piece left 
over when the 8 -in. block was sawed 
out, and is used because the curve cor- 

responds doeely to that of the shell. 
It is 4 in. long by 3 in. deep and 2 

in. thick and is both nailed and glued 
to the side of the shell, in the position 
shown. When in place a 1% in. cir- 
cular opening is driven through both 

Hub of Fan 
162 

block and shell, and to avoid splitting 
either it is best to drill a smaller hole 
first and then enlarge it to the required 
size with a sharp gouge. 

The hole should be a true circle for 
at least one inch ín depth, so as to make 

V> 

-E 

- 

Fig. 

wy ° 

5 

Fig. 4 

an air -tight fit with the metal neck of 
the dust bag. 

The photograph, Fig. 5, shows the 
arrangement of gears by which the fan 
is driven. A cast-iron pinion (7A in. 
diameter, 3í in. face, 20 pitch, bore 

34 in.) is reamed out a trifle and driven 
on the end of the fan spindle to a point 

in. from the end. It should fit 
tightly on the spindle. The gear (G) 
which drives this pinion is 3/ in. 
diameter and the same face and pitch' 
as the latter. It revolves on a spindle 
1/ in. long with a A -in. gudgeon 
at each end, lí in. long. The diameter 
of the spindle will be / in., as stock 
gears of this size are usually so bored, 

and the gear will have a /-in. hub on 
one side, making the bore in. 
through. 

The gear (G) is driven on the spin- 
dle to a point / in. below the end and 
a tin. pinion of the same face and pitch 
as the others is set on this projecting 
end, against the side of the gear (G), 
to which it is fastened with a couple of 
8-32 round head machine screws. The 
bearings for the gears are made as fol- 
lows: Two pieces of 3-in.pine (GG) 
are gotten out, 3/ in. long and 2/ in. 
high. These are screwed to the wooden 
cover (C) in an upright position, par- 
allel with each other, the inner sides 
being 4/ in. apart. Two 6 -in. lengths 
of / in. by A in. strap iron are now 
prepared and drilled for No. 8 wood 
screws at points 34 in. from each end. 
Two pieces of 3/16 -in. brass, 1% in. 
long by / in. wide, are prepared and 
drilled /4 in. from each end, to allow 

a 4-36 ma- 
chine screw to - 
pass through. 
One of these 

/H pieces is now 
screwed at the 
centre of each 
6 -in. strap. 
One has a 
5/32 -in. hole 
bored in the 
center of the 
brass and 
through the 
iron. This is 
the bearing for 
the fan spindle 
and is set in 

place on the two blocks, in notches cut 
in the wood so that the iron is flush 
with the top, and screwed firmly in 
place with 1 -in. No. 8 wood screws. 
The bearing must be adjusted in posi- 
tion so that the fan revolves freely, the 
shaft being ín the ce itre of the hole in 
the wooden cover, and the hole in the 
bearing being reamed out a little if 
necessary, so the gudgeon does not bind. 
The bearing for the gear (G) is pre- 
pared the same way as the other, except 
that the hole in the brass is for a /-in. 
gudgeon. 

The bearing for the bottom end of 
the spindle of (G) is a brass plate, 
A in. thick and 2 ins. long by 1 in. 
wide, which is screwed to the face of the 
wooden cover, the wood being bored out 
to accommodate the end of the lower 
gudgeon. 

To avoid the expense of unnecessary 
machine work, the spindle of the gear 
(G) may be made as follows: A piece 
of / in. round iron rod, 1% ins. long, 
with a smooth surface is prepared and 
the ends filed square. Take a center 
punch and make a dent in the exact 
center of each end, and start the hole 
with a No. 40 drill. Next take a % in. 
drill and bore a hole to a depth of 34 
in., keeping the drill square with end. 
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Building A Two -Passenger Seaplane 
By Charles E. Muller 

PART 4-METAL FITTING DE- 
TAILS AND DEVELOPMENT 

THE essential considerations on 
the designing or in the adoption 
of interplane, .landing gear or 

fuselage fittings, are efficiency, facili- 
ties of manufacturing and the attach- 
ment to vital components without weak- 
ening those members. Figs. 1, 2, 3, 6 

and 7 graphically depict the evolution 
of strut fittings from the crude alu- 
minum alloy (Fig. 3) castings to the 
present day tendency of one piece die 
stamping, similar to Fig. 7. This lat- 
ter method will ultimately become the 
standard practice. Considering the 
engineering value in design that may 
be suggested by the history of the va- 
rious methods of fitting construction, 
it is considered pertinent to describe 
the origin and special considerations 
attached to their use. 

Early Wright Fitting Simple. 

Fig. 1 is undoubtedly the first prac- 
tical strut fitting. They were used on 
the early Wright machines due to the 
necessity of a flexible attachment to 
permit the warping of the wings for 
lateral stability of the Wright machine 
up to 1912. These fittings were crude 
possibly, but very serviceable. They not 
only permitted a ball and socket strut 
movement but were also used as flying, 
landing and drift wire anchorages. 
These will be described more fully in 
proper sequence. Fig. 2 represents the 
Curtiss early type and a natural intro- 
duction by a bicycle and motor cycle 
expert. The cast aluminum alloy fitting 
was employed by many amateurs and 
some factories during 1911. Strap steel 
fittings, such as shown at Fig. 5, were 
much in evidence at Nassau Boulevard 
and at Mineola, L. I., up to 1912. 

The 14 cylinder Gnome Tractor bi- 
plane designed and built by the author 
in 1911 in New York City was, it is be- 
lieved, the first machine to use all steel 
fittings. These were made of mild 
sheet steel plates with "Shelby Steel 
Tubing" brazed to the plates, the braz- 
ing material forming a fillet inside and 
outside of the joint. The fuselage fit- 
ting, Fig. 15, was given a severe try 
out on this machine, proving very sat- 
isfactory. The notching of the longe- 
rons to prevent the fitting from sliding 
originated with this design and has 
proven entirely practical. Owing to a 
bad landing in a side wind the landing 
gear was badly damaged but not one 
of the fittings failed. Although some 
of the landing gear strut sockets were 
damaged they were straightened out 
and used again. 

Consulting Aeronautical Engineer 

Pierced Spars Not Desirable. 

Fig. 8 shows a one-piece sheet steel 
fitting riveted parallel to the longeron 
between the horizontal and the vertical 
fuselage struts. Fig. 10 is a bent steel 
plate with rectangular tubing welded 
on for sockets and held in position by 
an eye bolt which surely disqualifies 
it. Any fitting that pierces the wing 
beams or longerons, thus impairing the 
strength, should be eliminated if pos- 
sible. Hard wood blocks glued on 
these components and wrapped tightly 
with linen tape, cemented with thick 
orange shellac or hot glue has never 
failed to strengthen a pierced member 
when this construction was unavoid- 
able within the knowledge of the 
writer. 

A method extensively employed is 
to imbed the fitting bolts half their di- 
ameter into the spars. Extra thick- 
ness is given the spar at the weakened 
point or hard wood blocks are attached 
by marine glue, brads and doped 
linen, compensating for material dis- 
placed. The Curtiss method at the 
present time is to use a die stamped 
one piece plate fitting with integral lugs 
for truss wires and to hold the inter - 
plane strut end fitting that has an eye 
shank welded to a stamped socket. This 
plate is bolted on the wing spars with 
four bolts imbedded as described above. 

The illustration at Fig. 11 is that 
of a very simple one piece stamping 
with a 90° knee bolt (3/16 in. drill 
rod) that holds the vertical and hori- 
zontal longeron struts in place, and 
also may be used to tighten the cross 
sectional wires. The fore and aft diag- 
onal wires are also anchored on this 
knee bolt but require turnbuckles. The 
objections to this method are that in a 
short time the .wires stretch, some more 
than others, also that it is necessary 
to pierce the longerons with wood 
screws or bolts to hold this style fitting 
from slipping. In the event of a bad 
landing it is almost impossible to true 
up the fuselage without replacing the 
wires. For this reason it is inadvisa- 
ble to adopt this method for commer- 
cial machines. It was used on the 
Hanriot monoplane and also on some 
of the war machines. Its advantages 
are rapid production, quick repairs 
and economy, and as the life of an air- 
plane at the front was variously esti- 
mated at from 6 to 40 hours, a' little 
distortion of the body was compen- 
sated for by the controls when possible 
rather than rebuilding the entire ma- 
chine. 

The diagram at Fig. 12 appears to 
be an excellent fuselage fitting meeting 

the general demands consistently. The 
horizontal strut is held by a socket 
formed by punching and turning the 
tabs outward, the vertical strut is held 
in position by the bolts that hold the 
wire clips for the wire anchorages. 
These bolts also serve to clamp the fit- 
ting to the longeron preventing slip- 
page and are obviously adjustable. 

Best for Amateur Production. 

The fitting at Fig. 15 is undoubt- 
edly the most suitable for the amateur 
with limited facilities, as the plates 
can be roughly shaped by a cold chisel 
and finished off with a file. By drill- 
ing a number clamped together or 
punching them through the holes in one 
that serves as a template the work will 
not only be expedited but be of a more 
uniform character. Satisfactory eye 
bolts may be purchased or high grade 
steel bolts with an anchor plate as 
shown iii Fig. 15-A for the brace wires 
or the inside plate of this fitting may 
be extended as shown by dotted lines 
for this purpose. 

That at Fig. 14 is a combination of 
Fig. 15 with a piece of Shelby seam- 
less steel tubing formed over a hard 
wood block to dimension taken from 
Plate Two, landing gear strut end sec- 
tion, Fig. Y-2. This tubing may be 
purchased through any dealer of auto- 
mobile or bicycle tubing. These bolts 
also serve the purpose of securing the 
fuselage struts in position. 

Control Hinges Simple. 

Figs. 5 and 6 are representative of 
the control hinges and . are so simple 
that they require no further explana- 
tion. A very simple hinge may be 
made by using a 20 gauge plate fash- 
ioned like a strap hinge (Fig. 25), but 
instead of doubling the ends carry one 
thickness above and one below the at- 
tachment using 2á inch bolts for 
clamping. These simple control hinge 
fittings were used very extensively and 
satisfactorily in the early days, even 
on the large Farman machines. 

The fittings at Figs. 13 and 16 are 
simply anchor plates for the brace 
wires for staying the wing panels, 
which are technically called internal 
drift wires. Fig. 17 represents the 
simplest form of wing spar coupling 
in which 20 gauge steel ferrules are 
formed and butt joint welded, lightened 
as much as possible by drilling or 
punching and driven on the inside ends 
of the wing spars. Fish plates are 
made and bolted through the wing 
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spars. By offsetting one plate on each 
spar they will assemble easier. These 
fish plates are best placed above and 
below the spar, permitting an eye bolt 
to answer for locking this joint and 
also serving the additional purpose of 
handling the airplane or seaplane by 
a hoisting cable suspended at the cen- 
ter of gravity. Fig. 18 represents a 
practical coupling made of an eye plate 
extending on both vertical sides of the 
wing spar with a lug plate brazed to 
the eye plates. They not only space 
these plates but also give additional 
strength. 

A in. pin, Fig. 20, is usually 
secured by a No. 10 wire or cotton pin. 

of stress applied, the problem is easily 
solved by good common sense. On a 
machine of this type it is well to carry 
the safety factor high, at least 12, and 
safer to err on a little over weight. 
Even steel has its cross grain and de- 
fects, also it is affected by temperature 
and by the strain produced by bending 
and other operations. In very high 
grade steel these internal strains are 
neutralized by a heat treatment. Avoid 
very sharp bends, scratches or cuts. 
Sheet steel should never be bent over a 
sharp corner. A radius equal to at 
least twice the thickness of the material 
should be used at all bends. Heating 
to a cherry red with a blow torch will 

may be butt welded by the oxyacety- 
lene process. Fig. 24 depicts the flex- 
ible pulley necessary for the aileron 
control wires which will be explained 
in another instalment. If a paper pat- 
tern be cut out to full size of the devel- 
opment then bent as shown, it will in- 
struct more graphically than a thou- 
sand words. This method will also 
suggest at once that used with other 
fittings. ' The aluminum sheave may 
be made from a casting or from rolled 
bar stock. I believe that fiber board 
would make an excellent substitute 
barring its weight, and even hard wood 
has been used by experimenters for 
pulleys. 
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How sheet metal fittings are developed by the use of paper patterns 

Fig. 20 is the Curtiss method used on 
the JN4 A, B, D, and H. It is a 
very practical and efficient fitting, but 
requires much skill in its fabrication. 
The prominent feature is the steel tub- 
ing compression strut extending from 
wing spar to wing spar, taking the di- 
rect compression stress of the lower 
wings. 

Laying Out Fitting Blanks. 

A careful analysis of Plate 5 will 
show the method of laying out sheet 
steel fittings, which is a very simple 
matter. There are many calculations 
necessary for stress allowance, but I 
feel that with a little elementary knowl- 
edge of the tensile strength of the steel 
used and the appreciation of the kind 

absolutely prevent accidental fracture, 
faciliate the work and insure keeping 
the full strength of the material. 

The development at Fig. 23 shows 
the Control Pylons before forming. 
These are usually of various lenghts in 
commercial airplanes due to the move- 
ment of control surfaces required which 
varies, but this one is made universal; 
the difference in movement will be 
compensated by changing the leverage 
at the controls to give the necessary 
movement. A little study of the 
squarés in the diagram will suggest to 
the amateur mechanic the method used 
to lay out these curves which need not 
be rigidly followed. 

The base plate tabs are bent while 
cherry red to shape; riveted to Pylon 
to hold it in shape, then brazed or it 

TENSILE STRENGTH OF STEEL 
Tension Ultimate 
Strength lbs. per 

Grades of Steel eq in. Compression 
Extra Soft 45,000 16.000 
Soft 50,000 18,000-20.000 
Medium 60,000 22,000.40,000 
Hard ... 70,000 

STEEL CASTINGS: 
Soft 60,000 16,000 
Medium 72,000 18,000-20,000 
Hard 70,000 up 
Steel Forging 75 to 90,000 18,000 
Spring Steel.....101,000 to 135,000 
Tempered 130,000 to 200,000 
Vanadium alloy, 

annealed 54,000 to 96,000 
Oil tempered 125,000 to 250,000 

Editor's Note.-The next instalment 
of this series will describe fully the 
construction of the fuselage and will 
show two forms, one suited for the 
3 -cylinder radial motor and one adapted 
to a modified, popular 4 -cylinder car 
motor. 
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Where the Power Goes 
THE cost of motoring would be de- 

creased by a substantial amount if 
it were possible to utilize the full heat 
value of the gasoline put in the fuel 
tank and lose none of the potential 
power contained therein. A motorist 
receives a return of but 20 per cent as 
engine power of the total 100 per cent 
heat value of the fuel at the tank. If 
it were burned under a steam boiler 
and steam used to drive the automobile 
he would obtain even less because the 
heat efficiency of a steam boiler and 
engine is less than that of an internal 
combustion power plant. The chart 
and plan view of the typical automo- 
bile chassis herewith give a good idea 
of how the heat obtained from the ex- 
ploded gas is dissipated and how there 
are further losses even after a relatively 
small proportion is converted into use- 
ful power. 

The greater part of the. loss takes 
place in the conversion of heat to pow- 
er in the engine cylinders. There is an 
absorption of 35.8 per cent in the water 
cooling system and 37.8 per cent is lost 
through the heat of the exhaust gases 
and direct radiation from exhaust mani- 
fold, pipe leading to silencer and the 
muffler itself. Of the power delivered 
by the engine a certain amount is needed 
to overcome frictional resistance at vari- 
ous points as indicated, the tires and 
wheel bearings taking some power and 
the power transmission system also tak- 
ing toll of the energy passing through 
it. These losses are unavoidable and 
skillful designing is necessary to se- 
cure even the efficiency of heat utiliza- 
tion outlined which is much greater in 

the modern automobile than it was in 
the early forms. 

The figures given will vary with 
the type and mechanical condition of 
the automobile mechanism. Some cars, 
in which lubrication is neglected or 
showing considerable wear at essential 
points, will take a higher friction toll 
than the approximation given. A poor 
carburetor adjustment will lessen the 
efficiency of the engine and result in 
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loss of potential heat units. Even such 
a common thing as insufficiently in- 
flated tires will increase the power loss 
at that point. 

EXTINGUISHING SMALL GAS- 
OLINE FIRES 

While pure sawdust gives excellent 
results in putting out a small gasoline 
fire, a mixture of 10 pounds of bicar- 
bonate of soda with 12 pounds of clean 
sawdust is the best medium to have 
on hand. Have the sawdust dry and 
free from chips. The action is that 
the sawdust forms an air -tight blanket 
as it floats on the burning liquid, and 
at the same time the heat of the flame 
generates carbonic acid gas. This gas, 
together with the sawdust, keeps the 
oxygen in the air away from the flame 
and quickly smothers it. 

It is essential to have the engine 
warmed thoroughly before starting to 
adjust the carburetor, the motor should 
be run so it is hot when the finishing 
touches are given. An engine adjusted 
while cold will not develop full power, 
and an entirely different fuel needle 
valve setting will be necessary after it 
heats as usually the gasoline supply can 
be reduced, this resulting in increase of 
power and gasoline economy. 

When you have the time study your 
starting and lighting system carefully, 
using your instruction book as a guide. 
Gradually the uses of the parts and the 
paths of the currents will become clear 
to you. Give it the care it needs and 
you will get better service and have less 
trouble in the end. 
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Plan view of five passenger four -cylinder automobile showing how heat units obtained by combustion of fuel in engine cylinders are 
utilised and what proportion is actually employed in driving the car when it is run at a rate of 40 miles per hour on the high gear 
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THE JUNIOR 
EXPERIMENTER 

A Beginner's Set for Navy Code Practice 
This Receiver, With a Small Antenna, Will Tune Above 1,500 Meters, the 

Wavelength Used for Navy Practice 
ON October 5th the Naval radio 

station at 44 Whitehall Street, 
New York City, started a 

nightly transmitting program, follow- 
ing the 9 P. M. press news, to give 
radio experimenters a chance to prac- 
tice receiving at slow speed. The set 
described in this article, used with a 

standard short or long range antenna, 
will copy the signals at a distance of 
several hundred miles. It is also a 
good set for general receiving work, 
and is simple enough for any begin- 
ner to operate. 

The tuning coil, mounted at the right 
of the base, is made up of a tube 6 ins. 
long and S ins. in diameter, wound for 
5 ins. with No. 24 S. S. C. wire. Two 
methods can be used for mounting the 
tube-either holes can be drilled with 
an extension bit in the 6 x 6 in. end 

pieces, or wooden discs, fitted into the 
ends of the tube, may be fastened with 
brass screws to the end pieces. 

Slider rods of 3/16 x 3/16 in. brass 
are secured to the end pieces by means 
of small brass wood screws. The slid- 
ers are square brass tubes, 1 in. long. 
A piece of spring brass, for a contact, 

paraffined paper sheets. Alternate tin 
foil sheets are connected together, and 
leads brought out to shunt the phones. 
If care is used not to overheat the tin 
foil, it can be soldered. The com- 
pleted condenser is set into a place cut 
out in the under side of the block and 
sealed with paraffin or sealing wax. 
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is soldered to each one. On the top is 
soldered a flat head machine screw, to 
take the adjusting knob. 

The wiring diagram shows that one 
end of the winding is brought out for 
connection to the ground, one slider 
rod to the antenna, and the other to 
the detector. Connections should be 
soldered if possible. 

Under the small wooden block, be- 
side the tuner, a fixed condenser is 
mounted. This consists of 15 sheets 
of tin foil, 2 x 1 in., separated by 

Any type of detector may be used, 
though the one illustrated here is about 
the easiest to construct. A 1/ in. 8-32 
screw is put through a tight fit in a 
brass post. For convenience, a simple 
disc of bakelite is used as a handle. A 
short piece of No. 30 copper wire, sol- 
dered to the screw, acts as a contact. 
Galena or ferron will give good results 
in, this detector. 

Telephones of 1,000 or 2,000 ohms 
complete the set. 

(Continued on page 116) 
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A Simple Apparatus for Signalling Under Water 
By Laverne Yates 

THE oscillator and microphone 
described in this article can be 
used for transmitting signals un- 

der water up to a distance of forty 
feet. Both the transmitting and re- 
ceiving stations can be put together with 
a few odds and ends that are generally 
found around the amateur's laboratory 
or workshop. 

We will first confine our attention to 
the oscillator. An examination of the 
drawing shows that it consists primari- 
ly of two 20 -ohm magnets mounted in 
a tin receptacle. In the writer's case, 
the receptacle was a tin can in which 
mechanic's soap is sold. The can 
should be cleaned out nicely and wiped 
dry to prevent it from rusting. A pair 
of 20 -ohm magnets are then mounted 
on the cover as illustrated. Owing to 
the depth of the can, it will be neces- 
sary to place a wooden block between 
the magnets and the cover. The hold- 
ing screws pass through the wooden 
block and screw into the ends of the 
pole pieces. The magnets should be so 
mounted that the opposite end of the 
pole pieces come within 34 in. of the 
bottom of the can. If more powerful 
magnets can be obtained, so much the 
better. However, magnets with too 
high resistance should not be used. 

The magnets are connected in series 
in the usual manner and one of the 
free terminals is soldered to the inside 

of the can. The other terminal passes 
through the can to the outside. The 
hole through which the wire passes 
must be made perfectly water tight. To 
do this, a brass bushing is first soldered 
in place. In this a circular piece of 
fibre is forced with a hole in it just 
large enough to permit the passage of 
the wire. After the wire is drawn 
through, both sides of the fibre bush- 
ing should be smeared with white lead. 

A strip of heavy sheet brass about 
in. wide is then bent and attached 

to the bottom of the can as shown in 
the sketch. The screws which hold 
the strip in place should be covered 
with a drop of solder to prevent water 
leakage. The remainder of the work 
on this particular part is dearly shown 
in the drawings and the author does 
not feel it necessary to give it further 
description. 

Before the cover is finally put in 
place, it should be smeared on the in- 
side where it comes in contact with 
the can with white lead. After it is in 
place, the outside should also be painted 
with white lead and allowed to dry. 
This will make the can water tight. 

The oscillator for the transmitter 
must be used in connection with a 
telegraph key and three dry cells. 
The connections of the device are shown 
at the bottom of the drawing. 

The microphone or receptor is a very 

simple piece of work. The main frame 
is cut from a piece of fibre 5 in. x 7 

in. The center of this piece is then 
cut out so that it will form a frame, 
with inside dimensions of 5 x 3, out- 
side dimensions 5 x 7. Holes are then 
drilled around the edge of this frame 
with a 28 drill and tapped out to re- 
ceive an 8-32 brass screw. A piece 
of 20 gauge sheet brass is used to 
cover one side of the frame and holes 
must be drilled in this piece to corre- 
spond with those in the fibre frame. 
A thin film of white lead is smeared 
around the frame before the brass sheet 
is put in place. After the screws are 
tightened properly a drop of solder can 
be placed on each one to make the de- 
vice as nearly water tight as possible. 
The diaphram should be cut from thin 
sheet brass. Holes are drilled in it to 
correspond with those drilled in the 
frame. To save a lot of work in doing 
this, the writer placed the two pieces 
of sheet brass together and clamped 
them with the frame in the vise. All 
the holes were then drilled together. 
Before the diaphragm is put in place, 
the microphone is laid flat on the bench 
and filled with carbon grains. These 
can be made by crushing an old battery 
carbon. The pieces should be a little 
smaller than a pea. The microphone 
should be filled flush with the carbon 

(Continued on page 132) 
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Dirigible Airship Frame Construction 
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Details of the Hull Structure Showing How a Combination of Engineering 
Ability and Metallurgical Knowledge Made the Rigid Airship Possible. 

By Victor W. Pagé, M. S. A. E. 

TO design and construct a frame 
structure nearly 700 feet long 
and 80 feet in diameter that will 

be sufficiently light to form the basis of 
the modern dirigible airship and at the 
same time secure the requisite strength 
to carry a heavy load of passengers and 
freight and withstand the vibration of 
powerful engines and buffeting of the 
elements is a task of 
no mean. propor- 
tions. Its success- 
ful achievement is a 
triumph of modern 
science, not only in 
the engineering in- 
volved in the design 
and construction of 
light parts, but also 
in the metallurgical 
knowledge called 
for to select and 
produce metal alloys 
of great strength 
and lightness. 

There were two 
big problems to be 
solved, one pertain- 
ing to the frame, the 
other to the envel- 
ope and gas bags. 
The costly and long 
continued experi- 
ments of Count Zep- 
pelin and his corps 
of engineers were 
finally successful and the modern air- 
ship is the result of years of develop- 
ment on their part. The illustration at 
Fig. 1 outlines a recent British type, 
while one of the German rigid dirigibles 
known as the L-33 is shown at Fig. 2. 
The frame of the latter may be consid- 
ered typical of this design and is shown 
in simplified form without covering or 
gasbags at Fig. 3. As will be evident, 

the hull is built up of aluminum alloy 
or duralumin lattice girders of triangu- 
lar section, as shown at Fig. 4. These 
girders are built up of three -corner 
rails of modified channel section, which 
are interconnected by X-shaped pieces 
of fluted cross section. Owing to the 
great number of these pieces, they were 
stamped in dies, and besides the flat - 

View of hull of British dirigible, showing framework very clearly as outer covering is 
removed at various points 

tened out ends provided for attachment 
to the longitudinal channel section 
members, the center was also formed so 
it could be joined to a similar pad on 
the other member of the pair of rivets, 
as clearly shown at Fig. 5. 

The alloy used undoubtedly varies in 
different craft, but a metal sample taken 
from a Zeppelin that was brought down 
during the war analyzed as follows: 

Aluminum, 91.92 per cent.; copper, 
4.13 per cent.; iron, 3.27 per cent.; sili- 
con, 0.65 per cent., and tests showed 
that it had a tensile strength of 40,000 
lbs. to the square inch. The thickness 
of the metal used varied from 0.5 to 1.0 
millimeter, depending upon the strength 
required of the part. The strongest 
girders weigh about 2.2 pounds for each 

40 inches of length. 
The cross section of 
the girders is an 
isosceles triangle 
measuring 0.27 me- 
ters in height and 
0.14 meters at the 
base. The hull com- 
prises twenty-five 
longitudinal girder 
elements and thirty- 
six polygonal frames 
besides the minor 
braces and fairing 
members. The 
cross section of 
the hull is a twenty- 
five sided polygon 
and while it is not 
exactly circular, it 
approximates that 
ideal cross section 
sufficiently for all 
practical purposes. 
The nose is blunt 
and the stern is dis- 
tinctly conical, as 

shown at Fig. 6, which also outlines the 
symmetrical control and stabilizing 
members. The transverse frames are 
of two types, one a simple girder mem- 
ber; the other is more complex, as it is 
braced with a King post truss. These 
frames alternate along the length of the 
hull, as shown at Fig. 3. 

An interesting feature is the keel 
which runs along the base of the 
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Fig. 1. Part sectional view of latest type dirigible airship, showing arrangement of gas containers, location of power cars, etc. 
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frame. This is triangular in section, 
as the illustration at Fig. 7 shows. It 
is formed of two main longitudinals, 
which are the base, and one situated 
about ten feet overhead, which forms 
the apex. The space thus secured is a 

and gray on the upper, and it is com- 
posed of strips laced into position on 
the frame girders. The gasbags are of 
a special cotton fabric which is lined 
inside with gold beater's skin, which is 
said to have resistance to gas penetra - 

to insure against its bulging out into 
the keel or chafing against the envelope 
or hull frame. The bags are cylindri- 
cal except for the piece which is cut out 
to fit over the keel structure. Eighteen 
gasbags are used in the L-33, though 
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large corridor, which is 
utilized as crew space 
and which provides a 
means of communica- 
tion from one end of 
the main portion of the 
ship to the other, be- 
sides greatly strength- 
ening and stiffening 
the frame. The way 
portions of this space 
are utilized in the 
R-34, the famous Bnt- 
ish dirigible, is dearly 
shown at Figs. 8 and 9. 
The section of the keel 
corresponds to the let- 
ter A, the crossbar serv- 
ing as additional brac- 
ing. A running board 
or "cat walk" extends 
from one end of the 
keel to the other. 

The frames for the 
control surfaces are 
also duralumin struc- 
tures which are com- 
posed of smaller gird- 
ers of rectangular cross 
section similar in con- 
struction to the main 
frame members. 

The envelope of the hull or outer 
cover is a linen fabric which is doped 
with hlack compound on the under side 
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tion superior to the rubberized fabric 
also used for this purpose. 

A netting of special cord surrounds 
each gas container and holds it in shape 

the number varies with 
the length of the air- 
ship. In the L-49 the 
weight of the frame 
has been estimated at 
about 8 tons, the outer 
cover at 2.6 tons and 
the gasbags at 3.5 tons. 
The hull is trussed by 
diagonal stays and 
special truss members 
which join the keel to 
some of the upper lon- 
gitudinals. The power 
cars carrying the en- 
gines are secured to the 
main frame and are 
carried below it, as 
clearly shown in the 
illustrations. 

The United States 
Navy has acquired a 
large dirigible from the 
British authorities 
which is larger than 
the R-34 and which is 
reported to be the R-38 
and to have a number 
of improvements over 
the earlier types. This 
will give our naval au- 

thorities the opportunity to become 
familiar with the features of this type 
of aircraft and to train personnel for 
their navigation and care. 
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A SPECIAL FUEL TANK FOR 
AIRPLANES 

A gasoline tank that cannot leak or 
burn is of great value in aircraft work, 
especially in times of war when it may 
be punctured by numerous bullets. The 
tank illustrated is the invention of Mr. 
F. Weinberg, an automotive engineer of 
Detroit and it has been perfected to a 
high degree. 

Primarily, this container is an ordi- 
nary metal tank of any dimensions, 

MAN POWER AIRPLANE FLIES 
For some time past a group of ex- 

perimenters in France have been trying 
to fly with combinations of bicycles and 
light wings, the usual pedaling gear be- 
ing attached to a small aerial propeller, 
as well as to the rear wheel of the 
bicycle. So much interest obtains that 
a substantial prize has been offered for 
the first man to fly 30 yards by his own 
power. It is reported that Poulain, a 
French cyclist, recently made a flight of 

Fuel container designed for aircraft use that is said to 
tuse proof to a high degree 

having two connections and its filler 
cap. The suction connection is intend- 
ed to provide a partial vacuum above 
the liquid of sufficient strength to pre- 
vent its escape through any hole that 
may be shot through the tank wall. 
The necessary suction can be got in 
various ways, but probably most sim- 
ply by the venturi shown, which oper- 
ates by virtue of the stream of air 
created by the movement of the plane. 
The fuel reaches the carburetor through 
the second opening by overcoming the 
vacuum created through the former- 
which may be accomplished by main- 
taining a greater suction, or by positive 
feed pumps. 

To insure proper functioning at all 
times, the tank is enveloped in a rubber 
material under tension which plugs up 
whatever holes may be shot in the tank 
as it possesses sufficient elasticity to re- 
turn to its former state after being 
pierced, leaving a hole so small as to 
almost defy detection. The tank may 
have a number of holes shot in it and 
still refuse to leak. The application of 
this principle to render the tank leak- 
proof makes it at the same time explo- 
sion -proof. To cause an explosion 
there must be a combustible mixture of 
air and fuel; but in the Weinberg tank 
no such mixture can be created any- 
where. 

be fireproof and punc- 

12 yards at a height of one yard 
by a man power aviette. Through re- 
ports of this flight Poulain has been 
accepted as a contestant for the Peugeot 
prize of 10,000 francs for the first 10 
metre flight, the prize to be awarded by 
the Aero Club de France. Such a feat 
is little more than an acrobatic stunt be- 
cause a man cannot exert the power re- 
quired to maintain flight for more than 
a few seconds at the most with the aero- 
foils and propellers available with our 
present knowledge of aerodynamics. 

SUPERCHARGER ON RECORD 
MAKING PLANE 

In an airplane equipped with a su- 
percharger for the Liberty engine, Maj. 
R. W. Schroeder, of the Army Air Ser- 
vice, recently broke the altitude record 
for a passenger carrying flight. He is 
said to have reached 30,000 feet in a 
Le Pere fighter at Dayton, Ohio. The 
supercharger is a mechanism that sup- 
plies air to the carburetor at high alti- 
tudes to compensate for reduced density 
of the atmosphere and thus maintains 
power output by insuring that as full 
charges of mixture will be inspired by 
the motor at high altitudes as at sea 
level. Several forms of superchargers 
have been experimented with but no 
mechanism of this type has been de- 
veloped that is entirely satisfactory. 

NEW ZEPPELIN AIRSHIP 
The Bodensee, a new airship made 

by the Zeppelin interests, covered the 
distance between Friedrichshafen and 
Berlin at the rate of 75 miles per hour 
on its maiden trip. The familiar cigar - 
shaped hull has been abandoned and the 
new aircraft is a more efficient stream- 
line hull shape. The Bodensee is 400 
feet long and accommodates thirty-five 
passengers. It is equipped with wire- 
less telegraphy and has a spacious pas- 
senger cabin with all conveniences. 
The aircraft is to go into a daily ser- 
vice and is the forerunner of a fleet for 
passenger transport. 

TESTS OF BUILT-UP BEAMS 
In order to test the strength of built- 

up I -beams such as used for wing spars, 
a series of experiments have been car- 
ried on with solid section beams as 
shown at A in accompanying illustra- 
tion and a three-piece section as out- 
linod at B. The beams were of the 
same section and similar to those used 
in the D. H. 4. The specimens were 
constructed of matched material, the 
solid beams and the flanges of the three- 
piece beams being cut side by side from 
the same plank .of clear Sitka spruce. 
Cold casein silicate glue was used in 
securing the parts of the built-up 
beams. 

Under four -point loading, which ap- 

Sections of one piece and built up I beans 
tested 

proximates the application of stresses 
in service, the loads sustained by the 
two types were about the same. The 
difference in favor of the built-up 
beams was too slight to be considered 
of any value. 

The construction of I -beams of more 
than one piece offers certain obvious 
advantages. It enables the builder to 
use cross-grained material in the web, 
and since smaller pieces are required 
than in the case of the solid section, 
more beams could be produced from a 
definite amount of lumber. 
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A High Speed Flash Steam Engine 
By George Bender 

THERE were two 
reasons f o r the 
writer to con- 

struct the engine shown 
in the drawing and 
photographs and these 
were cheapness and 
ease of construction. 
Regarding cheapness, it 
can be said that there 
was not one casting 
used and everything, 
with the exception of 
the bevel gears, was 
made of scrap material. 
Regarding ease of con- 
struction, it will be 
seen that most of the 
parts do not require the 
use of a lathe but those 
that do are easily ma- 
chined with the small- 
est and crudest piece of 
machinery This does 
not make any exception 
of the crankshaft which 
the writer believes is 
quite novel in construction and very 
efficient. This engine has been run 
steadily for over one hour without the 
least sign of distress. 

In construction, let us start by mak- 
ing the three plates 
which form the 
cylinder top plate, 
cylinder bottom 
plate and bed plate. 
First lay out the 
shape of the piece 
and position of all 
the holes in the cyl- 
inder bottom plate. 
After the plate has 
been filed to shape 
all holes can be 
drilled and this 
plate can then be 
used as a jig for 
the top and bed 
plates_ After all 
plates have been 
drilled and filed to 
shape, the cylinder 
bottom plate must 
be turned out to fit 
the shoulders which 
have previously 
been turned on the 
cylinder tubes. In 
the cylinder top 
plate two grooves 
are turned about 
1/32 inch deep to fit the top of the 
cylinder tubes . and after driving the 
cylinders into the bottom plate, the top 
plate can be put on and the whole 

The 

Designed and Constructed by the Author. 

.r 

engine assembled. Although of 
prove very suitable to use 

very simple construction this engine 
in connection with flash steam 

bolted together with eight bolts and 
nuts of which only four are shown in 
the photograph. 

The valve chamber is of the piston 
type with inside steam admission and 
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The finished parts of the engine ready to assemble 

has both ends open and free to ex- 
haust. This was made from a solid 
piece of cold rolled steel 54 inch square. 
The steam ports are % inch square and 

piston valve diameter 
54 inch. The valve it- 
self was also made of 
cold rolled steel and 
was ground into the 
valve block for a per- 
fect fit. The valve is 
actuated by a sliding 
pin in a disc driven by 
a bevel gear from the 
crankshaft. The pis- 
tons were also made of 
cold rolled steel and 
turned to fit the 1 inch 
inside diameter of the 
cylinder tubes which 
were made of Shelby 
steel tubing. The pis- 
tons were bored out in- 
side to take the con- 
necting rod and wrist 
pin, three water seal 
rings were turned on 
the outside of each pis - 

wilt ton. The connecting 
rods were made of 34 
inch thick brass plate 

and the shape can be seen by referring 
to the drawings. 

And now we come Jo the crankshaft. 
To see whether this method of crank- 
shaft construction would stand up un- 

der severe usage 
was another reason 
the writer had for 
the building of this 
engine. The crank- 
shaft is built in 
two sections; one 
long and one short 
section. It con- 
sists of three circu- 
lar pieces of cold 
rolled steel 134 
inch diameter and 

inch thick. 
These pieces were 
sawed from a piece 
of shafting 134 
inches in diameter 
in slices about 54 
inch thick. They 
were put in the 
chuck and faced 
off at each side 
down to the thick- 
ness of % inch. 
Before removing 
the pieces from the 
chuck, carefully 
center a n d drill 
with a % inch 

drill. If a drill can be found that is 
about two one -thousandths of an inch 
undersize it will be an advantage when 
fitting the shaft. Now take one disc 
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and drill another / inch hole 
exactly 1,1 inch away from the 
center. This one disc can now 
be used as a jig for drilling the 
other two discs. Two of the 
discs are now taken and driven 
onto a piece of / inch drill rod 
of the required length, making 
sure that the crank pin holes are 
exactly opposite each other. 
Small holes are drilled into the 
ends, half being in the crank 
disc and half in the shaft, and 
then small pins are driven into 
these holes to securely fasten 
discs to the shaft. Crankpins, 
one short and one long, are next 
driven in their relative holes 
and secured with pins driven 
through the rim of the crank 
discs. The other long section 
of the crankshaft is simply 
one disc securely fastened and 
pinned. When assembled on 
the bed plate the long crank pin 
enters hole of the long section 
of crankshaft and does all the 
driving. These crank discs also 
answer the purpose of a fly- 
wheel and therefore no flywheel 
is necessary. The crankshaft 
bearings, of which there are 
four, were made from some 3/16 
inch thick brass plate sawed 'out 
and filed into the desired shape. 
The two bearings of the short 
section .of crankshaft must be 
split bearings but the other two 
for the long end can be left 
solid. The split bearing will 
be found necessary when the en- 
gine is assembled. It is very 
simple to line up the crankshaft bear- 
ings. After the necessary clearance 
holes have been cut into the bed plate, 
take a piece of / inch steel rod and 
slip all the bearings on the rod in their 
relative positions after which set them 
on the bed plate and mark out the fast- 
ening down screw holes. After dn11- 
ing and tapping the holes, fasten the 
bearing to the bed plate. If this work 
has been carefully done, no trouble 
will be experienced with the crankshaft 
binding when the long and short sec- 
tions are put together. 

The photographs of parts and fin- 
ished engine will clearly show details of 
construction and it can easily be seen 
that this engine will give a good ac- 
count of itself, whether put into a speed 
boat or just a good cruising model. 

The engine weighs finished 1 lb. 4 

ozs. without boiler or pumps. The 
engine can be used very successfully 
with flash steam as well as with satur- 
ated steam. It is a powerful engine 
well adapted for racing Models. Like 
all flash steam engines it is capable 
of making a tremendous speed and it 
will stand up under heavy loads consid- 
ering the labor necessary to produce this 
engine, it is a serviceable, good machine. 

Book Review 
PRACTICAL DRY CLEANER, SCOURER AND GAR- 

MENT DYER. By Brannt-Gray. 368 pages 
with illustrations. Size 5 x 7 ins., bound 
in cloth. Published by the Henry Carey 
Baird Co., Nassau Street, New York City. 

This book is a well arranged and 
clearly written treatise on the science of 
cleaning and dyeing. Its pages include 
every conceivable process that has 
proven to be of practical value. The 
treatment is entirely practical rather 
than theoretical, and the information 
is imparted in clear, understandable 
terms. French Cleaning; Removal of 
Spots and Stains of Various Kinds; 
Wet Cleaning; Finishing Cleaned 
Fabrics; Cleaning and Dyeing of Vari- 
ous Kinds of Materials; Renovating; 
Garment Dyeing; Stripping Colors; 
Analysis of Textile Fabrics; and a con- 
cluding chapter on Practical Chemistry 
for the Cleaner and Dyer, form the sub- 
ject matter of the book. This book will 
give great practical information as a 
reference and guide. 

INDUCTION COILS IN THEORY AND PRACTICE. 
By Prof. F. E. Austin, E. E. 64 pages, 

size 5% x 8% ins., bound in loth. Pub- 
lished by the author at Hanover, N. H. 

This book is a very involved treat- 
ment of the induction coil and includes 
a mass of advanced mathematics con- 
cerning its theory. It is a splendid 
volume for those who wish to go more 
deeply into the subject than the average 
text book takes them. Prof. Austin, 
the author of the treatment, is specially 
qualified to prepare such a book, and 
we have reason to believe that it will 
be widely read by those who. are able 
to digest its contents. The forepart of 
the book is devoted to the theory of the 
induction coil, while the latter part is 
given over to practical problems in con- 
nection with the construction and opera- 
tion of coils. Some very valuable data 
in connection with interrupters and 
condensers is also included, together 
with a chapter on Tesla coils and choke 
coils. Magnetic circuits are also ex- 
plained in detail and the information 
necessary for a thorough understanding 
of induction coils and their theory, 
operation and construction is covered.' 
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EXPERIMENTAL CHEMISTRY 
-- : . METALLURGY;--- ELECTROCHEMISTRY 

, r,^. PHYSICAL CHEMISTRY -- - 
Metallurgy for Beginners 

la the last issue of EVERYDAY ENGINEER- 
ING, the author discussed the analysis of 
aluminium, cobalt, nickel, copper, bismuth, 
barium and chromium. This list mill be ex- 
tended in the present treatment to include all 
the common elements. 

Lead 

GALENA, a heavy gray mineral, 
is the most important ore of 
lead, containing 86% of the 

metal. Cerusite, another lead ore, has 
a white gray color and contains 83% 
lead oxide. There are several other 
lead mineral bearing ores. 

Take a gram of the finely pulverized 
ore in a porcelain dish and add 10 cc. 

nitric acid and boil until one-half of 
the add has evaporated. Then add 5 

cc. hydrochloric acid and boil to a com- 
plete dryness. Cool and add 5 cc. hy- 
drochloric acid; heat and dilute the 
solution to 100 cc. with water. Heat 
again to boiling point and filter while 
hot. Pass hydrogen sulphide gas 
through the hot solution and continue 
to pass the gas until the solution is cold. 
Absence of a black precipitate shows no 
lead present. If a precipitate is ob- 
tained, wash with ammonium sulphide 
and then treat the remaining residue 
with hot nitric acid which will dissolve 
any lead present. Filter and to the solu- 
tion add a few drops of concentrated 
sulphuric acid and if lead is present a 
heavy white precipitate will slowly set- 
tle to the bottom of the test tube. 

Manganese 

The principal ores of manganese are 
pyrolusite, which contains about 63% 
and rhodachrosite, which contains 62%. 
There are other ores of lesser impor- 
tance. The principal use of manga- 
nese is in the iron and steel industry 
with a small amount being used as a 
coloring agent in the manufacture of 
glass and pottery. 

Mix a small quantity of the finely 
pulverized ore with equal parts of sodi- 
um carbonate and potassium nitrate and 
fuse before the blow pipe. If manga- 
nese is present, the mass assumes a 
bright green color which turns bluish 
green on cooling. Dissolve the residue 
in water and boil the solution and if 

By E. Hurley 
manganese is present the solution will 
show a purplish -red coloration. 

Molybdenum 

The principal ore is molybdenite. It 
has a lead -gray color and contains about 
59% molybdenum. Another ore of im- 
portance is wulfinite and it contains 
approximately 35% molybdenum. Its 
chief use is in the manufacture of steel 
and in the preparation of ammonium 
molybdate. Other uses are to color pot- 
tery, leather and to dye silk and wool- 
ens. 

Treat a little of the finely pulverized 
ore in a porcelain dish with 20 cc. nitric 
acid. Heat and evaporate to dryness. 
Cool and add 3 cc. sulphuric acid and 
again heat until the acid is almost gone. 
Cool, and add a few drops of alcohol 
and if molybdenum is present the solu- 
tion and sides of the dish are colored an 
intense blue. 

Thorium 

The principal ore of thorium is mon- 
azite, color brown to brownish red. It 
has been found in the West but the 
principal production in the states comes 
from the sands of the many creeks in 
the Carolinas. Its principal use is in 
the manufacture of incandescent man- 
tles for gas lamps, etc. 

Fuse about one gram of the finely 
pulverized ore with five grams of potas- 
sium sulphate in a porcelain crucible. 
Heat until the mass is in quiet fusion 
and cool. Place the crucible containing 
the melt in a porcelain dish and dissolve 
the residue ín 10 cc. of hydrochloric 
acid and add 50 cc of water. Boil until 
everything has passed into solution and 
filter. Treat the residue on the filter 
with a little hydrochloric acid, heat and 
again dilute with water and filter. 
Unite the two filtrates which now con- 
tain all the thorium and heat. Pass 
hydrogen sulphide gas through the solu- 
tion and remove any precipitate by fil- 
tration and boil the resulting solution. 
Then add ammonia in excess and if any 
thorium is present, a white precipitate 
will be formed. Filter this precipitate 
off and wash it. Add to it a few cc. 
of dilute sulphuric acid to dissolve and 

to this solution add boiling concen- 
trated solution of potassium sulphate 
and a white crystalline precipitate will 
be formed if thorium is present. 

Tin 
The chief ore is cassiterite, a heavy 

brown and black mineral which con- 
tains 75% tin. It is found in many 
localities of the United States in veins 
of granite. Another important tin ore 
is stannite with a steel gray and black 
color and contains 30% tin. The ores 
running very low in this mineral can 
be treated very profitably by the wet 
concentration method and prospecting 
and investigating for tin should claim 
serious attention of the amateur pros- 
pector. 

Fuse before the blow pipe one gram 
of the finely pulverized ore with four 
grams of sodium peroxide. Dissolve 
the melt in hot water and filter. Acidi- 
fy the filtrate with hydrochloric acid 
and to this solution add a piece of zinc. 
When tin is present, it will be de- 
posited on the zinc in a spongy mass. 
Remove this deposit and dissolve in a 
porcelain dish with the addition of 3 
cc. hydrochloric acid. Add to this solu- 
tion a little mercuric chloride solution 
and if tin is present, it will be thrown 
down as a white precipitate. 

Tungsten 
The principal ores are wolframite, 

which contains 50% tungsten. Schee- 
lite contains about 64% tungsten. It 
is used in the manufacture of high 
speed tool steel and in the making of 

. filaments for incandescent lamps. 
Place a little of the finely pulverized 

ore in a porcelain dish. Now add 15 cc. 
of strong hydrochloric acid and a small 
piece of metallic tin. Boil a few min- 
utes and if tungsten is present the solu- 
tion will be colored a beautiful blue.. 
Small quantities of this mineral in the 
ore tested responds readily to this test - 

Uranium 
Uranium ores are of special interest 

since it is from these ores that radium 
is obtained. The principal ores are 
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uraninite (pitchblende). Carnotite has 
a canary yellow color. Uranium is also 
used in the steel industry and in the 
making of glass. 

Put one gram of the finely pulverized 
ore in a porcelain dish and add 10 cc. 
of nitric acid and 3 cc. of water. Heat 
and add 5 cc. of sulphuric acid and 
dilute with water to 50 cc. Add in 
excess a saturated solution of potassium 
hydroxide and if uranium is present a 
deep yellow precipitate will be formed 
which will be insoluble in water. 

Vanadium 
The principal ore is vanadinite. Car- 

notite (see uranium) is also an ore that 
has a small content of vanadium. Its 
principal uses are in the manufacture 
of steel and in the dyeing industry. 

Fuse a little of the finely pulverized 
ore in a porcelain dish before the blow 
pipe with a little sodium carbonate and 
potassium nitrate. Dissolve the melt 
and filter. Make acid with hydrochloric 
acid. Put a small quantity of this 
solution in a test tube and add two 
drops of hydrogen peroxide. When 
vanadium is present, the solution will 
assume a brownish red color. 

How to Make a Chemical Balance 
FOR serious chemical work the 

experimenter should have a small 
balance in his laboratory. Such 

a balance, however, is very costly and, 
therefore, many experimenters find it 
necessary to work without one. 

ance. In this figure all of the nec- 
essary details of construction are 
shown. The handle (Q) raises the 
beam lift (H) and thereby not only 
removes the weight from the bearing, 
but also prevents the beam from swing - 

4 J 

M 

-Y 

P y 
Q(o 

Fig. 1 

Fi9. 2 

The balance described in this article 
is very inexpensive and easily con- 
structed. The materials necessary are 
not uncommon and all of the parts can 
be made with little labor. 

. Fig. 1 illustrates the completed bal- 

ing. The lever (0) permits the stop 
(K) to drop and allows the pans to 
swing. The bearings are made from an 
old hack saw blade. 

The beam of the scale will be con- 
sidered first. This is made of either 

brass or aluminum and is / in. thick, / in. wide and 10 ins. long.. (See C, 
Fig. 1.) In the center of the beam a 

in. slot is sawed. A /-in. hack saw 
blade is then ground to a knife edge. A 
piece 1% ins. long is soldered into the 
slot. (See A.) This forms the main 
bearing of the beam. Exactly / in. 
from each end of the beam a small V 
shaped groove (D) is made. 

The base of the balance (M) is cut 
from a piece of / in. hard wood. It 
is 7/ ins. wide by. 13 ins. long. In 
the center of the base the upright (J) 
is placed. This upright is / in. thick, 
1 in. wide and 8 ins. long. At the top 
of the upright or standard the slot for 
the beam lift (H) to slide in is made. 
This slot is M in. wide and .1/ ins. 
long. The bearings (BB) are screws, 
the slots of which are filed out to a V 
shape. 

The beam lift (H) is made of in. 
stock. It is one in. wide and 6/ ins. 
long. 2/ ins. from each end it begins 
to taper. At the end it is h in. wide. 
The brass rods (II) pass through the 
base and are soldered to the brass strip 
(X). The cam (Y) causes these rods 
to be either raised or lowered. This 
cam is bolted or soldered to the rod 
(W) which is attached to the handle 
(Q). The rod (W) is held in place 
by the brass strips (U, P) which are 
screwed to the base. 

The pieces (KK) prevent the pans 
from swinging. The nuts adjust them 
so that they will come to the proper 
height. These bolts are 3/16 in. in 
diameter and 1% ins. long. The 
springs (RR) hold these bolts in posi- 
tion. These springs should be made 
very weak. The handle (Z) causes the 
rod (S) to turn. The hooks on this 
rod lift the spring and thus allows the 
bolts to drop. The writer used a rib 
from an umbrella to make the rod and 
handle. The guide (T) holds the han- 
dle in place. The legs of the balance 
are turned to shape on a lathe, although 
square ones would serve the purpose 
just as well. The pointer (L) is a fine 
knitting needle. Scale (Y) shows when 
the beam is in balance. 

The pans are of aluminum or nickled 
brass. They are attached to the beam 
by the' two knitting needles (FF). 
These needles are soldered to the bear- 
ings (E), which are made of a hack. 
saw blade. These bearings swing in the 
groove previously produced in the beam. 

The more carefully this balance is 
made the more accurate and sensitive 
it will be and the smaller the quantity 
it will register. The base may be made 
large enough to enclose the balance in 
a glass case. If such a case is used the 
front should have a door that opens. 
If á case is used, a small beaker of sul- 
phuric acid or calcium chloride should 
be kept in it to prevent moisture from 
attacking the balance. 
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¡_MODELS MADE BY OUR READER- Si 

A model steamer 
of splendid con- 
struction built _ 

by one of our 
Canadian read- 
ers, Mr. S. 
Shand, of Ed- 
monds, B. C. 
This vessel in- 
volves a tremen- 
dous amount of 

labor I 

A beautiful model pleas- 
ure yacht made by Mr. 
E. J. Stroud of Fort 
Wayne, Ind. The pains- 
taking work on this 
model is made evident 

5y the photograph 
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A model locomo- 
tive constructed 
by Mr. J. S. 
Pearsall. The 
center picture 
shows a subma- 
rine chaser made 
by Mr. Zimmer- 
man, of Detroit, 

Michigan 

iot 

A model Loening mon- 
oplane made by mem- 
bers of the Aero Science 
Club, New York. An- 
other boat by Mr. E. J. 
Stroud is shown below 
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f 
L.c 'RADIO 

TELEPHONE AND 
43 TELEGRAPH APPARATUS 14, 

Standardized Audion Control Panels 
There is Nothing out of Date about a Station Which has Interchangeable 

Apparatus, nor is it Necessary to Discard Instruments. 

CARRYING out the ideas given 
in the April and October 1919 
issues of EVERYDAY, additional 

instruments have been made. The two 
particularly described in this article 

INGR- 

By M. B. Sleeper 
at each corner, /-in. from the edges, 
with a No. 18 drill. These are to take 
the mounting straps. Also, holes of the 
same size are made along the lower part 
of the panel for the binding post screws. 

Fig. 1. Always ready to fit into any kind of a 
panels 

are the audion panel and rheostat panel. 
In the October issue the loose coupler 
and condenser sections were taken up 
in detail, and the purpose and advan- 
tages of this system of construction were 
discussed. 

The set illustrated here, designed for 
wavelengths from 200 to 700 meters, 
shows. the versatility of Standardized 
Panel equipment. Without making a 
change in the coupler and condenser, 
the crystal receiver, described in Oc- 
tober, has been made into an audion 
set. 

Fig. 1 shows the front of the audion 
control panels, and Fig. 2 the arrange- 
ment of the rear. At the left of Fig. 2 

the audion mounting is shown in detail. 
It comprises a de Forest type audion 
socket, grid condenser, and four Fahne- 
stock binding posts. 

The panel is of bakelite, 5 x 5 ins. 
Two inches from the top, a 1 -in. circle 
is described and /-in. holes are drilled, 
with another at the center, to give a view 
of the lighted filament. Each hole is 
slightly countersunk at the front to im- 
prove the appearance. Holes are drilled 

set are these standardized audion control 

Drilling details for the audion socket 
will not be given, for some may have 

J 

' 

' 1 

Fig. 2. The neatness 

die 

y, j I 

clearly that the socket is held by brass 
angle brackets made of x 1/16 -in. 
strip. Connections are of No. 14 bare 
copper wire. This was a little too large 
for the screws on the socket. Accord- 
ingly, the wire was hammered square 
and bent to form hooks to fit under the 
screw heads. Plate and filament wires 
run directly to the binding posts. 

The grid connection goes to a grid 
condenser secured to the rear of the 
panel. It will be seen that one set of 
screws serves only to hold the bakelite 
clamping strips to the panel, while a 
separate set act as terminals for the con- 
denser: The bakelite plates are 3 x 
1% ins. and 3/16 -in. thick. Con- 
denser plates were cut from No. 30 
gauge brass, though tin foil will do, 
to a size 1/ x 1 in., with a No. 18 hole 
in the center line, / in. from one end. 
Next, the two bakelite plates were 
drilled along the center line / in. from 
each end. The top plate has two more 
holes / in. in from the others. These 
last holes are deeply countersunk. When 
the copper and parafine paper strips 
were put in place, flat head screws were 

and simplicity, upon which efficiency depends, will commend this 
method of construction to radio men 

the Marconi type socket instead of the put through them and the inner holes of 
one used here. The illustration shows the upper plate. As the screws were 
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tightened, the heads went down into the 
countersunk holes, leaving the tops flush 
with the condenser plates. 

of 6-32 threaded rod which served as a 
shaft for the handle. A small brass 
spring was inserted in the tube, and a 

1; 

o 

rr 

£%1- 

C - 

Fig. 3. The audion panels in comb:nation with a simple short wave recover. 
panels can be added for longer waves 

It is advisable to immerse the con- 
denser, with the bottom plate clamped 
on, in parafin. However, a mistake 
made when this instrument was built 
should be avoided. The parafin was 
boiling hot, and bubbles rose profusely 
from the condenser. In fact, they did 
not stop at the end of ten or fifteen 
minutes. When the condenser was re- 
moved for inspection, it was found that 
the bubbles were coming from large 
blisters which had formed in the bake- 
lite pieces. Another condenser was 
made and left in the parafin only one 
minute. This proved satisfactory in 
use, and did not inju-e the bakelite 
plates. 

Numerous methods for building the 
rheostat were considered. The easiest 
way seemed to be to mount a regular 
10 -ohm Mesco rheostat on the back of 
the panel. However, it was very diffi- 
cult to take out the screw which held 
the contact arm. In fact, during the 
course of operations the base was 
cracked. Another solution suggested 
itself. The remaining parts of the base 
were knocked away until only the re- 
sistance element was left. Then it was 
put inside a short length of cardboard 
tubing 3 ins. in diameter. Just the 
thing! It could be arranged with an 
internal contact. 

The next step was to cut off a piece 
of brass tubing 1/ ins. long with a 
A in. hole, and to solder it to a length 

1 
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Fig. 4. It is far racier 

the rheostat circuit be opened pt, the 
point of minimum resistance?' ?Mally, 
the wire was cut / in. from the end, 
and a lead brought out as shown in 
Fig. 2. Without sticking over the wires, 
the contact can be run past the lead 
onto the disconnected end. 

A clamping strip of 3/16 -in. bakelite 
was put over the resistance unit and 
tube to hold them in place. Connection 
was made to the shaft with a thin strip 
of brass. Fig. 1 shows the handle and 
indicator. 

These audion mounting and control 
panels represent a cost of less than five 
dollars, yet they are equal in efficiency 
and appearance to purchased sets which 
cost more than twice as much. More- 
over, this equipment has the great ad- 
vantage of universal use for any type of 
equipment. 

Figs. 3 and 4 illustrate the method 
by which panels are combined to make 
a complete set. When front connec- 
tions are used, care must be taken in 
wiring the instruments for, otherwise, 
the appearance of the panels will be 
:p:iled. No. 14 bare wire, preferably 
covered with black Empire cloth tub- 
ing, can be used. Each bend should 
be at right angles, and the wires pushed 
up close to the panels. 

Next month there will be an article 
showing these instruments with other 
new ones, applied to a telegraph or 
telephone transmitter of a simple de- 

p 
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to make good look'ng equipment by this method than when the 
instruments are all mounted on one panel 

14 -in. rod put in for a contact. An- 
other difficulty came up. How could 

sign such that any experimenter can 
readily build it in his own shop. 

, 
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Why Tickler Coils are Inefficient for Long 
Undamped Waves 

Although widely used, the tickler coil method of heterodyning causes a very considerable loss 
of energy on wavelengths over 5,000 meters 

T HEN you are copying a sta- 
tion operating on 18,000 me- 
ters, you wouldn't knowingly 

tune your secondary circuit to 17,000 
meters, or 19,000 meters-would you? 
But have you ever stopped to think, 
when you do this very thing when you 
use a tickler coil or other means for 
making the secondary circuit oscilate 
locally to receive undamped wave sta- 
tions, that is exactly what happens. 

15,660. 16,660. 11660+ 

row 11,001 um 19.000 20000 W...1. 

Fig. 1. There is a considerable loss by detun- 
ing on wavelengths over 5,000 meters 

To make this point clear, consider 
the theory of heterodyne reception. A 
frequency is impressed upon the incom- 
ing signals, the result of which is a note 
in the receivers of a frequency equal 

Fig. 3. Circuit for separate oscillator using 
a tubular coil. 

to the difference in frequency between 
the incoming and impressed or local 
oscillations. 

In practice, the primary circuit is 
closely tuned to the transmitter. The 
secondary is detuned, to give an audible 
frequency. So it is that the secondary 
circuit is not adjusted to the frequency 
of the received signals. 

At short waves, a slight detuning in 
wavelength makes a large difference in 
frequency, so that this affect is not pro- 
nounced. Long waves, however, have a 
low frequency. Thus a small difference 
in frequency requires a considerable 
change in wavelength. 

Consider Fig. 1. This shows the 
signal strength when a receiver is tuned 
above and below the wavelength of the 

transmitter. A maximum amount of 
energy flows in the secondary when it 
is adjusted to 18,000 meters, but, at 
17,000, the wavelength for a 1,000 - 
cycle beat note, only 55% of the avail- 
able energy is being used. This is 
obviously a considerable loss, of special 
importance when the signals are weak. 

That this percentage of loss decreases 
with the wavelength is shown by Fig. 2. 
Here the curve shows the energy in the 

1,409,000+ 1,50 000' I, 5 01,000.r 

.y4h. PO 50 m0 ill 120 

Fig. 2. As the frequency is lowered, the loss 
decreases. At 200 meters it is negligible 

secondary when it is tuned above and 
below the wavelength of a 200 -meter 
transmitter. The detuning to produce 
1,000 -cycle beats is less than 1 meter, 
and practically no energy is lost. 

Fig. 4. Honeycomb coils can be used in place 
of the tubular inductances 

On wavelengths above 5,000 meters, 
heterodyne reception should be accom- 
plished by means other than the use of 
a detuned, oscillating circuit. The 
simplest method is to set up a separate 
oscillator, coupled to a straight receiv- 
ing set. 

Fig. 3 shows the connections for a 
simple and powerful oscillator which, 
without any auxiliary adjustments, will 
oscillate at any wavelength depending 
only upon the sizes of the coil and con- 
denser. For reception between 5,000 
and 25,000 meters, using a 0.001 mfd. 
condenser, the coil should have an in- 
ductance of 125 millihenries, tapped at 
50 millihenries for tuning down to 
4,000 meters: A coil of this size should 
be wound for 11/ ins., with two banks 

of No. 28 single silk -covered wire on 
a tube 5% ins. in diameter, .1 / pounds 
of wire are required. This may sound 
like a tedious job, but, as a matter of 
fact, small wire is not hard to bank. 
The S0 -millihenry point is 5/ ins. 
from the start of the coil. 

Also a tap is taken off 3 ins. from 
the start, for connection to the filament 
of the audion, Fig. 3. 

Another method is to use two 65 - 
millihenry honeycomb coils for the long 
range. Connections are given in Fig. 
4. They are set up close together, so 
that they act as one coil, tapped at the 
center. 

For short-range work only a crystal 
detector is needed to receive undamped 
waves if this oscillator is used, or for 
long distance, an audion detector is re- 
quired. 

To operate the set the oscillator is 
set up near the receiving inductance, so 
that the axes of the two coils are par- 
allel. The receiver is tuned to approxi- 
mately the wavelength of the transmit- 
ter to be copied, and, as the receiver is 
adjusted, the condenser of the oscillator 
is swung back and forth until the 
proper conditions for heterodyning are 

While this system introduces a new 
adjustment, it does away with all oscil- 
lating secondary troubles and greatly 
increases the efficiency of the set. 

The Use of B Batteries 
THERE seems to be some prejudice 

among experimenters against the 
use of the Signal Corps and Navy type 
B batteries. They feel that they must 
have a means for adjusting the voltage. 
As a matter of fact, the Marconi -de 
Forest tubes now sold need no plate 
adjustment; 22.5 volts is none too 
much, and, for receiving, nothing is 
gained by using a higher plate po- 
tential. 

It is surprising that experimenters 
do not recognize the advantages, both 
in point of economy and apparatus de- 
sign, offered by Standardized B Bat- 
teries. Possibly it is because the aver- 
age radio man has no means of testing 
batteries that he does not realize how 
much greater service is given by 22.5 
batteries than by individual flashlight 
cells. The latter type are designed dif- 
ferently, and are not made by the same 
formulas which are used for B bat- 
teries. The manufacturers know that 
flashlight cells cannot give the same 
service as these intended for radio work. 

Over a period of one year, it costs 
twice as much to use flashlight batteries 
as B batteries. 

The efficiency of a set is decreased 
by the former type, for they do not hold 
out ás steadily or as long. For short 
distance transmitting, several Navy 
type B batteries in series cost less and 
produce better results than the others. 
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The Radio 

D O radio men ever meet without 
asking the preliminary ques- 
tion, "What's new?" Then, 

after agreeing that there is only the 
same old stuff, they proceed to disclose 
developments. 

The delay caused by the printers' 
strike makes the announcement of open 
transmitters rather late, though from 
the inquiries which are coming in it 
seems as if the news has not been thor- 
oughly broadcasted. Page 108 gives 
the details, with some other thoughts 
which experimenters and others should 
bear in mind. 

It is to be hoped that experimenters; 
instead of acclaiming the successful 
conquest of their rights, will think a 

thought of thanks in the direction of 
Washington, D. C. People in general 
seem to think, in these days, that the 
capitol is a politicians' Baden-Baden. 
So it is for some of our anti-American 
labor representatives. 

In all events, the experimenters' long 
period of watchful waiting is over. 

AND, speaking of this watchful 
waiting business, the Army did a 

little about which most of us knew 
nothing until it was disclosed by Major 
Tinsley at the first fall meeting of the 
Institute of Radio Engineers. Little 
Silver turned out in good form to sup- 
port the Major, but the announcements 
of the meeting were so late that the at- 
tendance was far below that merited by 

the paper. 
Major Tinsley gave the results of a 

long -continued 24 -hour watch on the 
radio compass: This set of experi- 
ments, made to determine the errors of 
the compass, is one of the most com- 
plete and accurate set of observations 
ever made on receiving effects. 

The result of these experiments 
makes possible a new and more satis- 
factory theory for the propagation of 
waves, and affords an explanation for 
radio compass errors. 

THE Post Office Department, not to 
be outdone by the others, is taking 

up radio work. Just what the plans 
are, no one wants to say, but there are 
ground stations and a number of air- 
plane direction finders going into com- 
mission. It is understood that these 
sets are going into the largest airplanes 
ever built in this country, and that they 
will carry mail from coast to coast. 

AN important step in the popular- 
ization of the radio telephone is 

the new de Forest set which operates on 
110 volts, A. C. The set includes a 
step-up transformer from which current 
is put through a vacuum tube rectifier. 
Thus it is possible to put up the equip- 
ment in any place where A. C. is avail- 
able. . 

There has been much controversy in 

Department 
regard to the expense of various means 
for producing the potential necessary to 
operate audion transmitters. This 
method from de Forest adds another 
possibility. Already we have the 110 - 
volt motor -generator, and the storage 
battery operated dynamotor. They 
seem to be fairly even in the matter of. 
initial cost. Just which one is the least 
expensive is not settled. 

N at least one point, manufactur- 
ers of radio apparatus agree- 

radio business was never as good. Re- 
ports all summer, in fact, were that the 
orders came in faster than ever before, 
with a positive promise that this winter 
will be the biggest season the industry 
has known. 

Prices of complete apparatus are 
high, but, in the equipment of the re- 
liable concerns, there is a marked im- 
provement in design and workmanship 
over apparatus sold by the same com- 
panies before the war. 

As was predicted in previous num- 
bers, one-horse companies are coming 
back to worry the experimenters and the 
Post Office Department. It may be 

said, for the benefit of those who have 
unsatisfactory dealings with such con- 
cerns that the best way of handling 
them is by Post Office complaints. No 
one ever argues with that Department. 
Sometimes, however, trouble arises 
through mistakes, even with first-rate 
companies. Where there is an actual 
attempt to keep money without shipping 
the goods, it is a service to all the ex- 
perimenters to see that the company 
does what is right. 

Experimenters can make sure of the 
reliability of an advertiser in one way 
at least. The criterion of responsibil- 
ity is the advertising pages of EVERY- 

DAY. If a company is represented 
there, it has measured up to the most 
critical standards. 

By the way, are you having any diffi- 
culty in getting any kind of supplies 
for your work? It seems as if some 
things are not sold by any company, 
but EVERYDAY is always glad to help 
when you have trouble. Call on us. 

IN the spring of 1917, Philadelphia 
found the likelihood of alien dis- 

turbances imminent, and various means 
of protection were considered. The pe- 
culiar arrangement of the city would 
have made it possible, by cutting the 
lines of communication at certain 
points, to create isolated sections. It 
was planned to put up radio equip- 
ments in the police stations, so that 
communication could be established by 
wireless if necessary. 

Permission to operate such stations 
was not granted at that time, however, 
and fortunately the need did not arise. 

Now, with the growing viciousness 

of strikes and labor uprisings, there are 
many cities which may find themselves 
in the plight against which Philadel- 
phia wished to guard. With the Army 
demobilized, it will be more difficult to 
get troops quickly than in 1917. 

Every locality where there are large 
factories employing foreign labor 
should have radio equipment in the 
police stations and armories. The cost 
of the apparatus is not great, it is an 
easy matter to interest men in the oper- 
ation of stations, and the saving that 
might be effected in time of need would 
pay for the apparatus and the interest 
on the investment for a hundred years. 

City officials will find the local ex- 
perimenters more than willing to co- 
operate in putting up stations and 
training operators, or, if necessary, a 
radio reserve could be organized. 
Members of the reserve would keep the 
sets in operating condition, and take 
charge of them in emergencies. 

EVERYDAY ENGINEERING will fur- 
nish any data required as to the equip- 
ment and available experimenters. 

THE enlarged Magazine, with the 
increased space devoted to the 

Radio Department, indicates the con- 
tinued advance and improvement which 
is always the aim of EVERYDAY. 

Next month starts a campaign for 
better transmitters. It has been thought 
advisable in the past months to favor 
receiving equipment since experimental 
activities were principally in that direc- 
tion. With the approach of sending 
permission, however, transmitters will 
be given their share of space. 

The small Simon set which will be 
described in January will give some 
new ideas. Also, an audion telegraph 
set is being worked up for the next 
issue. There are also a number of sug- 
gestions on receiving apparatus which 
the active experimenter will want to 
try out. 

Mr. Clement only winked his eye 
when he was asked about his next con- 
tribution, but, if he writes it, it will 
be too good to miss. 

The Radio Registry 
All kinds of opportunities are coming 

up in radio work, not only in the United 
States but in foreign countries as well. 
Men to fill these positions cannot be 
located readily, but they will be found 
through the Radio Register. Is your 
name among the others? 

There are obvious uses of such a 
listing. The data required is: 

Name. 
Address. 
Engineer or Experimenter. 
Age. 
Experience. 
Special qualifications. 
Radio station owned, if any. 

Address your letters to the Radio De- 
partment, EVERYDAY ENGINEERING. 
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The LC Table and How to Use It 
A Short Cut Method for Determining the Wavelength of an Oscillating Circuit 

BY means of the LC table, the long the first two numerals of the wave- used that their product will equal the 
struggle with the wavelength length and under the third. Such val- LC value corresponding to the given 
formula can be avoided. This ues of capacity and inductance must be wavelength. 

table gives the wavelength correspond- 
ing to the product of the inductance in 
cms., and the capacity in mfds. In 
other words, if the inductance and ca- 
pacity are multiplied together, that 
value will be found in the table oppo- 
site the resulting wavelength. Or, if 
it is desired to find the capacity and 
inductance required for a given wave- 
length, in the table, opposite the re- 
quired wavelength, a number will be 
found to which the product of the in- 
ductance and capacity must be equal. 

The following examples illustrate 
the method by which the table must 
be used. 

1. To find the wavelength of a cir- 
cuit, knowing the inductance and ca- 
pacity: 

a. Multiply the inductance in cms. 
by the capacity in mfds. Locate the 
number in the table. If the number is 
not greater than 286.4, the first two 
numerals of the wavelength will be at 
the left-hand column, and the third 
numeral at the top of the row. 

b. If the number is greater than 
286.4, add an even number of decimal 
points until the number is smaller than 
286.4. Then the first two numerals of 
the wavelength will be at the left-hand 
column, and the third number at the 
top of the row. Add as many 0's as 
there were pairs of decimals added to 
the' original number. 

Example a. What is the wavelength 
of a circuit having 1,000,000 cms. and 
0.00023 mfd.? 

First, 1,000,000 x 0.00023 = 230. 
In the table, 230 is across from 900 and 
under 4. Therefore, the first two num- 
bers of the wavelength are 90 and the 
third, 4. Answer: 1,000,000 cms. 
and 0.00023 mfd. give 904 meters 
wavelength. 

Example b. What is the wavelength 
of a circuit having 10,000,000 cans. 
and 0.0011 mfd.? 

First, 10,000,000 x0.0011 = 11,000. 
This number is greater than 286.4. 
Adding one pair of decimal points, this 
number becomes 110.00, which is less 
than 286.4. In the table, 110 is across 
from 620 and under 5. Therefore, the 
first two numbers of the wavelength are 
62, the third is 5, and one 0 is added 
for the pair of decimal points put on 
the orignal number. Answer: 10,000,- 
000 cms. and 0.0011 mfd. give 6,250 
meters wavelength. 

2. To find the capacity and induc- 
tance required for a given wavelength. 

a. If the wavelength is under 1,009 
meters, look for the number opposite 

LC TABLE 
0 1 2 3 4 6 8 7 8 9 

0 
10 
20 
30 
40 
60 

.02818 

.1127 

.2534 

.4506 

.7041 

.0002816 
.03407 
.1242 
.2707 
.4734 
.7324 

.001127 

.04056 

.1862 

.2882 

.4966 

.7814 

002834 
04767 
1489 
8066 
6807 
7911 

00460 
06618 
1622 
8266 
6463 
8212 

.007041 
.06336 
.1760 
.3449 
.6702 
.8619 

.01014 

.07207 
..1904 
.8650 
.6960 
.8881 

.01380 

.08138 

.2063 
.8866 
.8220 
.9149 

.01802 

.09124 

.2208 

.4066 

.6486 

.9471 

.02180 

.1016 
.2368 
.4284 
.6761 
.9806 

80 
70 
80 
90 
100 

1.014 
1.880 
1.802 
2.280 
2.818 

1.047 
1.420 
1.848 
2.831 
2.872 

1.082 
1.460 
1.893 
2.383 
2.929 

1 

1 

1 

2 
2 

1108 
801 
940 
436 
988 

1:168 
1.642 
1.987 
2.488 
8.046 

1.190 
1.684 
2.034 
2.641 
8.106 

1.227 
1.627 
2.083 
2.596 
3.163 

1.264 
1.663 
2.181 
2.660 
8.224 

1.302 
1.713 
2.181 
2.704 
8.284 

1.341 
1.767 
2.230 
2.759 
8.845 

10 
20 
30 
40 
60 

3.407 
4.065 
4.767 
6.618 
8.836 

3.469 
4.128 
4.883 
6.698 
6.421 

8.832 
4.192 
4.906 
6.078 
6.604 

3 
4 
4 
6 
8 

696 
260 
982 
757 
692 

8.669 
4.829 
6.068 
6.839 
6.677 

3.724 
4.399 
6.131 
8.921 
6.764 

3.789 
4.471 
6.207 
8.003 
8.862 

3.856 
4.641 
5.284 
6.084 
6.940 

3.921 
4.618 
6.863 
6.169 
7.031 

8.987 
4.686 
8.441 
8.252 
7.119 

00 
70 
80 
90 
200 

7.267 
8.188 
9.124 
10.16 
11.27 

7.298 
8.238 
9.226 
10.27 
11.38 

7.889 
8.830 
9.328 
10.88 
11.49 

7 
8 
9 

10 
11 

462 
428 
432 
49 
01 

7.671 
8.628 
9.632 
10.69, 
11.71 

7.667 
8.622 
9.688 
10.70 
11.84 

7.769 
8.722 
9.740 
10.81 
11.96 

7.882 
8 822 
9.846 
10.92 
12.07 

7.947 
8.921 
9.954 
11.04 
12.18 

8.042 
9.024 
10.06 
11.15 
12.29 

10 
20 
30 
40 
60 

12.42 
13.02 
14.89 
16.22 
17.60 

12.84 
13.76 
16.03 
16.88 
17.74 

12.66 
18.88 
16.18 
16.49 
17.88 

12 
14 
16 
16 
18 

77 
01 
29 
63 
02 

12.89 
14.13 
16.42 
10.77 
18.17 

13.01 
14.28 
16.66 
18.90 
18.31 

13.14 
14.38 
16.66 
17.04 
18.46 

13.28 
14.61 
18.81 
17.18 
18.80 

13.89 
14.63 
18.95 
17.32 
18.74 

13.50 
14.77 
16.08 
17.48 
18.89 

80 
70 
80 
90 

300 

19.04 
20.63 
22.08 
23.68 
26.34 

19.18 
20.68 
22.23 
23.84 
25.52 

19.83 
20.84 
22.39 
24.01 
26.88 

19 
20 
22 
24 
26 

48 
99 
66 
17 
64 

19.68 
21.14 
22.71 
24.33 
28.02 

19.77 
21.29 
22.87 
24.80 
26.19 

19.93 
21.46 
23.03 
24.87 
28.36 

20.07 
21.61 
23.19 
24.84 
28.54 

20.22 
21.76 
23.86 
25.00 
26.72 

20.36 
21.92 
23.82 
25.18 
,26.89 

310 
20 
80 
40 
60 

70 
80 
90 
400 

27.07 
28.82 
80.88 
32.68 
14.49 

27.24 
29.01 
30.84 
32.76 
34.89 

27.42 
29.20 
31.03 
32.94 
34.88 

27 
29 
31 
33 
36 

58 
38 
22 
13 
10 

27.78 
29.65 
31.41 
83,33 
36.29 

27.94 
29.76 
31.69 
33.52 
35.48 

28.12 
29.92 
31.78 
83.71 
36.68 

28.30 
30.10 
31.98 
83.90 
35.89 

28.47 
30.30 
82.17 
34.10 
86.09 

28.85 
30.48 
32.38 
34.80 
88.29 

38.60 
88.63 
40.68 
42.84 
46.0e 

36.69 
38.77 
40.87 
43.05 
46.27 

38.90 
38.96 
41.10 
43.27 
48.50 

37 
39 
41 

43 5 

10 
17. 

30 
49 
73 

37.31 
39.40 
41.52 

48.96 

37.82 
39.69 
41.75 

48.19 

87.72 
39.81 
41.96 
44.16 
6.40 

37.93 
40.01 
42.17 

48.3 85 

88.13 
40.24 
42.88 

48.88 

38.33 
40.43 
42.80 

'47. 0 
49.43 
61.83 
64.28 
68.76 
69.83 

10 
20 
80 
40 
60 

47.84 
49.88 
62.07 
'64.53 
57.02 

47.65 
49.91 
52.31 
54.75 
57.28 

47.79 
60.14 
82.65 
66.00 
67.61 

48 
8) 
62 
65 
57 

04 
37 
79 
26 
79 

48.20 
60.63 
53.04 
66.61 
68.06 

48.49 
8).87 
53.28 
66.71 
68.29 

48.78 
51.09 
63.63 
68.01 
68.66 

48.95 
51.34 
53.78 
58.28 
58.80 

49.20 
61.67 
84.03 
68.52 
59.06 

60 
70 
80 
90 
600 

69.80 
62.20 
64.86 
87.01 
'0.41 __70.88 

59.84 
82.6 
88.18 
67.89 

60.00 
02.7J 
68.17' 
88.17 
70.96 

80 
83 
86 
68 
71 

87 
01 
67 
42 
26 

60.61 
83.27 
65.95 
88.71 
71.82 

80.89 
63.63 
88.22 
89.00 
71.81 

81.18 
63.80 
88.49 

'69.28 
72.11 

81.41 
64.08 
88.77 
89.57 
72.38 

61.66 
64.83 
87.05 
69.82 
72.68 

61.94 
64.60 
67.33 
70.11 
72.96 

10 
20 
80 
40 
60 

73.24 
76.14 

42.14 
86.19 

73.62 
78.42 

82.41 
:..61 

73.82 
78.74 

829 .71 
85.78 

74 
77 

83 
86 

09 
02 

03 
10 

74.40 
77.81 
80.283.3 

88.42 

74.87 
77.62 

83.64 
88.74 

74.98 
77.91 
80.913 

87.08 

76.28 
78.20 

84.26 
87.88 

75.84 
78.481 
81.671 

6 
87.66 

76.86 
78.81 

2 
84.87 
87.98 

80 
70 
80 
90 
600 

188.31 
91.49 
94.71 
'98.06 
101.40 

88.63 
91.79 
95.08 
98.88 
101.70 

88.92 
92.12 
76.37 
d8.88 
.02.10 

89 
92 
95 
99 
102 

25 
47 
72 
04 
30 

189.68 
92.78 
96.03 
99.38 
102.70 

89.88 
93.11 
98.38 
99.68 
103.00 

90.20 
98.42 
96.70 
100.00 
103.40 

90.83 
93.78 
97.01 
100.80 
103.80 

90.82 
94.08 
97.36 
100.70 
104.10 

94.4Í 
97.86 
101.60 
104.40 

810 
20 
30 
40 
60 

104.7 
108.2 
111.8 
118.3 
119.0 

106.1 
108.6 
112.1 
115.7 
119.3 

105.4 
108.9 
112.6 
116.1 
119.7 

105 
109 
112 
118 
120 

8 
2 
8 
4 
0 

108.2 
109.8 
113.2 
116.8 
120.4 

106.6 
110.0 
113.8 
117.1 
120.8 

106.9 
110.4 
114.0 
117.8 
121.2 

107.2 
110.8 
114.2 
117.9 
121.5 

107.6 
111.1 
114.7 
118.2 
121.9 

107.9 
111.4 
116.0 
118.6 
125.3 

80 
70 
80 
90 
700 

122.7 
126.4 
130.2 
134.1 
138.0 

123.0 
126.8 
130.6 
134.5 
138.4 

123.4 
127.2 
131.0 
134.8 
138.8 

123 
127 
131 
135 
139 

8 
8 
3 
2 
2 

124.2 
127.9 
131.7 
135.6 
139.8 

124.6 
128.3 
132.1 
138.0 
140.0 

124.9 
128.6 
132.6 
138.4 
140.4 

125.2 
129.0 
132.9 
136.8 
140.7 

125.7 
129.4 
133.2 
137.2 
141.1 

128.0 
129.8 
133.7 
187.6 
141.8 

10 
20 
30 
40 
50 

142.0 
16.0 
150.1 
164.2 
158.4 

142.3 
148.3 
150.4 
184.6 
158.8 

142.8 
148.8 
150.9 
168.0 
169.2 

143 
147 
151 
165 
169 

2 
2 
3 ' 

4 
7 

143.5 
147.6 
151.7 
155.9 
160.1 

144.0 
148.0 
152.2 
158.3 
180.4 

144.8 
148.4 
162.6 
158.7 
180.9 

144.7 
148.8 
183.0 
157.1 
181.4 

146.2 
149.2 
163.4 
167.8 
161.8 

148.6 
149.8 
163.8 
158.0 
162.2 

60 
70 
80 
90 
800 

162.7 
186.9 
171.3 
175.7 
180.2 

163.1 
167.4 
171.8 
178.2 
180.8 

163.6 
187.8 
172.2 
178.6 
181.1 

163 
188 
172 
177 
181 

9 
3 
7 
1 

8 

164.4 
188.7 
173.1 
177.6 
182.1 

184.8 
189.1 
173.6 
178.0 
182.5 

166.2 
169.6 
174.0 
178.4 
182.9 

185.7 
170.0 
174.4 
178.8 
183.4 

186.2 
170.4 
174.8 
179.8 
183.9 

166.6 
170.8 
175.3 
179.7 
184.3 

10 
20 
30 
40 
50 

184.3 
189.3 
194.0 
198.7 
203.4 

185.2 
189.8 
194.8 
199.2 
203.9 

185.7 
190.3 
194.9 
199.6 
204.4 

188 
190 
195 
200 
204 

1 

7 
4 
1 

8 

186.6 
191.2 
198.9 
200.6 
206.8 

187.1 
191.7 
196.8 
201.1 
205.9 

187.5 
192.2 
198.8 
201.6 
208.4 

187.9 
192.8 
197.2 
202.0 
208.8 

188.8 
193.1 
197.7 
202.9 
207.3 

188.9 
193.6 
198.8 
203.0 
207.8 

80 
70 
80 
90 
900 

208.3 
213.4 
218.1 
223.0 
228.0 

208.7 
213.8 
218.6 
223.6 
228.8 

209.2 
214.1 
219.1 
224.1 
229.1 

209 
214 
219 
224 
229 

7 
e 
8 
8 
6 

210.2 
215.1 
220.1 
225.0 
230.1 

210.7 
215.8 
220.8 
225.5 
230.5 

211.2 
218.1 
221.0 
228.0 
231.1 

211.8 
218.8 
221.6 
228.8 
231.6 

212.1 
217.1 
222.0 
227.1 
232.1 

212.6 
217.8 
222.6 
227.6 
232.7 

237.8 
243.0 
248.3 
253.8 
268.9 

910 
20 
30 
40 
50 

80 
70 
80 
90 
1000 

233.1 
238.8 
243.5 
248.8 
264.1 

233.8 
238.9 
244.0 
249.4 
254.7 

234.2 
239.2 
244.6 
250.0 
255.2 

234 
239 
245 
250 
255 

7 
9 
1 

3 
8 

235.2 
240.4 
245.8 
250.9 
256.3 

235.7 
240.8 
248.1 
251.4 
258.8 

238.2 
241.4 
26.7 
252.0 
257.4 

238.8 
241.8 
247.2 
252.4 
257.8 

237.2 
242.4 
247.7 
253.0 
288.4 

259.6 
265.0 
270.4 
275.9 
281.6 

280.0 
266.6 
271.0 
278.8 
282.1 

280.6 
288.1 
271.5 
277.1 
282.8 

261 
266 
272 
277 
283 

1 

8 
1 

6 
1 

281.7 
287.2 
272.7 
278.3 
283.8 

282.2 
267.7 
273.2 
278.7 
284.3 

262.8 
268.1 
275.8 
279.4 
284.8 

263.2 
208,7 
274.3 
279 9 
265.4 

263.8 
20,0,3 
274.9 
2841.4 
285.9 

264.3 
269.9 
275.4 
281.0 
286.4 
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b. If the wavelength is over 1,009 
meters, look for the number opposite 
the first two numerals of the wave- 
length, and under the third. Take off 
a pair of decimal points for each nu- 
meral, over three, of the wavelength 
value. The product of the inductance 
and capacity must equal the LC value 
found. 

Example a. What inductance and 
capacity must be used to give 793 
meters? 

The LC value, opposite 790 and un- 
der 3, is 177.1. If it is decided to use 

a 0.001 mfd. condenser, the inductance 
will be 177.1 - 0.001 or 177,100 cros. 

Example b. What inductance and 
capacity must be used to give 18,200 
meters? 

The LC value, opposite 180 and un- 
der 2, is 9.328. Since there are five 
numerals to the wavelength value, two 
pairs of decimal points must be taken 
away, making the number 93280. If 
it is decided to use a condenser of 0.002 
mfd., the inductance will be 93280 
0.002 or 46,640,000 cms. 

A New Transformer and Oil Condenser 
Two new and interesting transmit- 

ting instruments are shown in the ac- 
companying illustration. At the left is 
a closed core, non -resonance trans- 
former specially designed for use with 
the usual type of non -synchronous 
rotary gap used by experimenters. 

The secondary winding can be seen 
at the top of the transformer, wound on 
the main closed core. Below the panel 
are two impedances which regulate the 
primary supply current. They are 
wound on a separate core. 

If the power leads are connected to 
the left and center terminals, both im- 
pedances are in series with transformer 
primary. Across the center and right 
terminals, only the larger impedance is 
in. When the secondary is practically 
short-circuited by the rotary spark gap, 
the increased impedance of the regulat- 
ing coils limits the primary current. 

A commendable feature of the three 

ACM( 
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sizes now supplied is that they are rated 
in kilowatt -amperes, with stated power 
factors. This may require an explana- 
tion. On direct current work, the power 
in kilowatts is given by multiplying 
the voltage by the amperage. Not so 
with alternating current, for the prod- 
uct of the voltage and amperage is only 
the apparent power. An A. C. circuit 
may be carrying 100 volts and 10 am- 
peres though it accomplishes only 0.5 
kilowatts of work. The 100 volts times 
10 amperes means only 1 kilowatt -am- 
pere. To find the true power, the K. 
V. A. rating must be multiplied by 
the power factor. To determine this 
factor is beyond the means of most ex- 
perimenters. 

When, as should be done always, the 
K. V. A. rating and power factor are 
given, it is easy to determine the true 
power. For example, the transformer 
illustrated is rated at 1.15 K. V. A. and 

0.345 K. V. A. With a power factor of 
0.75 at high power, this means 0 76 K. 
W. or 760 watts. On low power, 0.345 
K. V. A., at a power factor of 0.87, is 
300 watts. Reduced power, when pos- 
sible, means less QRM. 

An excellent protective spark gap is 
fitted to the transformer. It will be 
seen that the gap length cannot be in- 
creased unless the discs are actually re- 
moved. The secondary voltage ranges 
from 6,000 to 12,000 for the three sizes. 
With a condenser of 0.006 mfd., the 
spark has a note of approximately 800 
cycles. 

The oil condenser, at the left of the 
illustration, is rather new for experi- 
mental work. Inside the aluminum 
case, the metal plates are held by sturdy 
insulation. Transil oil is used for the 
dielectric. This gives a capacity of 
0.0035 or 0.007 mfd., according to the 
size. The break -down voltages for the 
two sizes are 10,000 and 8,000 respec- 
tively. Creeping of the oil is prevented 
by oil -tight covers. 

Resistance losses are surprisingly low 
in a condenser of this type. At 300 
meters, for example, the resistance was 
only .05 ohms. 

Don't forget your lightning switch. 
It is one of the most important pos- 
sible sources of lost energy from the 
receiver. The ordinary slate base, fas- 
tened to the side of the house, allows 
energy to leak through the base itself 
over the dust layer on the surface, and 
through moisture which may collect on 
the under side. 

rt 
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Experimenters are making rapid preparations for transmitting. Although there is no promise, there is a good chance that stations will 
open within a month 
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Radio Experimenters Back On Old Status 
All War -time Restrictions Lifted from Stations Used Only for Private Experimental work 

HARDLY a branch of the United 
States Government has escaped 
criticism and blame on one ac- 

count or another. Among radio men, 
at least, the Navy Department has had 
its share. Even the experimenters, 
chafing under restrictions which, they 
thought, should have been removed soon 
after the signing of the Armistice, have 
harbored a feeling against the Naval 
authorities. 

On October 1st, 1919, radio 
menters were allowed to re- 
sume transmitting provided, as 
was the case before the war, 
they have amateur operating 
and station licenses. Those 
who are all ready to use their 
transmitters should apply to 
the Radio Inspector, Customs 
House, of the city at which 
their district office is located. 
In writing, ask for applica- 
tion blanks for operator's ex- 
amination, station license, or 
both, as the case may be. All 
licenses were revoked at the 
beginning of the war. New 
call letters are now being as- 
signed. 

This action applies to ama- 
teur, technical, training school 
and experimental stations 
which do not carry on paid 
traffic. It will not be possible 
to issue operators' and station 
licenses immediately because 
of the volume of applications. 
However, temporary permits 
will be issued on applications 
which indicate that the equipment and 
operators comply with the law. 

A list of the radio districts is given 
below, so that each man can locate his 
district office: 

1. BOSTON, MASS. 
Maine, New Hampshire, Vermont, Massa- 

chusetts, Rhode Island, Connecticut. 
I. NEW YORK, N. Y. 

New York (county of New York, Staten 
Island, Long Island and counties on the 
Hudson River to and including Albany, 
Rensselaer and Schenectady) and New Jer- 
sey (counties of Bergen, Passaic, Essex, 
Union, Middlesex, Monmouth, Hudson and 
Ocean) . 

3. BALTIMORE, MD. 
New Jersey (all counties not included in 

second district), Pennsylvania (counties of 
Philadelphia, Delaware, all counties south of 
the Blue Mountains and Franklin County), 
Delaware, Maryland, Virginia, District of 
Columbia. 

4. SAVANNAH,' GA. 
North Carolina, South Carolina, Georgia, 

Florida, Porto Rico. 
5. NEW ORLEANS, LA. 

Alabama, . Mississippi, Louisiana, Texas, 
Tennessee, Arkansas, Oklahoma, New Mexico. 

6. SAN FRANCISCO, CAL. 
California, Hawaii, Nevada, Utah, Ari- 

zona. 

experi- 

E_.mnowl 

7. SEATTLE, WASH. 

Oregon, Washington, Alaska, Idaho, Mon- 
tana, Wyoming. 

8. CLEVELAND, OHIO 

New York (all counties not included in 
second district), Pennsylvania (all counties 
not included in third district), West Vir- 
ginia, Ohio, Michigan (Lower Peninsula). 

9. Cralcaco, ILL. 
Indiana, Illinois, Wisconsin, Michigan' 

(Upper Peninsula), Minnesota, Kentucky, 
Missouri, Kansas, Colorado, Iowa, Nebraska, 
South Dakota, North Dakota. 

NAVY DEPARTMENT MIA-KR 

UNITED STATES NAVAL COMMUNICATION SERVICE 
C..IC« o. 

DISTRICT COMMUNICATION SUPSRINTrND.NT 
THIRD NAVAL DISTRICT 

44 WHITEHALL .t BEET 

October lst. 1919. 

the !di tor. 
Rv.rydsy $le in eriae llaeastne, 
! Rest 45th Street. J. York City. 
Dear Sir. 

Effeetive Ootoher 1st. 1919. all restrictions 
amatoore am amateur radio stations are removed. 

This does not apply to any station headline oo.- ~roial baldness of any oharaot.r.iioladlne business of 
owner. 

Attention is invited to the facet that a Department 
-of Cameros radio station lions* 1s necessary before 
amateur radio stations oar transit. Applioations should 
be wads to the nearest radio inap.otor. 

Licata rant C sr. DSO. 

This act of the Naval authorities 
suggests a review of the present radio 
situation. Word regarding transmit- 
ting came through just as the Magazine 
was being closed, so that it is impos- 
sible at this time to say how it came 
about that restrictions were lifted. At 
the same time, there is enough informa- 
tion available to throw a different light 
on some matters which have been dis- 
cussed by the radio publications in such 
an emphatic manner. 

First off, EVERYDAY wants it under- 
stood that it believes the Navy Depart- 
ment to be made up of very human 
men, men who are trying to do what is 
right, and as quickly as possible when 
the right time comes. In other words, 
we believe that the Navy is one of the 
strongest supporters of the radio ex- 
perimenters. However, these men are 
serving a greater purpose than the con- 
trol of experimental radio-they are in 
the service of the United States of 
America. 

When they appear to fail the people 
of the country, it is sometimes because 
the people fail them. Take the radio 
operating system which has been so 
widely condemned. It is obvious that 
permanent Government control will 
fail, if it is put into operation, but, as 
they are conducting the service until 
definite action is taken, .they are doing 
it under tremendous handicaps. 

If you could see the Naval Com- 
munication Office at New York, you 

would understand that, try as 
they may, they cannot handle 
the present tremendous traffic 
with the reduced personnel 
now employed. Moreover, it 
is a different matter, with hun- 
dreds of ships, than in the 
old days when the total num- 
ber of ship stations did not 
amount to over five hundred. 
And, as a matter of fact, the 
service now is not as bad as 
some would have us believe. 

A little careful thought, 
with a knowledge of the facts, 

as shows that actually, the peo- 
ple of this country are being 
very well served by .the Navy 
Department. 

Consider the situation in 
other countries. America, con- 
demned by every sort of de- 
structive agitator, is the only 
country in which the rights of 
radio experimenters are recog- 
nized. This means more than 
than the statement indicates at 
first glance. It means that, as 

far as the public, which is primarily 
responsible for emergency acts of the 
Government, will allow, the authorities 
are making it possible for them to have 
what they want as fast as the people 
take the constructive steps on which the 
work of the Government depends. 

The Navy Department has actually 
shown a sincere appreciation for the 
radio experimenters. It has done more 
than it promised when the stations were 
closed. As soon as conditions made it 
practical, on April 15th, 1919, receiv- 
ing was permitted. Now, though peace 
has not been declared, experimenters 
have been put back on their pre-war 
status. Beside that, the Navy is en- 
couraging radio work by sending out 
an evening code practice. 

Instead of hampering the experi- 
menters, the Department is doing all it 
can to help them. Perhaps if a spirit 
of gratitude replaced the grumbling 
which has been directed toward the 
authorities, they might do even more 
for us. 
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The U. S. Navy Radio Compass 
.PART 1 

What the Radio Compass Is, How It Works, and for What It Is Used 

THROUGH the courtesy of the 
U. S. Navy Department, Bureau 
of Steam Engineering, and the 

co-operation of Commander H. C. 
Hooper, complete details are now avail- 
able on the theory, design and opera- 
tion of the Radio Compass or direction 
finder. The development of this ap- 
paratus was one of the most important 
accomplishments of the Navy, and in - 

Fig. 1-General design of loop anten- 
nas, showing the box and flat types 

formation concerning it, one of the most 
carefully guarded secrets. 

In the first part of this article, the 
general theory and operation is taken 
up; the second part deals with the in- 
struments and circuits employed. 

The Bilateral Compass 

The operation of the radio compass, 
known more widely as the direction 

For short wave reception, a coil of 5 
turns, % in. apart, on a frame 4 feet 
square will give good results. Wave- 
lengths up to 20,000 meters can be re- 
ceived on a loop of 40 turns, / in. 
apart, on a frame 4 feet square. Either 
bare or insulated wire can be used, but 
particular precautions must be taken to 
prevent leakage between the turns. 

To illustrate the theory of operation 

Fig. 2-In this position the turns of the coil 
are cut at right angles and signals are heard 

of the loop, let us consider Fig. 2. As 
is well known, magnetic waves travel 
out radially from a wireless transmit- 
ting station. If a coil, whether round 
or square, is placed in this field in The 
position shown at Fig. 2, the lines of 
force cut through the turns of wire on 
the coil at right angles, setting up a cur- 
rent in the winding. In Fig. 3, how- 
ever, the lines of force are parallel with 
the turns, and induce no current. 

Fig. 4-When the horizontal part of the turns point at two 
opposite transmitters, signals are heard from both stations 

finder, depends chiefly on the action of 
the loop antenna. Although varying in 
shape and size, they are usually wound 
as in Fig. 1, more often in the box type 
form. A circular shape cán be used 
as well, and in some cases the turns of 
the box type are bunched together. In- 
ductance requirements determines the 
lumber of turns and their size. There 
is a relation between the turns and area 
enclosed which give maximum signal 
strength, but for ordinary purposes, it 
is safe to make the box type from 3 to 
5 feet on a side, with enough turns to 
give the inductance necessary. 

Lire el Direcfien 

mitter is moved to T, diagonally op- 
posite, the loop will still receive maxi- 
mum signals at the same position. 

Under actual working conditions, the 
apparatus is connected as in Fig. 5. 
The loop is in series. with a loading 
coil and both shunted by a 0.0005 or 
0.001 mfd. variable condenser. A crys- 
tal detector can be used for short dis- 
tances, but an audion is needed for long 

Pig. 3-Here the lines of force are parallel 
to the turns and no current is set up 

range receiving. Where both a loop 
and a regular antenna are used with a 
loose coupler, Fig. 6, the antenna may 
be connected in the usual manner, and 
the loop inserted in the secondary cir- 
cuit, with a short circuiting switch. For 
standly or long distance work, the loop 
is short circuited, and signals received 
on the coupler by means of the antenna. 
When signals are heard, the loop switch 
is opened, the secondary coupling made 

5-The connections of a simple loop receiver for bilateral 
work. An audion must be used to coverany great distance 

If, then, a receiving set is connected 
to the coil or loop, and signals are sent 
out from the transmitter, they will be 
heard when the loop is in position Fig. 
2, but no signals at Fig. 3. This effect 
can be used to show the line of direction 
of the origin of the signals. It will be 
seen that the horizontal part of turns 
lie in the line of direction when the sig- 
nals are at maximum intensity. 

This system does not show the abso- 
lute direction, as will be seen from Fig. 
4. Suppose that a transmitter is set up 
at T, and the loop A B adjusted for 
maximum signals. Now, if the trans- 

as loose as possible, and the signals re- 
tuned while the position of the loop is 
varied. 

Fig. 7 shows a method for obviating 
the necessity of retuning when the loop 
is thrown in. A S. P. D. T. switch is 
wired so that it short circuits either the 
loop or a small variable inductance, A. 
When once adjusted, it will need no 
further attention. This initial adjust- 
ment is obtained in the following man- 
ner: 

Signals are first received on the large 
antenna, with A short circuited and the 
loop open, but not in a position to pick 
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up signals; then the loop is shunted and 
the signals tuned in again by varying 
A. Now A is equivalent to the loop. 
If a station is tuned in on the antenna, 
wtih the loop out, A will be in the cir- 
cuit. When the switch is changed over, 
A will be cut out, but the wave length 
will not change, for the loop will be in. 

Uses of the Bilateral Compass 

The bilateral compass, though it does 
not indicate the absolute direction of a 

rt J 

The Unilateral Compass . 

Having reached an understanding of 
the action of the loop and the bilateral 
compass, the next step is the unilateral 
or absolute direction type. This shows 
in which radial direction the transmit- 
ting station lies, instead of a diametri- 
cal direction. 

It is well known that the ordinary 
T, L, umbrella, and similar forms of 
antennas are practically non -direction- 
al. However, regardless of the direction 

Fig. 6 --Standby work is done with the antenna, 
and the direction determined by using the loop 

transmitter, has many inportant uses. 
Take, for example, a ship nearing port 
in a heavy fog or storm such that lights 
are not visible. At either side of the 
harbor, there is a direction finder, Fig. 
8, at which signals are received from 
the ship. Station T determines the di- 
rection of the ship and finds angle C, 
T, the angle D. Then, by simple trigo- 
nometry, the exact location of the ship 
can be found, and the captain informed 
as to his position. 

The same system serves to locate an 
experimental station which is not li- 
censed, or does not meet the Govern- 

antenna than in the loop, the coupling 
must be adjusted until the antenna cur- 
rent in the secondary circuit is the same 
as.that put in by the loop. Otherwise, 
the signals from the antenna would be 
so strong that no variation in strength 
would be noticed as the loop is moved 

The Compass Under Working 
Conditions 

In operation, _there are two effects 
not brought out in the theoretical dis- 
cussion. First, the sharpest indica - 

Fig. 8-Aship at sea can be located by using 
two direction finding stations on the coast 

from which the signals come, the cur- 
rent induced in the antenna is always 
in the same direction. 

Keeping this last statement in mind, 
let us examine Fig. 9. Coil A B is 
placed in the position for maximum 
signal strength and current flows 
through the winding. It is then turned 
180° to the position A, B1. The signal 
strength has not been changed, but the 
current flows in the opposite direction. 
In other words, moving the coil 180° 
does not change the amount of current, 
yet the direction is reversed. 

The unilateral effect is produced by 

Fig. 7-The loop can be used or cut out with- 
out changing the wavelength of the secondary 

ment requirements. During the war, 
enemy radio stations were discovered 
by this method. 

Another use of the direction finder is 
in cutting out interference. A high 
powered transmitter may be sending 
nearby, yet, if it is not in the line of 
direction of the loop, it will not be 
heard. This is a particular advantage 
in cities where there are many experi- 
mental stations. 

On airplanes, the compass serves to 
guide the pilot toward his objective 
or home field. The magnetic compass 
shows the general direction, overcoming 
the disadvantage of the bilateral effect. 

tions, with the bilateral connections, are 
at minimum signal strength. Second, 
sharp indications cannot be obtained 
with the unilateral compass. 

It is necessary, therefore, to use both 
effects for accurate absolute direction 
finding. The method is as follows: 

1. Signals are first received with 
close coupling between the primary and 
secondary, with the compass switch at 
Bilateral, Fig. 11. This gives a non - 
directional effect and maximum receiv- 
ing efficiency. 

2. When a station has been tuned 
in, the coupling is reduced, the switch 

Fig. 9-Turning the coil 180° changes the direction 
of the current but the signals are still as strong 

combining the actions of the antenna 
and loop. Fig. 10 shows the method 
employed. Signals are received on the 
antenna which is connected to the 
ground through the primary of a loose 
coupler. At the same time, the signals 
are picked up by the loop which is in- 
serted in the secondary circuit. In one 
of the maximum positions, the currents 
in the antenna and loop will be in the 
same direction and will aid each other 
giving a louder response in the tele- 
phones. In the other maximum posi- 
tions, 180° from the first, the loop cur- 
rent will oppose that in the antenna, so 
that they will produce no signals in 
the phones. 

Since the current is greater in the 

put at unilateral, and the loop turned 
until the position for maximum signals 
is found. This will indicate the abso- 
lute direction approximately, Fig. 12. 

3. Finally the loop is turned 90' 
from its former position and the com- 
pass switch is put at bilateral. Now 
the direction can be determined ac- 
curately, adjusting the loop for mini- 
mum signals. 

Since there is nothing about the loop 
itself to show on which side the maxi- 
mum effect is obtained, it is necessary 
at first to make a determination on some 
station whose direction is known. This 
side should be marked, as it will be al- 
ways the same, provided that no con- 
nections are reversed. 
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Compass Faults and Troubles 

Certain difficulties may arise which 
will make the direction finding effect 
inoperative. The symptoms and reme- 
dies are listed here: 

1. Lack of sharp turning at mini- 
mum position, bilateral connection. 

connections reversed. This can be 
connected by locating a known sta- 
tion and reversing connections until 
a correct reading is obtained. 

Calibration for Distortion 
At stations where metal buildings or 

structures are located nearby, it may be 

Fig. 10. Combination receiving for unidirectional work 

a. If any connection is made be- 
tween the receiving apparatus and the 
ground, this trouble will result. 

b. The grounding may be due to 
excessive distributed capacity be- 
tween the secondary and the ground 
or large metal objects in the operat- 
ing room. All apparatus must be 
kept away from such objects. 

c. Leakage or excessive distributed 
capacity between -the loop and an- 
tenna leads. 
2. Minimum signals always at the 

same position, bilateral connection. 
a. Neighboring antennas not dis- 

connected from the ground. 
3. Readings reversed 180', unilat- 

eral connection. 
a. Antenna and ground and coil 
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ship, the work is easy, since the station 
and metal structures, the ship itself, 
can be swung around in various direc- 
tions. 

A land station, however, presents 
greater difficulties. The only way by 
which it can be- calibrated is to carry 
an adjustable transmitter around the re - 

Pig. 11. Either system can be used by changing the compass switch 

found that distorted directional read- 
ings are obtained. The distortion of 
the electrical waves by metal objects is 
comparable to the bending of light or 
sound waves. 
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necessary, even in a metal framed build- 
ing unless the limit of accuracy is re- 
quired. 

The second part of this article will 
appear in the November issue. It will 

M:+inwT 
a ;gaud Ion* 

e; i.+...i 
C.nn,c{;.n 

Fig. 12. By listening in both ways, the transmitter can be located accurately 

This effect increases with the wave- 
length, so that if a loop is used over 
a long range of frequencies, determina- 
tions for distortion should be made at 
several wavelengths. In the case of a 

ceiving station. In general, this is not 
describe the apparatus used by the 
Navy Department, and will give photo- 
graphs, circuits, and details of the in- 
struments. 

LOOP ANTENNA USED THIR- 
TEEN YEARS AGO 

THE loop type antenna has come 
to general notice only within the 

last year, since the necessity for secrecy 
regarding Government activities was 
removed. As a matter of fact, Prof. 
G. W. Pickard filed a patent in June, 
1907, covering the use of the loop, 
operating on magnetic wave compo- 
nents. 

Possibly because of the limitations 
in equipment, results obtained were of 
little practical import. It is interest- 
ing to know, however, that Prof. Pick- 
ard was well aware of the possible use 
of the loop, and carried out many ex- 
periments to determine various direc- 
tional effects. 

This patent is number 876,996. 
Copies can be obtained from the Patent 
Office, Washington, D. C., at a cost of 
five cents. 

RECTIFIER FOR STORAGE BAT- 
TERY CHARGING 

IT can be truly said that the electri- 
cal engineer's work is never done. 

There are always improvements and 
refinements to make. 

The new Clapp-Eastham rectifier is 
a product in keeping with the con- 
tinuous advance in electrical devices. 
The illustration here shows the storage 
battery charging outfit, consisting of a 

step-down transformer and vibrating 
rectifier. 

When the connecting plug is put into 
any light socket on an A. C. line the 
voltage is reduced, and the low tension 
current is put through the rectifier, 
which allows it to pass into the storage 
battery in one direction only. An in- 
teresting feature is that if the A. C. cur- 
rent fails the battery cannot discharge 
back into the transformer. Moreover, 

the battery can be connected to the , ec- 
tifier in either direction, yet the current 
will always flow into the battery in the 
right direction. 

It will be seen that the instrument 
is as nearly proof as it can be made, a 
great advantage to the unskilled man 
who takes care of his own car. Two 
sizes are made, one for charging a 6 - 
volt battery at 7 amperes, and one for 
a 12 -volt battery at 4 amperes. These 
types are made for 110 volts or 220 
volts. 

Using this rectifier, the cost for 
charging the ordinary 6 -volt battery is 
only ten to fifteen cents. 

RADIO CLUBS 
EVERYDAY invited all radio clubs 

throughout the country to send in 
announcements of activities, or other 
matters of general interest for publica- 
tion in the Radio Department. 

We are still looking for methods by 
which clubs can increase the balance of 
the exchequer. If you have used any 
plan successfully, let the others know 
about it. Get together a few of those 
good ideas. We know you have them I 
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The Problems of Vacuum Tube Circuits 
An Explanation of the Problems encountered in the Design of Detectors, Amplifiers, 

and Undamped and Modulated Telegraph and Telephone Transmitters 
By L. M. Clement 

THE AUDION AS A DETECTOR 
BEFORE discussing this subject, 

it may be well to show the action 
of a detector and the necessity 

for its use in the reception of radio 
signals. 

When an alternating current is ap- 
plied to the terminals of a telephone 
receiver, the diaphragm is alternately 
attracted and repelled from the receiver 
magnet at the rate equal to the fre- 
quency of the applied current. This to 
and fro movement of the receiver dia- 
phragm sets up a corresponding move - 

Fig. 39, is transmitting electromagnetic 
waves of 200,000 cycles per second in 
groups occurring 1/200ths of a second 
apart. There will be introduced across 
the inductance coil of the receiving sta- 
tion a voltage similar in every respect 
to the transmitted current of Fig. 39. 
Suppose this voltage were impressed on 
a telephone receiver, Fig. 39, no move- 
ment of the diaphragm would result, 
due to its inertia. If the diaphragm 
would follow the 200,000 cycles cur- 
rent, it would set up air vibrations 
which would be outside the range of 
audibility. 

JYi .4- 
.4-L00 
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Fig. 39. Left, a transmitter and receiver with and without a rectifying device. Right, current actions as they take place ix the different 

parts of a receiving Set 

current is shown graphically in 3, Fig. 
39. 

The audion, as we have seen, can be 
made to function as an amplifier with 
but little distortion by. arranging the 
circuit so that the signal voltage is ap- 
plied to the straight portion of the E., 
Ib--grid voltage, plate current-char- 
acteristic of the tube: By applying 
radio frequency voltages to the grid - 
filament circuit of a tube, the circuit of 
which is so arranged that distortion re- 
sults, apparent rectification takes place 
and the tube can be used as a detector. 
This is accomplished by making use of 

Sp.rk3sv.) Voli.,s o.. 
+k. Deincior Grid 
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ment of the air. The human ear is so 
constructed that these air vibrations, if 
they take place between 15 and 15,000 
times per second, affect the ear and pro- 
duce a sensation known as sound. Such 
vibrations give rise to sound waves. 
The ear is unable to detect air vibra- 
tions outside of this range. If currents 
of higher frequencies than the upper 
limit are applied to the telephone re- 
ceiver, no sensation of sound will be 
produced on the ear. In radio teleg- 
raphy and telephony, currents varying 
in frequency from 15,000 to 7,000,000 
cycles per sound are employed, and are 
generally referred to as radio fre- 
quencies, to distinguish them from the 
group of frequencies which are known 
as audio frequencies. 

In order to illustrate how the radio 
frequencies are made audible, let us 
consider the following example. Sup- 
pose an ordinary spark radio station, 

If now a device R, which will allow 
the current to pass in one direction and 
not in the other, is placed in the circuit 
as shown, the current wave will be recti- 
fied and appear as shown in 2 of Fig. 
39. 

The added effect of the resulting dis- 
torted high frequency currents will 
cause the diaphragm to be displaced to 
and from for each group of oscillations 
as shown in 2, Fig. 39, by the inside 
dotted lines. Since these groups fol- 
low one another' at a rate within an 
audible range, namely, 200 per second, 
the air wave set up by the diaphragm 
will be audible. Very little of the high 
frequency current will pass through the 
telephone receivers because of their high 
reactance. The condenser is provided 
to shunt these high frequencies around 
the telephone receivers; the low or group 
frequency currents pass through the 
telephone receivers. This telephonic 

Curr.dh 4'nry Phone. 
el*sauna +Y 

the curved portion of the Ec, Ib curve 
of the tube to produce distortion. This 
is exactly the effect to be avoided in 
using the tube as an amplifier. 

For normal operation of the audion 
as a detector or amplifier the voltage 
applied to the grid circuit does not ex- 
ceed the permanent negative voltage 
applied to the grid, Ec, Fig: 40. 

For this reason the grid never be- 
comes positive with respect to the fila- 
ment and no current can flow between 
the filament and the grid during any 
part of the cycle. From this we can 
see that no rectification of the signal 
takes place in this circuit. 

Possibly the best explanation of this 
action can be had by taking a specific 
example. Suppose a constant potential 
Ec, Fig. 40, is applied to the grid of 
the tube, of such a value that the in- 
coming signal voltage will be applied 
to the curved portion of EC, Ib curve. 
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If now the signal voltage of the form 
1 of Fig. 39 is applied across the con- 
denser C1, Fig. 41, it will be superim- 
posed on the negative grid voltage E., 
from the grid battery. Referring to 
Fig. 40, the steady value of the plate 
current with the steady value of grid 
voltage E., will be X'. If the grid volt- 
age is increased from E, to E, XM, 
the plate current will be reduced by a 
value X' M' and if the grid voltage is 
reduced by the value XN the plate cur- 

Ee-s 
X 

Fig. 40. The audion, used as a detector, distorts the 
incoming waves 

The current in the output circuit of 
the detector would then look something 
like 2, Fig. 39, if measured at the point 
marked X in the circuit diagram, Fig. 
41. 

The mean value of this current is in- 
dicated by the dotted line of 2, Fig. 39. 
The current through the telephones ap- 
proximates this, but is smoothed out to 
a certain extent by the high inductance 
of the telephone receivers. The final 
form of the telephone current is shown 

rent will be increased by the value 
X' W. X' N' is much larger than X' M', 
due to the curvature of the Ec, Ie curve, 
although X N and X M are equal. 

This leads to the conclusion that 
other things being equal, maximum de- 
tection is obtained when the curvature 
of the Ec, I. characteristic is great- 
est. Obviously, then, for best detection, 
Ee should be so chosen that the signal 
can be applied to the part of maximum 
curvatures of the characteristic curve 
just referred to. 

Fig. 

groups of waves per second. 
It is seen that the Ec, I, curve bends 

near its upper as well as its lower ex- 
tremity. Obviously, detection can take 
place around this curve4 portion, but 
the average plate current will be re- 
duced upon the arrival of the wave 
trains. 

This detection point is seldom, if 
ever used for two reasons. First, the 
plate current is many times that at the 
lower detection point. This exhausts 
the plate batteries more rapidly than is 
necessary. Second, when the grid is 

41. A damped wave receiver, arranged for maximum 
efficiency, as explained in this article 

in 3. In order to prevent the plate cur- 
rent from passing through the tele- 
phones, the choke coil K, of high im- 
pedance, and the condenser C of low 
reactance to the signal current, are em- 
ployed and connected as shown in Fig. 
41. The number of impulses passing 
through the telephones per second de- 
termines the note of the signal received. 
In the case of the example, there are 
200 impulses per second which corre- 
spond to the note produced by each 
spark transmitter sending out 200 

maintained at such a positive potential, 
a considerable amount of current flows 
in the grid circuit of the tube, which 
causes a reduction of the signal voltage 
across the tuning condenser, giving the 
same effect as a series resistance, name- 
ly, to reduce the current flowing in the 
tuning circuit and consequently the 
voltage across C1, in addition to de- 
creasing the sharpness of tuning in the 
circuit. 

The eight articles of this series will 
be a further discussiort of damped wave 
reception with a grid condenser and 
heterodyne reception. 

This Announcement is Repeated 
for the Benefit of Those Who 
May Not Have Seen It Before 

BY authority of the Director Naval 
Communications, commencing Oc- 

tober 5th, a code broadcast schedule, 
addressed to all amateurs, will be trans- 
mitted by the Naval Radio Station, 44 
Whitehall Street, on 1500 meters. This 
broadcast will be transmitted immedi- 
ately following the 9:00 P. M. press 
schedule_ 

Various items of interest to amateurs, 
such as the establishment of new sta- 
tions and changes in wave lengths of 
high power stations, will be transmitted 
in this broadcast schedule. 

Copies of the code to be used may 
be obtained by any amateur by sending 
a request to the District Communica- 
tion Superintendent, 44 Whitehall 
Street, New York City. When writing 
this request an amateur should give the 
following information: 

1. Name. 
2. Address. 
3. Age. 

4. Date concerning any military 
service. 

5. Commercial experience, if any 
performed. 

6. Class of operator's license, if 
any. 

7. Number of words per minute he 
can copy. 

8. Education. 
9. Size and power of transmitting 

set, if any erected. 
10. Type of undamped wave receiver, 

if one installed. 
11. Name of any radio organization 

or club to which he may belong. 

The object of this radio broadcast is 
to maintain the interest of radio ama- 
teurs and to train them in receiving 
code. 

A Warning 
Many amateurs are also under the 

misapprehension that if they have low 
power transmitting sets which, they be- 
lieve, cannot transmit beyond the limits 
of the state in which they are located, 
they do not require licenses. This is 
not the fact, inasmuch as .the law in- 
cludes stations which can interfere with 
messages from outside the state in 
which the station is located. This pro- 
viso, therefore, includes every transmit- 
ting station. 

Licensed stations require licensed 
operators. There is a penalty of $500 
provided for the person operating an 
unlicensed radio station, and an addi- 
tional penalty of $100 and imprison- 
ment of not more than two months or 
both for an unlicensed operator, and 
unless some of the offending amateurs 
promptly realize the necessity for sta- 
tion and operator's licenses, there is a 
possibility of their being prosecuted for 
violating the law. 
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Constructional Details of the Double Condenser 
A Design by Which the Capacity of a I"ariable Condenser 

Without Occupying Any Additional Space 
ALTHOUGH the peculiar con- 

structional problems of the 
double condenser has prevented 

its wide use, for apparatus where ex - 

ber of wavemeters built for the U. S. 
Signal Corps. The use for this pur- 
pose called for extraordinary stability 
and permanence. Because the wave - 

4111111IP 

Fig. 3. The condenser inverted, showing the assembled instrument 

pense is not a primary consideration it 
has the advantage of giving double the 
capacity of the usual types of con- 
densers without an increase in the over- 
all dimensions. 

Fig. 1 illustrates the principle of. the 
instrument. There are two sets of semi- 
circular fixed plates and two sets of 
semi -circular rotating plates. The sets 
of rotating plates are insulated from 
each other, but by the use of commu- 
tators and brushes, one movable set is 
connected to one fixed set, and the 
other movable set to the other fixed set. 

When the rotating plates are in the 
position shown at Fig. 1, they are in- 
side their corresponding fixed plates. 
Consequently, the only capacity in the 
condenser is from the edge affect across 
the straight parts of the semi -circular 
plates. It should be kept in mind that 
sets No. 1 and 1 are the same as a 
group of plates on an ordinary con- 
denser and No. 2 and 2 act as the 
other group. 

Then, when the movable plates are 
rotated, variable plates No. 1 go inside 
fixed plates No. 2, and variable plates 
No. 2 go inside fixed plates No. 1. The 
result is the same as that obtained with 
the single variable condenser. At maxi- 
mum capacity, opposite plates are in- 
termeshed. 

Fig. 2 shows the separate parts of 
the double condenser, with the assem- 
bled instrument in Fig. 3. This par- 
ticular type was used for a large num- 

I 

is Doubled 

dling would not change the calibration. 
The plates are of thick brass, set in 

milled brass posts and soldered in the 
slots. Brass posts which hold the mov- 
able plates are supported on bakelite 
washers, to which the shafts are 
clamped. Accuracy was carried to an 
extreme by using jigs and fixtures in 
drilling and machining the parts. De- 
tails of the rotating plates and com- 
mutators are shown in Fig. 2. 

The idea of soldering plates to the 
uprights is not new, though it is not 
done for experimenters' equipment. 
However, standard condensers, such as 
those made by the Leeds -Northrup 
Company, are made in this way. It is 
not practical, with aluminum plates, 
to use solder, but brass plates can be 
secured in that way. Aside from the 
added rigidity, there is an advantage 
over the washer separated plates in that 
the latter are liable to offer consider- 
able resistance due to poor contacts be- 
tween the plates. 

Stopping pins on the under side of 
the panel intercept short arms project- 
ing from a brass piece on the upper 
part of the movable plate assembly. 

i 

Fig. 2. Views of the fixed plates and the rotating plates, bottom up, illustrating the 
commutator 

meters were used for portable work in Thus, the plates are prevented from 
the field, it was necessary to make the turning more than 180 . 

condensers so sturdy that rough han- Bearings for the upper part of the 
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steel shaft are provided by a brass 
bushing set in the hard rubber panel. 
The use of a drilling jig made possible 
the accurate location of the bushing 
hole through the panel. There is a 
shoulder on the shaft which bears 
against a heavy phosphor bronze spring 
washer. 

Fixed PIrhsli.l 

o 

the upper shaft against the spring wash- 
er. When the rotating plates are ac- 
curately centered between the fixed 
ones, the lock nut is tightened and the 
plates are maintained securely in po- 
sition. 

A conical bearing for the lower end 
is more satisfactory than a pointed 

Re+e ry Pt.+.. No. 1) ,Rof. r y P l a4 e. tio.2 

Fixed Pt.+..No2 

o 

Fig. 1. In this position the capacity is minimum, for each rotary set is with 'n its own fixed set 

At the lower end, a thick bakelite 
panel is screwed to the brass plate sup- 
ports and carries, at its center, an ad- 
justable bearing of conical shape. The 
conical shoulder on the lower shaft cen- 
ters itself in the bushing. This bush- 
ing is threaded and fitted with a lock 
nut. In adjusting the position of the 
movable plates, the lower bearing is 
screwed up, pushing the shoulder on 

screw adjustment, because the former 
has a large bearing surface, while the 
latter operates entirely against the point 
of the screw. On heavy condensers of 
this type, such a point would wear 
away quickly, and wearing, permit the 
plates to drop. This would change the 
capacity of the condenser and the wave- 
length calibration of the meter. 

A 200 to 500 Volt Generator for Vacuum Tube Work 
The greatest drawback to the use of 

vacuum tube transmitters for long-dis- 
tance work has been the difficulty in 
getting a high -voltage direct -current 
generator. A motor generator set oper- 
ating on 110 volts a.c. or d.c. has been 
brought out by the International Radio 
Company. 

This set gives 200 to 500 volts at 0.2 
ampere. At a speed of 1,750 r.p.m. the 
48 commutator segments of the gen- 
erator give a smooth current from which 
the ripples can be taken out with a 
small iron core choke and shunt con- 
denser. 

The voltage is regulated by a separate 

rheostat, making it possible to control 
the input to the tubes and to obtain the 
proper operating potential. Motor and 
generator, connected by a flexible coup- 
ling, are mounted on a heavy wooden 
base approximately 19 in. long by 9 in. 
wide. Rubber feet on the base absorb 
any vibration. 

Now that power tubes are available, 
a number of undamped wave telegraph 
and telephone sets have been erected, 
and others are under way. In some 
cases audio frequency modulation is 
used because of the difficulty in hetero- 
dyning 200 -meter undamped waves. 
This can be done without any trouble 

however, with a rotary tone condenser 
at the receiving station. A coming 
article will describe the construction 
and use of the tone condenser. 

The Advantages of High 
Frequency Cable 

ANUMBER of experimenters 
"have sent in inquiries as to the 
advantages of using high fre- 

quency cable. They say, "Of course, I 
know it has less resistance, but does a 
small change in resistance have any ap- 
preciable effect on the signal strength 
of tuning?" 

The curve accompanying this article 
shows more clearly than words the ac- 
tual effect of resistance in the radio 
receiver. A coil was used first which 
had a resistance of 17.5 ohms at 350 
meters, connected with a variable air 
condenser and a thermo-couple oper- 
ated ammeter. Loosely coupled to this 
circuit was a calibrated oscillator. As 
the wavelength of the oscillator was 
varied, current readings were taken in 
the circuit under test. 

The results, when plotted, gave the 
lower curve in the illustration. It will 
be seen that the tuning was very broad, 
and the maximum current at resonance 
through the 17.5 -ohm coil was 0.5 mil- 
liampere. 
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A coil of high frequency cable, meas- 

uring 4.9 ohms at 350 meters, was then 
tested. At resonance, the current was 
2.5 milliamperes-five times greater 
than with the other-and gave a sharp 
resonance peak. Thus an increase of 
current equal to that of a one-step am- 
plifier was obtained, with far sharper 
tuning, by using high frequency cable" 

to cut down the resistance. When radio 
currents are so minute at best, the ex- 
perimenter can see for himself why 
cable should be used in place of solid 
wire. 

Undamped audion transmitters also 
require cable -wound coils, for losses 
due to solid conductors are very pro- 
nounced, particularly at such high fre- 
quencies as 200 meters. 
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Standardization of Receiver Wavelength Ranges 
A Method of Classifying Radio Receiving Sets According to the 

Wavelength Range for Which They Are Designed 
LTHOUGH the old practice of 

indicating the tuning range of 
a loose coupler or receiver by 

some wavelength value, such as a 
"1,000 -meter loose coupler," has been 
condemned, no practical alternative has 
been suggested. 

The persistence of some companies 
in keeping to this old method of desig- 
nation has done more to confuse or - 
prevent the proper understanding of 
tuning circuit design . than anything 
else. Particularly the beginners are 
led to think that there is such a thing 
as the wavelength of a loose coupler, 
as applied to the tuning range, and 
many experimenters who are older in 
the game have clung to the idea. 

Unfortunately, matters were not set 
aright at the start, as shown by the 
volume of answers to the query, "What 
is the wavelength of my loose coupler? 
It has coils . . ., etc.," in .the Ques- 
tion Boxes of radio magazines, even up 
to the present time. To tell a man the 
wavelength of a coil is like telling him 
where to find the four -foot yard stick. 
The difference is that the latter case is 
only a joke, while the former is a mis- 
leading statement and a discredit to the 
publication. 

Every experimenter should burn into 
his mind that the wavelength to which 
a coil will tune depends entirely upon 
the. capacity connected with it. For ex- 
ample, a coil of 1,000,000 cms. induct- 
ance will tune to 596 meters when 
shunted by a condenser of 0.0001 mfd., 
but, with a condenser of 0.001 mfd., 
the wavelength is 1,885 meters. 

Classification of Wavelength Ranges 

Since there was no practical natural 
basis on which to determine the wave- 
length ranges, an arbitrary - standard 
was created. Such a standard must be 
operative under the present communica- 
tion schedule, it must also be suited to 
possible future schedule changes, and, 
at the same time, it must adapt itself 
to the design of tuning circuits. 

The range of wavelengths, from ama- 
teur to commercial, mright have been 
divided into a large number of -small 
steps, or the steps divided according 
to the communication schedule now in 
use, but these methods offered no spe- 
cial advantages. Finally, a number of 
wavelength ranges for inductances and 
condensers were worked out, of which 
the following table offered the solution 
which has been adopted: 

L 0.0001 mfd. 0.001 mfd. 
cros. condenser condenser 
12,000 65 206 

120,000 
1,200,000 

12,000,000 
120,000,000 

206 
653 

2,065 
6,529 

653 
2,065 
6,529 

20,650 
The wavelength ranges, then, are: 

A range, 65 to 206 meters. 
B range, 206 to 653 meters. 
C range, 653 to 2,065 meters. 
D range, 2,065 to 6,529 meters. 
E range, 6,529 to 20,650 meters. 

This can be modified slightly to 
A range, 60 to 200 meters. 
B range, 200 to 600 meters. 
C range, 600 to 2,000 meters. 
D range, 2,000 to 6,000 meters. 
E range, 6,000 to 20,000 meters. 

Type 
Short Range 0.00006 to 0.00014 
Long Range 0.00013 to 0.00022 
Super Range 0.00016 to 0.00028 

Resultant Capacities with 
0.0001 to 

Type 0.0005 mid. 
Short Range 0.0003 to 0.0007 
Long Range 0.0005 to 0.0009 
Super Range 0.0006 to 0.001 

Objections may be raised that, while 
the secondary circuit of a loose coupler 
can be standardized, the different kinds 
of antennas used make it impossible to 
follow such practice in the antenna cir- 
cuit. Of course, the impossible can- 
not be done, but even here, by striking 
an average, serviceable standards can 
be applied. 

The standard short, long and super 
range antennas, of a single wire 30 ft. 
high and 100, 200 and 300 ft. long, 
respectively, have approximate capaci- 
ties of 0.0002, 0.0004 and 0.0005 mfd., 
respectively. To put this in the form 
of a table: 

Standard Single Wire Receiving Antennas, 
30 ft. High. 

Types Length Capacity 
Short Range 100 ft. 0.0002 mfd. 
Long Range 200 ft. 0.0004 mfd. 
Super Range 300 ft. 0.0005 mfd. 

Resultant Capacities with 
C antenna 

to 0.0005 mid. 

Which have been adopted as the stand- 
ard wavelength ranges. 

These ranges fit into the present 
operating schedule, and include a class 
of stations in each one. The A range 
is for short, undamped wave experi- 
mental stations. Short wave commer- 
cial stations are included in the B 
range. Most commercial traffic comes 
in the C range. Long wave spark trans- 
mitters and undamped stations operate 
in the D and E ranges. 

Letters have been used to designate 
the ranges, as they are more suitable 
than names. Although the Navy uses 
letters to indicate certain wavelengths, 
no confusion will arise on this score. 

Classification of Receivers 

Particularly manufacturers of ex- 
perimental equipment have been slow 
to take steps toward standardizing their 
apparatus, in some cases because they 
do not wish to bring technical consid- 
eration into their catalogs for fear of 
confusing those with only a slight 
knowledge of radio, and in other cases 
because the companies are run by non- 
technical men who only know what 
sells and what does not. 

Series Tuning Condenser 
C antenna 

to 0.001 mid. 
0.00006 to 0.00017 
0.00013 to 0.00028 
0.00016 to 0.00033 

Shunt Tuning Condenser 
0.0001 to 

0.001 mid. 
0.0003 to 0.0012 
0.0005 to 0.0014 
0.0006 to 0.0015 

C antenna 
to 0.0015 mid. 

0.00006 to 0.00018 
0.00013 to 0.00032 
0.00016 to 0.00038 

0.0001 to 
0.0015 mid. 

0.0003 to 0.0017 
0.0005 to 0.0019 
0.0006 to 0.002 

From the data given in these tables, 
the primary of a loose coupler can be 
designed, allowing a 10 per cent. over- 
lap of wavelength at the bottom and 
top of the range. Then, in stating the 
range of a loose coupler, it might be 
said, "B -C wavelength range on a long 
range antenna, no primary tuning con- 
denser 0.00005 mfd. secondary con- 
denser," for example. 

This tells the, whole story. The pur- 
chaser knows the antenna to use, the 
tuning condenser needed, and that the 
set will receive wavelengths from 200 
to 2,000 meters. If experimenters and 
manufacturers would adopt this sys- 
tem, they would have accurate infor- 
mation on the requirements and per- 
formance of their apparatus. 

Navy Code Practice Receiver 
(Continued from page 92) 

Connections for the set are given in 
the illustration. To tune in a trans- 
mitting station, the detector slider 
should be set at different points, and 
the antenna slider moved up and down. 
When a station is heard, it is tuned 
roughly with the antenna slider, then 
closely in the detector slider. 
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The Still Gas and Steam Engine 
A Combination Form That Increases the Efficiency of the Internal Combustion Engine by 

Utilizing Heat Energy Ordinarilly Wasted 

MUCH interest has been cre- 
ated in the gas engine world 
by the Still engine, a com- 

bined gas or oil and steam engine. In- 
ternal combustion engines, while they 
give high efficiency on account of the 
high temperature developed by the 
combustion within the cylinder, to 
some extent overcoming the second law 
of thermo-dynamics, in one aspect are 
very unscientific. The necessity of 
cooling the cylinder and sometimes 
even the piston with water involves 
a great waste of heat. A second loss 
of heat is due to the escape of the hot 
products of combustion. In the Still 
engine both these losses are diminished 
and a higher economy of fuel is ob- 
tained. More than this is done. The 
relation of the cooling system to the 
operation of the engine is such as to 
introduce new factors and produce a 
different operation of the explosion or 
internal combustion division of the 
machine. 

The construction of the engine is 
shown in the diagram. The water in 
the water jacket surrounding the cy- 
linder is kept at such a pressure as to 
be above the temperature of boiling. 
The effect of this is that it is a reser- 
voir of steam, evolving steam at work- 
ing pressure as called upon. The steam 
produced by this arrangement is ad- 
mitted to the under side of the piston 
and expands and drives it up on its 

-gas-expelling stroke. In the engine il- 
lustrated the gas engine is a two-cycle 
one; the admission of steam below the 
piston makes every stroke a working 
one, so that the combined steam and 
gas or oil engine has as many impulses 
as a one -cylinder steam engine. A 

two -cylinder, two-cycle engine with the 
Still construction would give four im- 
pulses for each revolution, two of 
steam and two due to gas combustion. 

The following explanations giving 
the different steps of the Still mechan- 
ism may be taken as describing a true 
cycle. The description may be fol- 
lowed by the aid of the diagram here- 
with. 

A. Steam and water are taken from 
the top of the gas -cylinder water jacket. 
The water in the jacket is kept at a 
temperature of 350°F. The gas cy- 
linder is the primary source of heat, 
and the maintenance in it of one pres- 
sure and one temperature is due to 
the balance between the heat produced 
and the steam generated. 

B. The steam and water from the 

By Prof. T. O'Conor Sloane 
water jacket are taken to a boiler en- 
tering at about the level of the crown - 
sheet. Here a pressure of 120 lbs. to 
the square inch is maintained. 

C. From the top of the boiler steam 
is taken and by a slide valve is ad- 
mitted below the piston, the steam end 
operating as a single stroke steam en- 
gine. The exhaust steam is prefer- 
ably taken to a condenser and air pump 
with hot well. 

D. Water from the bottom of the 
boiler enters the heater and thence cir- 
culates through the water jacket. 

E. The loss of water due to the 
steam used in the steam end of the 
cylinder is replaced by feed water from 
the hot well. This water also passes 

The water in the water jacket being 
kept at a uniform and unvarying tem- 
perature, well above that of boiling 
water, the gas end of the cylinder is 
much hotter than when comparatively 
cold water is kept in contact with its 
walls as in the case of the ordinary gas 
or oil engine. The steam is evolved 
at constant pressure and its evolution 
in a sense takes the place of the water 
circulation of the ordinary engine. To 
make the cooling action of the water 
jacket efficient it is made of thin ma- 
terial and is braced by a series of ribs 
abutting against a steel band. The 
construction is shown in cross-section 
in one of the cuts. The action of the 
steam is different than in the ordinary 

INDICATED THERMAL EFFICIENCY OF A 13YBORE x28.5TR0'KE 
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Diagram showing thermal efficiency of Still engine 

through the heater and enters the jack- 
et at a high temperature along with 
the circulation water from the boiler, 
against a pressure of 120 lbs. to the 
square inch. 

F. The exhaust gases from the gas 
end of the cylinder pass through the 
tubes of the heater, imparting most of 
their heat to the water on its way to 
the water jacket. The combustion 
gases leave the heater at a temperature 
of about 15C" F. 

The steam. chest of the ordinary 
steam engine here becomes a steam 
jacket surrounding the lower end of 
the cylinder. Asbestos lagging or 
other non -conducting packing is used 
to retain as much of the heat as pos- 
sible to further increase efficiency. 

steam engine because it enters a hot 
cylinder and gains heat from it as it 
expands. This is a minor source of 
saving heat, but it prevents any con- 
densation of steam also. The normal 
steam pressure has been 14 pounds to 
the square inch. The weight of steam 
at full load is 7 lbs. per brake horse- 
power hour; at the minimum load it 
may be barely enough to balance the 
loss of heat due to radiation. 

The range of temperature is excel- 
lent; the terminal or boiler stack tem- 
perature may be as low as 150° F., 
and this with the 2,000° in the in- 
ternal combustion phase gives a range 
of nearly the full 2,000°. 

Taking the mean effective gas pres- 
sure at 90 lbs. and the steam pressure 
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at 14 lbs., the steam will add approxi- 
mately 16% to the power. In a four- 
cycle engine, where the steam does 
double work in each cylinder, this ratio 
is doubled for an increase of about 
30%. This is in power, based on pres- 
sures; a brake test showed 29% addi- 
tional power. This was when the 
steam escaped into the air. Condensing 
the steam as in regular steam engine 
practice and with the air pump driven 
by outside power, the increase in power 
was as much as 40%. As regards ef- 
ficiency the figures are taken to indi- 

In Diesel or semi -Diesel engines the 
pressure in the gas end of the cylinder 
may be reduced 50% on account of 
the heat of the walls, which heat the 
entering charge and make it explode 
at a lower pressure than in the regular 
Diesel engine. 

The gain from the use of steam 
more than balances the mechanical 
losses, so that it is safe to take the in- 
dicated horse -power as no greater than 
the brake horse -power. The boiler as 
shown in the cut may be heated by 
oil fuel in addition to the heat received 

Zinc Wire in Germany 
Owing to the shortage of copper, it 

is stated that German manufacturers 
are producing zinc wire which is but 
slightly inferior to copper wire from a 
mechanical standpoint. The new zinc 
wire is now authorized by the Electro - 
technical Union for electric wiring 
purposes, such as for insulated wires or 
cables employed in steel conduits for 
house wiring, or for larger conduits. 
Lead -covered cables are now made with 
the conductors of zinc. 
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cate a possibility of an increase of 15% 
or more. 

The usual water jacket losses are 
eliminated because the cooling of the 
cylinder is done by the generation of 
steam which is used. Another point 
of advantage is that the entering steam 
cools the piston; no water circulation 
in the piston is needed for this as in 
other large gas power units. The sys- 
tem lends itself to various compound- 
ing arrangements. The compounding 
may be from high pressure indepen- 
dent steam cylinders to the gas engine 
cylinder or vice versa. 

from the water jacket, an oil burner 
discharging into a combustion cham- 
ber lined with refractory material. 

Aluminum Coating for Wood 
A very effective agent for moisture - 

proofing wood has been found in an 
aluminum leaf coating. This material 
is said to practically insulate the wood 
it protects against any change in atmos- 
pheric conditions and is particularly 
valuable for use where accurate form 
and balance must be maintained, as 
would be necessary in an airplane pro- 
peller. 

The main advantage of zinc over 
iron lies in the.fact that zinc has double 
the electric conductivity of that metal, 
and, besides, it is non-magnetic. Again, 
zinc wire is more flexible than iron, 
hence it works better upon insulators; 
and another point is that it does not 
need to be protected from rust. It larks 
the strength of iron, however. It took 
some time for the new wire or cables 
to be introduced, especially as during 
the first stages the manufacture of it 
gave considerable trouble, but these de- 
fects have been eliminated and satis- 
factory results are now obtained. 
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Five Different Kinds of Ice 
By W. C. Dumas 

RECENT scientific work has 
shown that under certain con- 
ditions ice can exist in five 

different and distinct forms. The 
four additional forms of ice are very 
unstable under ordinary conditions, 
but they are of intense interest on 
account of their queer and unex- 
pected properties. For instance, P. W. 
Bridgman, of Harvard, has found that 
under the enormous pressure of 44,000 
pounds per square inch water can 
be made to freeze although it is nearly 
boiling hot. This reverses all our usual 
ideas of the meaning of freezing, but 
then our idea of this phenomenon is 
based entirely on conditions as they 
ordinarily exist under atmospheric 
pressure of approximately fifteen 
pounds per square inch. 

Most of the properties of ordinary 
ice are familiar to everyone. Ice is 
lighter than water and floats because 
upon freezing at atmospheric pressure 
it expands and therefore its density 
becomes less than that of the water it 
is floating in. This expansion makes 
ice from 10% to 13% lighter than 
water. 

Tammann, a German scientist, ex- 
perimented to see what would happen 
if enough pressure were applied to 
water at the moment of freezing to pre- 
vent this expansion. The result was 
that he obtained an ice heavier than 
water which would not float in it. He 
named this modification Ice III. As 
would be expected, Ice III is very un- 
stable, and upon even slight warming 
it swells up and breaks into a fine 
white powder which is nothing more 
than ordinary ice in very small crystals. 
The volume of this snow is from four 
to eight times that of the original Ice 
III. 

Prof. P. W. Bridgman, of Harvard, 
and Prof. Tammann have made many 
observations on the behavior of water 
when it is cooled at the same time these 
extreme pressures are applied. The 
conclusion drawn from their investi- 
gations is that there are five varieties 
of ice. 

In this work, enormous pressures had 
to be used which surpassed by far any 
pressure ever previously measured. Up 
until the time Bridgman began experi- 
menting, the highest pressure that had 
ever been measured was 150,000 pounds 
per square inch produced by exploding 
nitroglycerin in closed vessels. But for 
his purpose such pressures were not 
sufficient, being only one-half of that 
required. In his work on ice, this ex- 
perimenter used pressures as high as 
300,000 pounds to the square inch. 

The magnitude of such an unusual 
pressure can be better appreciated when 

he tells us that the average firing pres- 
sure of artillery is only about 30,000 
pounds per square inch. The pressure 
in the ocean at a depth of six miles is 
about 15,000 pounds per square inch, 
so to obtain a pressure of 300,000 
pounds, such as he used, it would take 
an ocean one hundred and twenty miles 
deep. 

It would be a reasonable question to 
ask: What material can be found out 
of which to construct apparatus to be 
used in enclosing water under such 
pressures without breaking or leaking? 
The modern research experimenter is 
very ingenious. A glass hard steel was 
found that could withstand pressures 
of from 600,000 to 750,000 pounds per 
square inch. Cylinders were made of 
this material. Pistons of the same 
metal fitted into them and to avoid leaks 
around the pistons, an ingenious 
method of packing was devised, so that 
the higher the pressure became, the 
tighter the packing fitted. Special 
gauges were also devised for register- 
ing the pressures. 

With such an apparatus as this, 
Bridgman cooled water under very 
great pressures. He found that water 
is not absolutely incompressible. At 
180,000 pounds per square inch it de- 
creases in volume about twenty per cent 
at ordinary temperatures. 

Ordinary pressures applied to ice 
cause it to melt. For example, if a 
weight is placed on a block of ice, the 
ice will melt much more quickly under 
the weight than anywhere else on the 
block. But at such enormous pressures 
as Bridgeman used, the water some- 
times solidified from the pressure alone. 

As previously mentioned, Prof. Tam- 
mann in pursuing these investigations, 
found that when ordinary ice is sub- 
jected to about 5,000 pounds per square 
inch and at a temperature of 22° Cen- 
tigrade, that it was no longer possible 
to melt it even under considerable pres- 
sure. Instead it changed in form to 
an ice denser than water. He named 
this Ice III, and called ordinary ice 
Ice I. Common ice and Ice III are 
analogous to the two forms of carbon, 
graphite and diamond. 

A short table will give in an inter- 
esting and concise manner the tempera- 
ture and pressure relations between the 
several varieties of ice obtained by 
these investigators: 
At 142,200 lbs. per sq. in. and 0° C is 

formed Ice VI. 
At 28,400 lbs. per sq. in. and 20° C is 

formed liquid water. 
At 14,200 lbs. per sq. in. and - 20° C 

is formed Ice L (ordinary ice). 
At 28,400 lbs. per sq. in. and - 20° C 

is formed Ice V, heavier than water. 

These interesting transformations can 
be stated in another way. Commenc- 
ing at atmospheric pressure and - 30 
degrees C, Ice I or ordinary ice is ob- 
tained, and upon holding the tempera- 
ture stationary and increasing the pres- 
sure, we get the dense form, Ice III, 
first obtained by Tammann. Still more 
pressure changes Ice III into Ice II, 
and a further increase changes Ice II 
into Ice V, and finally at the highest 
pressure Ice VI is formed. This va- 
riety is the heaviest modification. 

It was observed that the transforma- 
tion of these varieties takes place in a 
remarkable manner. We are accus- 
tomed to see water freeze slowly, and 
everyone knows how slowly ice melts. 
But under favorable conditions some of 
the above forms change into the others 
so rapidly that they almost explode. A 
concrete example of this sudden change 
is that of ordinary ice (Ice I) into Ice 
III. At - 25 degrees C, the reaction 
is so sudden that it was impossible to 
measure the pressure involved. A sud- 
den explosive click was heard and the 
reaction was instantly over. 

Now three of these modifications of 
ice (Ice II, V, VI) have never been 
seen, as they are formed inside steel 
cylinders under immense pressures. 
But all data obtained give indisputable 
evidence of their existence, and the ex- 
perimenter has at his command a 
method of reasoning, known as the 
Phase Rule, which enables him to 
analyze the data he gathers. 

Fire and Chemical Proof Paint 
AFIRE and chemical proof paint, 

which leaves a nice looking fin- 
ish is made by boiling 790 parts of 
Copper Sulphate, 790 parts of Potas- 
sium Chromate and 1000 parts water 
in the same container. 

When the solution is boiling, apply 
one coat to the article to be finished. 
Allow the solution to dry one day, then 
boil the solution again and apply the 
second coat, allowing this to dry two 
days. Heat 100 parts of aniline oil. 
100 parts of hydrochloric acid and 
1000 parts water in another container 
to a high boiling point and apply one 
coat to the article, and let dry for one 
day. 

Make a new solution of aniline oil, 
hydrochloric acid and water, like the 
previous one and apply in the same 
manner. Let the article dry two days. 
Wash the article in soapy water and 
let it dry thoroughly, then rub with lin- 
seed oil and it will leave a highly pol- 
ished dark gray surface. 

The parts used are taken by weight, 
and the solutions may be applied with 
a paint brush. Care should be taken 
not to mix the two solutions before ap- 
plying. NOMAS TALLMAN. 
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The Winners of the Everyday Engineering 
Workshop Contest 

S announced in the August num- 
ber of EVERYDAY ENGINEERING, 

the workshop contest closed 
October 1st and the workshops of the 
following men have been selected for 
first, second and third prizes, respective- 
ly: W. Nushawg, Dayton, Ohio; El- 
mer Hutchison, Cleveland, Ohio; S. 
C. Swanson, Chicago, Illinois, and Ed- 
ward H. Bitner, Harrisburg, Pa. The 
judges found Mr. Bitner's and Mr. 
Swanson's workshops so well arranged 
and possessing so many similar features 

Ij 

' 

laboratory which accompanied his 
photographs follows: 

My Workshop, What Is in It, and 
How I Use It. Herewith are three 
views of my "Chemical Laboratory." 
I think it will be needless for me 
to give a description of the con- 
tents of the laboratory, as the views 
were so photographed as to cover that 
part. A brief outline or history of my 
laboratory, I think, would not be out 
of place. The "Lab.," as will be seen 
in the accompanying views, is an ac - 

Chemical Experimental Laboratory." 
The laboratory is not only a place 

which affords me much amusement, but 
also my "Study Hall" and my "Col- 
lege of Science," combined in one. I 
maintain a schedule of study, which 
embraces two hours each evening, in- 
cluding the study of chemistry, me- 
chanics, electricity, biology, and other 
kindred subjects interesting to those 
contemplating a life of science. 

The laboratory is located in the cel- 
lar of my home and is twenty-two feet 

1 

Mr. Nushawg at work in his 
chemical laboratory 

that it was decided to 
award each of these men 
the third prize. 

The pictures of Mr. Nus- 
hawg's laboratory were the 
first ones to be received and 
we believe that our readers 
will agree with us that he 
is in possession of a won- 
derful workshop. It is . 

carefully planned, well kept, 
well arranged and contains 
a vast amount of equip- 
ment However, the judges 
did our. consider the equip- 
ment of the laboratory so A 

much as its arrangement 
and neatness in arriving at the final 
decision. The idea was to reward the 
owner of a model laboratory. in every 
way. 

The photographs of the winners of 
the third prizes will be pictured in the 
January number of EVERYBODY EN- 
GINEERING. 

The description of Mr. Nushawg's 
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41 Air. Nushawg's study. This 
looks very cosy, "scientific" 

and neat 

view of the laboratory, showing the biological equipment 

cumulation of five years' experimental 
work. My first laboratory consisted 
of an old wash -stand, of which a part 
can be seen directly behind "yours 
truly" in the view in which I am 
standing. Year by year I have added 
to the aforesaid wash -stand, as my 
finances would permit. To -day, I have 
what I consider a model "Amateur 

in length by fourteen feet in 
width. It is constructed of 
plaster board and has a 

.+ four -inch air cushion 
around it on three sides, so 
as to protect it against any 
dampness from the cellar. 
It is heated by a furnace 
pipe that you will notice 
running through the labora- 
tory. It is fitted with elec- 
tric lights for general il- 
lumination and a gas lamp 
for use in the printing of 
plwtuS. I iaavc gas and 
running water at hand. A 
hood is also among the ap- 

paratus. This serves in eliminating 
all obnoxious odors. Among the ap- 
paratus of my own construction I will 
mention an electric furnace, which I 
constructed of fire brick, using an arc 
as the source of heat, which gives me 
a heat of 3500°. This I have found 
very successful in the analysis of al- 
loys. A hydrogen sulfide generator of 
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my own design also will be noted 
among the apparatus. This I con- 
structed of odds and ends found 
around any laboratory and have found 
it to give only the desired results. 

As to the use to which I put my 
laboratory. I have before mentioned I 
use it for personal advancement in 
those subjects interesting and useful to 
one who has an ambition to get to the 
seat of those things around 
us that have as their funda- 
mental principle some law 
or theory based upon 
science. I am a machine 
designer by trade, and with 
my present knowledge and 
that which I can gain by my 
experimental research work 
and study in my laboratory, 
hope to become an expert 
in foundry practice. I take 
a keen delight in trying 

1 

amining the photographs of the labo- 
ratories that are published. 

The experimental research laboratory 
of Mr. Elmer Hutchison and Mr. 
Wilbert Hartle was found very de- 
serving of second place. This par- 
ticular laboratory is not limited to any 
special work, but has mechanical, elec- 
trical and chemical equipment. The 
following description of the laboratory 

# - i .¡ i 

The mechanical workbench in the labora- 
tory of Messrs. Hutchison and Hartle 

some new experiment relative to 
these branches and look forward 
with expectation to the next issue of 
EVERYDAY ENGINEERING MAGAZINE, 
which I have found of great as- 
sistance and benefit to my researches 
and study. I have found it to be 
the best of its kind in the field and 
have recommended it highly to my 
friends, gaining it quite a few 
friends by so doing. 

I think I have covered my interest 
in life and the description of my labo- 
ratory and its use and will close, trust- 
ing to your good judgment in finding 
me eligible for your contest on "My 
Workshop, What is in it, and How 
I use It." 

We hope that this contest will help 
create interest in home workshops and 
laboratories, not only among those who 
have a laboratory at the present time, 
but those who have no laboratory at 
all. The owners of laboratories will 
find many valuable suggestions by ex- 

1 
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. 
The lathe which forms a very 

part of the laboratory 
important 

chips are on the floor and the long 
steel curls climging up the lathe. 

The "lab" belongs to Wilbert Hartle, 
1293 Andrews Avenue, Lakewood, 
Ohio, and myself. We have been in 
partnership several years and are con- 
stantly adding things to our "lab." We 
have equipment for pattern and cabinet 
making, metal spinning and turning, 
and for making drawings and blue- 

prints. We also make a 
few small castings. 

My partner and I are 
both interested in chemical 
research work. For quan- 
titative and qualitative 
analysis one of us can mi 
up something for the other 
to analyze. We also do 
most of our own developing, 
printing and enlarging of 
pictures. We have a vest 
pocket and a 4 x 5 inch 
kodak. 

i 

r 

accompanied the photographs and it 
is in the words of Mr. Hutchison: 

"Sir, the parade is formed," is an 
expression to describe our shop. It is, 
of course, dressed up to have its pic- 
ture taken. It does not look natural 
nor nearly as seaworthy as when wood 

A corner of the chemical laboratory owned 
by Mr. Hutchison and Mr. Hartle of 

Cleveland Ohio 

In our physical research corner 
we have electrical meters and in- 
struments, dynamo, electric arc fur- 
nace, microscope, micrometer, bal- 
ance and other small apparatus. We 
also have many scientific books. 

We have our "lab" in a corner 
of the basement. This has disad- 
vantages as well as advantages. It 
is cool in summer and warm in win- 

ter, but the odors from chemicals rise 
and visit the people above. The pic- 
tures show the location and apparatus 
better than can be described." 

Next month there will be published 
more photographs of shops owned by 
our readers. The next two shops will 
be those that won the third prize, as the 
judges decided to make this award to 
two owners, owing to the fact that their 
shops possess so many similar features. 

It has been decided to publish photo- 
graphs and descriptions of readers' 
shops from time to time. 
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Displacement Lubricator for 

Model Engines 
1'HE displacement lubricator is a 

convenient form to use on a small 
steam engine providing flash steam is 
not employed to drive the engine. If 
flash steam is used, the only device 
that will supply a sufficient quantity of 
lubricating oil in the cylinder is a small 
pump driven off the engine shaft. 

Displacement lubricators are very 
easily constructed and positive in ac- 
tion-which cannot be said of all 
pumps when the check valve is con - 

/;Water Coe k 

sidered as a part of the pumping unit. 
The operation of a displacement lubri- 
cator will be understood by referring to 
the sketch. It really consists of a small 
reservoir interposed on the steam feed 
pipe between the boiler and the steam 
chest. A small quantity of the steam 
passing through the lubricator con- 
denses and the resulting water falls to 
the bottom of the reservoir, the oil 
floating on top. As the water accumu- 
lates in the bottom of the lubricator, 
oil is forced out into the steam feed 
pipe and carried into the engine 
cylinder. A cap screw is used on the 
top of the lubricator. A small petcock 
is placed on the bottom to run off the 
water. Such lubricators give very little 
trouble and the only attention they need 
is the occasional filling of the oil cup. 

Making Wire Terminals 
Suitable terminals for wire in elec- 

trical work can be made of brass or 

copper tubing cut to the proper length 
and pinched together at one end in a 

vice. A hole is then drilled in the 

flat end. If the copper or brass is 

too hard and cracks. upon bending, it 
should be annealed first. Brass, unlike 
most other metals, is annealed by heat- 
ing it and then plunging it into cold 

water. 

The American Society of Experimental 
Engineers 

Who's Who in the A. S. E. E. 
JOHN GIFFORD. 

Mr. John Gifford is an active mem- 
ber of the American Society of Experi- 
mental Engineers. At the present time 
he is employed as superintendent of the 
A. R. Mosier & Co. of New York 
City, having advanced to this position 
from apprentice in the machine shop, 
where he started in 1907. Mr. Gifford 
started his industrial and business ca- 
reer in the book bindery of I. Male & 

Sons, New York City, in the year 1906. 
During this year he resigned to assume 
the responsibilities of a position that 
would bring him in closer relationship 
with mechanical work. His next posi- 

tion was with the Isaac S. Johnson Co., 
Spuyten Duyvil, N. Y., founders. Mr. 
Gifford served six months as a core - 
maker for this concern, and finally left 
its employ to start with the A. R. Mos- 
ler Co., where he is now located. Be- 
fore becoming superintendent, he was 
foreman of the assembly department. 

Mr. Gifford was born on July 21st, 
1892. His parents died while he was in 
his youth. He was educated in the city 
schools of New York. The A. R. Mos- 
ler Co., where Mr. Gifford is now em- 
ployed, is engaged in the manufacture 

of spark plugs and automobile ignition 
equipment. Mr. Gifford's experimental 
work is concerned entirely with refrac- 
tories and insulators used in connection 
with automobile ignition apparatus. It 
was Mr. Gifford's job to make the spark 
plugs for the NC -4 at the start of the 
trans -Atlantic voyage. 

Mr. Gifford is a careful student of 
military tactics and is a member of the 
First Company, Eighth Coast Artillery, 
New York Guard. Boating is also 
another hobby of Mr. Gifford's. 

The A. S. E. E. in Canada 
The American Society of Experi- 

mental Engineers is well represented 
in many parts of Canada. In the city 
of Toronto, the A. S. E. E. has a num- 
ber of very enthusiastic members. The 
city of Winnipeg has formed a very 
successful local chapter. Mr. A. W. 
Dery is now the president of this 
organization, which promises to be a 
very successful one as well as a great 
help to the many experimental engi- 
neers in Winnipeg and vicinity. 

The Winnipeg society is now con- 
tributing to a laboratory fund which 
will later be used in purchasing the 
necessary equipment for a modern 
workshop and laboratory. 

Many of the members of the Winni- 
peg society are well advanced in the 
various phases of experimental engi- 
neering. These men have volunteered 
to act as instructors for the rest of the 
membership. This is a commendable 
plan and one which will do much 
toward making the society a success. 
This is a spirit of co-operation which 
is sure to further interest and ambition. 

The A. S.. E. E. is also very well rep- 
resented in the city of Montreal. The 
formation of a local chapter is now 
under way. A great number of A. S. 
E. E. members are in Canada, but 
aside from Toronto, Montreal, and 
Winnipeg, they are not in any definite 
locality. 

NOTICE 
The Mansfield, Ohio, chapter of the 

American Society of Experimental En- 
gineers is now planning a large mem- 
bership campaign. Mr. Richard Hautz- 
enroeder, the Secretary of this live 
chapter, requests that all the experi- 
mental engineers in and around Mans- 
field communicate with him. The 
Mansfield Chapter was started some 
time ago and has been very successful. 
Those interested should not hesitate to 
get in touch with Mr. Hautzenroeder. 
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A Half Million -Volt 
Condenser 

N air condenser has been built at 
Palo Alto, Cal., for conducting 

tests with voltages up to 500,000 and 
frequencies up to 60,000. 'This con- 
denser is probably the largest that has 
ever been built and it possesses many 
unique features. A special shed has 
been built to contain the condenser. 
The ceiling of the shed is of copper 
and forms one plate. The other plate 
rests on a bed of insulating material 
about four and a half feet below the 
ceiling of the shed. The distance be- 
tween the plates is made adjustable by 
lowering or raising the lower plate. 
The bottom plate is formed by two cop- 
per plates about two feet apart. These 
are connected along the edges by cop- 
per sheets curved on a 12 -inch radius.. 

A Poulsen arc converter of 30 k.w. 
capacity is used to supply energy for 
the tests with the condenser. One side 
of the arc is grounded and the other is 
connected to the insulated plate of the 
condenser on a coil of Litzendraht 9 
feet long and 31 inches in diameter. 

The air cóndenser has been designed 
and built by the Federal Telegraph 
Company, manufacturers of radio tele- 
graphic apparatus. 

A Giant Electric Ore Unloader 

AN 
electrically operated ore unloader 

equipped with a 15 -ton bucket 
has been brought into use at Ashtabula, 
Ohio. In fact, a battery of eight of these 
machines are employed in this locality 
for unloading ore -carrying lake ves- 
sels. The combined unloading capacity 
of the eight machines aggregates 76,000 
tons in 24 hours; 76,000 tons would 
require six of the largest ore -carrying 
vessels in use on the lake. The un - 
loaders are equipped with a total of 
930 horse -power. The unloading cost 
ranges from two and a half to four 
and a half cents per ton. This cost 
includes superintendents, labor, mate- 
rials and power. 

Rivets Heated Electrically 

AN 
electric rivet heating device has 
been perfected and is in operation 

in several of the large ship building 
plants and foundry companies. Two 
methods are used in rivet heating ma- 
chines. In one method the rivet short 
circuits a welding transformer. The 
other method employs granulated car- 

bon which short circuits the secondary 
of the transformer and radiates heat to 
the rivets. The capacity of the rivet 
heating machines depends entirely upon 
their size. They are made in sizes 
that will turn out from 25 to 250 lbs. 
of rivets per hour with a power con- 
sumption of 75/2 k.w. to 300 k.w. and 
an energy consumption of 20 k.w. 
hours per 100 lbs. of rivets. The rivets 
can be heated in 30 seconds. 

In an efficiency test on one of the 
machines 200 rivets were turned out 
per hour at a temperature of 2000° 
Fahr. No tendency to overheat was 
noticed and a power demand of 40 k.w. 
only was necessary. The initial cost of 
the welding type rivet heater is one 
hundred dollars per k.w. 

Charging Storage Batteries 
with a Tungar Rectifier 

ATUNGAR rectifier is a very sim- 
ple and inexpensive device that 

has been brought out by the General 
Electric Co. It is used mostly for charg- 
ing storage batteries from A. C. mains 
where the efficiency of the operation 
does not need to be over 40%. A Tun - 
gar rectifier is a vacuum tube device 
and has many advantages. It operates 
directly from 115 -volt mains with an 
out -transformer and forms a very sim- 
ple and compact device for storage bat- 
tery use. 

Mr. F. Keith D'Alton, electrical ex- 
pert, has recently described the theory 
and application of Tungar rectifiers in a 
number of commendable articles which 
appeared in the Electrical News. He 
brings out the fact that having obtained 
a given efficiency and output from a 
single phase, 115 -volt pair of mains, 
it is possible to duplicate the plant 
and obtain double the output from sin- 
gle phase 330 -volt outside wires. 

A Large Experimental Spot 
Welding Machine 

ONE .of the largest spot welding 
machines ever constructed has re- 

cently been built and tested by the Gen- 
eral Electric Company. The machine 
has a capacity of 100,000 amperes at 
20 volts. It is capable of exerting a 
hydraulic pressure aggregating 36 tons 
at the electrodes. An important series 
of experiments were carried out with 
this machine using plates from / in. 
to 3 in. total thickness. The engineers 
working on the device demonstrated that 

o 

satisfactory spot welds can be produced 
within this range. The necessity of 
providing a gap large enough to handle 
the width of the plates in ship work 
gave rise to a number of practical diffi- 
culties which were finally overcome. 

A New Telephone Receiver 
ANEW telephone receiver cap has' 

been brought out which seems to 
possess many advantages over the con- 
ventional form. The cross section of 
the new and old type of receiver cap 
are shown in the illustration. 

The diaphragm seat of the new cap 
is ground scientifically true with the 
thread so that all rattling of the dia- 
phragm through poor locking as well 

The new telephone receiver cap 

The old type telephone receiver 

as harsh and undesirable sounds are 
prevented. 

A sound concentrating chamber of 
inverted convex formation guides and 
concentrates the entire sound wave that 
is thrown off or produced by the dia- 
phragm with each vibration through 
the central opening. The contour of 
the sound concentrating chamber pre- 
vents distortion and insures the best 
possible results. 

Melting Brass Electrically 
BRASS is now being successfully 
melted in electric furnaces. It is 

claimed that brass melting furnaces, 
even more than steel furnaces, are prov- 
ing their economic value in producing 
a better quality of product, minimiz- 
ing metal loss and decreasing the 
amount of labor necessary. 
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A 37,500 Horse Power Unit 
THE Niagara Falls Power Com- 

pany is now installing two units 
aggregating 65,000 H. P. or 37,500 
H. P. each. The water wheel of this 
unit is placed in the path of a solid 
column of water 14 feet in diameter 
and a drop of 210 feet. The speed of 
this column of water will probably be 
in excess of 3 miles per minute at the 
foot of the drop. 

About 14 years ago the Hydraulic 
Power Company installed 13,000 H. P. 
units and at that time these units repre- 
sented the limit of engineering. The 
fact that a 37,500 H. P. unit is now 
made possible shows what tremendous 
progress has been made in hydraulic 
and electrical engineering during the 
past 15 years. 

A Small Gasoline Electric 
Generator 

ONE of the foreign readers of 
EVERYDAY ENGINEERING MAGA- 

ZINE, Mr. J. A. Armstrong, of Dublin, 
Ireland, has constructed a_ gasoline elec- 
tric generator of rather novel design. 
The accompanying photograph pictures 

the device which was made up of a 
1 1/3 H. P. gas engine and dynamo 
capable of producing a current of 15 
amperes at a pressure of 15 volts. Mr. 
Armstrong mounted his motor and gen- 
erator on the same shaft and in this way 
produced a very portable and self-con- 
tained equipment for various uses, such 
as charging accumulators, isolated 
lighting, etc. When coupled to the 
generator the engine does not need to 
have a flywheel, as the armature of the 
generator will serve in this capacity. 
The engine turns over at a speed of 
900 R.P.M., and of course, the gener- 
ator is driven at the same speed. 

An Apparatus for Testing 
Magnetic Permeability 

By William G. H. Finch 

THERE is a need in every electri- 
cal laboratory for an apparatus 
to test the permeability of the 

various grades of iron and steel in the 
make-up of cores used in electro -mag- 
nets. 

The necessary parts for the apparatus 
are: 

Spring balance 
Brass rod 
Wood base and standards 
Binding posts 
Electro -magnet 
2 or 3 dry cells. 

First, remove the spring from the 
spring balance and replace it with one 
that will respond to smaller weights. 
The new spring will be much more 
sensitive and a new scale should be 
made from cardboard for it. By the 
use of known weights of small value 
the new scale can be very easily cali- 
brated. 

Assemble these parts as shown in the 
photograph. Cut the various grades of 
iron into pieces having the same dimen- 
sions (preferably 1 inch cubes). At- 
tach the piece to be tested to the spring 
balance, being sure to let the surface 
of same touch the core of the electro- 
magnet; watch the scale and raise the 
balance slowly until the cube of iron 
is separated from the magnet. The 
number of ounces or pounds pull it re- 
quired to break away from the electro- 
magnet will be noticed. After the ex- 
perimenter has tested the remaining 
samples, he will find that the permea- 
bility of each will rank as follows: 

1. Wrought iron 
2. Mild steel 
3. Cast iron. 

It is evident that if the permeability 
of the different grades of iron and steel 
can be tested in this manner, the mag- 
netic pull of any electro -magnet can 
also be tested by mounting same on the 
base and using a cube of wrought iron 
in the same manner as in testing for 
the permeability of iron and steel. 

An electro -magnet consists of a coil 
of wire carrying a current, and may 
possess a core of iron, or may not, as 
the case may require. It is understood 
that the production of magnetism de- 
pends upon the number of turns of wire 
carrying the current. It must be under- 
stood also that not only the number of 
turns are to be considered, but also the 
strength of the current they carry. 
Therefore, the greater the number of 
turns of wire, and the greater the cur- 
rent in these turns, the greater the pull 

or magnetic effect produced. It is also 
customary to speak of the combina- 
tion of current and turns as ampere 
turns. It is to be seen that the ampere 
turns of an electro -magnet are most 
important considerations. These are 
obtained by multiplying the number of 
turns of wire by the number of amperes 
passing through the coil. For instance, 
if an electro -magnet consists of 500 
turns carrying a current of 5 amperes, 
the ampere turns would be equal to 5 
X 500 = 2,500. Then if we reduced 
the current to one ampere, the product 

J 

equals 1 X 500 = 500 ampere turns. 
Suppose there are 1,000 turns and 1 

ampere, or 1 turn and 1,000 amperes. 
In either case, the total ampere turns 
equal 1,000. 

Some very good experimental work 
can be performed with this simple but 
none the less workable device. With it 
the experimenter can plot many inter- 
esting curves showing the magnetic per- 
meability of different metals and at dif- 
ferent current values. The effect of 
variation in potential and current 
strength can be shown by a curve 
through all points up to the point of 
saturation. 

If the reader desires to construct a 
more elaborate device than the one de- 
scribed above, it will be very easy to 
make a few additions that will increase 
its efficiency. The device can be made 
larger to accommodate larger and more 
powerful electromagnets. 
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Motorcycle Lubrication 
By Andrew Jackson, Jr. 

ONE of the most important con- 
siderations, making for efficient 
action and promoting long life 

of the mechanism, is to provide proper 
lubrication. The lubrication of the pow- 
er plant is the most serious proposition. 
The best oil is the only kind that should 
be used, as more good motors have been 
ruined by the use of lubricant of im- 
proper quality or insufficient quantity 
than have been destroyed by accidents. 
If a drip feed is used, a medium grade 
oil may be employed in warm weather, 
but a light grade will be necessary in 
cold weather. If the supply -is by me- 
chanically operated pump, a heavier 
bodied lubricant may be used than 
when the drip feed system is employed. 
When oil is introduced to the engine 
crank -case by means of a hand -operated 
pump, which means that lubrication is 
directly under the control of the rider 
(only on old-time machines), one pump - 
full of oil, every 8 or 10 miles, at 
speeds of 20 miles per hour, will be 
sufficient. For a speed of 30 miles per 

hour it will be necessary to inject a 
pumpfull every 5 or 6 miles. It is bet- 
ter to over -lubricate a machine than not 
to supply enough. If the engine is 
over -lubricated, the exhaust will be 
smoky. If a mechanically operated oil 
pump is used and the hand pump is 
provided only as an auxiliary, it will 
not be necessary to supply oil except 
at such times that the engine is run ex- 
ceptionally fast for extended periods. 

Among some of the points that should 
receive oil every time the machine is 
used may be mentioned the valve lifters, 
or rocker arms, the free engine clutch, 
the steering head, and the various 
hinges and joints on the spring frame 
or spring fork. If a two or three speed 
gear is provided, the supply of lubri- 
cant should be renewed every 300 miles. 
Planetary gearing requires more lubri- 
cant and a lighter semi -fluid grease 
than either the sliding clutch or sliding 
gear forms. It is well to put a few 
drops of oil in the front hub and coaster 
brake oilers every day. About the only 
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months to insure adequate functioning 
of this device. A special light oil is 
necessary for the magneto, and a good 
grade of sewing machine or 3 -in -1 oil 
will be found satisfactory for this pur- 
pose. The hand oil -can may be filled 
with cylinder oil which can be used on 
all points of the machine, because if it 
is good enough for the engine interior 
it is much better than needed for the 
various external parts. The ball bear- 
ings in the hubs, countershaft and steer- 
ing head may be packed with grease 
once or twice a season, which will be 
adequate. 

Keep Distributor Clean and Dry 
Excessive oiling of a magneto can do 

nearly as much harm as insufficient 
lubrication. One thing it does is to 
cause the surplus oil to be thrown into 
the distributor, where it works all kinds 
of mischief. It gets between the brush 
and the contacts and either insulates 
them from each other entirely, causing 
missing, or it causes arcing. Arcing 
in turn burns the oil and forms soot 
which soon gums things up badly, and 
it also produces heat which disinte- 
grates the carbon brush and causes it 
to crumble in time. All magneto manu- 
facturers make their distributors so that 
they may be removed easily and wiped 
clean with a dry, clean cloth. Dixie 
magnetos, for instance, have their dis- 
tributors held on by three little clips, 
retained by three thumb nuts. These 
may be loosened by hand. Other Dixies 
have three screws to retain the cover. 
Some have a central revolving brush 
and stationary contacts in the cover and 
others a revolving contact and indi- 
vidual stationary contacts in the cover. 
The brushes in either case are attached 
to small springs and may be slipped 
into or out of their sockets by hand. 
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Winter Care of Storage Batteries 
Precautions to Be Taken to Prevent Depreciation of an Unused Storage Battery and How to 

Maintain Its Efficiency During the Period of Low Temperature 

IT would not do simply to leave the 
battery in the car for a period of, 
say, four or five months without 

giving it any care or attention, for in 
that case at the end of that time it would 
be found to have its plates so thickly 
covered with lead sulphate as to make 
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Fig. 1. Typical storage battery 

it practically useless. For storage bat- 
teries "to rest is to rust" and become 
ruined unless special precautions are 
taken. Automobile storage batteries 
are all or nearly all of the sealed -in 
type from which the elements cannot be 
removed without a great deal of trouble, 
as shown at Fig. 1. 

The storage battery is made up of 
several hard rubber cells or containers 
for the active plates and liquid electro- 
lyte. The whole is surrounded by a 
wood casing for mechanical protection 
and Pace in handling. Each individual 
cell is provided with a screw cap for 
inspection and the addition of electro- 
lyte or distilled water when necessary. 
(See Fig. 4.) The electrolyte must at 
all times cover the tops of the plates at 
least one -quarter inch. Insufficient 
electrolyte will result in warped or 
buckled plates, and an accumulation of 
sediment at the bottom of the cell. The 
battery will be ruined in a short time 
if the tops of the plates are not kept 
covered. Each cell must be inspected 
at least every two weeks in winter. All 
screw caps must be removed and dis- 
tilled water added to each cell to make 
up for the natural evaporation. If dis- 
tilled water cannot be had, use clean 
rain water which has not been in con- 
tact with metal or cement. 

Never Add Acid to Battery Cells 

Never add acid to the cells of the bat- 
tery. If part or all of the electrolyte 
has been lost through accidental spill- 
ing or leakage get full instructions and 
advice from the maker. A hydrometer 

arranged with a rubber bulb to draw a 
portion of the electrolyte from each cell 
furnishes the best indication of the con- 
dition of the battery. The hydrometer 
shows the specific gravity of the electro- 
lyte, which for a fully charged cell 
should be 1.280 to 1.300 on a specific 
gravity scale. If the car is out of serv- 
ice for a considerable length of time, 
as when laid up for the winter, it is nec- 
essary to charge the battery at regular 
intervals. The parts of a typical bat- 
tery. are shown at Fig. 2 and the con- 
struction should be easily understood. 

The following advice concerning the 
care of batteries during a protracted 
period of idleness of the car refers espe- 
cially to the batteries of starting and 
lighting systems of automobiles. 

At intervals of two weeks the engine 
should be run until the electrolyte shows 
a specific gravity of 1.280 to 1.300. If 
this is done regularly the engine need 
not be run only about an hour each 
time. But if the owner should not be 
in possession of a hydrometer it is bet - 

Fig. 2. Parts and assembly of 

ter to run the engine for two or three 
hours each time to be safe. To charge 
the battery properly the engine should 

be run at a speed corresponding to a car 
speed of about 20 mph on the direct 
drive. There may be cases, however, 
where the owner is compelled to store 
his car in a space where it is practi- 
cally impossible to run the engine. 
Where this is the case it is recommend- 
ed, if electric current is available, that 
the owner purchase a rectifier or small 
charging machine. 

Periodical Charging Necessary 
A charge over night, or for about 

twelve hours, every two weeks with this 
apparatus will be sufficient to keep bat- 
tery in healthy condition. For those 
of our readers who are interested in 
chemistry, the action on charge and dis- 
charge is clearly shown at Fig. 3, which 
is presented through the courtesy of the 
Electric Storage Battery Co. Before be- 
ginning the charging the battery should 
be inspected to see if it is filled with 
solution. If the solution needs replen- 
ishing distilled water should be added 
until the solution fully covers the plates, 

typical portable storage battery 

which may be determined by removing 
the vent plugs and looking down into 
the cells. 
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In case it is impossible to run the 
engine for charging and the owner does 
not care to incur the expense of pur- 
chasing a rectifier, he should remove the 
battery from the car and arrange for its 
storage at a garage which has charging 

having been in service, will not stand 
much handling and had better be 
thrown away. If it is thought worth 
while to keep them they must be im- 
mersed in water or weak electrolyte, and 
in reassembling the electrolyte must be 

CHEMICAL ACTION IN A CELL ON CYCLE OF DISCHARGE AND CHARGE 
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Fig. 3. Chemical action of a cell 

facilities, stipulating that it must be 
charged every two weeks. The cost of 
having it so cared for will be nominal 
and will prove excellent insurance 
against deterioration. 

Caring for Take -Down Types 
To care for storage batteries of any 

type that is easily taken apart, such as 
used for experimental work in the lab- 
oratory or in isolated lighting systems 
for country homes and in yachts, the 
following method is recommended: 
First charge the battery until every cell 
is in a state of complete charge. If 
there should be be any short-circuited 
cells they should be put into condition 
before the charge is, commenced, so that 
they will receive the full benefit of the 
charge. Then remove the elements from 
the jars, separating the positive from 
the negative groups, and place in water 
for about one hour to dissolve out any 
electrolyte adhering to the plates. Then 
withdraw the groups and allow them to 
drain and dry. The positives when dry 
are ready to be put away. If the nega- 
tives in drying become hot enough to 
steam they should be rinsed or sprinkled 
again with clean water and then allowed 
to dry thoroughly.. When dry the nega- 
tives should be replaced in the electro- 
lyte (of from 1.275 to 1.300 specific 
gravity), care being taken to immerse 
them completely and allow them to soak 
for three or four hours. Two groups 
may be placed in a jar and the jar filled 
with electrolyte. After rinsing and dry- 
ing the plates are ready to be put away. 

The rubber separators should be 
rinsed in water. Wood separators after 

on cycle of discharge and charge 

put into the cells immediately, as wet 
wood separators must not stand exposed 
to the air for any unnecessary amount 
of time, especially when in contact with 
plates. 

Store Batteries in a Dry Place 
Storage batteries always should be 

density between the points of complete 
discharge and full charge. The elec- 
trolyte of the average battery has a spe- 
cific gravity of 1.140 and a sulphuric 
acid solution of this specific gravity has 
a freezing point of about 10° Fahr. The 
hydrometer used and the methods of 
taking specific gravity readings with a 
hydrometer syringe are clearly shown at 
Fig. 4. Therefore if a completely dis- 
charged battery is allowed to stand 
where it is exposed to extremely low 
temperature it is quite possible for the 
electrolyte to freeze and the cells to be 
injured in consequence. 

However, as already pointed out, a 
battery for other reasons must not be 
allowed to stand in the discharged con- 
dition for any length of time. With in- 
creasing charge the density of the elec- 
trolyte increases until when the charge 
is complete it attains 1.300 specific 
gravity. The freezing temperature of 
the solution drops very quickly as the 
specific gravity increases somewhat as 
follows: 

Spec. Gray. Fr. Pt. Deg. F. 
1.140 + 10 
1.160 + 5 

1.175 - 4 
1.200 - 16 
1.225 - 36 
1.250 - 60 
1.280 - 85 
1.300 - 100 

Consequently there is no possibility 
of a storage battery being injured by 
freezing in temperatures ordinarily met 
in the temperate zone if it is kept in a 
fair state of charge. The accompany - 

GRAVITY READING OP A 
DISCHARGED BATTERY 

1 riff 
, , 

METHOD OF s ' 

TAIUN6 1` n .,,,,., 1 
HYDROMETER ', 
READING ',1 *t` 

CELL 
^Fnfir 

/OV 
CER 

,IIp1I 

iIIIiIüülili IiºII ÍÍIÍÍÍfIÍlllllllilb 

\HYDROMETER 

HYDROMETER 
SYRINGE 

GRAVITY READING 
OF A CHARGED 

BATTERY 

FILLING 
PLUG 

Fig. 4. How to use hydrometer in testing battery condition 

stored in a dry place, preferably in one 
where the temperature will never fall 
below 40° Fahr. Storage battery solu- 
tion or electrolyte varies greatly in 

ing graphic chart (Fig. 5) shows the 
freezing point of electrolytes of varying 
specific gravity. 

(Continued on page 135) 
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TWO-CYCLE MOTOR 
REPAIRS 

It will be evident that a worn cylin- 
der, piston rings or piston will result in 
the loss of compression as in any motor 
and that loose connecting rods or main 
bearings will produce noisy operation 
just as in the four-cycle type. In the 
two-cycle motors there are other condi- 
tions to be looked for besides those in- 
volving normal depreciation of the 
mechanism. There are two chambers to 
keep tight instead of one, as in the four- 
cycle type. In the two-cycle form it is 
not hard to maintain compression in the 
combustion chamber because there are 
no valves to leak and the only chance 
for escape is by worn piston rings. 

It is imperative, however, that a cer- 
tain amount of compression be main- 
tained in the crankcase of most two- 
cycle engines because the degree of 
compression in the crankcase deter- 
mines the rapidity of transfer of ex- 
plosive gas from the base where it is 
first received to the combustion chamber 
where it is exploded. Because of this 
the main bearings demand more atten- 
tion than do those of a four-cycle en- 
gine because they must be fitted so well 
that there is no possibility of leakage 
through them. Similarly the packings 
between the cylinder and engine base 
and between the crankcase halves must 
be carefully maintained. 

In examining the piston and cylinder 
care must be taken to remove any de- 
posit of carbon from the baffle plate or 
deflector, which is usually cast integral 
with the piston top, as any sharp point 
or corner would remain incandescent 
and would cause either base firing or 
premature ignition. Base firing is gen- 
erally prevented by making the charge 
from the crankcase pass through wire 
gauze in the by-pass passage. This 
prevents the flame igniting the explo- 
sive gas in the engine base because 
practically all of the heat is abstracted 
from any heated gas as it passes 
through the mesh of the screen. These 
screens sometimes become clogged with 
oil and reduce the speed of gas flow and 
consequently diminish the power out- 
put of the motor; the remedy is a simple 
one, as it involves only the removal of 
the clogged screens and cleansing them 
thoroughly in gasoline before replacing. 

Brass Castings.-When clear, yellow 
brass castings are desired, a mixture of 
7 lbs. of copper, 3 lbs. of spelter, 4 oz. 
of tin, and 3 oz. of lead makes a good 
casting alloy and one which will cut 
clean and free, and is also strong. An 
increase in the amount of tin augments 
the strength of the alloy and also in- 
creases the degree of hardness. 

"The Job is Yours 
. . ,, on One Condton! 

"For a long time I watched the new men who came into 
this business. Some stood still-stayed right where they 
started. Others climbed-made each job a stepping stone 
to something better. 

"Now, what was the difference? Well, I investigated and found 
out. The men who were getting ahead had been devoting part of 
their spare time to study along the line of their work. Our treas- 
urer used to be a bookkeeper. The factory superintendent was 
working at a bench in the shop a few years ago. The sales man- 
ager started in a branch office up state. The chief designer rose 
from the bottom in the drafting room. 

"All of these men won their advancements through spare time study with 
the International Correspondence Schools. Today they are earning four or 
five times-yes, some of them ten times as much money as when they 
came with us. 

"So out of this experience we have formed a policy. We are looking for 
men who care enough about their future not only to do their present work 
well, but to devote part of their spare time to preparation for advancement. 

"And I'll give you this job on one condition-that you take up a course of 
special training along the line of your work. Let the I. C. S. help you for 
one hour after supper each night 
and your future in this business will 
take care of itself." 

Employers are begging for men 
with ambition, men who really want 
to get ahead in the world and are 
willing to prove it by training them- 
selves in spare time to do some one 
thing well. 

Prove that you are that kind of a 
man ! The International Correspond- 
ence Schools are ready and anxious 
to help you prepare for advancement 
in the work of your choice, whatever 
it may be. More than two million 
men and women in the last 28 years 
have taken the I. C. S. route to more 
money. Over 100,000 others are get 
ting ready in the same way right 
now. Surely the least you can do is 
to find out what there is in this 
proposition for you. Here is all we 
ask: Without cost, without obligating 
yourself in any way, simply mark 
and mail this coupon. 

I 

oI 

111. T[aa OUT Nga[- 
INTERNATIONAL CORRESPONDENCE SCHOOL: 

Box 6064-B SCRANTON, PA.. 
ó:platn without obligating me how I can qualify for 

Um the position, or In . subject, before which I mark R. 

ELr.CT11oac 11015111 
Electrician 
Electric Wiring 
Electric Lighting 
Electric Car Runnings 
Heavy Electric TraWon 
Electrical Draftsman 
RNrtrle sable. Denguer 
Telegraph Expert 

cti Pracal' Telephony 
glillagiCaL INRINEEE 
Mechanical Draftsman 
Ship Draftsman 
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Toolmaker 
Gait Engineer 
CIVIL ENGINEER 
Surveying sod Mapping 
MINE YORR1.1 Oil 11óg 
ARCHITECT 
ar.blieeteral Dreftsn.s 
PLC1NINa AND MUTING 
Sheet Metal Worker 
Nvigxtor 

onalleaL 15aI111a 
SALESMANSHIP 
ADVERTISING MAN 
Window Trimmer 
Show Card Writer 
Outdoor ttgn Painter 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
HCSIIkMS 1a1a0[r11t 
Priv.te Secretary 
BOOKKEEPER 
Slee.rrapb.r sad Typht 
Cert. Pub. Accountant 
Traffic Man.getneat 
Commercial Law 
GOOD ENGLISH 
STATIONARY Eenilegs 
CIVIL SERVICE 
Railway Mall Clark 
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To cut down the cost per cut 
A Matter of Teeth 
The efficiency of a hack saw blade depends 
almost entirely upon the rake, the "set," 
and the pitch or number of teeth to the inch. 

There's no overhanging "hook" to the teeth 
on a Starrett blade. With proper adjust- 
ment of weight or pressure, they'll cut just 
as fast on the last cut as on the first. The 
teeth are uniform in shape, ."set" and 
spacing. That's why every blade in a box 
of Starrett saws cuts alike. 

Starrett Hack Saws ire made in varying 
pitches br number of teeth to the Inch, from 
10 to 82, according to the work they are 
intended for 
Different kinds and shapes of metal need. 
different blades for economical cutting. 
Get Starrett blades, use them according td 
the Starrett Hack Saw Chart and watch 
your eost per cut decrease. Write for 
Catalog No. 21 "M B" it's free. 

THE L. S. STARRETT CO. 

O S 

The World's Greatest Toolmakers 
Manufacturer" of Hack Saw Unexcelled 

ATHOL, MASS. 

Qc 

the blade 

áw c a-nés 

42-963 

HOW TO 
UNDERSTAND 

lBLUE PRINT 
DRAWINGS 

Fin t 11111111 I1 gil rllE 

What Every Mechanic Should Thoroughly Know 
This book points out the stumbling blocks for mechanics to avoid In acquiring 
complete understanding, as well aa to show you BOW TO 00 AT the reading 

of blue print drawing. 
Etery phase of the seventy subjects is one Into In detail, so that any average 

man can master with but little study. I,.7 point la clearly brought out with 
Wmdent sketches to describe each of the actual blue print drawing examples. 
In feet, the Illutratlons are practically salt explanatory. 

maehanlo needs this book, be his experience in meohanis limited or 
bong. the following comment from man who paues on from 50 to 500 
blue prints a day. 

"I sever theuikt there wee se mesh to least 
le the melee of blue eclat drawlsg." 

Wit. P. CONWAY Planning Dept. Mgr. 
U. S. grabber Co.'s Mach. Shop. 

This book contains the most vital and practical Information on the sublsct 
of blue print reading, and Is the beat 

oeand 
safest Investment you ma make. 

MONEY a 
co 

KD Nday OT SAtTI/ 
you 

P ND. 
Ton 

tf 
CANNOT L061. YOUR 

P2tItPoat paid pa¡:-Bi.0 , a lye (seI ss, 
rondo:. 112.15. 

Hasdes.ely bored b e th 223 Illptrstless 
54 meanie la tie making. 

EDUCATIONAL INSTITUTE, 131 Rowland Bldg., Detroit, Michigan 

a 

CRANK SHAFTS 
For Model Steam and Gas Engines Our 
Specialty-Any type or number of 
throws to specification. Also needle 
valves for blow torches. Quotations 
on receipt of specification. 

Send Stamp to 

MODEL MACHINE SHOP CO. 
415 E. 71st St. New York 

Replacing Broken Side -Cur 
tain Lights. 

AUTOMOBILES 
of the "open" or 

touring and roadster forms have 
windows in the top curtains made of a 
material known to the trade as trans- 
parent sheeting. This sheeting is made 
on a soluble cotton base and while not 
so brittle as glass, as the same time it 
is breakable and is often damaged 
through careless storing while not in 
use. 

The ordinary way of replacing a 
broken sheeting window light is to rip 
the stitching that secures it to the top 
or curtain and insert a new pane. Top 
repairers charge several dollars for this 
work, if the light is in a side curtain 
and even more if in a rear curtain, 
which must be removed from the top to 
be handled conveniently. 

The motorist may do the work him- 
self at less expense if he desires. It 
is becoming common practice for hard- 
ware stores to carry transparent sheet- 
ing in stock for the accommodation of 
their customers desiring to make just 
such repairs. A piece large enough to 
replace a broken light costs but a few 
cents. The windows are sewed in with 
a double row of stitches. First cut the 
inside row of stitching. Leave the sec- 
ond row. Then cut out the broken light, 
leaving a strip about one-half inch all 
around and held in place by the stitch- 
ing left intact. Cut the new pane the 
right size and cement it to the edges 
left on the old pane. 

This method reduces the cost of the 
replacement to less than one dollar. 
The success of the method depends on 
using the right kind of cement; in 
short, one made on a pyroxylin base. 
This is because the cement and the 
transparent sheeting are both made of 
the same ingredients. Cotton is the base. 
A pyroxylin cement combines with the 
sheeting in such a way that the two 
pieces of sheeting become a practically 
homogeneous unit. 

Drilling.-Use kerosene to drill, ream 
or turn malleable iron, or to drill or 
turn aluminum. Turpentine should be 
used instead of oil for drilling hard 
steel, as it will cause drilling readily 
when the metal cannot be touched with 
oil. By using a combination of tur- 
pentine and camphor, glass may be 
drilled with a common drill. When 
the point of the drill comes through the 
hole should be worked with the end of 
a three -cornered file, having edges 
ground sharp. Use the corners of the 
file to scrape rather than as a reamer. 
Great care must be taken not to crack 
the glass or flake off pieces of it while 
finishing. The mixture should be used 
freely, both while drilling and scraping. 
It may be used as well to drill hard 
cast iron and tempered steel. 
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Keep It 
For $3.00 - -- 
Per Month 
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Or Return 
It At Our 
Expense 

The Oliver Typewriter-Was $100-Now $57 
The Guarantee of a $2,000,000 Company that it Is the Identical Model 

Be your own salesman and earn $43. You get 
the identical typewriter formerly priced $100-not a 
cent's alteration in value. The finest, the most ex- 
pensive, the latest Oliver Model. Old methods were 
wasteful. Our new plan is way in advance. It is in 
keeping with new economic tendencies. It does away 
with waste. Inflated prices are doomed forever. 

During the war we learned that it was unneces- 
sary to have great numbers of traveling salesmen 
and numerous, expensive branch houses throughout 
the country. We were also able to discontinue many 
other superfluous, costly sales methods. You bene- 
fit by these savings. 

Brand New-Latest Model - 

Do not confuse this with offers of earlier models, 
rebuilt or second-hand. Note the signature of this 
advertisement. This is a $2,000,000 
concern. 

We offer new Olivers at half 
price because we have put type- 
writer selling on an efficient, scien- 
tific basis. 

You can now deal direct-sell to 
yourself, with no one to influence 
you. This puts the Oliver on a 
merit test. 

You Save $43 Now 
This is the first time in history that a new stand- 

ard $100 typewriter has been offered for $57. Re- 
member, we do not offer a substitute model, cheaper 
nor different. But the same splendid Oliver used 
by the big concerns. Over 700,000 Olivers have 
been sold. 

We ship direct from the factory to you. No 
money down-no red -tape. Try the Oliver Nine 
at our expense. If you decide to keep it, send us $3 
per month. If you return it, we even refund the out- 
going transportation charges. You are not placed 
under the slightest obligation. That's our whole plan. 

We rely on your judgment. We know you don't 
want to pay double. And who wants a lesser type- 
writer? You may have an Oliver for free trial by 
checking the coupon below. Or you may ask for 
further information. 

Mail 

This Coupon4 

Now!; THE OLIVER TYPEWRITER CO., 

I 

An Amazing Book 
All the secrets of the typewriter world are revealed in 

our startling book entitled "The High Cost of Typewriters 
-The Reason and the Remedy"-sent free if you mail the 
coupon now. Also our catalog. Order your free -trial 
Oliver-or ask for further information at once. 

Canadian Price, $72 
THE OLIVER TYPEWRITER CO. 
C-40 Oliver Typewriter Bldg., Chicago 

NOTE CAREFULLY-This coupon will bring you 
either the Oliver Nine for free trial or further in- 
formation. Check carefully which you wish. (24.42) 

C-40 Oliver Typewriter Bldg., Chicago 
Ship me a new Oliver Nine for the days' free inspection. If I keep It. I will pay 157 at the rate of $3 per month. The title to remain In you until fully paid tor. 

My shipping point le 
This does not place me under any obligation to buy. U I choose to return the 
Oliver, I will ship It back at your expense at the end of five days. 

Do not send a machine until I order It. Mall me your book-'"The High 
Cost of Typewriters-The Reason and the Remedy,' your de luxe catalog 

and further information. 
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Protect Your Tools From Rust 
Nearly every man owns at least a 

few tools such as chisels, hammers, 
augers, saws, wrenches, files, etc. 

These tools as a rule are infre- 
quently used. They are often kept in 
places where they are exposed to mois- 
ture and consequently rust. Almost 
all tools with the possible exception of 
hammers are rendered less efficient by 
rust. 

When it is so easily prevented, it 
seems strange that steps are not taken 
to do it. It is well worth while to 
save the tools as every one knows that 
has had occasion to buy any new ones 
lately. 

Probably the best tool protector and 
carrying case for a small kit may be 
made in the shape of a roll from a piece 
of pyroxylin coated fabric having a 
napped or fleecy back. This material 
is thoroughly waterproof and if care is 
taken in wrapping the tools in it after 
use, it will prevent moisture from 
reaching them and no damage from 
rust can occur. 

The material is durable and will last 
a long time. It is obtainable at many 
department and general stores where it 
is sold under the general name of 
leather substitutes. There are many 
leather substitutes on the market sold 
under various manufacturers' trade 
names. Practically any of them will 
answer very nicely for the use specified. 

Gasoline Engine Fly Wheel 
Retention 

Matey mysterious knocks, which are 
often attributed to worn bearings, are 
due to the flywheel being loose on the 
shaft. In a number of the earlier forms 
of marine engines the flywheels are held 
to the shaft by a simple gib key. It 
often happens that these keys become 
worn and the wheel is slightly loose on 
its supporting shaft. When the engine 
is revolving at high speed a pronounced 
thump ,or knock will be produced be- 
cause -of the hammering action of the 
flywheel upon the loose key. The 
proper remedy for such a condition is 
to make a new key that will fit the key- 
ways in flywheel and shaft and drive it 
tightly in place. 

In practically all modern forms of 
motor the flywheel is secured to a flange 
forged integrally with the crankshaft 
by means of bolts. It may be possible 
for the bolts to loosen, which will per- 
mit the flywheel to rock and to pound 
the hole out oval. This condition is 
easily remedied by drilling or reaming 
the worn holes to the next largest stand- 
ard size and to fit larger bolts to corre- 
spond. Loose or worn propeller shaft 
or reverse gear couplings will also cause 
knocking. 

Statement of the ownership, manage- 
ment, circulation, etc, required by the 
Act of Congress of August 24, 1912, of 
EVZIThAY Exotxasatxo Mscwztxa pub- 
lished monthly at New York. N. Y., for 
October 1, 1919. 

State of New York, County of New 
York, u. 

Before me, a Notary Public in and for 
the State and county aforesaid, personally 
appeared Stephen Roberta, who, having 
been duly sworn according to law, de- 
poses and gays that he is the Business 
Manager of the Everyday Engineering 
Magazine and that the following is, to 
the best of his knowledge and belief, a 
true statement of the ownership, manage- 
ment, etc., of the aforesaid publication 
for the date shown in the above caption, 
required by the Act of August 24. 1912, 
embodied in section 443, Postal Laws and 
Regulations, printed on the reverse of 
this form, to wit: 

1. That the names and addresses of the 
publisher, editor, managing editor, and 
business manager, are: Publisher, Every- 
day Mechanics Co., Inc., 2 West 45th 
St., New York City; Editor, Raymond 
Francis Yates, 2 West 45th St, New 
York City; Managing Editor, Victor W. 
Page, 2 West 45th St., New York City; 
Business Manager, Stephen Roberts, 2 
West 45th St. New York City. 

2. That the owners are: Everyday 
Mechanics Co., Inc., 2 Wed 45th St., 
New York City; Norman W. Henley, 2 
West 45th St, New York City; Edward 
J. Richmond, 2 West 45th St., New York 
City; Stephen Roberts, 2 West 45th St, 
New York City; George Rosendale, 52 
Broadway, New York City. 

3. That the known bondholders, mort- 
gagees, and other security holders owning 
or holding 1 per cent or more of total 
amount of bonds, mortgages, or other 
securities are: None. 

4. That the two paragraphs next above, 
giving the names of the owners, stock- 
holders, and security holders, if any, 
contain not only the list of stockholders 
and security holders as they appear upon 
the books of the company but also, in 
cases where the stockholder or security 
holder appears upon the books of the 
company as trustee or in any other fidu- 
ciary relation, the flame of the person 
or corporation for whom such trustee is 
acting, is given; also that the said two 
paragraphs contain statements embracing 
affunta' full knowledge and belief as to 
the circumstances and conditions under 
which stockholders and security holders 
who do not appear upon the books of the 
company as trustees, hold stock and se- 
curities in a capacity other than that of 
a bona fide owner; and this affiant has 
no reason to believe that any other per- 
son association, or corporation has any 
interest direct or indirect in the said 
stock, bonds, or other securities than as 
so stated by him. 

S. ROBERTS, 
Business Manager. 

Sworn to and subscribed before me this 
1st day of October, 1919. 

(Seal.) ANNIE M. HOLDEN. 
(My commision expires March 30, 1921.) 

Reg. No. 1461, N. Y. Co. No. 501. 

Signalling Apparatus 
(Continued from page 93) 

grain and when this is done the dia- 
phragm is put in place and the holding 
screws soldered. The length of the 
holding screws should be a little under 
Xi in. so that they will not meet to 
cause a short circuit. Two terminals 
are then soldered to the device, one to 
each side. The connections for the re- 
ceiving station will be noticed in the 
drawing. The device must be used in 
connection with a battery and a tele- 
phone receiver. 

A word about the operation of the 
device. It is, of course, understood 
that the batteries, key and receiver 
are all kept above the surface of the 
water. The oscillator and microphone 
should not be sunk over a depth of six 
feet. A greater depth than this will 
cause too severe a pressure upon the 
diaphragm and the device will fail to 
function. The oscillator will require 
some patience to adjust. The contact 
screw should be regulated until the de- 
vice gives a musical hum. It may be 
found, however, that when it is im- 
mersed in the water it will loose its 
adjustment owing to the fact that the 
operating conditions are not the same. 
It may be that an adjustment that will 
not work out of the water will work 
under the water. The oscillator should 
be so placed that the diaphragm faces 
the microphone. In other words, the 
diaphragms of the devices are placed in 
the same plane. The regular Morse 
signals can be used to carry on com- 
munication. 

By using a larger can and more pow- 
erful magnets, an oscillator can be 
made that will transmit up to 100 feet. 
The same microphone can be used. 

Cup Races 
(Continued from page 81) 

Mr. N. Fischer, who operated one 
of the Elmara boats, made a good but 
unsuccessful attempt to win the prize. 
His craft clipped off two laps (15 and 
17 seconds), but power plant trouble 
prevented another successful lap from 
being made. 

This cup race is the first one that 
has ever been run in the United States 
for steam driven power boats. It was 
a tremendous success throughout and 
next year there will be many more en- 
tries. The real sportsmanship displayed 
by the various contestants was a grati- 
fying feature of the event. The spirit 
of co-operation was manifest in no 
small degree. The boat owners helped 
one another in every possible way. It 
required two experienced men to op- 
erate each boat with one man continu- 
ously watching the blow torches and 
keep one in readiness. 

The Central Park Model Yacht Club 
also ran off a season's cup event for 
a one design hydroplane class. 
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SMALL VULCANIZERS 
USEFUL TO MOTORISTS 

THESE small vulcanizers are in- 
tended primarily for the use of 

the motorist in making minor repairs 
and are not practical tools for the tire 
repair shop, though they may be used 
to advantage in small garages where 
no attempt is made to carry on tire re- 
pair work on a large scale. 

For general use of motorists and in 
small shops a combination vulcanizer, 
which is composed of a large hollow 
cast-iron body filled with water and 
heated with a spirit lamp, is marketed. 
In this the curved face and the flat face 
may be used simultaneously and an 
inner tube patched at the same time 
that the outer casing is being treated. 
As very complete instructions are fur- 
nished with these small vulcanizers, 
any motorist may become familiar with 
their use without much difficulty. 

In some vulcanizers, the heat is fur- 
nished by electricity passing through re- 
sistance coils imbedded in the device, 
similar to an electric flat iron in action. 
In vulcanizing, the most important pre- 
caution is to maintain a proper temper- 
ature. Too great a degree of heat will 
burn the rubber, while a proper cure 
cannot be effected if the temperature is 
too low. The temperatures recom- 
mended for vulcanizing vary from 250 
to 375 degrees F. The lower degree of 
heat is used in working material that 
has been previously cured, while the 
higher temperature is recommended for 
new rubber. Small thermometers may 
be obtained from auto supply houses 
to gauge the temperature of the vul- 
canizer. 

Treating Polished Iron orteel.- 
Wash polished iron or steel that has be- 
came gray and lusterless, with a stiff 
brush and ammonia soapsuds. Rinse 
well and dry by heat if possible. Then 
apply a plentiful supply of sweet oil and 
dust thickly with powdered quicklime. 
Let the lime stay on two days, after 
which it should be cleaned off with a 
stiff brush. Polish with a softer brush 
and rub with cloths until the luster 
comes out. By leaving the lime on, iron 
and steel may be kept from rust almost 
indefinitely. 

When replacing anti-skid chains on 
your tires be sure to have the hooks to- 
ward the back as you lay them over the 
wheeL This gives a whipping motion 
to the hooks when in use, which tends 
to keep them closed. If the chains are 

put on the other way they will tend to 
open and be in danger of coming off. 

or 
U - Auto Truck 

Examine These FREE 
NEW AUTO BOOKS 

BE an expert auto repair man. You can have the 
skill that makes every complicated trouble as 

easy to fix as taking out a spark plug. Learn every 
detail of all makes of cars and trucks. Know exactly l 
how to find what's wrong and how to make all 
show you how. 

MAKE MONEY REPAIRING AUTOS 
The limited output of new cars does not anywhere 
near meet the demand. Rebuilt cars are selling at 
a premium. Never before have expert auto repair 
men been in such great demand and made so much 
money. Now is your great money -earning oppor- 
tunity in the auto repair business. Every mechanic, 
every chauffeur, every car owner needs this great 
repairs quickly. These great new Auto Books 
New Library of Automobile Engineering. 

-50c A WEEK 
Tells About 
Explosion Motors, 
Welding. Motor 
Construction and 
Repair. Carbure 
ton and Settings, 
Valves. Cooling. 
Lubrication. Fly - 
Wheels, Clutch. 
Transmission, 
Final Drive 
Steering Frames. 
Tires. Vulcaniz- 
ing. Ignition. 
Starting and 
Lighting Systems, 
Shop Kinks. 
Public Garage 
Design, Equip 
merit and Doer. 
sties. Electrles, 
Storage Batteries. 
Care and Repair. 
Steam Can. Mo. 
torcyeies, Co m 
merclal Trucks. 
Glossary. 
More than 100 
blue prints of 
wiring diagrams. 

If You Decide to Buy 
Let us send you the complete six vol- 
ume set of Automobile Engineering for 
one week's examination. Read the sim- 
ple directions for repairing every auto 
mobile trouble. Six thick volumes, 5yy 

x 8 ei inches, flexibly bound in Ameri- 
can morocco. 2,650 pages, 2,100 illus- 
trations, wiring diagrams, etc. Every 
thing in plain, everyday language, sim- 
ple to understand. If you decide to 
keep them, send only $2 in seven days. 
and $2 a month thereafter until the spe- 

cial introductory price of $19.80 has 
been paid. The regular price is $30, 
so you save $10.20 by acting at once. 

SEND NO MONEY 
Don't send a penny l Your name and 
address in the coupon brings the six 
books to you at once for seven days' 
trial. With each set we give you ab- 

solutely free a $12 Consulting Member- 
ship, entitling you to ask our staff of 
automobile experts as many questions 
as you wish, a whole year free. Mail 
Coupon NOW. 
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SCHOOLS 
We sell UmakeM Outfits for 
Manual Training to schools 
throughout the world- We 
also sell UmakeM designs 
and materials separately. 
Check below the outfits 
wanted and order today. 

PARENTS 
The tendency now every- 
where is to provide materials 
for young people with which 
they may make their own 
playthings. It is truly educa- 
tional and develops the best 
that is in them. Check be- 
low the outfits wanted and 
order today. 

Work Bench No.205 
45 ~he. Ion 18 Inches wide. Co, 
Pict. material for making thl. 
.turd, bench including blue $ 
print. Weight 96 lb.. . . . 

Airplane Set No. 1 
A Workcho.t containing table 
mltr.eulting board rouge. d n. .feel 
hammer. Model hake '..lane quart.. 
wood d nil fitting. for building one fMrbi Nadel Flying Monoplane. Poll 

Wt 
blue print. and direction.. $1 0 

eight 10 Ito. . . . . . . 

MAKE 
COMMUNITY SHOPS 

Note the UmakeM sets for all ages. Organize 
UmakeM Shops. Enroll UmakeM Community 
Shop Members. Combine their orders and 
check below the outfits wanted, giving quantity. 

ORDER TODAY 

We Help UmakeM Members 
Make UmakeM Money 

Flying Airplane Airplane J.N4 UmakoRA Outfit No. 17 
Fora 
~staining wood. aoeerlnmimmm. .teel Ir.. a3 
together with : i ng' blue and 

hc 
full ib.Vet: 

`t ,' , 
e . '" 

111t 

% 
Noah's Ark No. 7 

Boxed outfit contrib. Steel to. Frame,Bladeo. 
Awl. 000dW. u,.11rohrr. d`ncomplete3mal- 
terial for making 12 iointed Wild And. $2 

M Weight 6 lb.. 
Net 
7 od :cootie an,niaalr .. Wright 3ib-.. 

inatemial makes $l 

contain. tool. and oil material. 
with Instructions and deign. W 
make thin 2h in. Nosh's 
Ark and 24 an,malbi r7 of $ '..'hl. Weight 201b.. . 

Design Sheets, 1Oc each 
No. 2 to 8 Mown in No. S Set. 
No. v Action Toy Vluais. Bl.ck.mith. 
No. 1I2A to 112D ohoo n in No. 4 Set. 
No. 11íA -111D. Domrnor Animal.. 
No. IA Clown on Kicking Dunker. 
No. 10 Doll Furniture Set. 
No. log. 103. 123 .horn in No. 6 Set. 

Blueprints, 25c each 
No. 110 Large Model War Tank. 

No. 1535 Ah ow 
Cirrus e in No 7.'r In No. 8. 

No. 206 Work bench ohown No. 206. 
No.2011. S print. each 26c Airplane No. 16. 
No. 208, 2 print. each 26e for .1. N. 4 Plane. 

UmakeM f embers 
Enjoy all Umakt.M benefits. 
Such as license to sell UmakeM 
toys. We will assist if you de- 
sire to start UmakeM Novelty 
making at home. Check be- 
low the outfits wanted and 
mail us your order today. 

DEALERS 
Dealers everywhi.re are selling 
UmakeM Outfits. Some of them 
are selling the UmakeM prod- 
ucts of their customers,making 
double profit and creating un 
usual interest. Check below the 
outfits wanted,stating quantity 
and send us your order today. 

ABCDEFGHUKLMNOPQ 
RSTUV,WXYZ0123 

9 

, 

'r! 
, 1. 

60 -Piece Set No.3 
Containing high quality took. do.igo., 3 ply 
wood. hardware colors. and ..erythlee s2 
needed to ...k. fi4~ shown. welrht 7 lb.. 

VIVfl '11,214" ;1st", 
aTRrs,pr- v7 

XV.ingor 

Circus Set No. 8 
t o.talnlag 11 tool.. designs.cokm...perlal wood. 
complete material and idtructiona for making 

$2000 cirrus ort u ahmm. eonafating of Cir- 
cuit Wage ANmal Wanton and 19 
jointed Wild and Domestic Animal.. $10 
W eleht 2 IM. . 

u . Sewing Stand No. 203 

ídenº`Thg"i. ñoduú(r 
set 

dlww-o 
ply 

m.k: 
infr Wood. $2 Wright 1SIb.. . . . L 

Screw Cutting, Milling Lathe No. 15 
&m w Cultists. 0411110x Lathe can he mode complete 

fr.n 
the e outfit No. I6. which include. all root- S25 Ingo A hl runt.. sire 2 ft. i t in..g m. WI.100 IM. 

W. R. PRICE, Inc. 
Dept. 2 UmakeM Building 

127 Fifth Ave., NEW YORK 
Check the items wanted and enclose with amount. Write name and address on bottom of page. 

~á, 

Toy Set No. 6 
Thin outfit contains tool., all row materials and 
11tu Nye f.r making one set of obey try. íh16.0. To mak rro,.e t, 

.á 
1Ir $3 

need i. re raw moier..la. Wet. 71b 

Doll's House No. 9 
OuW .00blo. tn..l., design. and .11 
material. to kr this 316 00 loll'. $ 

oist.. 24 in. blob. Wright 25 Ibis. 

: SCIINOTER'S 
SUSPENSO JUL S 
_r=` 

You can enloy perfect 

comfort and freedom. 
Schnoter's Suspensories and 
lock Straps have gained their 
wide -spread popularity by 

quality. wear, fit. and low price. 
At Drug Stores or sent direct $1.00 
Send for booklet of other styles and prices 

J. C. SCHNOTER CO. 
523 SIXTH AVE. Dept. E N.Y. CITY 

Your Prospective Customers,r,ipO 
are listed In out Catalog of p guaranteed 
Stalling Lists. It also contains vital sug- 
gestions bow to advertise and sell profitably 
by mail. Counts and prices given on 9000 
different national Lists. covering all classes; 
for instance, Farmers, Noodle Stirs., Hard- 
ware Dirs., Zinc Mines, etc. 761s valno- 
6b .4book free Write for It. 

Send Them Sales Letters 
You can produce sales or Inquiries with 
personal letters. Many concern, all over 
U. S. are profitably using Sales Letter. 
we write." Send for fie. instructive ' booklet, Va/u. of Sales Lrran." 

Ross -Gould Mailing Lists St. Louis 

Don't Wear 
a Truss 

Brooks' Appliance, the 
modern scientific invention, 
the wonderful new discovery 
that relieves rupture, will be ' 
sent on trial. No obnoxious 
springs or pads. Sir. C. E. BROOKS 

Brooks' Rupture Appliance] 
Ras automatic Air Cushions, Binds and 

draws the broken parts together as you would 
a broken limb. No salves. No lies. Durable, 
cheap. Sent on trial to prove it. Protected by 
It. S. patents. Catalog and measure blanks 
mailed free. Send name and address today. 

Brinks Appliance Ce , 264A State St., Marshall, Mids. 
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WINTER CARE OF STOR- 
AGE BATTERIES 

(Continued from page 128) 

Independent Charging 
To charge a battery from 110 -volt 

direct current with lamp bulbs for re- 
sistance, see illustration at Fig. 6. To 
fully charge an empty battery by this 
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Specific firoviby 

Fig. 5. Chart showing freezing 
ekctrolyte 

method leave it connected to the circuit 
for a period of thirty hours, or until 
each cell of the battery gases freely and 
each cell shows a specific gravity rang- 
ing between 1.275 and 1.300. In charg- 
ing with the above method great care 

point of 

dip the ends of the two wires into a 
glass of water in which a teaspoonful 
of salt has been dissolved, care being 
taken to keep the wires at least an inch 
apart. When the current is turned on 
fine bubbles of gas will be given off 
from the negative wire, and the positive 
wire will be free from bubbles. 

Using Alternating Current 

If an alternating current is available 
purchase a five -ampere alternating cur- 
rent rectifier. These rectifiers are mod- 
erate in price, consist of a small appa- 
ratus to be attached to the wall and 
plugged into an ordinary lamp socket, 
as shown in cut, and may be obtained 
through any electric supply company. 

When charging with the rectifier the 
matter of connecting the positive of the 
charging source to the 'positive of the 
battery is not so important as it is 
when charging from direct current, as 
the rectifier, as soon as connected, estab- 
lishes its own proper direction of cur- 
rent, provided the battery is connected 
to the rectifier before the alternating 
current is turned on. 

It must be remembered that the effi- 
ciency of any storage battery decreases 
with drop in temperature and it is only 
about 50 per cent. efficient at zero tem- 
perature. For this reason the demand 
for current should be kept as low as 
possible in cold weather, lamps turned 

Nalaerrt 
raeCr a/JrrUNa 

tPosrlYt 

t.eCJ.MOr ,aJs 
awr , aeePwACJ 

soaete Pala 
.w.WX ~OW J1,rm, 

mu OtiaatMO VJe 
J IQ rmtr.JICA ,/e MT/. 
~SON PRL1NLNr tJrMSV 
m 
O /NYOLr.IOCA JowNrr 
01000ty 17tJ1MlJr r LOMA? 
OD 
IIOWtr IO .vorr 
rVNe.r?CM aeNPJ 
00 
10 ,IOrt)t.r !.1 weer? 
rUAwJ?eM tJ1P0aT 

Fig. 6. Methods of charging storage battery from direct or alternating current 

should be exercised to always connect 
the positive wire from the charging 
source to the positive post of the storage 
battery. 

To Find the Positive Wire 

If a suitable voltmeter is not at hand 

off when not needed, and care taken 
not to use starter to excess. If the engine 
is primed with ether or high test gaso- 
line through the petcocks, the starter 
will perform its functions much more 
easily. 

(Continued on page 137) 

Be a Draftsman! 
Make $30 to $75 a Week 
Your name and address on the coupon brings this 
great Cyclopedia of Drawing without penny dove. 
PWa 
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dowe . 
hpp 

dnaglowarge"wheonlbsrt ofadraw- 
ing Instruments, obtainable at any store, n man can 
become master of drawing and earn m to $75 weekly. 
LEARN AT NOME-Good paying positions open 
everywhere. Intense activity In manufacturing. 
railroading, building. etc.. calls for more draftsmen. 

Shipped on 7 Days' FREE Trial 
CYCLOPEDIA OF DRAWIaG 
4 Volume'. 1650 Pares. Thousands of Illustrations. 
Bound In genuine American morocco. Pages 634 a 834 
Inches. Coven all branches of Drafting-Archi- 
tecture. Electrical, Structural Steel Sheet Metal, 
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HOME AGAIN ! 

Uncle Sam has released us from 
service. We will resume publi- 
cation of "Pacific Radio News" 
and have the coming issue ready 
for distribution on Dec. 15, 1919. 
All subscribers on our mailing 
list will receive their copies. 

SUBSCRIPTION RATE FOR 
NEW SUBSCRIBERS: $1.50 
per year. 15 cents per copy. 

SEND FOR A COPY TODAY 

Pacific Radio Publishing Co. 
50 Main Street, San Francisco, Cal. 
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EVERYDAY SCIENCE NOTES -w2m 
BY PROF T O'CONOR SLOANE -,1111/- 
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Glucinum has long been considered one of 
the rarer metals. It was discovered by 
Woehler and Bressy in 1828. It is a con- 
stituent of the mineral beryl, whose purer and 
higher colored varieties are emeralds. It is 
exceedingly light, with a specific gravity of 
1.60 as against 2.60 for aluminum. It forms 
an alloy with aluminum, reducing the weight 
from 5% to 30%, according to the percent- 
age in the alloy. It is silvery white in color, 
harder and more resisting than aluminum 
and does not oxidize in the air. It makes an 
alloy with copper similar to aluminum 
bronze, yellow and sonorous. The crude 
beryl from which it is extracted contains 
11% to 14% of the oxide, or 3% to 5% of 
the metal. It is found in Madagascar in 
quantity and also in other localities. The 
ore is treated at a temperature of 850° C. 
with sodium fluosilicate; a soluble com- 
pound, glucinum fluosilicate, is formed, which 
is extracted with water and precipitated with 
sodium. Ninety per cent of the metal can be 
saved. The salt formed has the formula 
Na, GI F.; this is the soluble compound just 
spoken- of, dissolving in water. The silica 
of the mineral is not attacked, and the 
aluminum forms an almost insoluble com- 
pound, Na, Al F,. 

The invention of a machine for so appar- 
ently trivial a function as the saving of the 
filaments of cotton which are left adhering 
to the seeds after ginning has been noted in 
these columns. A recent paper by the in- 
ventor of the machine in question tells that 
the production of cotton in the western 
hemisphere has decreased in the last four 
years, when it was supposed that it would 
increase. In the rest of the world the pro- 
duction has fallen off, as was naturally to be 
expected. There is less produced in the 
United States than in 1907, and 60% of the 
product is used in home factories against 40% 
used in former years. It is necessary to in- 
crease the area of land devoted to its pro- 
duction in different parts of the world. A 
great development of the cotton -seed in- 
dustry was noted by the speaker. Cotton- 
seed flour is available as a diluent of wheat 
flour; it contains five times the protein and 
fat of the cereal product. It is bright yellow 
in color; this will presumably operate to 
greatly restrict its use. 

A simple experiment is illustrated in the 
cut, for which we are indebted to our con- 
temporary "La Nature" of Paris. A band of 
silvered paper is fastened around an incan- 
descent lamp bulb and a telephone is con- 
nected in an earth line to it. If the lamp is 

supplied with an alternating current a sound 
will be prouuced in the telephone. If it is a 
direct current a sound will be produced on 
making and breaking the circuit. The phe- 
nomenon has been referred to the Edison 
effect in the original article, but a later 
writer has denied this. 

The illustration shows a recent suggestion 
for a safety crank for gasoline engines. The 
crank arm, A, carries at its outer end a 
journal or pin, a, and the handle, B, has a 
hole near its center, is which receives the 
pin so that the handle can turn freely. It is 
held on the pin by a nut. An extension, C, 
of the handle carries a counter weight, c, 
at its end. A stud, d, projecting from the 
short arm D, only allows the handle to 
rotate in one direction. 

If the motor back -fires, as the crank - 
handle starts to turn, the inertia of the 
counter weight, c, turns the handle into the 
plane of rotation of the crank so that there 
is no projecting handle to strike the wrist or 
hand and hurt or seriously injure the 
operator. 

Some years ago, before sell -starters were 
in vogue, it was claimed that automobiles 
injured more people when standing still, than 
when in motion, the broken -wrists and in- 
juries from back -firing while cranking were 
so numerous. 

A delicate test for the presence of ozone 
has been found in the use of the coal tar 
product, fluorescine. A mere trace of ozone 
will destroy the fluorescent power of this 
substance. If air containing a trace of ozone 
is shaken in a flask with some of the sub- 
stance the presence of ozone will be revealed 
by its effect on the fluorescine. It is said to 
be many times more delicate than former 
tests, and is not interfered with by the pres- 
ence in the air of chlorine or nitrogen oxides. 

An acoustic method of sounding from a 
moving ship, Marti's method, depends on the 
velocity of the transmission of sound, as the 
noise of a. detonation is echoed back from 
the bottom of the ocean. A shell is exploded 
over the side of the ship under the surface 
of the water. The interval between the 
original sound and the second sound due to 
the echo from the bottom is taken by a 
chronograph to about 1/1600 second. This 
gives a degree of accuracy of about one 
meter, a little over half a fathom. This is at 
a speed of 10 knots for the ship. 

In France experiments with lacquers for 
aeroplane propellers have been so successful 
that an expert was brought from China to 
superintend operations in a works near Paris. 

414»immnrrnnmta, 

The shrinking on by the use of heat of 
spiders and armature parts on the electric 
motor armature shafts is noted in the "Lon- 
don Electrician," as being done with much 
success. In some cases water or steam heat 
is enough-in other cases electric heating is 
employed. One case is cited where a very 
large shaft was increased in heat to only 
80° C., less than the heat of boiling water, 
and it was possible to put a piece in position 
by the use of a five -ton chain hoist, where 
to drive it on cold would have required a 
600 ton press. The slight expansion was 
sufficient to give it a shrinking fit. 

In meteorological work absolute tempera- 
ture, i. e., temperature referred to the abso- 
lute zero is often used, while with this at- 
tempt at scientific accuracy, the entirely arti- 
ficial barometer scale corrected to 45° lati- 
tude has never been abandoned in favor of 
some definite standard. To improve on this 
practice it is proposed to adopt the millibar 
as the unit of barometric pressure. This is 
a pressure of 1,000 dynes per square centi- 
meter. This would be independent of the 
variations in the force of gravity at different 
localities on the earth's surface. As the 
absolute zero is now determined to be at a 
point between 273.05° and 273.27° below 
zero, and as 275° below zero is accepted in 
practice as the absolute figure it appears 
that there is room here for improvement in 
exact scientific work. 

During the war it was a subject of won- 
derment that the English authorities were 
able to predict the arrival of bombing Zep- 
pelins, so as to be prepared for their recep- 
tion. Now it is revealed that the Zeppelins 
were guided by directional wireless from the 
shore, and these signals picked up by the 
English on their side of the channel gave 
them warning long before the arrival of the 
attacking party. 

The engraving shows a drive -well tip. It 
is provided with a screw, exactly such as 
used for corkscrews. Above the screw is the 
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usual perforated pipe. The idea is to screw 
it down into the earth instead of driving it 
down with a ram or sledge hammer in the 
old way, the way which gave the name of 
drive -well to the wells thus made. 

A bath made up of 7 grams copper acetate 
and 2 grams of gelatine to 750 cubic centi- 
meters of water can be used to give beautiful 
color effects to copper. With a low intensity 
current a blue effect results, the anode re- 
ceiving it. No gas is disengaged. After 
bluing the piece is washed and immersed in 
a 5% solution of copper acetate, which treat- 
ment gradually changes the shade, so that by 
arresting the process at one or the other point 
a variety of effects can be produced.. By 
heating the original solution while the opera- 
tion is in progress other effects can be pro- 
duced, such as yellow and irridescent gold. 
The coating is composed of gelatine and 
copper. 
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WINTER CARE OF 
STORAGE BATTERY 

(Continued from page 135) 
Miscellaneous Suggestions 

If your battery is arranged with ter- 
minal posts for wiring connections, 
these must be examined occasionally to 
see that they are dean and free from 
sulphate. The thorough application of 
a small amount of vaseline at the metal 
connections to the battery posts will pre- 
vent sulphating and consequent corro- 
sion and poor electrical contact at these 
points. If the electrolyte leaks from 
the bottom joints or wood sides of the 
battery case, one or more of the hard 
rubber cells are cracked or broken. The 
battery must be returned to the factory 
for repairs or replacement. The battery 
box, if of metal, must be thoroughly 
wiped out with a cloth saturated with 
ammonia to neutralize the acid and pre- 
vent corrosion. The top of the battery 
must be kept clean and dry to prevent 
a leakage of current between the ter- 
minals. 

See that the battery is held securely 
in its metal box or other container. If 
necessary, pack tightly with waste to 
prevent the battery shaking about from 
jolting of the car. Tools, other metal 
articles, or anything of value should not 
be placed near the battery, as the acid 
fumes will corrode and destroy metal, 
cloth and like material. Make certain 
that the battery terminals cannot touch 
the cover of a metal battery box if such 
is employed. A thin sheet of wood fiber 
fitted inside the cover of the battery boy 
will prevent short circuits or grounds 
from this cause. 

Substitute for Clay in Babbitting 
As a substitute for clay, which is not 

always obtainable, in rebabbitting bear- 
ing, boxes, another material has beer 
found very practical and economical. 
It sticks well, will not blow out or 
soften with hot metal contact, and can 
be used many times over by the addi- 
tion of a very small quantity of oil 
when softening it again. It is far bet- 
ter than clay or putty when either is 
used alone. Reduce putty with cylinder 
oil until it is almost as thin as the oil 
itself; next take some powdered asbes- 
tos (old asbestos pipe covering ground 
up will do) and add to the putty mix- 
ture until you get a stiff compound at. 
dense as the putty was in its first state. 
Use this in any way you would clay and 
it will give entire satisfaction. 

It is an admirable idea to wrap good 
tools, such as polished pliers, wrenches, - 
etc., in oiled cloths before stowing them 
away in the tool compartment, as the 
oiled cloths prevent them from becom- 
ing rusty, which is quite likely to hap- 
pen if the brightly finished surfaces are 
exposed for any length of time. 

Learn Mechanical Drafting 
Earn $35 to $100 A Week 

"Get into the profession of big pay and Rapid Advancement with the help of 
the school that has started hundreds on the Road to Success. I am ready to 

help you." Roy C. 
'.t Claflin, President 
'/ Columbia School of 

Drafting. 
ft 

r- 
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Learn at Home 
in Spare Tune 
You don't have to stop work or 
leave home in order to become a 
trained Draftsman. Through our 
practical Home Study Training we 
teach you in your own home, and 
enable you to qualify as a practical 
Dra ftsman. 

No Previous Training 
Required 

Owing to the comprehensive nature of 
our course, you need no previous train- 
ing in the subject. Though you have 
never done any kind of drawing before, 
you can become a thorough Draftsman 
by following our instructions. 

Can Learn in Short Time 
by Our Methods 

The reason for -this is that we elimi- 
nate unnecessary theoretical work and 
concentrate upon the PRACTICAL 
problems such as confront the profes- 
sional Draftsman. We do not require 
you to spend months of your time on 
"preliminary" work, but start you on 
REAL DRAFTING at once. That is 
one reason why our students "make 
good" so readily. 

Our Graduates Get to the 
Top 

The universal success of our graduates as 
Professional Draftsmen, many of whom have 
advanced rapidly to positions of Chief Drafts- 
men, is evidence of the REAL VALUE of 
the training given by the COLUMBIA 
SCHOOL OF DRAFTING. Large numbers 
of our students have secured excellent posi- 
tions even before completing their courses. 
We gladly cooperate with our students and 
graduates in securing desirable positions. 
which has been easy for us owing to the many 
demands upon us to supply our "product' 
for these positions. 

Draftsmen Get $35 to $100 
a Week 

Our graduates have shown their ability to 
reach high salaries RAPIDLY, owing to their 
practical training. They secure excellent 
salaries AT THE. START as high as $2,000 
a year. The usual pay of Draftsmen is $35 
to $100 a week. 

r 

4 

The Demand is Greater 
than the Supply 

The demand for properly trained Draftsmen 
has always been greater than the supply, but 
this is more so today than ever before, owing 
to greatly increased construction and mechan- 
ical development. The Draftsman is an es- 
sential connecting link in all engineering 
work. This great demand is indicated by the 
long lists of want ads for Draftsmen in the 
daily papers, especially those of industrial 
centers. 

Specialists in Mechanical 
Drafting 

The COLUMBIA SCHOOL OF DRAFTING 
not only trains Draftsmen by mail but also 
maintains a large local institution of the 
highest standing. For many years it has been 
the leader in SPECIALIZING on the teach- 
ing of DRAFTING. This is an obvious ad- 
vantage over teaching Drafting only as a side 
issue. 

Drawing Outfit Furnished 
We supply all our students with a drafting 
outfit for use throughout the course. There 
is no extra charge for this, and it becomes 
your personal property when the course has 
been paid for in full. 

Book of Particulars Sent 
Free 

If you are interested in becoming a practical Draftsman through the thorough training of the COLUMBIA SCHOOL OD DRAFTING. whereby you can enter a Profession in which your services will always be in demand, you are invited to write us for our free book of particulars, which describes our school and methods. For your convenience you can fill out and (( J 
Mail This Coupon To -day: ------- --- 

Columbra School of Drafting, 
14th & T Sts. N.W., Dept. 1072, 
Washington, D. C. 

Without obligation to me, please send me full particulars of your practical home study training in Drating. 

Name 

Address 

City State 
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Useful Books 
Complete Practical Machinist 

by Joshua Roes 
One of the best-known books on machine shop 

work, now in its twentieth edition, and written 
for the practical workman in the language of 
the workshop. It gives full practical instructions 
on the use of all kinds of metal -working tools, 
both hand and machine, and tells how the work 
should be properly done. It covers lathe work, 
vise work, drills and drilling, taps and dies, 
hardening and tempering, the making and use 
of tools, tool grinding, marking out work, machine 
tools, etc. Throughout the entire classic the ex- 
planations are as clean-cut as the tools they 
describe, and the earnest mechanic or machinist 
seeking greater efficiency will be helped toward 
using both head and bands to better advantage. 
No machinist's library la complete without this 
volume. 

547 Pate. 432 illustrations 
Price $3.00 

Metal Worker's Handy -Book of Recipes 
and Processes 

By William T. Brant 
This volume la a valuable work of reference 

and instruction for all engaged in the working 
of metals. It is a collection of formulas and 
practical manipulations for the working of all the 
metals and alloys including the decoration and 
beautifying of articles manufactured from them. 
The utmost pains have been taken to insure the 
accuracy and efficiency of the recipes so that 
with ordinary care as to quantities and manipu- 
lation the results may be implicitly relied upon. 

It treats on alloys and amalgams; hardening, 
tempering, annealing; bronzing and coloring; 
casting and founding; cements; cleansing, grind- 
ing, pickling, polishing; decorating, enameling, 
engraving, etching; electro -plating, braising, cop - 
paring, galvanizing, gilding, nickeling, titivating, 
tinning, etc.; fluxes and lutes, lacquers, paints 
and varnishes; solders and soldering; welding and 
welding compounds. To the new edition has been 
added several new chapters on die-casting, ther- 
mit and oxyacetylene welding, etc. 

bat Pages. 82 Illustrations 
Price $3.00 

Techno-Chemical Receipt Book 
Edited with Additions by 

Wm. T. Brant and Wm. H. Wahl 
This well-known Receipt Book la a mine of ac- 

curate information that everyone may work to 
great advantage. It Is encyclopedic in range, yet 
gives only the beat formulas for each prepara- 
tion or operation, and thorough tests by com- 
petent men guarantee their intrinsic merit. 

A compact and reliable collection of approved 
receipts and processes, containing thousands of 
receipts covering the latest, most important and 
most useful discoveries in chemical technology 
and their application in the useful arts and in- 
dustries. It is indispensable to every practical 
man and contains 500 pages, closely printed, 
giving an immense amount of matter on a great 
variety of subjects. Every care has been taken 
to select the very best receipts of each kind and 
there are few persona, no matter in what busi- 
ness or trade they may be engaged, who will not 
find in this volume something of use and benefit to 
them. The library of the laboratory, factory or 
home is not complete without a copy of this handy 
and useful book of reference. 

511 Pages. 78 Illustration. 
Price $2.50 

Friction, Lubrication, Fats and Oils 
By,Emil F. Diets:idle 

When we realize that it is no figure of speech, 
but a bald statement of fact, to say that lubrica- 
tion alone keeps the wheels of industry turning, 
then we must look respectively upon this as a 
question of vital importance in this mechanical 
age. The author, himself a chemist and an in- 
ventor and manufacturer of lubricants, wrote this 
manual for the mechanic and manufacturer of 
ordinary education, that the busiest man might 
learn the main facts of friction, the origin and 
charteristics of fats and olla, their uses, their 
adulterations, their practical testing and the best 
ways to make them serve his own particular ends. 

Price $1.50 

Send for our new 48 -page descriptive cata- 
logue mailed free on request. 

HENRY CAREY BAIRD & CO., Inc. 
Publishers of Mechanical and Industrial Books 
110-116 Nassau St., New York, N. Y. 

Anti -Freezing Solutions for Automobile 
Radiators 

By. Kenneth Alton 
pLAIN water and alcohol solu- 

tions would be the best were it 
not for the ease with which such 

compounds boil and the rapidity with 
which the alcohol evaporates. We have 
seen that the objections advanced 
against calcium chloride solution be- 
cause of deposition of salt crystals in 
the cooling system have ample founda- 
tion and that such compounds are not 
the best to use, the chief advantage, that 
Cif cheapness, having been eliminated 
by. the reduction in the price of dena- 
tured alcohol. The addition of a little 

2 lb. salt, 1 gal. water 
3 lb. salt, 1 gal. water 
4 lb. salt, 1 gal. water 
5 lb. salt, 1 gal. water 

tions with good results, though consid- 
erable trouble was experienced with 
alkaline solutions. 

The following tabulations give the 
relative values of solutions commonly 
employed: 

Calcium Chloride Solutions 

Freez. Pt. 
.... + 18° F. 
.... +1.5° F. - 17° F. 
.... - 39° F. 

31 

It 

11-71 rreeztns temperaTures 
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Degrees Below Zero Degrees Above Zero 
Fahrenheit 

Akoholmeter at left for testing specific gravity of akohol-water solutions. Chart at 
right shows freezing points of various solutions 

glycerine to an alcohol and water solu- 
tion reduces liability of evaporation and 
when used in such quantities it has no 
injurious effect to speak of on rubber 
hose. 

The tables appended show the vari- 
ous combinations and their freezing 
points and the proper proportions of 
the mixtures used must, of course, be 
governed by conditions of locality, but 
it is better to be safe than sorry and 
make the solutions strong enough for 
the extremes than may be expected. The 
writer has used both alcohol and water, 
and glycerine, alcohol and water solu- 

Water and Alcohol Solutions 
Freez. Pt. 

Water 95%, alcohol 5%... + 25° F. 
Water 85%, alcohol 15% ... + 11° F. 
Water 80%, alcohol 20% ... + 5° F. 
Water 70%, alcohol 30%... - 5° F. 
Water 65%, alcohol 35%... - 16° F. 
Water, Alcohol and Glycerine Solutions 

Freez. Pt. 
Water 85%, alc.-glyc. 15%.. + 20° F. 
Water 75%, alc.-glyc. 25%.. + 8° F. 
Water 70%, alc. glyc. 30% .. - 5° F. 
Water 60%, alc.-glyc. 40% .. - 23° F. 

Alcohol and glycerine, equal propor- 
tions. 

Annealing Copper and Brass 
In annealing copper and its alloys, peated. Cooling in water gives the 

the quickest method is a reversal of best results in most instances, but this 
that adopted in dealing with steel. The is a point which can only be determined 
metal, whether wire, sheet, or castings, by experience. In any case, if not well 
is gradually brought to a full red heat, annealed, the metal is likely to split 
and then either air or water-cooled, in and it is not difficult to cause damage 
some cases more than one heating be- to work through lack of proper an- 
ing desirable. This produces the nealing when rolling or drawing. 
greatest softness, but after being com- 
pressed by hammering, drawing or roll- 
ing, the metal again becomes hard, and 
the annealing process has to be re - 

A little oil on the clutch thrust bear- 
ing may facilitate gear shifting by pre- 
venting clutch drags. It surely will pro- 
long the life of that important member. 
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A SIMPLE PRINT TRIM- 
MER 

PHOTOGRAPHS, 
to show to the 

best advantage should be trimmed, 
and one cannot trim them to the best 
advantage unless all four sides are 
done at once. This result can be at- 
tained by using a plate of glass of the 
size of the largest print you are likely 
to make, and a pair of shears. If you 
use a plate camera, a spoiled negative 
from which the emulsion has been 
washed will serve the purpose. 

When you have cleaned the plate, 
lay it on the table and beginning at the 
side nearest you, rule a series of par- 
allel lines, half an inch apart, to within 
two inches of the opposite edge; then 
beginning on the left, rule in the same 
way another series at right angles with 
the first. Ruling a piece of paper first 
and placing it under the glass as a 
guide will make the work easier. 

If you make the lines with a draw- 
ing pen and water -proof India ink you 
will not need to renew them for a long 
time. If you desire greater perman- 
ence, do the ruling with a glass cutter. 

To trim your prints, hold the plate 
in the left hand with the ruled side 
down and with the fingers underneath; 
then slip the print between the fingers 
and the glass to such a position 
that the outer edges of the plate and 
two selected lines shall coincide with 
the desired outlines. Trim the two 
outer sides close to the edges of the 
plate; turn the print half way round, 
and trim the other two edges in the 
same way. The lines will serve as a 
guide not only to size, but to right 
angles. You can trim wet or dry plates 
with equal facility. 

J. W. WOLFE. 

NEW ISOLATED LIGHTING 
SYSTEM 

This new system is complete in its 
every detail. It is operated by a 
Willys-Knight air-cooled sleeve valve 
motor, and is self -cranking, self -run- 
ning and self -stopping. The complete 
plant consists of the engine, a directly 
connected generator, a simple control 
box and a storage battery, and last but 
not least, the engine burns kerosene 
successfully. The generator is shunt- 
wound for 32 volts and is designed 
to deliver 750 watts. Generator, arma- 
ture, engine fly -wheel and crankshaft 
are so constructed as to comprise prac- 
tically a single unit, thus eliminating 
separate generator bearings and result- 
ing in greatly reduced friction. The 
battery which has a capacity of 160 
ampere hours consists of 16 cells with 
nine plates to the cell, enclosed in 
sealed glass jars. 

BORING A SQUARE 
HOLE 

HE possibility of boring a square 
hole has been long thought of and 

many attempts have been made to ac- 
complish this seeming impossibility. 
At last the boring of a square hole has 

Fig. 1-Special boring head for making 
square holes 

been made possible with a simple, but 
ingenuous device invented by an Illi- 
nois man. The device will not only 
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Fig. 2-How tool for boring square holes is 
used. A variety of work that can be dont 

with it 

bore square holes, but it will produce 
holes with various shapes, by a simple 
rearrangement of its various working 
parts. 

The operation of the device will be 
seen by referring to the illustrations. 
Three triangular shaped cutters are 
arranged about a square block in such 
a way that their cutting edges form a 
square. A larger cutter is placed on the 
bottom of the tool and it is the duty of 
this cutter to lead the way for the other 
four cutters. Thus the bottom cutter 
bores the center out.of the piece being 
cut while the four side cutters cut away 
the sides. By changing the shape of 
the side and bottom cutters it is possible 
to bore holes with various outlines; 
stars, crosses, triangles, etc. 

As yet, this principle has only been 
applied to wood and with the present 
arrangement and type of cutters it 
would not be possible to cut metals. 
The need of a metal drilling device that 
will produce square holes is still as 
great as it ever was. Wood is so dif- 
ferent in physical structufe than metal 
that anything that will work.'with wood 
will not function on metal: 

A LATHE KINK 
The mechanic often has trouble in 

mounting a circular piece of work con- 
centrically upon the surface plate. If 
the piece to be turned is not mounted 
in the center of the face plate the turn- 
ing marks left by the lathe tool will 
look very bad. 

To mount a piece of circular work 
for turning, first set the lathe in mo- 
tion. Then take a piece of chalk and 
by holding the end on the revolving 
face plate, draw a circle that will have 
a diameter just a little larger than the 
work to be turned. It will then be a 
simple matter to mount the circular 
piece within the circle drawn by the 
chalk. 

FINISHING AN ALUMINUM 
SURFACE 

Few experimenters realize that alu- 
minum can be planed with an ordinary 
wood plane. However, the plane used 
should be an old one which is no 
longer needed for other work. Before 
planing, the surface of the aluminum 
to be finished should be well covered 
with kerosene which is used as the 
cutting compound. The surface should 
be kept lubricated while the planing 
is being done. A very light cut should 
he taken. If the plane is set for too 
heavy a cut, it will be found impossible 
to carry on the work. The rough sur- 
face of cast aluminum should he 
smoothed down with a file before the 
planing is started. 
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AN EXTRAORDINARY OFFERING 
A Standard Wevemeter Condenser, 0.00006 to 0.0015 mid., $10. 

The cancellation of GOVERNMENT WAR CONTRACT has made it possible for the 
G. A. Company to give Experimenters this unusual opportunity-a double variable condenser built 
for the Signal Corps wavemeters, worth $50 at a price of $10. As a WAVEMETER condenser, 
a finer instrument cannot be purchased at any price. This is your chance to own real meter. 
This condenser is of such a high grade type that it is specially adapted for use as a LABORA- 
TORY STANDARD for making all kinds of measurements. VACUUM TUBE TRANS- 
MITTERS r uire air condensers of this type which will not break down between the plates 
LONG WAVE RECEIVERS must have condensers of large capacity and very low losses to 
operate with minimum inductance and to give loudest signals. For all these purposes, the 
DOUBLE CONDENSER is the best you can buy, regardless of the price you pay. 

A limited number of these instruments are available. If your order comes too late, your 
money will be returned, immediately. The G. A. Company gives no credit slips, makes no 
substitutions. 

0.00006 to 0.0015 mfd. condenser, $10.00, sent by express. Capacity calibration curve $1.00. 
DON'T LET THIS OPPORTUNITY SLIP BY - YOU WILL NOT HAVE THIS CHANCE AGAIN 

The 
accepted by wail only. 

15 WEST 45ík St General Apparatus Company NEW YORK CITY 

CONDE .R ACTUAL VALUE 
AS SHOWN. $1 O OF 7NIS IN - 
NEVER USED. STRUMENT. $60 

"THE 100% WIRELESS MAGAZINE'S 
What "Radio Amateur News" 

UNDERGROUND RADIO 
FOR AMATEURS 

-ser PAOt 274 

With its fifth issue RADIO AMATEUR NEWS holds 
the field undisputedly as the greatest radio magazine in 
print today. In point of circulation, number of articles, 
illustrations, RADIO AMATEUR NEWS now leads all 
other wireless magazines. Take for instance the No- 
vember issue with its fifty-six pages; there were fifty- 
four separate purely radio articles and 114 illustrations. 

AMATEUR 1919 Over twenty-seven thousand copies were printed and 
OVER 1 OO circulated. 

NEWS ILLUSTRATIONS Each issue of the RADIO AMATEUR NEWS now 
Edited by contains 56 pages (or more) and an artistic cover in 

1114^« X.GeinsbacJc two colors. The illustrations average 125 every month 
and there are from 40 to 50 up-to-date articles, some 
by our biggest radio scientists, in every issue. 

RADIO AMATEUR NEWS is the greatest and big- 
gest radio magazine in print today. 

RADIO AMATEUR NEWS is the only INDEPEND- 
ENT monthly wireless magazine in existence. It caters 
to no commercial interests-it has no boss save its 
readers. It is "different"-it has the latest radio news. 
It is a scientific magazine but it caters largely to the 
RADIO AMATEUR-it is by and for the Amateur. It 
is publisht by the publishers of the ELECTRICAL 
EXPERIMENTER, but there are no duplications of 
articles in the two magazines. Both are entirely dif- 
ferent-but both together will give you ALL the radio 
news of all the world. Whether you are a professor or 
an Amateur, get a sample copy or order it from your 
Newsdealer today. 
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SPECIAL OFFER 
EV. EN. 

ÍI SCents AD I Q DECEMBER 

15c i°o,v 

riumn°yn° : $1.50 Y 15 FOR PAGES 
tfoorRADIO AMATEUR 

Year 

NEWS for the term of on. p Canada and SAMPLE 125 year for which 
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ncl a irs Foreign 

a me free. lenmedlateb. lour great s2.00 COPY iLLUSTRA- 
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with fine flexible cloth cover. I ham 418.44 TODAY TiONS 
added Sc extra for postage. S 

Name 

Address 

City 

Partial Contents of November Issue: 
Audio Frequency Wireless 

Telephone By E. T. Jones 
The Eaton Oscillator and 

Eaton Circuit Driver 
By William H. Pries 

Why I As Opposed to Gov- 
ernment Radio Control 

By Dr. Lee de Forest 
Underwater Submarine Te- 

legraphy 
Developing an Audios for 

the Amateur 
By E. T. Jones 

A 170-23000 Meter Receptor 
By Francis B. Pray 

Second Prize Award, $25.- 
Radio Contest 

Amateur Radio Broadcast de 
Navy Depart:suit 

Notes on R-34 Return Trip 
By B. F. Durant, Lieut. 

B. A. F. 
San Dien°, Cal., from Loa - 

don By Alexis J. Hall 
How Manufacturen Work 

"Formica" mad "Bakelite" 
By J. Stanley Brown 

Idoaa-2nd Spasm 
By Thos. W. Benson 

Increasing the Secondary 
Vottape of Your Trans- 
former By F. E. Terman 

Notes o Crystal Detectors 
By C. H. Byron 

REGULAR DEPARTMENTS 
MONTHLY 

"Radio Telephony," "Radio Constructor," "Ra- 
dio Digest," "With the Amateurs," "Radio Stories," 
"Club Gossip," "Junior Section," "New Radio 
Patents," "1 -Want -to -)Grow." 

EXPERIMENTER PUB. CO., 241 Fulton St.. N. Y. C. 
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Efficient DE FOREST Audion 
DETECTOR PANELS 

. . - 

k .e, 

Audion-Ultra Audion 
Type P-500 

This la the type P-402 Paul; sise 
7 9-16' a f t-16'; with apparatus 
u described opposite and with two 
switches for Audios-111We Audios 
connection and either 1s -volt or 40 - 
melt 'B' battery. Enclosed to cabinet 
u Illustrated above. 

Price $24.00 

ALL DE FOREST 
Audion Apparatus 

Is sold without Audits Tubs Au- 
dion Detector Tubs, $7.09 each ad- 
ditional- 

Here are genuine DeFOREST Au- 
dion Control Panels that offer excep- 
tional value and are within the price 
range of every amateur. Remark- 
ably efficient In service, handsome 
and "professional" In appearance, and 
designed and built for the Audion as 
only the makers of the Audion can 
build them. 

Controls mounted on genuine Bake- 
lite panels ; with and without cab- 
inets. lour -prong, heavy nickel tube 
receptacles; smooth -running, positive 
acting, adjustable rheostats ; Impreg- 
nated mica stopping condensers ; ad- 
justable or tined grid leaks; Bakelite 
covered binding posts, with positive 
slotted connecting feature; positive 
segmentally connected nickel -plated 
switches. 40 -volt "B" battery, com- 
posed of two 20 -volt units cast en - 
bloc -4 to 12 months operating life. 
AU parts perfectly finished and fully 
up to the DeFOREST standard. Get 
full information now. . . 

Semi ter Catalogs. E. 

a 64 -pass book Illustrating and describing 
these and many more DeFOREST in- 
struments. Sant postpaid for 10 cents. 

De Forest Radio 
Telephone and Telegraph Co. 
bsstere sad Yaaslaeturers el Amateur 

sad Caermerelal Radii Apparels'. 
1415 Sedgwick Awe., New York City 

e 

Audion Detector 
Type P-401 

Consists of Tube receptacle. grid leak 
condenser. rheostat and ~as posts 
for emnectioo to loner. "A" and 'B' 
batteries and telephones; on Bakelite 
panel dui 654' a 7W% an enclosed 
17 handsome quartered oak. round 
wrested cabinet. standard D.TOE- 
MtT "Early English" Snlsh. 

Price $13.25 
Panel only (True P-400) without cab- 
inet 

Price $10.90 
Tn. P-4411-Larger panel: doe 7 9-16' 
z 7 1-16', including 40 -volt 'B 
battery and cabinet 

Price $21.00 

Ask your 
Dealer for 

DE FOREST 
Radio Apparatus 
These dealers is pNneleal sitiw. 
u well es many ethers sot Hated 
h ens, sell 9errlee DeFOREST 
apparatus. Commit Neel teksbese 
dlreetsrlss ter sheet addressee. 
Boston. Macs. 

F. D. Pitts e Co. 
J. W. Poole. Inc. 

Hartfied, Cosa. 
Bauer Co. 

N ew Vert Clip 
Bunnell at Co 

Philadelphia. Pa. 
Central Elect. War Supply Co. 

H. Co. 
Bartl.ere. Yd, 

Maryland1. Elect. Supply CO. wO lnpW. aParruso 
C Co. 

PntHrrda, Pa. 
Doubleday H111 Eliot Co. 

Toledo, O51. 
Win. B. Duck Co. 

Castes. Ohio 
Whales' Mfg. Co. 

C A A. 11 

A. Howard 
St Peal, Ylar. 

Pioneer Elect. Co, 
Iluseeplls, Miss. 

Sterling Elect. Co. 
YIDswey S Wise. 

Geode Co. g 
St L.sts, Na 

I,tnye Elect Supply Co. 
las FraesNss Cal. 

Leo J. Yeybars Co. 
Lee Asesls Cal. 

So. California Meet. Co. 
Brode Elect. Co. 

Seattle, Wash. 
Ralph Krows Eliot. Co. 

Nsrstss, Texas 
Hurlburt Still Elect Co. 

Melillo, Ala. 
Ungar Erect. Co. 

Atlanta, Ga. 
Haight Accessory Co. 

NsMlk, Va. 
Meeks Collins Elea Cs. 

Mondial. Casada 
Perkins Electric Co. 

Tomato, Casada 
Duncan Russell 

P CTURE kslew 
hew. typical IS - 

easel DE FOREST 
UrN Reeshrir9 art 
. bt1M .1 a Tuner with 
was Nseth rases et 
199 te 25.000 meters; 
a crystal lid as audi- 
os detester, sad a e..- 
abs amplifier. This 
Set N the mad ems. 
P ieta and ~lest re- 
.Mvlas asparetes ewer 
Set set radar $100.00. 
Its east le madder - 
ably Nee thaw that; the 
entire set ef Unit. 
* hews Weer Walla, 
cab $133.57. 

DE FOREST_. 
Unit Receiving Set 

Gives You Better Apparatus at Low Cost 
The DE FOREST Unit Receiving Set offers the only practical system of 

securing accurately designed, highly efficient receiving apparatus without pay- 
ing for expensive factory assembly and costly cabinets. You buy the individ- 
ual units and assemble them yourself, thus becoming more expert. 

You can start with a'few inexpensive Unita 
which will give you a Receiving Set of an 
efficient but simple type, and then build up, 
always fitting new Units into the system as 
additions to the old. No junking of old appa- 
ratus; just add to them to increase your selec- 
tivity and circuit efficiency as new develop- 
ments come out. 

e e if you are thinking of taking up wireless 
work, find out about the DE FOREST Unit 
Receiving Set before you get your apparatus. 
It will give you the most highly developed 
Radio instruments obtainable. And if you are 
an Amateur, Student or Experimenter, this 
Unit Set holds even greater possibilities for 
you because in using your own ingenuity in 
assembling the Units you will greatly broaden 
your Radio knowledge. 
Seed fir dhe DE FOREST Calais( E, Grist Complete Desºyt es 

A 64 -page book "of Radio Apparatus which illus- 
trates and describes many other interesting features. 
Sent postpaid for 10 cents. 

DE FOREST RADIO TEL. Sr TEL. CO. 
Inventors and Manufacturers of Amateur 

and Commercial Radio Apparatus 
1413 SEDOWICK AVENUE, NEW YORK CITY 
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1 K. V. A. 25,000 Volt Wireless Transformer 
The Thordarson Wireless Trans- 
former is more than a transformer. 
It is a machine of efficiency and 
reliability, a piece of wireless ap- 
paratus that every amateur can be 
justly proud of. A Thordarson 
Wireless Transformer will make a 
"Long Distance" amateur of you. 
Our "2o -T" bulletin describes our 
complete wireless transmitting ap- 
paratus: . 

J- 

., 

Thordarson Electric Mfg. Co. 
501-515 So. Jefferson St. Chicago, Ill. 
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IT TALKS FOR ITSELF. 
Do You Need a Good Detector? 

Here is Your 
Ideal. Use it 

s s 5 m Your Re - 
r« . generative } fEl PHONES - Circuits. G e t 

t Thunder - bolt 
Radio Tele- 

]5 graph and 
ralvt DETECT» TeIephorne 

Sigs. 
e r Tracolite I n - 

sulation Panel. 
dour ° Beautiful M a - 

ea hogany Fin - 
irked Cabinet. 

e 
y 

é Including 
a High Grade 
Traco "B" 
Battery. Send Stamps for Bulletins 

OSCIL IUD 

.© 
M 

THE RADIO APPARATUS COMPANY, 
POTTSTOWN, PENNA., U. S. A. 

, 

-V 

The Plate 
Battery 
Problem 
Solved! 

The 
Marcuson "B" Battery 

eliminates the use of the in- 
efficient Dry Battery and the 
old-fashioned expensive Stor- 

age Battery 
The Marcuson "B" Battery possesses 
four points of perfection,-it is light, 
compact, dependable, and inexpensive. 
The Marcuson "B" Battery can be 
readily charged from any D. C. light- 
ing circuit. 

40 Volts. Over all Dimensions: 6" x 
6" x 4". Weight 5 lbs. Price: $12.00. 
The Marcuson Batteries have been in 
use for more than ten years by the 
largest Electrical Manufacturers, Cable 
Repair Ships, Technical Institutions, 
etc. 

Can be replaced at lower coat than 
new Dry Batteries can be bought for 

We are sole distributors of the Narcuson 
"B" Batteries. 
It Is but one of our many Radio products. 
Simply drop us a card, and let us send you 
our catalogue No. Two. 

WIRELESS IMPROVEMENT CO. 
Radio Engineers 

Manufacttuna and Distributors 
47 West Street New York, U.S.A. 

STANDARDIZED EQUIPMENT AND MATERIALS FOR EXPERIMENTERS 
TRANSMITTING ANTENNA For LONG DISTANCE SHORT WAVE TRANSMISSION-designed for 400 -meter work. Material, and iastructions for 

4 -wire antenna 80 ft. long. For vacuum tube or spark coil seta. 13.39. For 34 k. w. transformer.. $6.62. Wt. 5 lbs. Portage extra, 
SHORT RANGE ANTENNA A 100 -ft. Tingle wire antenna on which SHORT WAVE REC ELVERS five the best results. You can't copy 400 -meter stations on a 

large antenna. Complete materials and instruction.. 32.00. W t. 3 lb.. Postage extra. 
LONG RANGE ANTENNA With a crystal detector set. will copy ARLINGTON TIME SIGNALS up to 1.000 mile.. Also used for long wave telephone and 

telegraph reception. A 200 -ft. single wire antenna for town or country um. Material. sed instructions, $3.23. Wt. 4lbs. Postage extra. 
SUPER RANGE ANTENNA Get a maximum range. copy NADEN. LYONS. and foreign station, with this 300 -ft. einelc wire entecas using one Audios. No. 

masts needed for any of these antennas, a height aced not exceed 30 ft. $4.63. Wt. 5 lb.. Postage extra. 
Note: Wire. lad -is and insulator*, high tee.ion able, instrument ground wire. etc. furnished-everything fora complete antenna. 

G. A. STANDARDIZED Guaranteed to he made by the formula used for 90% of batteries bought by the U. S. Government. Operating life of Signal Corps type 
44.3 -VOLT B BATTERIES 3 months; Navy type. 10 months. Need no potentiometer or switch. Cheaper thee flashlight cells. Signal Corps sisa. $1.30. wt. 1 lb. 

Navy six. 32.50. wt. 5 lb.. Portage extra. 
CONSTRUCTION No. 1. INDUCTANCE TABLES. Direct reading, all six. of .ingle layer. multi -layer, pancake. figure 8 coils. No. 2. DIRECTION 
PAMPHLETS BY FINDER. Detailed drawing, of unilateral radio comp.... 200 to 4,000 meter*. No 3. AUDION TRANSMITTER. A single 
M. B. SLEEPER Audion telephone or telegraph t-an.mitter, simple material., low coot. No. 4. SUPER RANGE RECEIVER. For long wave 

undamped reception from foreign stations. 
45e. EACH. SPECIAL OFFER BEFORE PUBLICATION, 4 for 73c. RF,&TY ABOUT JANUARY FIRST. 

SEND 3c. FOR NEW CATALOG NOW 
BEING PREPARED. FOR RADIO, 
MODEL. AND AIRPLANE 

EXPERIMENTERS 
15 W. 45th St. The General Apparatus Company 

GWAI 
IF YOU ORDER FROM THE G. A. 
COMPANY, YOU WILL HAVE. NO 
TROUBLE ORDERS ACCEPTED BY 

MAIL ONLY 
New York City 

Please mention EVERYDAY ENGINEERING MAGAZINE 

Digitized by Google 
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SCIENCE NOTES 
The sensibility of the human eye for 

light has been investigated by Drs. Cob- 
lenz and Emedson of the U. S. Bureau 
of Standards. A normal eye can see a 
star of the sixth magnitude, and they 
determined the energy received from 
such stars as being only 1.3 X 10 - 16 
watts of energy, which is 3 X 10 - 11 
gram - calorie. This infinitesimal 
amount of heat energy would require 
60 millions of years to raise the tem- 
perature of a gram of water 1' centi- 
grade. 

The radium pastes used on watches 
and other objects to make them lumi- 
nous contain about 0.4% of the radium 
salt. The light may be feebler but is 
more durable if a smaller proportion 
of the radium compound is employed. 
Radium bromide may lose as much as 
5% of its luminosity per month, so as 
to be of but half its original power at 
the end of six months. 

In the United States in 1919, 55 
grams of radium were produced, which 
is half the metal in the world; in 1918 
the production was 13.5 grams. 

Nichrome is an alloy of nickel and 
chromium which has been used for some 
time in electric heating apparatus. It 
has been tried for chemical vessels with 
success, as it resists both sulphuric and 
nitric adds; 85% sulphuric acid acting 
on it for two months only attacked it 
to the extent of 0.065% and 45% sul- 
phuric acted on it with about five times 
this intensity in a single month. Nitric 
acid acted with five times this intensity, 
and hydrochloric acid attacked it vig- 
orously. 

A curious proposal has been made 
to shoot projectiles vertically into the 
air with registering instruments at- 
tached to get the data of high alti- 
tudes. It is calculated that a small 
calibre projectile, 1.3 inch diameter, 
with an initial velocity of 2,500 feet 
would reach an altitude of about 45,000 
feet. in 48 seconds. This applies to the 
regular shaped shell. A specially 
shaped shell would rise over 75,000 
feet in 69 seconds. A shell from a 
"Big Bertha" would ascend to three 
times the last named altitude in 125 
seconds. The idea seems a curious one 
but the interest is in the figures. Few 
realize the altitudes which may be at- 
tained by projectiles. The long range 
gun which was used against Paris is 
supposed to have owed its long range in 
part to the rarified air, in which so 
much of its trajectory lay, offering but 
little resistance to its motion. The 
proposal to use captured German ar- 
tillery for this purpose was made before 
the French Astronomical Society by M. 
Pluvinel. 
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Fleming Pat. No. 80.16t4 
De Forest Pat. Nne. Rif iq7 579532 

THE HEART OF 

THE WIRELESS 
ON THE NC 'PLANES 

Also used on the 
Vickers Vimy 
Trans -Atlantic Flight 

MARCONI V. T. 
$ 7 00 
Standardized Socket 

each 
$1.50 additional 

Agreements recently effected have made 
vacuum tubes available for experimental use. 
The Marconi V. T. is the only vacuum tube. 
or audion, which may be sold to amateurs, 
laboratories, schools of instruction and ex- 
perimenters. 

A highly developed, all-around tube for use as a detector and amplifier 
in wireless communication. It has practically the same electrical con- 
stants as the tube used by the Allied armies and navies throughout the 
war in continuous wave transmission and reception. 

The approximate operating life of 
the MARCONI V. T. is 1,500 hours. 

Class I-Designed for use as a detector; operates with plate potential of 20 to 
60 volts. 

Class II-Designed for use as an amplifier; plate potentials from 60 to 110 
volts may be applied. 
Tubes in either class may be used for detection or 
amplification, but those of Class I are best as detec- 
tors, and Class II tubes are superior as amplifiers. 

SEND ALL REMITTANCES WITH ORDER 

COMMERCIAL DEPARTMENT 

Marconi Wireless Telegraph Co. 'of America 
Sole distributors for 

De Forest Radio Telephone & Telegraph Co. 
Room 1868 Woolworth Building, 231 Broadway, New York 

BRANCH OFFICES 
SchgMld Bldg. Insurance Exch. Bldg. 301 Commercial Bank Annex 
Cleveland, Ohio San Francisco, Cad. New Orleans, La. 
American Bldg. 138 Federal St. 109 South 2nd St. 
Baltimore, Md. Boston, Mass. Philadelphia, Pa. 

Laboratory Signs 
Attractive 8" x 10" signs printed on high 

quality coated white cardboard in selected 
wordings for the electrical experimenter. 
1.-DANGER I HIGH VOLTAGE 
2. EXPERIMENTAL RADIO LABORATORY 

NO ADMITTANCE 
S. GOVERNMENT LICENSED RADIO 

STATION 
4. DO NOT TOUCH THE INSTRUMENTS 
5. PLEASE BE QUIET WHILE THE 

OPERATOR IS RECEIVING 
ISc EACH, ANY TWO FOR 28c 

ALL 5 FOR SOc 

Immediate Shipments, Postpaid 

THE TAYLOR CO. Box 1043-E 
LOWELL, MASS. 

áíB BATTERY CHARGIN 
PAYS BIG' PROFITS 

WINTER BAT ERY CHARGING RHINO» Yuu 
$100 is $200 MONTHLY EXTRA PROFIT 

Car owners demand reliable Battery Chorine ser- 
vice. Get your BB 500 watt Charger NOW. Pre- 
pare for BIG WINTER PBO 
to 3 6 -volt batteries. Cost 10o to 115o sects cus- 
tomer page 750 to $1.50. No expensive repairs. 
burnouts or renewals. Steady. dependable service 

to Install and operate, no Is= mechanical knowledge required. 
$15 PUTS THIS MONEY- 
MAKER IN YOUR GARAGE 

Balanceln*mall monthly payments. Your 
nta tar ram than ea payments. 

iN Absotute Money -Nark Guarantee. 
. cur to build a b:y, anel, yrofit. 
fbl. bueleee... e help roue F 
ell Intnrmalon. tray t ¿Ma .d 

and mall NOW. 
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N H OBART BROTHERS COMPANY 
A 

Bo: EE112 Troy. Oslo 
arrretr.t Mfr.. Si... tele - 
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Federal Radio Accessories Are Unexcelled 
in Quality and Efficiency 

No. 226-W 
Type A 

Audio Frequency 
Transformer 

PRICE $7.10 each 

TO GET RESULTS USE FEDERAL 
Write for Bulletin 101-W and 102-W 

"ONE 226-W Transformer 
with one Marconi V. T. gives an 
energy amplification of 400 times. 
(Audibility amplification of 20 
times.) 
"TWO 226-W Transformers 

with two Marconi V. T.'s give an 
energy amplification of 160,000 
times. (Audibility amplification 
of 400 times.) " 

41 

The "Liberty" 
A and N Type 

52-W 2,200 
ohms. 

Price $12.50 
per set 

WE ARE DISTRIBUTORS OF MARCONI V. T. STANDARD 
SOCKETS, GRID LEAKS. Send your orders to 

FEDERAL TELEPHONE AND TELEGRAPH CO. 
BUFFALO, N. Y. 

The efficiency and sensitiveness of Vacuum Tubes is re- 
tained or increased by repairing or replacing broken or 
burned out elements. 
The establishment of a complete and modern high 
Vacuum Laboratory enables us to repair all types of tubes 
manufactured in the United States or abroad. 

MARCONI V. T. 
WESTERN ELECTRIC 
GENERAL ELECTRIC 
DEFOREST 
MOORHEAD 

THE COST OF REPAIRING 

RECEIVING TUBES 

$4.50 
AUDIOTRONS 
ELECTRON RELAYS $400 

SMALL TRANSMITTING AND FOREIGN TUBES $7.50 
POWER TUBES - - - - - 15.00 

Burned oiit tubes purchased outright at .50 each. 
A limited number of repaired tubes on hand, guaranteed money refunded 

if not satisfactory. 
Same as new at $5.00 and $4.50 respectively. AGENCIES DESIRED 

The Vacuum Tube Repair Co. 
511 Perry Building Oakland, California 

Please mention EVERYDAY ENGINEERING MAGAZINE 

Digitized by Google 
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SCIENCE NOTES 
An enormous deposit of bauxite, con- 

taining from 64% to 67% of aluminum 
has been found in British Guiana, and 
has been taken up by the government. 
It is thought that the ,water power of 
the tropical rivers may be available for 
power to operate the works for pro- 
ducing the metal. Deposits have also 
been found -in Dutch Guiana. An- 
other use for bauxite has been found 
in the preparation of an abrasive, an 
artificial emery. To make it bauxite is 
heated with anthracite to a temperature 
of 2,000° C. 

A compound of alumina, iron oxide 
and titanium oxide has been prepared 
by heating red bauxite with anthracite 
coal to a temperature of 2,000' C. It 
is red in color, melts at 1,700' C. and 
is nearly as good an abrasive as Naxos 
emery. It has been named corindite. 
Its analysis shows 69.3% alumina, 
23.35% ferric oxide, 3.7% titanic ox- 
ide, 3% silica, and 0.5% carbon, the 
latter derived from the coal. 

An unaccounted for glow has been 
observed on the aluminum terminal in 
an electrolytic rectifier. One of the 
electrodes was made of lead, and this 
one showed no glow. The solution was 
sodium phosphate. The same glow was 
obtained with other electrodes and solu- 
tions, with a very wide range of po- 
tential difference. It is still unac- 
counted for. 

A very practical observation on elec- 
tric lighting is to the effect that the 
lighting of rooms can often be greatly 
improved by cleaning the ceiling and 
reflectors, if the lamps are provided 
with such. It is stated that the clean- 
ing of the reflectors in one case im- 
proved the illumination 25% and treat- 
ment of the ceiling some 40%. The 
tendency to put in new lamps it is sug- 
gested should be resisted, as only 15% 
improvement in the case cited was se- 
cured by so doing; the obvious method 
was the better. 

Silicium has now been prepared in 
two ways, one giving a negative and 
the other a positive thermo-electric ele- 
ment, as referred to each other. The 
potential difference is very large; a 
couple can be made out of the two 
varieties, which will have a potential 
difference of 1,000 microvolts for 1° C. 
difference of temperature. It is es- 
sential that it is free from iron. The 
electro -negative variety is made by crys- 
tallization from tin or silver-the other 
kind by crystallization from aluminum. 
The metal germanium comes next to 
silicium in thermo-electric power. 

T _ 
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- 7 Tb. Transformer Illustrated above Is only ewe of many 
newly designed radio specialties which cm bate ready 
for you. Write us for descriptive bulletins width are 
being Issued covering all international Radio Products. 

- Address Department No. $1. 

INTERNATIONAL RADIO TELEGRAPH COMPANY 
326 Broad Broadway 

A MARKGD OF QUALITY 
New York, N. Y. 

RADIO ELECTRICAL APPARATUS 

New type radion receiving transformer has 
bakelite panels, two primary and one secon- 
dary 10 point switches. Oak cabinet. Price, 

12.00 

IN Si" "Al 
TRANSFORMER 

Type TXL-101 A 
Price $12.00 f.o.b. Factory 

A Standard Transformer modified and rede- 
signed for amateur use. Coils are 1/16" cop- 
per, edgewise wound on bakelite supports. As- 
sembly secured to end plates by bakelite nuts. 
Secondary slides on bakelite rods. This elimi- 
nation of metal throughout results in maximum 
efficiency. 
PRIMARY INDUCTANCE 12 elan beam Wave- 

lengths 125 ts 500 esters weth ACM M. F. .) 
SECONDARY INDUCTANCE N mire henryryss (Wan 

I.egttss 676 meters average. wlta average aabnea.) 

Our new Bulletin Y offers 
a distinctive line of radio and 
laboratory apparatus includ- 

ing transformers, spark gaps, 
oscillation transformers, vari- 
ometers, variable condensers, 
etc., in fact the most complete 
line in America. 

Bulletin R describes the 
Cambridge alternating current 
rectifier for 

$ . 

CLAPP - EASTI-JAM COMPANY 

STORAGE BATTERY CHARGING 

Seal 3a stamp for bah bul4eó, 

131 MAIN STREET CAMBRIDGE, MASS. 
REMLER RADIO MFG. CO. 62 Post Street SAN FRANCISCO 

Pacific Coast Representatives 

RADIO AMATEURS-HERE IS THE VARIABLE CONDENSER YOU 
HAVE BEEN LOOKING FOR-AT A PRICE YOU CAN AFFORD TO PAY 

The best of materials and workmanship. Bakelite end plates. 
Heavy aluminum plates and accurately machined spacers. Cop- 
per ribbon connection to movable plates. Extremely rigid con- 
struction. 
2 plate Vender 
7 plate. .0001 .f. wax. capacity 

13 plate. .0002 m.f. wax. aapaodty 
17 plate, .0003 mt. wax. capacity 

Include postage for one pound. 

PRICES 
31.65 23 plate, .0005 .f. max, capacity 

2.15 31 plate, .0007 m.f. atau, capacity 
2.50 43 plate, .0010 m.f. wax. capacity 
2.135 63 plate. .0015 m.f. max. capacity 

THE WIRELESS SHOP 
A. J. Edgcomb 

511 West Washington SL, Los Angeles, Cal. 

33.25 
3.90 
4.75 
6.75 

MECHANICAL DRAWING 
Baoeeesfully taught by man. Learn to make and read 
drawings and Comm a Mechanical Draftsman. Fitly 
rents each lesson, pay as you go. No other eapansa 
Complete drawing outfit valued at $20.00 free with the 
Course. One hundred blue -print l esons. Will a ss ist 
you to wears good 

Seelu 2 JOp Per qualified.Bend particulars 
and sample lemon*. Lesson 

ALBANY INSTITUTE MECHANICAL DRAWING 
Desk C. Lock Bee 44, Albasy. N. Y. 

CELLULOID 
9ffETfNC. PRINTING, MOUDINC.. 

TURNING. DIE CUTTING 
EXPERIMENTAL WORK, ETC. 

NAPIER BROWNING CO. 
166 W. 40th ST. NEW YORK CITY 

Please mention EVERYDAY ENGINEERING MAGAZINE 

Digitized by Google 



lab Everyday Engineering Magazine for November and December 

r 

3 inch Dial only 
Postpaid 

3 Inch Dial with Knob mounted...51.30 
Postpaid 

Bulletin No. 1 describing these parts 
has been sent to all who sent for 
our July 1st catalogue. If you have 
not received our catalogue send 5 
cents in stamps for it and get on 
our mailing list for future bulletins 
free. 

75 cents 

For sale at all 

RADIO MEN 
Make your apparatus up to date. 
Indicating dials now available at a 
reasonable price. These dials are 
fine black polished composition with 
radial lines and figures accurately 
engraved and filled with brilliant 
white. Diameter of dial is 3 inches 
and they are 3/16 inch thick. The 
edge is bevelled. The hole in the 
center will pass 8-32 screw and 
there are three holes around the 
center hole to fasten on knob. 
These holes are not shown in cut. 
\Ve can furnish dial alone or with 
fine Bakelite Knob mounted. This 
knob has a set screw to clamp shaft 
of instrument to which dial is to be 
applied. 
If your dealer cannot supply you 
send us his name with your order. 
Immediate deliveries. 

Rapisco Agencies 

A. H. Corwin & Co. 
4 West Park Street Newark, N. J. 

DO YOU LIKE TO SEE WHAT YOU BUY ? 
Don't buy blindly. Come to the busiest wireless store in New York City 
and see what you are getting. It is worth while to wait a day if it isn't 
convenient to stop in just when you want something. You can see the best 
apparatus from all the manufacturers, de Forest, Grebe, Arnold, Clapp- 
Eastham, and others. Complete instruments, parts-everything for the radio 
experimenter. Be sure to see our transmitting equipment before you buy 
any new apparatus. If you live away from New York, send lOc, for our 
new catalog. Our service to distant customers makes mail order buying 
quick and easy. 

AMERICAN ELECTRO TECHNICAL APPLIANCE CO. 
235a Fulton Street New York City 

THE BARR 
'Mercury - Cup Wireless Detector 

The most efficient Detector on the market. 
Tested by the United States Government and 
Marconi Wireless Telegraph Co. 
Increases the efficiency of every wireless receiv- 
ing set by making the signals clear, sharp and 
distinct. 
Instantly adjustable at a constant pressure. 

For full information and price-write 
The Barr Mercury -Cup Detector, Dept C, The Wyoming, Washington, D. C. 

Send for 

HALCUN 
Radio Catalogue 

Full Line of 
Amateur Requirements 

Halcun Radio Co. 
San Francisco. Calif. 

Formerly Haller Cunningham 
Elec. Co. 

with tickler coil and 
10 taps P á S. Good 
forl vne and 
relay work. Every in- 
strument tested by old 
91E. Send for bulletin. 

TRESCO DAVENPORT, IOWA 
$15.00 DELIVERED TO YOU 

PERFECTION TUNERS 
WONDERFUL RESULTS -UNIQUE DESIGN 
20.000 Ms-Hook up on bottom. Involute coils -Beat tits Honeycomb. RDA-comes In on 1st tap-N.S.S. on 4th. Any aerial-overhead, 

underground or loop. 
-- Size 4% z 4yá z 2%. 

4". Formica top . Nickel rt`{` finish. Weight 2 lbs. 
i, I 200 M. Regenerative 

tuner same size but 

Please mention EVERYDAY 

RUSTLESS IRON ALLOYS 
MANY attempts have been made 

to obtain a rust proof iron or 
steel. Of these some were 

based on the production of a coating 
of magnetic oxide of the metal itself 
in a thin coating or covering. The 
trouble with these attempts was that 
the coating would crack if the metal 
was bent or subjected to strains. Yet 
the Bowers-Barff and similar processes 
attained a considerable vogue. 

At the present time efforts are di- 
rected more in the direction of the pro- 
duction of an alloyed iron or steel which 
will resist rusting. It has been definite- 
ly found that wrought iron rusts with 
comparatively slowness. One of the 
distinguishing features of wrought iron 
is the presence in it of a small per- 
centage of slag. One theory is that this 
is what stops it from succumbing so 
quickly to corrosion. To the writer a 
better theory seems to be that it is the 
absence of carbon that accounts for its 
resistance. Carbon and iron make a 
galvanic couple or little battery of par- 
ticle to particle, and this would favor 
corrosion. 

The following table gives the reactive 
corrosion of iron, steel and two alloys. 
It will be observed that the mild steel 
resisted about as well as the wrought 
iron, perhaps due to the absence of 
carbon in any quantity. The samples 
were exposed to sea -water, fresh water 
and to the atmosphere: 

Wrought Iron 100 
Mild Steel 103 
3 per cent Nickel Steel 77 
26 per cent Nickel Steel 31 

The expensive 26% nickel alloy has 
been used in cases where the quantity 
was so small that the cost was of little 
import. It has even been proposed to 
use a still richer nickel alloy for boiler 
tubes; a 30% allow will outlast three 
sets of boiler tubes of everyday steel. 
In scientific instruments and apparatus 
an alloy containing 36% of nickel has 
been used a great deal. It expands 
but little with rise of temperature, re- 
sists corrosion and is of high strength 
coefficients. Such alloys have a field 
for use in torpedo and submarine prac- 
tice. The last named alloy is called 
Invar metal. 

Copper in small quantities retards 
corrosion. Less than 1% is all that 
can be present without injuring the 
metal, unless a third element is present, 
and nickel has proved to be the de- 
sired addition. With nickel present 
more copper can be added, the copper 
can even be taken as replacing some 
of the nickel, and the triple alloy is 
said to be twenty times more resistant 
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to sea water than steel. This alloy can 
be produced from the slag from nickel 
smelters; the slag contains the three' 
metals, and from it the alloy is pro- 
duced by reduction and refining. 

An alloy of iron and chromium, the 
latter being between 10 and 15%, is 
also non -corroding and has received a 
considerable degree of utilization. It 
also resists corrosion by gases, and this 
makes it available for the valves in 
gasoline engines. It has been used for 
cutlery with great success. Care is said 
to be requisite in working these steels; 
the finishing cuts should be of little 
depth and the final surface should be 
as 'smooth as possible. Annealing and 
hardening are said to help in retaining 
the rustless qualities. 

INDUSTRIAL USES OF 
TUNGSTEN 

The metal tungsten has acquired an 
immense importance in industry. The 
name is Swedish and means "heavy 
stone." From 20,000 to 25,000 lamp 
filaments can be made from a pound 
of the metal. Its specific heat is very 
low, 0.03. It is very difficult to fuse, 
requiring a temperature of 3,200' C.- 
and is so hard that it could replace 
corundum as an abrasive. Its specific 
gravity-18.5-is so great that it is 
being thought of as a substance for pro- 
jectiles, including shrapnel. It would 
have a long range and a very low tra- 
jectory. It is believed that the Ger- 
mans intended using it for such pur- 
poses, and that the submarine the 
Deutschland took a consignment of it 
to Krupps. The ore is very scarce in 
Germany. There are three principal 
ways of making it. One is to precipi- 
tate the hydroxide from solution and 
reduce with hydrogen at a high heat. 
Another is to reduce it in the electric 
furnace and a third process uses the 
well known thermit reaction. It has 
three times the electric resistance of 
copper and is 50% stronger than iron. 
A trace of carbon makes it brittle. It 
has risen enormously in price and there 
is said to be a regular "tungsten fever" 
in South America, presumably in the 
same order as the Texan "oil fever." 

BRITISH OUTPUT OF 
SHELLS 

In Great Britain during the war 200 
million shells and 26,430 big guns were 
made. In one week in August, 1918, 
2,900,000 rounds were fired, and in a 
single day in breaking the Hindenburg 
line 943,300 shells were expended, the 
weight was 40,000 tons. The factories 
which turned out these great quantities 
of war materials are making all sorts 
of products, from tool work to me- 
chanical toys and are repairing trams 
and doing weaving, dyeing and finish- 
ing. 

UNIVERSAL RADIO APPARATUS 
Has Put the Highest Developments of Radio Engineering Within 
the Means and Experience of Every Experimenter. There is a 
Universal Set Suited to Your Knowledge and Pocketbook. 

The beginners, the ad- 
vanced students, and those 
who use radio in connection 
with their business, all find, 
in the Universal line, the 
right equipment for their 
needs. 

. - 
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UM 3 COMPLETE RECEIVER, $0.01 

Type UM3 is the receiver 
for general spark reception 
from 200 to 2,500 meters. 
It is offered particularly to 
experimenters who require 
the best, without the price 
which the quality indicates. 

Jewelers will find the UM3 receiver ideal for copying Arlington time 
signals. Only a single wire antenna is needed with this set. 

Other receivers for short wave work, damped waves, and long wave undamped 
reception are described in the Universal catalog. A 2 -cent stamp will bring you a 
number of surprises in the new line of Universal equipment. See this catalog 
before you buy your apparatus. 

UNIVERSAL RADIO MANUFACTURING CORP. 
DEPT. K. ELMIRA, N. Y. 

POSITIONS GUARANTEED 
TO EVERY GRADUATE OF OUR SCHOOL 

By FOUR LARGEST RADIO CONCERNS 

$125 per MONTH PLUS ALL EXPENSES 
MODERN EQUIPMENT-SPECIAL SHORT COURSE 

INDIVIDUAL INSTRUCTION 

FINEST STAFF .OF TEACHERS AVAILABLE 
DORMITORY-SWIMMING POOL 

CALL OR WRITE FOR ILLUSTRATED BOOKLET 

Y. M. C. A. RADIO SCHOOL 
Department R 

159 East 86th St. New York, N. Y. 

"BEST RADIO SCHOOL IN THE EAST" 

Catalog of APPARING ATUS 
MADE BY THE PIONEER COMPANY OF 
THE PACIFIC COAST. SEND IN A 2 - 
CENT STAMP AT ONCE 

AudloTron Sales Company 
Lick Building San Francisco 

15 Cells -Standard B -Battery -22.5 Volts 
Signal Corps, U. S. Army for Vscaum Tubes 

TYPE BA -2 
Tully ouarantsed-Warta $160-oar pries $1.00 post- 
paid. State your wants In Wireless seodvtng and 
Send1ns apparatus. We will quota you very mass. 
able Mau. 

THE H. S. WIRELESS CO. 
164 Ross Street Brooklyn, N. Y. 
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Buy the Best When You Buy 

THE BEST COSTS YOU LESS WHEN 
YOU BUY FROM US. 

This 200 to 2500 meter loose coupler costa 
518.00. You cannot buy a better instru- 
ment If you pay more. 

RADIO EQUIPMENT CO. 
630V Washington St. Boston, Mass. 

;( New Catal of 

Radio 
Apparatus( 

i 

p 
S 

,,w, a.y 
, 

,JI 

; Mailed sdüd on Request 

II ~lily Apparatus 
Attractive Prices 
Send for Catalog No. 6045E Today ini 

Sears, Roebuck and Co.,Chicaao ______4_44n_ . 
RADIO APPARATUS 

on the 

INSTALLMENT PLAN 
Pull particulars a+d the RYA BULLETIN each mouth 
sent on receipt of ten cents -sumps or coin. 

J. DONALD VANDERCOOK 
LOMBARD Box 442 ILLINOIS 

Wireless Receiving Ban Raised 
MESCO WIRELESS PRACTICE SET 

- -7-,- 
. 

The Practice Set comprises a regular telegraph 
key, without circuit breaker, a special high pitch 
buzzer, one cell Red Seal Dry Battery, and four 
feet of green covered flexible cord. 

The key and buzzer are mounted on a highly 
finished wood base, and three nickel plated 
binding posts are so connected that the set may 
be used for Eve different purposes. 
List No. Pries 
542 Telegraph Practice Bet, with Battery 

and Cord 
Weighs 4 lbs. packet. 
Price goes Net laded* postage. 

MESCO COMBINATION PRACTICE SET 
For Learning time Morse and Continental Visual and Audible Codee 

This odtet Is the only reliable instrument I. 
which will enable students to become proficient la ,` 
Is equipped with a btmrr an8operators 

in the U. S. Naval d iminiature lamp 1.«. F --2,-...t 
_. 

enabling the user' to master both the visual and -'e 
audible signals quickly. 
list Ne. 52--PracWe Set with RN Beal " ¡r - , , 

Battery and Cord $4.56 
Weighs 4 Iba. peeked.s fl 
Pries does set lasted* postage. -- -' 

MESCO RADIO BUZZER 

1 --.i= 
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This bazaar matetains mastant note and le nessmodd ea an 
eadter for cheddng warmstem where pan sate and ample mew 
are rewired 

It madras of praatteaW a deed dzeuit Mid of low rdmtm. 
having Meal armature to which la riveted a strap supporting a 
movable contact. The immature tedo L adjustable iN means of a 
serve with milled bead large enough to be wally and prmenoW 
adjusted with the lingua. The statíeamy emtad L ad)Nred ter 
means al dialler sew. The magnet calls are ~nested in errs 
with total D. 0. redetaoce of 1.5 ohms. Shunted seer thew sons 
la ~Mane, having D. C. value of $ ohms. This Rant 
eliminates all sparking melt u ocean at the tweak o ordinary radio boors and the merar roved thereby is transferred Into any ~- 
biting enema ~nested to II. the resit Wag that this Mar es 
ematrucxsd radiates eve times more mercy than any other roiling 

type. AB ~mum cum semi to be broken are eliminated. Cantaeta are d sondes platinen. which le 
essential he order le =Mutate a eanweat note. The parts are mounted on a Condensate base to meagre 
constancy In aprtrr4 

Dlamdr 1 In.. bdpt lit In. The cep L attached to the ken by bayonet Joint. 
Llw No. 
tf )tete Radio Blume 

Prier 
52.114 

We carry a large and complete line of E.tandard Wireless Material recognised 
by experts as such with competent experienced wireless attendants in charge 

Send N 
pgoecttwfor 

the 
pa/ew 

Edition of Our 
Ou Telegraph 

Catalog 1(28 
t is With ever 1.004 ilhmtratioso. and deseritwas inlain. deer ~nee ogg e 

aannd Iabout Plre AlarmeContri 
ances. Buttns. 

CallunRleatrte Alalarm Cloaks, Medial Battrfes, Rotor BW 
Horns, 1eetricaly Heated Apparatus. Battery Committer'. Switches, Battery Gauges, Wlreler Telegraph 
In.tntmte. Ignition Supplies. etc. 

Manhattan Electrical Supply Co., Inc. 
Nfir tORE: If Park Plea BRAN[»: 1111 W. thed Si.. 1!f W. 111th Si. 
~AGO: 114 8. Wells St. ST. LOUIS: 11e4 Pine St. San !random Office: 604'Oadon R 

EVERYDAY ENGINEERING MAGAZINE 
2 WEST 45th STREET NEW YORK CITY 

You may enter my subscription to EVERYDAY ENGINEERING 
MAGAZINE for years at $1.50 per year (Canada, $1.75; 
foreign, $2.00). Please let this start with the 

(Date of Israel 
issue. I enclose $ , and according to your special offer 
send me copy of book checked off. 
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EVERYDAY ENGINEERING 
SERIFS OF HANDBOOKS 
Check off title desired here 
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2 HINTS AND TIPS FOR 
AUTOMOBILISTS 

HOW TO MAKE AND 
3 USE A SMALL CHEMICAL 

LABORATORY 

4 SOLDERING AND 
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SCIENCE NOTES 
The Pratt and Whitney Co. has been 

producing gauge blocks which are tested 
for accuracy to one millionth of an inch. 
There are two things to be tried, one 
is the flatness of the face and the other 
is the thickness of the block and paral- 
lelism of the faces. A plate of glass 
placed on the surface will show inter- 
ference bands of color. If the band is 
curved it indicates an error in the block 
of one half a wave length of the light 
employed if its curvature is equal to its 
own width. If the green ray of the 
mercury vapor lamp is used the wave 
length would be .0000215 inch; as it 
is a simple matter to read to one -tenth 
the width of the band, the reading will 
disclose the error of one -millionth of 
an inch. To test the parallelism of 
the faces two blocks are placed dose 
together and the plate rests on both. 
Regularity of the lines indicates identi- 
ty of the blocks. The method is due 
to W. E. Hoke of St. Louis. 

Attention is being given to the use 
of pulverized coal, and in the United 
States 12 million tons are pulverized 
per annum. In reheating steel in a 
furnace having an output of 168 tons 
per day there was a saving of 2% 
owing to the fact that with pulverized 
fuel the steel scaled very little. The 
reason is that the air is kept down to a 
much lower percentage than is possible 
with full size coal. One tón of steel 
can be melted with one -fifth of a ton of 
fueL In the electric furnace the effi- 
ciency is 35%, in the producer gas 
furnace 48%, with pulverized fuel 
55%. Fine grinding is essential and 
the coal after it is pulverized must be 
dried. 

Where wood beams are to be bolted 
together in Sweden a corrugated washer 
is being used. It is 1/16th inch thick 
and the corrugations are 9/32nd inch 
deep. It is placed between the surfaces 
and the pieces are drawn together by a 
bolt with flat outside washers. The 
grip is given by the corrugated washer 
which imbeds itself in the wood under 
the pressure. No knots must come in 
the way; if present they must be re- 
moved. The joint is made twice as 
strong by this simple arrangement. 

In France steel belts working on 
magnetic pulleys have been tried. The 
wheels are magnetized by helicoidal 
coils of wire. One -inch width of belt 
will transmit as high as 800 horse- 
power. They can be speeded up to 
18,000 feet per minute. They are the 
subject of a French patent. 

e 
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TWO STEP AMPLIFIER 
TYPE TRIODE -B 

This amplifier is a compact unit of the re- 
sonance low frequency type, and provides 
a maximum of amplification. 

Its compactness, simplicity and efficiency 
render it an attractive investment to the pro- 
gressive radio experimenter. The design of 
this instrument is such that it will not 
"squeal," "roar," "fry.- or "howl." 

IMMEDIATE DELIVERY 
Particulars and price on application. 

THE EATON OSCILLATOR 
FOR EXPERIMENTERS 

Designed to transform receiv- 
ing circuits to receive arc and 
other undamped signals. 

This instrument used in con- 
junction with á loose coupler or 
equivalent tuning inductance, a 
vacuum tube, and a single vari- 
able condenser, constitutes a 
complete system for receiving 
undamped signals It requires 
no adjustments of any kind and 
yet will oscillate over a wave 
length range of 200 to 25,000 
meters. 

The simplest and cheapest way 
of receiving undamped signals. 

-0E1rss_, 
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CATON OSCILLATOR 
WNW LS a! ae(CYLrr AMARA rue co 

313 ROSTOal USA 

PRICE $14.90. Immediate Delivery. 

WIRELESS SPECIALTY APPARATUS COMPANY 
Engineers, Designers, JNanutacturers BOSTON, MASS., U. S. A. 

Special For This Month 
New type Variable Condenser. Low high frequency 

resistance. Mounted in seamless satin finish nickeled case. 
Bureau Standards scale. Furnished with calibrated curve, 
thus making excellent wave -meter when used in conjunc- 
tion with our calibrated inductance units $10.00 
Same condenser, unmounted, for panel use 7 00 
Copper foil, mica dielectric Stopping Condenser 1.50 
Navy Type copper plated Leyden Jars for your Transmitting 

Set, .002 mf. 8.00 

Send for descriptive literature on latest type Receiving Cabinets, 
calibrated inductance units in both Litz and solid wire, parts, etc. 

THE COLIN B. KENNEDY COMPANY 
Special Radio and Electrical Apparatus 

140 SECOND STREET-Phone Kearny 5980 SAN FRANCISCO, CAL. 

WILCOX PANEL SWITCH 
11/4 In. Radius "The Best" Postpaid Prim 
Complete Switch, polished brass finish 500 
Complete Switch, nickel plated finish 600 
Knob, turned and polished 25e 
Switch points, brass finish 2c 
Switch points, nickel plated finish 4o 

M.. 
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VARIOMETER PARTS 
Turned from hardwood. Set as shown consisting 
of stator (two parts), rotor and form for winding 
coils Poetpsld $2.50 

Rise of stator 554' so. 
Other sires made to order. 

SEC NO. TWO contains all parts for the earl- 
ometer including the above and knob scale. 
pointer, 'haft, binding pose, wire and in- 
structions for assembly Postpaid 55.00 

The Wilcox Laboratories 
Lansing Dept. D Michigan 
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SCIENCE NOTES 
It is estimated that in Germany 

during 1918 95 million pounds of 
paper yams were made, yet it is not 
believed that a substitute for cotton is 

even in sight. Home grown fibres for 
cloth are believed to have been largely 
a bluff. To make paper yarn narrow 
bands of paper were twir't_d in a ma- 
chine at the rate of 5,v00 to 6,000 turns 
were minute, and H . e treated with a 
special glue made water proof with 
formaldehyde. Such yams stood twen- 
ty-four hours immersion in water. The 
yam was available as a jute substitute 
for bags and the like. The writer re- 
members a time when paper twine was 
in somewhat limited use in this country. 

The purification of the water of the 
Thames is being accomplished with con- 
siderable success by chlorination. A 

quantity of 0.44 parts of available 
chlorine in one million parts of the 
water to be purified is sufficient. This 
requires 13.33 lbs. of 33% bleaching 
powder per million gallons. Sometimes 
super -chlorination is employed, liquid 
chlorine being used to make a solution 
which is added in greater quantity than 
in the first process, and after it has 
reacted and done its work sulphurous 
acid is added to destroy the excess of 
chlorine. 

In England some attention is being 
given to the possibility of using a mix- 
ture of benzol and. alcohol for motors. 
A mixture of 75% alcohol and 25% 
benzol is reported as working perfectly. 
The production per annum in that 
country of benzol is 44 million gallons 
per annum, but it is claimed that the 
output could be' brought up to the vol- 
ume of all the gasoline now imported. 
A tree, the mahwa tree, is reported from 
the Deccan in India, whose dried 
flowers yield 70 gallons of 95% alcohol 
per ton, which is five times the yield 
of potatoes. 

Experiments with acetylene in ex- 
plosion motors have given the following 
results: If the gas was taken directly 
from a generator it was found that 2/ 
lbs. of carbide went about as far as 1% 
pints of gasoline. In France eight dif- 
ferent concerns carried out experiments. 
The 2/ lbs. of carbide were taken as 
giving one horse -power hour. 

A new tap is described in a contem- 
porary, which is provided with spiral 
grooves, which operate to keep the tap 
clear of chips. It presents the exact 
appearance of a threaded twist drill, 
and should operate extremely well in 
freeing itself when cutting a thread. 

Special Sale of U. S. Army 
Hot -Wire Ammeters 

Imagine the increase in transmitting range one of these highly 
efficient Roller -Smith Hot -Wire Ammeters will bring you. A 
sharp wave, with maximum energy on one hump under all 
weather conditions; rapid adjustment to various wavelengths; 
increase or reduction of energy to work a certain station, -these 
are some of the advantages that can be yours. 

1 

001:61'.4"z 

Regularly $13 -Our Special Price $7 
These Ammeters are of the flush type and were made for the U. S. ArmyAir Service 

for use on fighting planee. The Armistice brought a cancellation of airpane contracts 
and these Ammeters could not be used. Each has passed the exacting Government tests 
and is in perfect condition. They have not been removed from their original cartons 
and are now ready for immediate shipment 

The scale reading is: 0-2.5 Amperes. Shunt giving double of triple this range, 75c extra. 
Only by buying a large quantity of these Ammeters are we able to sell them at almost 

half the usual price. This is your opportunity to procure at an unusual bargain a standard 
U. S. Army Air Service Hot -Wire Ammeter. The supply is limited. Better get in on 
this today as there is a great demand for these instruments. Remit by check or money - 
order. Dealers write us, we have an attractive proposition for you. 

A. H. GREBE & Co. 71 Van Wyck Blvd., Richmond Hill, N. Y. 

POROX STORAGE CELLS FOR 

MODELS, ELECTRICAL, AND RADIO APPARATUS 
Poro: Storage Batteries are made up of separate 2 -volt cells in 
PY-RA-LIN jars, designed for high efficiency, low weight, and long 
life. They are lighter, more powerful, last longer, and cost less 
than dry cells. Can be charged at home. Porox Cells are designed 
for the requirements of the 

, MODEL MAKER AND ExPaRIMENTEx 
2 volt., 10 asap.-hrs., 3 a 1% a 43's Ica. 3.7i 
2 volts, 15 amp..kra., 3 a 2% a 0% Ina. 440 
2 volt., IS amp. -lira., 3 a. 1% a e taa_.. 440 
2 volts, 25 amp.-hrs.. 3 a e% a s las... 130 

Any number of cells put together for 
any required voltage. Batteries are 
also furnished in oak cases for ignition 
and lighting,' 

ALBERT MULLER, 
8758 Queens Boulevard, 
JAMAICA, LONG ISLAND, N. Y. 

NOW 35cts EACH 
MODEL LIBRARY SERIES 

I. The Study et Electricity. ter Besiegers. 
2. Dry Batteries, How to Make Them. 
3. Electrical Circuits aid Diagrams. Part 1. 

4. Electric Bells. Asaueeiaters aad Alarms. 
0. Modern Primary Batteries. 
6. Experlmeatlss with Isductle Coils. 
7. Electric Gas !Tattles Apparatus. 
8. Small Accumulators. How to Make and we. 
9. Model Steam Eagle* Miele'. 

10. PraetIcal Electrical. 
11. i.ventlo.s, How to Protest arid Soil Thom. 
12. Woodwork !Nato. How to Make a.d Us.. 
13. The Fireman's Guide to Me Cars of Boilers. 
14. The Slide Vahn Simply Explsised. 
16. Tho Masaete T.Nph.so. 
19. The Cecilia Eagle, sad Its Mssaseme.t 
17. Maklig Wireless Outfits. 
19. Wireless Telephoso Coistruetlon. 
19, The Wlmshurst Machias Hewto Make It. 
20. Simple Experiments In Static Electricity. 
21. Small Electrical Meadurtss Marmorean'. 
22. Electrical Circuits aed Diagrams Part 2. 
23. Inductlsa Cells, Howto Make Them. 
24. Model Vaudeville Theatres. 
23. Alterasting Currents. Simply Explained. 
26. How to Build a 20 foot Bi.plaso Gilder. 
27. A B C of the Steam Engine. 
28. Simple Soldering, Hard sad Soft. 
29. Telegraphy for Beginner.. 
30. Low Voltaic LIphtsg with Storage Batteries. 
33. House Wiring for Electric Light 
34. Magnets and Magnetism. 
38. Small Windmills and Hew to Make Them. 
37. Collie's Wireless Plans. Part I. 
38. Collie's Winless Plans. Part 2. 

In paper covers, Price 35c each post paid. 

SPON Sr CHAMBERLAIN 
Publishers of Technical Books 

120-122 Liberty Street New York 

DO YOU KNOW 
the latest developments In radio? Circuits, 
vacuum tubes, loops, ground antennas, ampli- 
fiers, transmitters? We can funtah the In- 
formation you desire, on any phase of radio 
communication. Three questions for one dollar. 

CAPITAL RADIO LABORATORIES 
Brooklaad WaahlIlto, D. C. 

INEXPENSIVE BOOKS FOR THE 

EVERYDAY PRACTICAL ELECTRICIAN. 

Wiring a House 
By Hussar *PRATT. Shows a house already 
built; tells just how to start about wiring 
it; where to begin; what wire to use; how 
to run it according to insurance rules; in 
fact, just the information you need. Direc- 
tions apply equally to a shop. Fourth 
edition. Price, 35 carts 

Electric Bella 
By M. B. Si.asrsa. A complete treatise 
for the practical worker in installing, oper- 
ating and testing bell circuits, burglar 
alarms, thermostats and other apparatus 
used with electric bells. Both the electri- 
cian eau the experimenter will find in this 
book new material which is essential in 
their work. 124 pages. Fully illustrated. 

Price, SO cents 

NORMAN W. HENLEY PUBLISHING CO. 
Dept. EE 2 West 45th Street, New Tick 
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SCIE-NCE NOTES 
Mr. W. R. Gregg of the Weather 

Bureau Service from the records of past 
years has investigated the weather con- 
ditions on the trans -Atlantic air routes. 
The best western -bound routes he finds 
to be these three: 1. Scotland, Iceland, 
Greenland, Labrador. 2. Portugal, 
West Indies. 3. Africa near Cape 
Verde, Brazil. For east -bound flights 
the two already successfully taken he 
considers the best. Consulting records 
he found that May might average 11 
favorable days for the Newfoundland - 
Portugal route, and 12 such days for 
the Newfoundland -Ireland route. For 
the return over the same routes only 2 

good days could be looked for. In 
June, the good days were about half 
as many. In July, 1906, there were 
28 good days-in July, 1907, there 
were only 4. He considers that in the 
present state of the art favorable weath- 
er is essential, and that the western 
journey conditions are seldom favorable. 
He finds little difference between sum- 
mer and winter conditions. 

A reinforced concrete ferry boat re- 
cently met with an accident in launch- 
ing at a shipyard in India, when it fell 
six feet, and had a number of holes 
made in it as it struck the surface be- 
neath. The sides were three inches 
thick. The holes were patched up and 
the boat was -found to be as good as 
ever. Recently an ocean-going concrete 
ship went ashore but was got off and 
proceeded on her journey apparently 
uninjured. 

In France sources of helium have 
been found in some of the thermal 
springs. The gas from Maizieres con- 
tains 5% to 6%-that from Sautenay 
as much as 10% and Bourbon Laney 
2%. The latter is about the maximum 
found in natural gas in this country. 
It is believed that the Norton process 
will greatly reduce the cost of manu- 
facture compared with the Linde and 
Claude processes. 

Metallic glucinum alloyed with 1% 
to 5% of aluminum is said to be su- 
perior in many respects to pure alumi- 
num, being of better mechanical prop- 
erties and also lighter. Glucinum is 
found as a constitutent of the mineral 
beryl, which in its precious variety is 
the emerald. 

Selenium is stated to be a better vul- 
canizer for india rubber than sulphur. 
The operation takes more time, about 
twice as long; 0.3% to 0.5% of nitro - 
phenol is used as an accelerator. Seleni- 
um is found in some quantity in the 
Argentine Republic. 
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RETURN COUPON 

American Radio Relay League, 
Hartford, Conn. 

Enclosed find 3 I ; please enter my teal subscrip- 
tion to QST for 9 month,. 

Name 

Address 

"B" (storage) BATTERIES 
(IN EXPENSIVE-DURABLE-EFFICIENT) 

These batteries are a modification of the well- 
known "Marcuson" Potential Batteries, wtdch 
have been the standard for over ten years. 

E. MARCUSON 
70 CORTLANDT ST. NEW YORK, N. Y. 
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'ASK ANYONK WLW N AS USEDnT -. 

SAID DENVER, COL., to 
VALLEY STREAM, L.I. 

One of our most enthusiastic cus- 
tomers ' communicates by wireless 
from his home in Denver to a 
friend on Long Island. He uses a 
Brandes Headset-after exhaustive 
tests and comparisons. (Name on 
Request.) 

BRANDES WIRELESS 
HEADSET 

"Superior", 2000 ohm., $7 

TRIAL Test out Brandes Wireless 
Receivers against any other 

OFFER make. Test them for sensi- 
tiveness, clearness and dis- 

tance. If within ten days you're not 
only tausfied but enthusiastic over 
then-back comes your money without 
a question. Prove for yourself the 
fine quality, the "matched tone." The 
two diaphragms, toned exactly alike, 
strengthen the signals and prevent 
blurring. Used by .many U. S. Gov- 
ernment exports and experts abroad; 
by colleges and technical schools; and 
by professionals and amateurs every- 
where. 

SEND 4c FOR CATALOGUE M 

C. BRANDES 
32 Union Square, 
Roem su New Yak 

INC. Catalogue M 

WIRELESS RECEIVER SPECIALISTS 

. IF Learn 
.' By Doing 

Every phase of all 
branches of 

ELECTRICITY 
taught by 

Actual Practice 
In America's foremost and oldest 

institution for trade training. 

No Books Used 
Individual Instruction. 

Start Any Day 
Write for FREE 64 -page catalog 

The NEW YORK ELECTRICAL SCHOOL 
36 West 17th Street New York City 

II Be sure and Read the Announcement of Everyday Engineering 
Series of Informative Hand Books on Pages 156-157. 
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NEWM ) -yRS 
FACTORY GUAAARTEED - ALL SIZES - la ORIGINAL BOXES. 

Ti Bu/ Mr. Guar ntetl Electrical 
Assent., el :Indust Manufacture. Your Opportunity 

Angle Phase Motors 

I I O -ISO volt.. A. C.. so ry.M. 
1400 R. P. u. .ilb pulley 

1/4 ti $24.50 
1/2 ;.: ' $38.50 

1/2 rj:«4"2:4 :;:w $463o 
I R: r. 0ad. 11Lt11 

qNae 
wh. r.r.t .. $67.50 

ef.ti 

2 R..Fr,laLta¡a.I 
04w $108.50 

8 .NnF mwgn .$124.50 
S N. 

rfi aL .N.. N, r$164-50 
. 

_ ( 1 

Charging Generators 
S3111.1e for all lighting 

Kul lap Ch.rpn, 
and Poem Requirement.. 

a nit. II any $16.50 
Ia etaa II .-r $21.00 
tI nn. I an,- $24.50 
tII ., aK a -r $24.50 
a '""..12.,- $38.50 
tie aert.l .-r $38.50 
(( anal ta . -a $58.50 
I11"al IIa-r $58.50 

$85.00 
*r. 6wrru144 

Polyphase Motors 
4.nd 3 phav. A.C.. 440r, 
60r, 1750 RPN_.onllite 
.1114 6.r and ¡stalky. 

K R... $42.50 
, w . $59.50 

a. r. - $72.50 
sR.. $84.50 
I N. $102.50 
I N. P.. hiek a/wl. UN 
:JAI. m.- $36.50 

.04ba..t/ 

Battery Charging Outfits 
To operate on A. C.. eo eyrie. bangle phue 

coltau u eperibed. 
111 axl. L C_ Ib near 14 net $40.00 

..Ilbaw aste144M 

Ill mitt, LC.IM .a4, 11 nit.. $68.50 
O 14 t.ne\Ma.l 

;Ism .eta. L a ball ..s.. $ 75.00 
t/ nit., .104.1 yulehl ul 

¡II Le. 244 MK $85.00 
134.1 ..44444441 - 

111../..A.C. irk ..m.N..K $pí5.00 
000 maul 04.d - O 

n M14 
`na1M"m 0 .4 $110.00 41 n143. 

I11..m.LC.TN..a.. $125.00 t1 MI. m1.M1 .0.0004.4/ 

WRITE FOR CTOLJO. ¡*5040: IN MOTORS AND GENERATORS 

'°11 . IR*IRI06 MUNIR[ MOTORS SPECIAL 

* 

4 
v. MI RPM. .R + .'EACH . CR-IR.MN.t i Fr.l TW.. E... ..t bar m.N 

YONLY SACK - aUAreAPITQ I 

SHIPPING TENMS''(Se/gr.0rI./-r.e.'Iw...C.o.p.rE.srwa- 
01/e . It 1r.n ma W .t t.brq .0x1.1 by built - YANUTACIVRr^-' o1sTRIOUTCR 

121. 

no nne ... 1 t. .I.e 
H. P. LC_M. 

CHAS. H. JOHNSTO, Box 10, West End, Pittsburgh, Pa. 

Y 

Genuine Armstrong 
Stocks and Dies 

F,AR M STRpfyG 

BA.00t eoR7, -enhN 

1- MY. m-..1 
t 1c+t'ñtY - ' 

+. 

-1 --1.."--,---a-- 

Great care should be exercised in 
the selection of stocks and dies. 
Work of quality demands quality 
tools. 
Genuine Armstrong Stocks and 
Dies are quality tools. Made et tke 
highest quality of material and by 
expert workmen. They are de 
pendable and accurate tools of 
constant service. 
Send direct to us it your dealer 
cannot supply you. 

Drxriaeie r Caulks ~wit 
The Armstrong Manufacturing al 
701 Knowlton St.a.t Bridgeport. 

THE EXPERIMENTER'S SHOP 

.. 

l f1/7 : 
dta L Y 

TJ 

SHOP TOOLS and EQUIPMENT 
Bough and machined castings for 6- laths 

DESIGNS FOR MODEL BOATS 
Drawings of famous ML -SO British Destroyer 

Send stamp for catalog 
HUHN MFG. CO., 582 El. St.. ARLINGTON. N. 1. 

PREVENT // WASTE 

Put the Grease 

where it J is Needed 

THE BRIDGEPORT 
Center Thread Grease Cup 
This cup will squirt more grease than any 
cup of the same size made. 
Equip your machine, auto or boat with this 
new type of grease cup. one that does not 
leak, that cannot be cross threaded and that 
forces the grease to the bearing points. 
The cleanest Grease Cup made. 

Send for Circular and Price List 

THE GARRISON COMPANY 
348 George St. Bridgeport, Conan. 

Keep them safe from 
knocks, bangs. runt -yet 
handy and all together. 
The New Utility Chest 
Illustrated I. for 
and home use, for ma- 
chinists, tool maters. 
masons, carpenters. re- 
pairmen. etc. 

19 Styles and bliss ---- 
Write for Catalog 

Prices and name of L . 
nearest dealer. Ask 
about -Satisfaction -- 
or Money - Meek"'Guarantee. 

If no 
dealer near you, 
writs for special 
offer. P 

UNION TOOL 
CHEST CO., loc. 
34 MII1 are.. -1 Rochester. N. Y. 

Protect Good Tools 

N CI 
TOOL CMESTS N 

To Fasten Linoleum on Iron Stairs 

USE a mixture of glue, isinglass and 
dextrin, which dissolved in water 

and heated, is given an admixture of 
turpentine. The strips pasted down 
must be weighted with boards and brick 
on top until the adhesive agent has har- 
dened. Soak three parts of glue in 8 
parts water, and 1/2 part hydrochloric 
acid and part zinc vitrol and let this 
mixture boil several hours. Coat the 
floor and the back of the linoleum with 
this, press the linoleum down uniformly 
and firmly and weight it for some time. 

Cutlers' Cement for Fixing Knife and 
Fork Blade Tangs In Handles 

Formula 1 

Pounds 
Rosin 4 
Beeswax 1 

Plaster of Paris or Brickdust 1 

Formula 2 

Pitch 5 
Wood Ashes 1 

Tallow 1 

Formula 3 

Resin, 12; sulphur flowers, 3; iron 
filings, 5. Melt together, fill the handle 
with hot, and insert the instrument 

Formula 4 

Rosin 600 
Sulphur 150 
Iron Filings 250 

Pour the mixture, hot, into the open- 
ing of the heated handle and shove in 
the knife likewise heated. 

In the siege of Paris in 1871, 64 bal- 
loons left the city to effect communica- 
tion with the outer world. Of these 57 
were successful; they carried 155 peo- 
ple, 9 tons of dispatches and 3 million 
letters. To get answers back homing 
pigeons were carried on the balloons, 
and these brought back letters photo- 
graphed down to miniature size. A soli- 
tary battle of German and French bal- 
loons is chronicled; the Frenchman 
won. 

A curious and interesting feature of 
the electric iron ore reducing furnace 
has been recently noted. The electric 
heat operates to reduce the iron at the 
expense of the carbon of the fuel; as the 
electricity supplies the heat no air is 
blown in as is the case with the blast 
furnace, so that only one -eighth the 
volume of gases is generated as in the 
blast furnace, but owing to the small 
amount of nitrogen and carbonic acid 
gas, one or both, the calorific value of 
the escaping gas is three times as great 
as that from the blast furnace. 
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The Burgess 
BLUE BOOK 
For Practical Men and 

Electrical Students - I have aruparsd a gasket -die situ but Ma 
- Nally fur the ~led mu cad thew was are 
;.i takla se the study et .l tridttpyr It wtaln 

draw/legs diagrams el M.sbisal a.Mlewy 
asd hundred feneslas ter 
alsulutlses. mid Iaealtfead 

ever 
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Item ay paewrsassal mete beet. wake was wade 
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- fused et vales to sears....ased Is the slssbfesl 
had seta 

A The drawings of connections for electrical 
apparatus include Motor Starters and Start - 
Ins Boxes, Overload and Underload Release 
Boxee, Reversible Types, Elevator Control. 
Mrs, Tank Controllers, Starters for Priat- 
big Press Motors, Automatic Controllers, 
Variable Yield Types, Controllers for Mine 
Locomotives, Street Car Controllers, Con- 
nections for Reversing Switches, Motor and 
Dynamo Rules and Rules for Speed Regu- 
lation. Also. Connections for Induction 
Motors and Starters. Delta and Star Con- 
nections and Connections for Auto Trans- 

- formers, and Transformers for Lighting and 
Power Purposes. The drawings also show 
all kinds of lighting circuits, including .pe- 
dal controls where Three and Pour Way 
Switches are used. 

The work on Calculations consists of 
Simple Electrical Mathematics, Electrical 

_ units, Electrical Connections, Calculating 
Unknown Resistances, Calculation of Cur- 
rent In Branches of Parallel Circuits. How 
to Figure Weight of Wire, Wire Gauge 

_ Rule., Ohm's Law, Watt's Law, information 
regarding Wire used for Electrical Pur- 

- poses. Wars Calculations, Wiring Calcula- 
ioas, Illumination Calculations, Shunt In- 

- utrmaents and How to Calculate Resistance 
of Shunts. Power Calculations, Efficiency 
Calculations, Measuring Unknown Resist - 
anew, Dynamo and Dynamo Trouble. Me- 
ton and Motor Troubles, and Calculating 
Size of Pulleys. 

Also Alternating Current Calculations in 
finding Impedance, Reactance. Inductance, 
Frequency, Alternations, Speed of Alter- 

- n*tora and Motors, Number of Poles In 
Alternators or Motors, Conductance. Sus- 

- I eptance. Admittance. Angie of Lag and 
Power Factor, and formulas for use with 
Line Transformers. 

Tke. beet 4 reeemetwe..d b, .r efee.t 
wee. It fa arias east la rMlest 
Nagel.. Blrbiest orteb141~.e4 fennel 
lames is their keeee to mew Hoes. 
hethstitrfal 4~014 or. Ben* le 

q Owen eobwere. 
The Btt>riosa BLUE BOOK will be Maned, 

Postpaid, .o Receipt .f $1.e9 ri 

geed dealer NIk tassey order er cheek. I - sarsetss eeUaheHea er will refer* year weary 
If veal deride set tu Use the hash after salus 
It ur Ns days. 

Information and Write-ups on 
Electrical Subjects Supplied. 
Questions Answered. Problems 
Solved. Inventions Perfected. 

Burgess Engineering Co. 
Consulting Electrical Engineering 

YORKE BURGESS, President 
- 75:3 East 42nd St- Chicago, UI. 

- ELECTRICITY 
Taught by a Practical Man 

it yea are interested in a HOME STUDY 
- COURSEE,, which le really as Encloser- ' iha.s Service, and well adapted to men 

wh. are engaged in the electrical in- 
dustry, SEND FOR MY CATALOG. 
Superintendents, Chief Electrician* and 
Foreman, who are interested in the wel- 
fare of their men, ARE INTERESTED 
la what l have to offer. Students may 
discoatiaw at any time, if not satisfied, 
and their payments stop then. 
PRACTICAL MEN recommend this course. 

. Seventy-five percent of my students are 
engaged in practical work and find my in- 
struction well suited to their needs. 
Over 11 percent of my enrollment has been 

e 
obtained from students- r 

11 Bat: Electrical School Bijou 
Saperlatsndent 

751 EAST 42nd STREET 
Chicago, Iiinois e 

MAIL PLANES TO USE 
NEW FUEL 

ANEW fuel consisting of alcohol, 
benzol and ether is announced to 
take the place of the high-grade 

gasoline, which has been used widely in 
the Air Mail Service. The new fuel has 
been tested under adverse weather con- 
ditions. As soon as the new carburetors 
required for the proper use of this fuel 
are attached, all airplanes operating on 
mail service routes will use the new fuel. 

The advantage of this fuel lies in the 
resulting cleanliness of the engine, re- 
duction in the cost of upkeep and its 
burning cooler than gasoline, which to 
some extent overcomes the objection to 
a high -compression engine when oper- 
ating at low altitudes. It requires 
about four -fifths as much of the new 
fuel for any given distance and altitude. 
This gives greater flying radius to the 
planes and will enable the De Havi- 
land Fours to cover the New York to 
Cleveland route, a distance of 430 
miles, in a non-stop flight. It will 
minimize the probability of forced 
landings by keeping the spark plugs 
and the engine cylinders clear of car- 
bon deposits and accumulations of oil. 
The super -compression Liberty and 
Hispano -Suiza engines used in aerial 
mail planes are particularly well suited 
to this alcoholic fuel. 

PRACTICAL MUFFLER 
FOR AIRCRAFT ENGINES 

After a series of tests, a new muffler 
has been adopted by the French Air 
Service which is claimed to not only 
result in complete silencing but which 
also prevents any fire or exhaust flame 
reaching the air which gives it marked 
advantages for dirigible balloons as 
well as airplanes. 

This consists of a long tube with a 
closed end forming a continuation of 
the exhaust manifold. The tube has a 
series of hollow longitudinal fins of 
triangular section about its exterior. 
Communication is made from the in- 
terior to these fins by a series of holes 
about A in. in diameter. Along each 
face of the fins a large number of louv- 
res are cut through which the exhaust 
gases reach the air. By reason of the 
fins and the shape of the louvres a par- 
tial vacuum is formed, and a contin- 
uous suction is created along the length 
of each fin. 

The tests made by the French gave 
an increase in power when using this 
apparatus compared with a straight 
manifold outlet; ' The action of the 
wind and the escape of the gases cause 
a continuous whistling sound, but on 
the demonstrating plane with two en- 
gines, each of nearly 300 h.p., it was 
possible to carry on a conversation as 
easily as in a room. 
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Mechanical 
Engineering 

-[v. 

Learn at Home! 
Employers everywhere are looking for 

men with mechanical ability. Splendid sal- 
Bries and rapid advancement are offered. 

There is an easy, delightful way in 
which you can learn right at home in 
spare time. For 28 years the Interna- 
tional Correspondence Schools have been 
giving men and women just the training 
they need for success in mechanical engi- 
neering and more than 200 other subjects. 
Hundreds of thousands have stepped into 
good positions through I. C. S. help, but 
never were opportunities so great as now. 

Let the I. C. S. help you. Choose the work you 
like best in the coupon below, then mark and mail 
it today. This doesn't obligate you in the least 
and it will bring you information that will Start 

ou on a successful career. This is your chance. 
Don't let it slip by. Mark and mail this coupon now. ----TEAS our Meat- - - - - 
INTERNATIONAL CORRESPONDENCE SCHOOLS 

BOX6063-B,SCRANTON. PA. 
Explain, without obligating me, how I can qualify for the 
position, or in Inc subject, netore which I mark X. 

ELECTRICAL y.NalsgaR 
Electrician 
Electric Wiring 
Electric Lighting 
Electric Car Running 
Heavy Electric Traction 
Electrical Draham.n 
Eleetrin »best,. Designer 
Telegraph Expert 
Practical Telephony 
tlEtnlASIcu. ENGINEER 
Mechanical Draftsman 
Ship Draftsman 
Machine Shop Practice 
Toolmaker 
Ga. Engineer 
CIVIL ENGINEER 
Surveying and Mapping 
nisi: YOIIril ti OR ENG'I. 
ARCHITECT 
irehllertoral Oraftawan 
PLraRINO AND IIEATIAti 
Sheet Metal Worker 
Navigator 

Name 

ONP.g IPaL yy.tsrER 
SALESMANSHIP 
ADVERTISING MAN 
Window Trimmer 
Show Card Writer 
Outdoor ilgn Painter 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
NCSIit.iYY SASAOEMENT - 

Private Secretary 
BOOKKEEPER 
Ntenorranher and Typist 
Cert. Pub. Accountant 
Traffic Management 
Commercial Law 
GOOD ENGLISH 
NTATIONAIti ENGINEER 
CIVIL SERVICE 
Railway Mail Clerk 
Teatlle Overseer sr Sept. 
AGRICULTURE Sp.ci.b 
I'u,dtreltat.ing rreneh 
an tamobllte ItaWn 

Present 
Occupation 

Street 
and N. 

City State 

USE 11111 BALL BEARING 
.,, :...ELECTRIC MOTORS á. 

Lower Power Coat - Better Power 
HB Ball Bearing Electric Motors nave greatly on 
operating wet More economical, more dependable. 
better In every way than gam, rxigtne. Trouble 
proof, built for heavy duty. Ideal power for fac- 
tory, garage and machine ahoy. 
$20 twines ,no any HB Motor. Balance on easy terms. 

Sires. I to IS h.p. A Sae to meet 
Your Needs. 
Service flep.rtm.-nt riadly advisee on 

equnr went.. Get rhelr adviee- 

wish 
. 

to 
.tate hat aehlner! 
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Prof. 
Henry 
Dickson. 
Principal 
Dell`s School of Memory,1740 Hearst Bldg., Ci ic.to. UL 

Memory. 
the Basis 
ofAll The Ker 

To Success liowie ae She secret t bttsi- 
neas and social sue - 
cm. is the ability 

't to remember. I ran - \ make your mind a n infallible 
' classified index from which you can \ instantly select thoughts. facia. 
. figures. names. faces. Enables you 

to cone .nteeta, da,.lo. tea -.oetroi, 
bashful/Dow.. talnkon your 

I toot, .ddre. an audience. Limy. eimpk 
The r molt of 20 years' .aperienee de- 

vNopiae memories of thousand, 
Write Todayfor free bookie` ^nee m 

p ..mh.r' and tisv 
r' 5 kick: kook Teel.l 

ow Toe w n°i'uubbliic.' 

II©NAII 
NIiNfPR1INI 

You Can Get Big Money 
There are two things that couht most in 
any position-the work itself and the pay envelope 
at the end of the month. Signal Engineering is oto 
of the most interesting professions in the world- 
besides that it pays BIG MONEY. Now-at the 
approach of a new era of railroad expansion-big 
jobs are waiting the men who claim them Bret. 
Never before-perhaps never again will the chances 
for rapid advancement be so great. The rail- 
roads are willing -eager to pay large salaries to 
men trained Signalmen. They need such men and 
are looking for you. Before others come, with 
high ambitions-determined to seize the best-you 
start to fit yourself for a position of independence 
and financial ease. 

FREE BOOK 
on Signal Engineering 
Our Free Book on Signal Engineering 
(Fully Illustrated) tells you all about this wonder- 
ful profession-still uncrowded-presenting gold- 
en opportunities. Master our course at home in 
your spare time. Jobs waiting-looking for you. 
52.500 a year is an ordinary salary for a Signal 
Engineer. 

SEND COUPON/ Put your name and address on the 
coupon, or a letter or post card Now and get 
the FREE BOOK on Signal Engineering. It will 
tell you how you can get the training you need 
in order to become a Signal Engineer. You are 
under no obligation in sending for Free Book. 
Do it Now. 

DEPARTMENT OF SIGNALING 
Department 1778 

1810 Wilson Ave., Ravenswood Station, Chicago 

r Department of Signaling 
Dept. 1778,1810 Wilson Ave., Ravenswood Station.Chicago I 

Gentlemen:-Pleeao send me r.baolutcly free and pre- i 

paid your big new book on Signal Engineering. Aleo 

Ifull 
particular, about your event sperm' free outfit offer. 

It he distinctly understood that I assume no obligations 
of any kind. 

( 
Name........ ............................................ 
Address 

Apr..... ...fheupation ................................ . 

arn15 t 100aWee 
BECOME A PROFESSIONAL 

PHOTOGRAPHER 
BIg opportunities Now. 

- Quality for this tasclnat-ñ 1 

d Ing profession. T h r e s 
months' course corers all I' 

ter\ branches: 
MOTION PICTURE-COMMERCIAL-PORTRAITURE 

Oana.eas and Materials fevniehed free 
Prartleal Instruction; modem equipment. Day or evening 
deuce; cuy terms. The School of Recognized Superi- 
ority. Call or write for complete catalog. 
N. Y. INSTITUTE of PHOTOGRAPHY 
Dept. 20 141 W. 38th St., N. Y. City 

SPEED LATHE $7.00 Complete 
Swing 7 inches 24 inch Metal Bed 

Road has a three speed cone Spindle has No. I 
Morse taper ahank centers. % hole through spindle. 
354 Inch face plato U fumlahed. Tall stock has a 
screw feed spindle and No. 1 Morse taper center. 
Spur tenter la furnished for wood turning. Bearing. 
are of high grade bearing metal and are adjustable to 
wear. Rest Is adjustable to all positions. Lathe la 
complete at the above price. 30 Inch bed If «sated. 

M. 8c J. SPECIALTY CO. 
252 S. Parke St.. Pontlac,,Mich. 

MODEL AND MACHINE WORK 

INVENTIONS DEVELOPED 

SMALL DEVICES MANUFACTURED 

Before you make a decision. communicate with 

KAUFMAN MACHINE CO. 

1357 Odell Street New York 

MR. INVENTOR! Let us assist you with that 
Idea that you can't just work out, or let us construct 

model of your patent. We develop ideas, and are 
experts In MODE!. and EXPERIMENTAL work. We 
specialize In destining and building special LABOR 
SAVING MACHINES. Or perhaps your device is 
ready for manufacturing. If so, get in touch with 
us. It would be to our mutual advantages. 

ELK MFG. CO., INC. 
1928A Broadway, New York 

[.£.4 

Small Steam Engines 5, 

Boilers, Gas & Gasoline En 
ines H.P. and Up "_ Tanks, Pumps, Model Mak 

ers' Supplies. Get our big 
Catalogue, sent Postpaid 
for 15c (coin preferred) or 
Stamps. Refunded first 
order. 192 Pages, over 200 
illustrations. 

MODERN ENGINE & SUPPLY CO. 
364 Monadnock Bldg., Chicago, nL 

PHOZOGRAPtiSt,,q 
FROM MANUFACTURER,U 

24 different styles. $4.00 up; 
*150 style, $40; $100 style. 

$35; $50 style, $13. 
Plays Victor. Columbia anal 

Edison Records. 
Mall Orders Filled Promptly. 

Send for Catalogue. 
DEALERS WHOLESALE. 

LCCKY 1s PRODUCTS CO., 
S Eaet 12th St., New York. 

E"ZSUt50NYE1SUPSORY KLEANFORM FITTING FOR ALL MEN 

LINEN 
(MESH) 

PRICES cf o* 

Balbrisuan 51.25 
(e3 5tom$ 

Linen (Mesh) $1.50 One Extra 
Fine Glove Silk 12.00 

Heavy Silk (Mesh) 82.50 Sack 

Al rots ~a or sent overpaid on receipt of price. 

A. R. CHISHOLM CO., New York, N. Y. 
Suite 597 1329 BROADWAY 

ALL 
SIZES 

VARIOUS WAYS OF 
STARTING GAS ENGINES 

NOT every motorist, as he presses 
his starter pedal, stops to think 
how fortunate he is that the 

process of cranking the engine has been 
so simplified for him. Electric starters 
were developed because the old method 
of cranking by hand proved intolerable 
to the exacting American motorist. Yet 
hand starting of an automobile engine 
is child's play compared with the meth- 
ods necessary to start some other types 
of engines. 

When a tractioner starts the engine of 
his big "caterpillar" he fits a bar into 
one of a series of sockets in the bíg en- 
gine's flywheel and rocks the engine up 
to compression. No one can spin these 
monsters. Rarely can they be rocked 
past compression, but are usually 
rocked backward up to compression, 
where, thanks to generous priming and 
a hot spark, they usually fire and the 
wielder of the pinch -bar pulls it from 
the starting socket hastily. The petty 
officer on a submarine chaser relies 
upon compressed air to start his un- 
wieldy engines. He, too, must prime 
copiously and has the additional re- 
sponsibility of an auxiliary engine, 
hand -started to pump the air. 

A most picturesque but risky method 
is ordinarily used to start airplane en- 
gines. The mechanic shouts: "Switch 
off; throttle open!" as he approaches 
the propeller, and is answered in kind 
by the pilot at the switch. He then 
spins the great wooden blades by hand 
to charge the cylinders with gas. Hav- 
ing worked up a warm perspiration(' 
even on the frostiest mornings, he 
springs clear and shouts: "Contact; 
throttle closed!" The pilot indicates 
that he has closed the switch and throt- 
tle by repeating the signal and the me- 
chanic once more approaches the pro- 
peller. Gingerly this time, however. 
With a single swift motion he twirls 
the blade through an arc of more than 
90 degrees and steps quickly away from 
and to the side of the murderous whirl- 
ing stick. 

A 150 -horsepower engine is about all 
any but a Samson can swing. When 
heavier engines, culminating in the 400 - 
horsepower Liberty, made their appear- 
ance, new methods had to be devised. 
At first the blade was pulled over com- 
pression by running past it, giving it a 
smart pull in passing. Sometimes two 
men with hands joined were required. 
As many as three were required to do 
the preliminary "winding up" or charg- 
ing. More than one unwary mechanic 
was sucked into the whirling circle of 
the propeller and injured before a safer 
method was devised. 

Owing to their added weight and 
complication, electric starters were not 
considered seriously. except on seaplanes 
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during the war, but an ingenious auxil- 
iary magneto was contrived. This mag- 
neto was operated' by a small hand 
crank in the pilot's cockpit. The en- 
gine was charged in the usual way, 
whereupon the mechanic stepped back, 
shouting "Clear!" The pilot then closed 
the switch and turned the crank on the 
starting magneto a few times. The 
charged cylinders received a shower of 
white-hot sparks and failure to start 
promptly was exceptional. With the 
Dixie starting magneto a lone pilot 
might start a 400 -horsepower engine 
unaided, a thing previously impossible, 
unless the engine is equipped with an 
electric starter or an air starting mech- 
anism. 

The same company has greatly sim- 
plified the starting of big truck and 
tractor engines by applying the impulse 
starter to the regular Dixie magneto. 
This contrivance comprises a driving 
coupling, which, with the engine idle, 
is not solid as the conventional coupling 
is. When the engine is cranked, the 
first motion merely compresses a spring, 
with the magneto stationary. At a pre- 
determined point a trigger is tripped 
and the magneto twirls around at high 
speed for part of a revolution. This 
naturally generates a hot starting spark, 
even though the engine may be turned 
over very slowly. Two or three snaps 
of this sort generally suffice to start the 
engine and no auxiliary battery or coil 
is required. When it starts running, 
centrifugal force acting on weights locks 
the coupling solid, so that it drives as 
the ordinary rigid coupling and there 
can be no change in time of sparking. 

Blueing Iron or Steel.-Dissolve 4/ 
ozs. of hyposulphite of soda in a quart 
of water and 1 / ozs. of acetate of lead 
in another quart of water. Mix the two 
solutions and heat until boiling. Im- 
merse the dean and bright pieces of 
iron or steel to be colored. The metal 
becomes a rich blue color which is more 
lasting than the color produced by tern - 

Bronzing Cast Iron.- Clean the 
metal and polish it smooth. Apply a 
coat of sweet or olive oil evenly over 
the surface and heat the iron, taking 
care that the temperature does not rise 
sufficiently to burn the oil. Just as 
the oil is about to decompose, the cast 
iron will absorb oxygen and this forms 
a brown oxide skin that is so hard it 
will admit of a high polish, giving the 
iron surface the appearance of bronze. 

When testing the air pressure in your 
tires do not overlook the spares. It will 
be very aggravating if you have a punc- 
ture and find your spare is not inflated. 
Besides, it is much easier to inflate it 
with an air hose connected to a power 
compressor in the garage than with a 

hand pump on the road. 

a Small Investors Wanted r; To cooperate In recovery of $t,4c0.Ot8) r h largo. SoIvagoal room Iv nor" plloited 
by 'Ascot LEAVITT DIVING ARMCR 
prove + prhrtl'-nhllity and big profits 
in futuro operations. 

For lull particulars address 

You can be quickly cured, if you 

STAMMER 
Send 10 cents coin or stamps for 70 -page 
book on Stammering and Stuttering,"lb 
Cause and Gun." It tells how I cured myself 
after etammertng for 20 years. 
Benjamin N. Bogus, '903 Bogue Bldg., Imfianapofts 

DRAFTING 
Inventions and Ideas Developed! 

Mechanical, Electrical, Patent Office and 
Engineering Drawings of Every Description. 

COMPETENT DRAFTSMENAT YOUR SERVICE 
A. G. HAGSTROM 

116 Nassau St. New York City 
Telephone Bed man 1689 

Telegraph Pictures 
BY ELECTRICITY 

A complete set of two machines 
of this marvelous equipment for 
only $19.50. Instructive, myrti- 
lying and useful. This picture 
of President Wilson was tele- 
graphed by these machines. Pic- 
ture telegraphing is the oomlag 
science. A'rite today. 
L J. LBSHMAN CO. De6I. L Otdee, Utah 

The Everlasting Iron Match 

Here Is something new that everyone can use, This 
lighter embodies two constant neceMitles, pencil at 
me end and lighter at the other end. Its con- 
venience appeals to all-no larger than an ordinary 
pencil or fountain pen-finished to highly polished 
nickel-Just the thing you and your friends have 
been longing for-an Ideal birthday present-price 
within reach of all-bandy to operate-caves matches, 
time. money and temper. Order one for each mem- 
ber of Iho family. Their practicability wag thor- 
oughly demonstrated by their unlimited use by our 
soldiers abroad during Um world war. Sent anywhere, 
for one dollar,-don't hesitate, enclose one dollar and 
enjoy the wonderful benefit, of this lighter. 
Paragon Electric Co. 329 E. 5th Street, N. Y. 

NATIONAL {!°~ 
TRADE [. DENTAL 

SCHOOL 
SOS S. Wehee acre-. CHICAGO. IaL 

LEARN MECHANICAL DENTISTRY-DEMAND UNLIMITED 
tarn $1304 to $4000 yearly In m.dnanlal dentistry. A 
big and Rowing demand everywhere for mechanical den- 
ttats-like a gold mloe. unexplored. Attend this school 
any time of the day or evening: be taught Indl,lduaW 
and learn by actual practice. without book study. Our 
System. the most complete In the world, In used exclu- 
sively In this school. We re constantly called upon to 
fill huh -salaried positions Why not Qualify for one? Be 
fair to yourself; And out more about exceptional optor- 
tunity we offer, Visit the school or write for booklet B. 

Mathematics Made Easy 
The Arcaaoops---the Combination Triangle 
with a Brain-will multiply. divide. figure 
percentage and proportion, solve all problems 
In trigonometry and geometry, draw symmetri- 
cal neures. plot arcs, eto. Superior to cry sllds 
rule. Simple to operate Also includes A T'BAPfI- 
PAAJLYT TRLANOLB PROI'RA[TOa and -mace am.rs. Used at Columbia University. 
West Pont, U. B. Aeronautic Schools. Etc. Only 
650 postpnld, Order today befnre you forget. 
Dept. U, I_ J. LEISHMAN CO., Ogden, Utah 

V Leavitt Deep Sea Salva ;e Co. Inc. 
Temple Bar : nne ;, Brooklyn. N. Y 

TELEPHONE SUFFERERS! 
5ITHERAPHONE" 

52 
c.. m...a. Styr! 

,Ilgh tower Osteopathic Receiver 
Ampler.. I. tuned to the par. It 't corlo.. nor rtlgue. 
Absorb shocks. Improve the 
I learinm d i 

For ilo...Deaf. Nervous, 1'ri. 
vary end Bol,.. Ginsrantee,l 
to mot tCh.ek ur I'. 11 Ii 12 14) 

o. Fennel 12r, No Agents 
' The E rolo lion Phone Co Inc. 

/Y A Oreenwo,-h Ave.. N..w York 

B oys! 
Win an 

ellnto-VUee1 
In This Interesting Contest 

rTHE BOY who an think of the most Inter - 
ating uses for the popular AUTO-aatn COMB]. 

for earning moneyand for play. Ironton award 
one of our large moels absolutely FREE. it's a 
mighty generous prise for a few minutos' work. 
And the following eleven valuable pr;zcs whl ba 
given to those sending in the next hint note: 
Camera, Cemelno Tent, Mesa Kit. Scout Intlo, 
Fleetwlnp Stoering Sled, Compass, Ingersoll 
Watch, Aae, Bank, Electric Flsahllphle Poncho, 

INFORMATION ABOUT CONTEST 
1. Any boy or girl not over 15 years may compete - 
Y. Contest will be Judged by three men well- 

known in the Boy Scout organisation. 
8. Write to Rtuin -se Idea Dept. Buffalo Elnl Co. 

for pamphlet explainin the Contest and 
colored catalog telling allabout Auto -Wheel. 

4. At end of letter write names of three Coaster 
Wagon Dealers in your town If any carry 
the Auto -Wheel put an "x' after name. 

YOU CAR! DO IT. Any live boy who knows how 
to get f un and earn money out of a good. strong 
cometer wagon. has a fino chance to get the Auto - 
Wheel as a prize. Here are a low polnarel The 
Auto- VI heal Le a wagon for work or play. It's 
built for strength and speed. ilea roller bearings, 
steel axles and tires, body white ash, [nap,° gear. 
If there's an Auto -Wheel denier near you, he'll 
gladly let yoq_ ace the Auto -Wheel Coaster In his 
store, and he'll give '< anemia good Moen for your 
letter. CONTESTta CLOSES NOVEMBER 30, 1919. 

HERE'S YOUR CHANCE. GET BUSY. 

Buffalo Sled Co., 
159 Schenck Street, 

N. Tonawanda, N.T. 
In Canada; 

Pr.rton, 
Ontario 

NeelezerAcrt. 

SPECIAL HON -VER -Ifs SLIP$ Rlllt T f 
00 gtÉg. 

l 
ruleover 8.000 
over 1,100 letters d amens wit 

br.Itrole1o,w..Geomey r 
In Arithmetic. 

6a 
1p che In diameter and In use all over 
the eorO, le much Impler to open to 
than then of dinner eonatrurtloo. 
Fent,,ell sou will get the K001- 
VAR -TER- refit nos and save move 
Plain Utility rules 61.00. Speclsl 1 
L.aihsrntto cm. 600s : 1 t] 62.60. 

s J. C. HAMILTON A CO 
Deets.? Water St.. Boston. U.S.A. 

Learn in Spare Time to 
be a CIVIL ENGINEER 

Earn 11500 to $5000 Yearly 
Here's your big chance to become a 

full-fledged Civil Fltgineerl With this 
set of books you can fit yourself to make 
big money, in the greatest outdoor pro- 
feedon on earth! Offer full' explained 
in coupon. Good only within boundaries 
of the U. 8. and Canada. 

Great Books Shipped FREE 

50c a Week dale°O FRF E TRIAL 7 

Nine big leather-bound volumes; 3900 pages Tell) 
Inches; 3000 plates, maps, diagrams. etc. Written 
by world's greatest civil engineers. Books tell you 
ALL ABOUT surveying; highway construction; rail- 
way engineering; earth work; specifications; esti- 
mating contracts; bridge engineering; masonry; re- 
inforced concrete; water supply; sewers and drains; 
w slur power equipment; Irrigation engineering -etc., 
etc. Written In simple langusge-erery point made 
plain. Consulting Service Free 

A $1º Consulting 5temberahlV solves your difficult 
problems fur a whole year. FItF.E with the set of 
books. SEND NO MONEY-JUST THE COUPON! 

- I - d 
" ,,\ 

,ir tlOplR9' 1tleefW Mona, tL .111gffft mow clarity. 
w y a' 5e 

L GM I. CIVIL CM CIVIL CIVIL CIVIL ' Amerinn 
If°'IiRBID %LTA< YiNIBIr ..mall , WUAr C161YaF'd Technical 

Society 
wea on,.e .a_.. .ass Dept. C.358 

e, Chicago, U.S.A. it Moore send Library of Civy 
weea-- a 

- F.ngin.rinv for end »a' ca.. 
i n,m. 'ser, .a col 

m- 
lect. I ill send 

52.00 within .e. ,-n,lef a and 12.00 month .ü. 
your urder. 

until 1 her., laid 629.h0 n of} you and 
I' - hold broke ear w Title not lac 

pW mtil fulls puA. 
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The Everyday Engineering Series of Handbooks 
The Experience and Knowledge of Experts Condensed and Simplified 
for the Handy Man - the Mechanic and the Radio Experimenter 

ILLUSTRATED BY SPECIAL DRAWINGS AND PHOTOGRAPHS 

HOME MECHANIC'S 
WORKSHOP COMPANION 

TELLS HOW TO DO MANY USEFUL 
ELECTRICAL AND MECHANICAL THINGS 
INCLUDING NUMEROUS SHOP KINKS 

ANDREW JACKSON JR. 

EVERYDAY ENGINEERING SERIES 
NORMAN W. HIN Lai ºaLISHIHO _CO, 
t WIET S TN. . HEW YORK 

For the Handy Man in the 
Home or Shop 

There has always been a demand 
for a hand book of mechanical in- 
struction that would help the average 
everyday man to do the many small 
jobs . of repair work that are found 
around the home and shop. 

This treatise includes a compilation 
of useful suggestions that cannot fail 
to interest the handy man and while 
it is not intended for mechanical ex- 
perts or scientists, it will prove to be 
a veritable store of information for 
any one who desires to rig up a small 
shop where odd jobs can be carried 
OIL 

The subject matter is divided in 
five parts as follows: 

Chapter 1-The Home Workshop 
and Its Equipment. Chapter 2- 
Special Tools and Shop Expedients. 
Chapter 3-Useful Home Appliances. 
Chapter 4-How to Do Things Elec- 
trical. Chapter S-Helpful Recipes 
and Formulae. The illustrations are 
especially clear and all suggestions 
are further amplified or made more 
easy of comprehension by hundreds 
of thumb nail sketches made by the 
author. 

HINTS AND TIPS 
FOIL 

AUTOMOBILI S TS 

MONEY SWIG HINTS ON CARE AND OPERATION 
ALSO IOCAnoN AND REPAIR OF ROADSIDE Iºouela 

VICTOR W PAGE 

O 
EVERYDAY ENGINEERING SERIES 
NORMAN W. HENLEY IOELISHINO 0O 
t WEST S EH STREET. NEW YORK 

For the Automobile Owner 
or Driver 

This volume is replete with inter- 
esting facts compiled by an expert 
from a mass of information furnished 
by the Service Departments of lead- 
ing automobile makers on operation 
upkeep, lubrication, location of 
troubles and simple repairs of auto- 
mobile parts. The instructions given 
are concise and to the point and no 
information that will help in the 
everyday operation of automobiles is 
omitted. 

The book is ideal for the busy man 
or woman who wants to know about 
car operation and upkeep because of 
the economies possible when an auto- 
mobile is intelligently operated. It 
contains many money saving hints 
and a brief simple exposition of lo- 
cation and remedy of roadside 
troubles apt to occur under ordinary 
operating conditions. 

To permit of logical presentation, 
the subject matter is divided into four 
chapters. Chapter 1 deals with the 
Control and Operation; Chapter 2, 
Systematic Inspection and Lubrica- 
tion; Chapter 3, Power Plant and 
Auxiliary Groups; Chapter 4, Auto- 
mobile Care and Maintenance Sug- 
gestions. 

HOW TO MAHE &USE A SMALL 

CHEMICAL LABORATORY 

AN INTRODUCTION TO THE STUDY OF 
IEOROANIC' CHEMISTRY WITH DIRECTIONS 
roo THE COISIRUCEION Q A MALL ILEORAToaT 

RAYMOND TRARCIE YATES 

EVERYDAY ENGINEERING SERIES 
NORMAN. W. HEN LEY IOEL1Ef010 On 
1 watt 45 TH. . NEW YORK 

For the Student Chemist 
and Experimenter) 

The treatise covers all of the es- 
sentials of elementary chemistry. The 
law of definite proportions, solutions, 
crystalloids, colloids, electrolysis, etc., 
are explained. The second part of 
the book is devoted to chemical and 
electro -chemical experiments. Only 
those experiments that will tend to 
broaden the readers' knowledge of 
chemistry in general have been 
chosen. 

The third part of the book describes 
the construction and fitting out of the 
home chemical laboratory. Direc- 
tions for the construction of the many 
simple pieces of chemical apparatus 
are given. A chemical balance, ring 
stand, electric furnace, etc., are de- 
scribed in detail, with working draw- 
ings. The manipulation of chemical 
glassware is also treated. 

This book gives all the necessary 
information for a well-grounded un- 
derstanding of chemistry. It will not 
only be a help, but an inspiration to 
study further into this fascinating 
realm of science. 

A SPECIAL OFFER TO READERS OF 
ANY ONE OF THE ABOVE VALUABLE WORKS WILL BE 

FILL OUT THE SPECIAL BLANK ON PAGE 148 OF THIS ISSUE. CHECK OFF THE TITLE DESIRED AND MAIL TO 
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Should be in Every Experimenter's Library 
All of these Books are written in Simple Non -technical Language and 
contain Information of Real Value on Subjects of Timely Interest 

RADIO BOOKS CONTAIN MANY WIRING DIAGRAMS 

SOLDERING & BRAZING 

A USEFUL HANDBOOK FOR MECHANICS 

RAYMOND I/RANCIS YATES 

EVERYDAY ENGINEERING SERIES 
NORMAN W. MIN LIT 101LISHINO Oa 
2 WEST S TM. NIW YORK 

For the Mechanic and 
Model Maker 

This treatise gives all the necessary 
"kinks" that will enable one to ac- 
complish successful soldering. If a 
mechanic has not succeeded in his- 
soldering, this book may tell him just 
what he needs to produce good work 
-something that he may heretofore 
have forgotten. 

Hard soldering, for some reason, 
is not generally known. Hard sold- 
ering, however, is very important and 
must be used in all cases where soft 
solder does not possess sufficient 
strength. Hard soldering and solders 
are thoroughly covered in the book. 
Nothing has been omitted that will 
enable the mechanic to apply hard 
solder successfully. 

Brazing and all of its important 
ramifications are treated in detail. 
Brazing, like hard soldering, is a pro- 
cess little understood by many me- 
chanics. The book "Soldering and 
Brazing" is divided in five parts as 
follows: Part I-Soft Soldering; Part 
II-Hard Soldering; Part III-Braz- 
ing; Part IV-Heating Devices; Part 
V-Soldering Notes. 

RADIO HOOK-UPS 

A DOG[ OF THE MOST ADVANCED CIRCUITS 
OF RECEIVERS.AMPLIFtERS AND TRANSlaTIIMI 
FOR WIPED AND UNDAMPED WAVE Woax: 

By 
M.D.SLEEPEA 

© 
EVERYDAY ENGINEERING SERIES 
NORMAN W. NINLIT 1VELISNINO ea 
S WRIT I TM. STRI Et. NEW YORK 

For the Radio Experimenter 
and Amateur 

In this book, the beat circuits for 
different instruments and various pur- 
poses have been carefully selected and 
grouped together. The result is a 
comprehensive summary of radio cir- 
cuits for tuning coils, loose couplers, 
capacity coupling, variometers and 
other equipment for receiving long 
and short damped and undamped 
waves; damped, undamped and modu- 
lated wave transmitters using buzzers, 
spark coils, transformers, arcs and 
vacuum tubes, telephone transmitters, 
laboratory oscillators, vacuum tube 
characteristic measuring circuits, 
wave -meters, and audibility meters- 
in short, diagrams for every purpose. 

A special feature of this book is 
the explanations which accompany 
each circuit, giving construction or 
operating details. Spaces are also 
provided for notes on the results ob- 
tained with each diagram. This ar- 
rangement, coupled with the skillful 
selection of the circuits, makes Radio 
Hook-ups an essential to every radio 
experimenter or operator. 

DESIGN DATA FOR RADIO 

TRANSMITTERS & RECEIVERS 

SIMPLE METHODS FOR DESIGNING APPARATUS 

ACCORDING ID "NW MD APPROVED PRACTICE 

M B SLEEPER 

1 
EVERYDAY ENGINEERING SERIES 
NORMAN W. IIINLET VILISKINO O0. 
t WRIT 45 TM . NEW YORK 

For the Radio Engineer 
and Student 

Far from being a collection of for- 
mulas, Design Data takes up in proper 
sequence the problems encountered 
in planning all types of receiving sets 
for short, medium, and long wave 
work, and spark coil, transformer, and 
vacuum tube transmitters operating 
on 200 meters. 

Where formulas are difficult, tables 
have been worked out so that values 
can be found without . the use of 
mathematics. The few formulas 
given are so simple that any school 
boy can solve them. The subjects are 
so arranged that, having decided upon 
the type of receiver or transmitter to 
be built, the reader can locate imme- 
diately the problems and solutions 
required. 

In Design Data, radio experiment- 
ers are given such information, read- 
ily accessible, as to make it possible 
for them to have modern and highly 
efficient equipment and to get the 
best possible results from the instru- 
ments they make or buy. 

EVERYDAY ENGINEERING MAGAZINE 
;ENT FREE FOR EACH NEW OR RENEWAL SUBSCRIPTION 

EVERYDAY ENGINEERING MAGAZINE, 2 W. 45th ST. , NEW YORK CITY 
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DUCK'S 264 P 
No.13 

agea 

Electrical 
Catalog and Wireless 

JUST OFF THE PRESS 
175 Pages of Wireless 

Instruments 

Any radio amateur will tell you - 

there is no catalog to take its 
place, and that it is a Beacon 

Light to guide you in the selection of 
your apparatus. 
THIS UNRIVALLED CATALOG MAILED 
TO ANYONE UPON RECEIPT OF 12e IN 
STAMPS OR COIN, which may be de- 
ducted on first dollar purchase. 

Great cost of catalog and low prices 
prohibit distribution otherwise 

What This Big Catalog Contains 
175 pp. Wireless Ap- 

paratus for Com- 
mercial a n d Ex- 
perimental use ; 

10 pp. Raw Material; 
2 pp. Transformers; 
9 pp. Auto and Stg. 

Batteries; 
8 pp. Telegraph 
Instruments; 

42pp. Motors and 
Dynamos; 

8 pp. Flashlights; 
2 pp. Medical Bat- 

teries; 
3 pp. Ammeters and 

Voltmeters; 
20 pp. Electrical and 

Mechanical Books. 

THE WILLIAM B. DUCK CO. 
244-246 Superior Street, Toledo, Ohio 

THE NEED OF THE HOUR 
Wireless Operators for the Merchant 

Marine. 
Start your boy in a profession 

worth while 
Complete Beginners, Wireless Set, $15.00 
Comprising Loose -Coupler, 2,000 Meters; 
pair 2,000 -Ohm Phones, Fixed Condenser, 
Galena Detector, and instructions book; 
these are separate instruments and Guaran- 
teed; the best value on the market to -day. 
Note :-We do special Cabinet and Metal work 
for Engineering Students; correspondence In- 
vited. 

Radio Equipment Company 
1525 North Fawn Street - Philadelphia 

Electrical Engineering 
Bachelor of Science Degree in 3 Years 

A large, experienced faculty of 45 experts 
will train you thoroughly and quickly at 
this progressive school. An efficient com- 
bining of theory and practice In laboratory, 
class room and shop. 

Institute of Electrotechnica 
Junior and Senior divisions. Entrance require- 
itlenta Out grade and 2 years high school re- 
spectirely. Trains intensively for early gradua- 
tion as an electrotechnlclan. Also one year 
practical electricity and one year Mechanical 
and Electrical Drafting Courses. No special 
educational requirements. Fall term now open. 
"Earn While You Learn" If you like: one-half 
der school. one -half deer paid employment. 
B. O. T. C. (optional) athletics. Students' Fra- 
ternity House. Room and board at cost. Glee 
Club. 

NEW TERM OPENS JAN. 2 
Write now for latent bulletins and 
booklet "Succeed Through Electricity." 
Mention ago. education and course of 
Interest 

SCHOOL OF ENGINEERING OF 
MILWAUKEE 

127-37. 3 Broadway Milwaukee, Wis. 

OPPORTUNITIES FOR 
INVENTORS 

HE equipment section of the engi- 
neering division of the Army Air 
Service is anxious that inventors 

and designers in general and members 
of the society in particular lend their ef- 
forts in 'the development of certain air- 
plane equipment. Among these is a 
gasoline tank which will withstand a 
salvo of 30 calibre ammunition, equally 
mixed, service, tracer,. incendiary and 
armor -piercing bullets, fired at a range 
of 30 yards and at the most vulnerable 
angle. There are to be ten consecutive 
tests on as many tanks without fire 
occurring. The weight should be kept 
as low as possible, the maximum limit 
being 75 per cent more than standard 
tank weights. 

Air bag floats, landing skids, etc., to 
prevent the machine from capsizing 
when landing in water and to keep it 
afloat after landing constitute other 
problems requiring solution. Such de- 
vices should present "as small an 
amount of wind resistance surface as 
possible, should be light and readily 
detachable. 

A mobile independent cranking de- 
vice, mounted on a small motor truck, 
is also desired. The device should be 
electrically driven and arranged so that 
it can be backed up to the front end of 
an airplane and attached to the pro- 
peller by a flexible arm. The electric 
motor is then used to crank the engine, 
causing it to begin firing. When the 
engine picks up, the device should be 
automatically thrown out of connection 
with the propeller. 

A gasoline supply gauge is needed 
which will be responsive, serviceable 
and accurate to the last half gallon. 
It may be mounted on the tank, al- 
though it should preferably be mounted 
on the dashboard. This gauge must, of 
course, register under conditions exist- 
ing in airplane service where the center 
line of the tank changes rapidly from 
one to another of practically every 
plane that it is possible to assume, and 
is frequently 180 deg. out of its normal 
position for comparatively short inter- 
vals of time. 

At present portable canvas hangars 
for field service do not weather winds 
or rainstorms well enough to bé prac- 
tical, and they are generally too small. 
The improved hangar should be cap- 
able of housing four De Haviland 
planes with working space. They 
should provide for the necessary elec- 
tric lighting and small machine work. 
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THE MIDGET SLIDE RULE 
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Learn Drafting 
') Employers everywhere are looking for skilled 
draftsmen. They are offering goad ~en to 
start with splendid chances for advancement. 

Drafting offers exceptional opportunities to a 
ypung man because drafting itself not only com- 
mands good pay, but It is the first step toward 
success in Mechanical or Structural Engineering 
or Architecture. And drafting L just the kind of 
work a boy likes to do. There is an easy delightful 
way in which you can learn right at home in spare 
time. ' For 28 years the International Correspond- 
ence Schools have been giving boys Jut the train- 
ing they need for success in Drafting and more 
than 200 other subjects. Thousands of boys have 
stepped into good positions through L C.S. help, 
but never were opportunities so great u now. 

Let the I. C. S. help you. Choose the work you 
like best In the coupon, then mark and mail It. 
This doesn't obligate you In the least and will bring 
you information that may start you on a success- ful career. This Is your chance. Don't let it slip 
by. Mark and mail this coupon now. 

TEAM Our MESS "rwwww .~ 
INTERNATIONAL CORRESPONDENCE SCHOOLS 

BOX 606214 SCRANTON. PA. 
Itaalatn, without obligating me, how I can auaa4 for the position, or In the subject. before which I mark it. 
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Window Trimmer 
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Private Secretary 
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Traffic Management 
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To the Man with an Idea 

I offer a comprehensive, ex- 
perienced, efficient service for 
his prompt, legal protection and 
the development of his proposi- 
tion. 

Send sketch, or model, and 
description, for advice as to cost, 
search through prior United 
States patents, etc. Preliminary 
advice gladly furnished without 
charge. 

My experience, and familiarity with 
various arta, frequently enable me to accurately advise clients as to prob- able patentability before they go to any expense. 

Booklet of valuable information and 
form for properly disclosing your idea. 
free on request. Write today. 

RICHARD B. OWEN 
PATENT LAWYER 

Owen Building, Washington, D. C. 

Free Book on PATENTS 
Write today for a Free Copy of "How to 
Obtain a Patent." Contains valuable infor- 

mation and advice to investors. 
How to Tells how to secure Patents. Send 

i model or sketch of your inven- 
Obtall'L tion for opinion of its patentable a nature-Free. (20 years experi- 

pateRt ` ence.) Talbert & Talbert, 4.368 
Talbert Bldg., Washington, D. C. 

PATENT -SENSE 

úhe Bwk 
for - 

Inventors and 
Manufacturers 

By return mail FREE. 
Write LACEY g 1ACEY 

Dept S. Washington.D.0 

Competent Patent Service 
By a Former Examining Official of the U. S. 

Patent Office 
NORMAN T. WHITAKER 

Lawyer and Engineer 
580 Whitaker Bldg. Washington, D. C. 
Branch Office, 87 Nassau St. New York City 

INQUIRIES thivi`FED 

PATEN175 
I%e.rd r In..ntlon. Upon rer.eet, I w II forward to 
roe tnrl'ers"Ytxeng the neentW Dotal of n.enllon", 

d the áethewthoft ¢beeeurnaentprotection Yromyypeo na1 
.meónt wr./n, by an aorMs-at-law. having o 
twelve nary axvera..rtt In pelmet matter.. Itea.o^aéinary r., charges. ni NeClmtl Hide_ wutnoto n, D.C. 

Making Your Invention& FinancialSuccess 
Roes best to JLsoee of sow IweeZ4.e 
Mod /Mad of 19roaeteaL to wake for pwr et.ottoa Véáútú:« a 

L sbtaw data 
By Y. O. Delaney, an astsrtmad Inventor. to 

The Inedsr's Manal of Valeable Information 
sum per copya postpaid 

Additional Information and Table of Cantina MU he 
wailed m request 

G. E. Piny Ca.. Puhlfabass, 132$ Broadway. New Vert 

96 -Page Book Catalogue Sent Free 
WEhave just issued a 96 -page Book Catalogue listing about 2,500 of the most 

ment Scientific and Technical books. This is all the more welcome by reason 
of the fact that both the publishing and importing of books have been very much 
upset by the war, and many books can only be supplied with great difficulty. 
This catalogue will be sent to any address in the world, free on request. 

Manuscripts Considered for Publication 
The Boot Publishing Department of the BCIflNTITIC A][I RIC,IN will be glad to give au 

examination of any manuscript of Bclentifc or Technical nature. Submit as much of matter 
as possible, Including Illustrative material. There was never a better field for books of this 
nature than at the present time. 

Scientific- American Publishing Company 
Woolworth Building 235 Broadway. New York 

EVERYDAY ENGINEERING MAGAZINE SERVICE DEP'T 
Readers of this magazine are invited to write for any information relative to procurement of 
i plies, technical or practical books, tools, etc., they need to carry on their experimental 
work most efficiently. Our Service Dept. manager can render you valuable aid if you avail 
yourself of this privilege. All inquiries will receive prompt attention, and to insure proper 
service, the writer should enclose a stamped self-addressed envelope or postal card. 
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Thousands of Electrical experts are needed now. Come to the great 
shops of Coyne and let us train you quickly by our sure practical way 
backed by 20 years of success. 

Earn $125 to $300 a Month 
Come to Coyne where experts train 

you on the actual apparatus. You work 
on everything from the simple bell to 
the mighty Generators, Electrical Loco- 
motives and Power Plants. Everything 
to make you a Master Electrician. Look 
at the picture taken from life in our 
slops. 

LEARN DRAFTING 
The country needs hundreds of skilled Draftsmen 

in all lines at big salaries. 
Coyne is the only school in the country that gives 

you the advantages of big shops full of construction 
and machinery. This makes our drafting courses 
practical, just like the job you'll have when you grad- 
uate. You can't get this in any other school. 

WE TEACH ELECTRICITY, DRAFTING, 
MOTION PICTURE OPERATING AND PLUMBING 
We teach all these professions in such a thorough, 

practical way that when you finish you can step right into a position of responsibility and big pay. Become an Expert in 31 Months Fill out the coupon now and send it for our big 
free book of informaban. It tells what others are No need of taking I to 4 years to be- doing and have done, what you can do. 

come an expert. \Ve have proved this Be sore and check the trade that interest. you. Do it now. 
in thousands of cases. We are the only school teach it^ maw - 
ing I,y the original Coyne methods, which means no COYNE SCHOOLS 
books, no classes-all practical training. 
Earn Your Way. Our employment department will 

help .'very ambitious man to earn 
a part of his expenses-wit bout charge. 

Bennett W. Cooke, Director 
COYNE TRADE AND ENGINEERING SCHOOLS 

Dept. 16X 39-51 E. Illinois Street 
CHICAGO, ILL. 

Dept. 16X 39-51 E. Illinois St. 
CHICAGO, ILL. 

Please send me that big free took. 
I'm interested in: 

Electricity Drafting Plumbing 
Motion Picture Operating 
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CAMELS supply in a lavish way every - 
thing you ever hoped to find in cigarettes! 

Camels are so unique in quality, in flavor, in 
full -bodied -mildness, in refreshing satisfaction 
that you should not delay your pleasure an 
instant! Try Camels out to the limit- 
then compare them with any cigarette in the 
world at any price 

Quality alone would make Camels distinct- 
ive. But, behind quality is Camels expert 
blend of choice Turkish and choice Domestic 
tobaccos. This blend is a revelation to 
cigarette smokers! You'll prefer it to either 
kind of tobacco smoked straight, it is so 
mellow, so delightful. 

Prove conclusively that Camels are made to 
meet your most exacting demands; that you 
can smoke them liberally without tiring your 
taste! And, know yourself that Camels 
leave no unpleasant cigaretty aftertaste or un- 
pleasant cigaretty odor ! 

Quality will make you keen for Camels ! 

R J. REYNOLDS TOBACCO COMPANY 
Winston Salem, N. C. 

ti y 

Camels are sold everywhere in scien- 
tifically sealed packages of 20 cigarettes; 
or ten packages (200 cigarettes) in a 
glassine -paper -covered carton. We 
strongly recommend this carton for the 
home or office supply or when you traveL 
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VURKISH'F DOME !C BLEND 
CIGARETTES 
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