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Power Plant Library 
Power plant Practice complete. In- 

cluding mathematics, boners. engine. 
electricity'. turbines and refrigera. on. 
Now the must used engineers' fibrin)" 
In existence. Has enabled thousands 
u melt to pass the most rigid exam- 
inations. 2.500 pages 1.500 ilistra- 
lions. Eight handsome volumes. 
bound In the tough T pattern of 
clo.h, no durable as leather. Price 
$12, payable $1.00 per month. 

Factory Management 
A sot of books written heading 

anhorities. to helpmen fit thenise ree 
.0 take complete charge of the shop or 
factory. Covers Industrial organiza- 
tion. administration. purchasing. 
manufacturingCosts andaccounts. 
ºngincering of shops. factories and 
power plants. 0 volumes. 2.300 pages. 
fully Illustrate Boundin se - ex - 
tile ksratol. Price $20, payable $2 In 
ten days and $3 per month. 
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Your last chance to purchase 

McGraw-Hill Home Study Courses 
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Croft Library of 

Practical Electricity 
Wil out question of more prattlesl 

value than anything of the kind ever 
attempted In the worldofelectricity*. 
Enables you know electricity as ex- 

rts know It. Mathematic.. practical 
electricity. electr ca machinery,cen- 
tral stations, airing for light am 
power, wiring of finished building., 
Illumination. on. flexible volumes. 
!wicket size, 3,000 pages. Price $18. 
payable $2 per month. 

Iron and Steel Library 
high positions in the great Iron 

and elect world are now attainable 
through this library,which is written 
by authorities actually engaged In this 
wok Metallurgy, foundry' work. blast 
furnaces tutlairn.tkm, operation and 
products. refractorlrs. A complete 
Iron and snel library. Seven volumes. 
over 3.000 pages. Fully Illustrated. 
Price complete $24, Payable per 
month. 

Machine Shop 
Library 

Machine shop practice complete. 
Written by eight practical men. well 
known la the machine shop world. 
Now the standard in America. Nu 
other net of books on the subject ever 
equalled It in popularity. Methenna- 
tlee, drawing and design, composition 
and heat treatment of Merl. gears. 
tool work. grinding. jigs and fixtures. 
screw machines, dies, etc. 9 volume*. 
3.000 paces. Price $18. payable $2 
per month. 

Metal Mining Library 
Herein le brought together In nine 

flexibly -bound colonies the very meat 
of meal mining practice In America. 
Examinations, principles of nimb e. 
timbering. thousands of working de- 
tails, ore dressing. surveying, account - 
Inc, costs. All the Information you 
need to reach the high I.sitionn In the 
mining world. The most Intrlea e 

problem. solved by plain words and 
illustration,. Price $24, payable $3 
Per month. 

McGraw-Hill Book Co., Inc., 
New York, N. Y. 
Gentlemen:-I wish to say that mysalary has been raised 

5500 since I got one of the McGraw-Hill Home Study Courses, and I figure on getting $300 more very soon. I thank you very much. 

What would a $500 or an $800 raise in salary 
mean to you? We have thousands of letters from 
men in every walk of life who have bettered them- 
selves through the aid of a McGraw-Hill Home 
Study Course., 

Right at this stage of your life an investment of 
only $12 to $24 might mean your turning point. 
You can spend ten times this sum without gaining a 
better or more accurate technical education than is 
afforded by a McGraw-Hill Home Study Course. 

Yours truly, 
E. O. Heitz, Clinton, S. C. 

At the old prices 
Prices of the McGraw-Hill Home Study Courses 

will have to be advanced very soon. Great increases 
in all costs of manufacture make this absolutely nec- 
essary. You have but a limited time to order at the 
old prices mentioned in the coupon below. 

A complete technical education 
in your own home 

The McGraw-Hill Home Study Courses arc not corre- 
spondence courses, and are not sold at correspondence 
course prices. All the facts are laid bare before you, in 
easily understood form. A few minutes spent with one of 
these courses each day will soon give you mastery of the 
subject treated. 

65,000 men succeeding through 
these courses 

Over 65,000 men in the industrial world arc using the 
McGraw-Hill Home Study Courses as a means of reaching 
the high positions. Letters are received in every mail telling 
of large advances in salary due to these Courses. 

Ten days' free trial --merely 
return coupon 

coupon below and return to us before prices 
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Coal Mining Library 
Coal mining and colliery practice 

conipl.te. including outside and inside 
work-both mechanics and engineer- 
ing. Of assistance to every man In the 
business, from the lowest paid man to 
the otreater. It Is now looked upon 
as a neeessily. and as containing the 
secrein of mimes. In coal mining. s 
volumes. 3.000 ppajtes. 1,700 Illus- 
trations. Price $15. payable $2 per 
month. 

Fill out the 
advance. We 
will ship 
prepaid t h e 
library y o u 
select for ten 
days' free 
inspection. If 
not satisfac- 
tory return at 
our expense. 
If wanted, 
send the small 
monthly pay- 
ments called 
for. 

r 

t ~~ .1.41 .~-~.-~.1~1.iimah-~0A 

11. 
eGraw-Hlll Book Co.. Ins., 239 W. 39th St., N. Y. Gentlemen: Send for ten days' free Inspection the Library have checked below: 
]Croft's Electricity, $l0-payable $2 per month. Machine Shop Library, $i$-payable $2 per month. 
}Iron and Steel Library, $24-parable $3 per month. lathing Library 017-r:1s- ole $3 per month. 
ICoal Mining, Library. $10-payable $2 per month. j 1Power Plant Library. $12-payable $l per month. 
IFaetory Management. $20 --payable $3 per month. 

f satisfactory I will send first payment In ten days and the same amount each month until paid. If not wanted I will 
re.um the books at your espener. 
Signature 
Residence Address 

City and State 
Your employer 

His address 

Your occupation ED 10.19 
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Mind, Matter and Energy 
WIT is the relation between mind, matter and energy? 

liqueetion of science is shrouded in more mystery than 
this. 

yJE recognize the brain as a bit of gray matter resting 
VVV between our ears that is the seat of-what? Intelli- 

gence? Life? Energy? The actual brain we know has for 
its constituents the same elements that are in the remainder 
of the human body. The real question is: What is the 
connection between the brain cells and that "intelligence" 
that directs and controls that potential force that asimatee 
our bodies? 

body is possessed of what our learned physiologists are 
pleased to call "muscular energy." In a normal state of 

mind, we are able to control this muscular energy intelligently. 
If we are injured on the head, many times we lose "intelli- 
gent** control of our bodily forces, proving more or less con- 
clusively that the brain is extremely sensitive to physical 
disturbances. 

HE distinction between mind and matter is just as vague 
as the relation of matter to energy in the human system. 

We can easily understand the body as a seat of potential force, 
but understanding the -intelligence- of this force is quite an- 
other problem. 

VVHEN life becomes extinct, what becomes of the energy 
that it possessed at the last heart beat? What becomes 

of that vitalizing force that gives warmth to our bodies; that 
causes us to breath, move and think? As raen of science, we 
cannot believe that this energy is destroyed --the laws of the 
conservation of energy would make such a conclusion quite 
impossible. But the question still remain.: What becomes of it? 
Probably the eaergy is still there, but has merely lost its 
"intelligence'-ill mastering influence. Galvani' s experiment 
with the frog leg would tend to prove that misculer energy. is 
present in a dead organism, but merely lacks direction. 
'Tl IERE will probably come a day when these problems will 
1 be more clear to us. Many explanatidts have been of- 

fered, but how scientific are they? The man of science j1 
not satisfied with vague theories. Proof must come by direct 
conduct by investigators that are satisfied with nothing but 
the cold facts, bare of doubt and superstition. 

RAYMOND FRANCIS YATES, 
t t 14 I 01 

Editor. 
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' Taught By A Practical Man 
And In Your Own Home 

Put Part of Your Spare Time 
To a Good Purpose 

A HOME STUDY COURSE FOR AMBITIOUS MEN 

MY course of instruction is vastly different from the general run of correspondence work, as it is actually an 
extension of a consulting engineering experience, which gives my students the opportunity of becoming 

familiar with electricity as applied to everyday work, and as applied to their particular needs. 

My Real Purpose 
My real purpse is to reach those who have not a lot of time and 
money to devote to an electrical education, and to give them 
what they need. By working in various branches of the elec- 
trical industry, I learned that there were many men who had an 
earnest desire to get into the electrical field, but could not do so 
because they did not have the time and money to go to a school 
teaching this work. , I also learned that a large proportion of 
men engaged in electrical work, could not make the progress 
they desired, because they lacked the technical details which are 
necessary to the man who reaches the top. It is these men I 
want, and it is these men who need me. Hundreds of such men 
have come to realize that my instruction and advice has been. of 
untold value to them, and that my institution is run on a sound 
basis and with a view of giving them what they want. 

Not a Cut and Dried Book Plan 
In addition to my practical and consulting experience, I have 
designed instruction courses for various educational institutions, 
which has given me an unusual opportunity to study the teach- 
ing business from a practical standpoint. I have carefully noted 
what men wanted and what they needed, in order to make good, 
and I have designed and written my instructions with a view of 
meeting these conditions. Letters from my students are sufficient 
proof that I have succeeded and the results they are getting 
through my instruction and help is very gratifying to me. 

Beginners and Experienced.Men 
My course of study and service suit both beginners and.experi- 
enced men, but I .cannot do it all alone, nor do I wish to give 
this impression. My students must be earnest, and be willing to 
do their share of the work in order to make a success of it 
Where I find students who are not willing to do their work as I 

suggest, I return their money and ask them to discontinue, as 1 

stated above, this course is for ambitious men, not triflers. 
Among my students are beginners, electricians, foremen, main- 
tainers, repair men, armature winders, power -house helpers, 
power -house foremen, Navy electricians, Chief Navy electricians, 
chief electricians, Chief City Electricians and Contractors. These 
men are taking my course and find my instruction and my help 
of value to them. Not only are they satisfied, but they are 
sending me more students. In several places I have nearly all 
the men in the plant taking my work together. 

What I Can Do 
What I can do and will do is to help you whenever the oppor- 
tunity offers. This statement is broad but I make good on it 
in every particular. A student never asks a question, or asks 
for help of any kind, but that every effort is made to see that 
he gets what he wants. I do not say that I shall fit you to 
qualify as an electrical engineer in a couple of months, as it 
cannot be done. Neither do I say that you will earn fifty or 
one hundred dollars a week when you complete this work with 
me, because they are things over which I have no control. As 
a matter of fact, there are men I have taught who are electrical 
engineers today, and others are earning very large salaries, but 
what you become, or how much you may eventually earn, is 
mainly UP TO YOU. I do my part, and if you do yours by 
following my instructions and advice, you will have the same 
opportunities as others to make good. 

Results of My Efforts 
These three facts stand out to show how my work is accepted. 

' Practical men recommend my course to others. 
Over 65 per cent. of my students are engaged in the elec- 
trical business. 
Over 11 per cent. of my enrollment was obtained through 
satisfied students. 
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g et sagest and I de eat with luau treat wee whew I a tat mot... 

Apparatus, Instruments, Material, Etc. 
~tale electrical apparatus, Instruments, material, charts, drafting Implement etc., as 
detailed In the catalog. are Included in the course and are a part of the regular instruction 
for which there le no extra charge as It is covered by the regular monthly payment. 

Fill Out Coupon or 
write me and I shall promptly send you one of my catalogs which contains full Information 
regarding my course and the service I offer. 

BURGESS ELECTRICAL SCHOOL 
751 E. 42nd St., Chicago, Ill. 

I YORKE BURGESS, 
BURGESS ELECTRICAL SCHOOL, 

1. 751 East 42nd Street, Chicago, Illinois. 

Gentlemen:- 
Send me catalog describing your course in Electricity. 

NAME 

I ADDRESS 

CITY 

I STATE 

Please lgPrttinn EVERYDAY ENGINEFRtNG MAGAZINE 
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Handy Pocket -Size 

10 Volumes 

3500 Pages 

4700 Pictures 
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51 a MONTH 

REAL I t11J rAK 1 IAL LIJ l of Lot t I Its I J 
Ma. I Contains 348 pages. 388 1Dusuations. Electrical signs and 

aymbols-static and current electricity-primary cells --conductors 
and ltsulatart-realatan s and oonductlrltr-magnetism-Indue- 
tiom mils-dynamo principles --classes of dynamos-arm turea- 
wlndings-cranmutwlon-brushes. etc. 
Mo. 2 Contains 348 pages, 394 Illustrations. Motor principles- 
armature reaction-motor starting-calculations-brake horse- 
power-selection and installation of dynamos and motor.-tal- 
raaometers - standard cells- current measurement - resistance 
measurement-voltmeters-wattmeters-watthour meters-operation 
of dynamos-operation of motors, etc. N. 3 Osmtan» 800 pDaatLersa 423 Uluatratiooa. Distribution systems 
---wires and who ealcvlatlons-Inside, outside and underground 
wiring-Mtn Saabers-llghtnmg protection-rectifiers--storage bat- 
tery *veletas. etc. 
Re. 4 Contains 270 pages. 319 illustrations. Alternating current principles - alternating current diagrams - the power factor - alternator principles-alternator construction --windings, etc. 
ego. 5 Contains 320 pages. 614 Illustration. A. C. Motors --syn- 
chronous and induction motor principles --A. C. commutator 
motors - Induction motors - transformers: ~el, construction, 
monectlana. teats-oonrerters-rectifiers, etc. 
Ns. 6 Contains 293 pagee. 472 Illustrations. Alternating current irstems-swltehing derteer--marre rt breakers-relays-lightning 
protector apparatus-regulating devices--syicbronoua condenser+ -Indicating deeleee--meters-power factor indicators-ware form measurement-switch hoards. etc. 
Ns. 7 Contains 3U pages. 379 illustrations Allemating current, wiring power stations -turbines: management. selection. locaUon 
erection. testing, running. care and repair-telephones. etc. 
NS. $ Contains 332 pages. 436 Illustration. Telegraph-simulta- 
neous telrgratdty and telephony - wireless - electrolysis bells - electrie Itghting-photometry. we- 

e. 9 Contains 322 Dates. 627 Illustrations. Electric railways -- electric locomotives-car lighting-trolley car operation-mla- 
esUaneous applications-motsun ptcturre---gas engine igrnition- aatomoblle self-starters and lighting ayste ls, electric vehicles, etc. 

e. to contains 3l3 pares. 599 illustrations. Elevators-cranes pumps-air mrnprersors-electrie hewing --electric welding- 
soldering and brazing-Industrial eleotrofysis-eieetro-plating- 
el etro-therapentiew-X-rays. etc. 
Aio a a...lete 120 page ready referent. Index d the complete Ilkrary. Thu index has been planned to render easily acoessiblie all the east Information contained in the 10 electrical Indies 
There are aver 13.506 cross references. You - - - 
Sod what you want to know Instantly. 
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by using your set of 
HAW KI NS Electrical 
Guides Every Dfy. 
They tell you lust what 
you need to know. 

AWKI S 
/E/ectrical Guides 

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 to 
know-full of up-to-the-minute electrical knowledge. 
The guides are a complete course in electrical en- 
gineering. 

They will help you in ev my detail of the day's work. You can't ask an 
electrical question that Ha.vkins Guides can't give you help on. 

The WHOLE SET sent FREE 
for your inspection 

The books are small enough to slip into your coat pocket- 
handsomely bound in flexible black covers. 

You can carry each volume with you until you have mastered its contents. 
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 

them all the questions you can think of-use them in your 
up some information that will increase your earning ability 
entire set of 10 volumes entirely FREE. 

This is a sign of our confidence in the guides. Pure gold 
tested. Keep them for seven days and if you do not decide 
without them, return them to us and owe us nothing. 

When you decide to keep them you only have to pay $1 
balance of 19.00 on the easy payment of 51.00 a month till 

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

What Users Say: 
Become a Suoerintendsst 

Hawkins Guides are worth double their 
mice. I bare been able to secure higher 
Day and a better position with their aid. 

K. W. Monard. 
Supt. Erskine Light & Power Plant. 

Erskine. Minn. 
15,000 Saved 

The ten dollars I invested In Hawkins 
Electrical Guides netted the company 
by whom I am employed somewhere 
around 85.000. 

The knowledge gained from your books 
enabled me to save a transformer house. 
whereas a year ago I should hare 
thought myself In great danger and 
hare run. 

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

The great beauty of them la that you 
can carry them in your pocket. That 
suits me for 1 nine: want to be without 
them. K R. (tollina. 

Richardson Engineering Co. Hartford. 
Conn 

SEND NO MONEY- USE THE COUPON a -- 

Please tnenfion EVERYDAY ENGINEERING MAGAZINE 

1 

I Signature 
1 

Occupation 

1 Employed by 

look them over-ask 
work-study them-pick 

We will ship you the 

does not object to being 
that you can't get along 

.00 down and remit the 
paid for. 
times over. 

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

THIS COUPON BRINGS THE GUIDES 

THEO. AUDEL 6 COMPANY 
72 Fifth Avenue. N. Y. 

Please submit me for eataminatio. 
Hawkins Electrical Guides (price si each). Ship at once. prepaid. the 10 noun - hers. If satisfactory I agree to send you 11 within seven days and to further mall you 1 each mouth until paid. 

I Residence 

I Reterence E E Oct e9 
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4 Everyday Engineering Magazine for October 

BEST PRACTICAL BOOKS 

, 

The Modern Gasoline Automobile, Its Design, Con- 
struction, Operation. 

By Vtcros W. Pao*, M.S.A.E. This is the most complete, practical 
sad up-to-date treatise on gasoline automobiles and their component 
parts ever pub/inked. In the new revised and enlarged 1919 edition, 
all phases of automobile construction, operation and maintenance 
are fully and completely described and in language anyone cam 
understand. 1000 pages. 1000 illustrations. 

Price, 82.se 

The Model T Ford Car, Its Construe- z- don, Operation and Repair, Includ- 
ing the Ford Farm Tractor. 

lly VICTOS W. Peoft. This I. the most com- 
plete and practical instruction book ever pub - 
fished on the Ford car. A high grade, sloth 
bound book, printed on the best paper, Blue 
crated by specially made drawings and plot 
graphs. All parts of the Ford Model T Car 
ore described and illustrated In a comprehensive 
manner-nothing I left for the reader to guess 
at. The construction is fully treated and o - 

crating principle made clear to everyone. 310 
pages, 106 illustrations. Price, $1.00 

How to Run an Automobile.. 
By Vtcroa W. Pest. This treatise gives concise instructions for 
starting and running all makes of gasoline automobiles, how to care 
for them, cad give distinctive features of contrpL Describes every 
step for shifting gears, controlling engines. 178 pages. 72 illus- 
trations. 

Price. 01.00 

Automobile Welding with the Oxy-Acetylene Flame. 
By M. MUTE Dustutt. Explains in a simple manner apparatus to 
be used, its care, and bow to construct neoeswry shop equipment. 
Proceeds then to the actual welding of all automobile parts, in a 
manner underetan,dable by everyone. 167 pages, fully illustrated. 

Price, 81.2E 

Dies; Their Construction and Use for the Modern 
Working of Sheet Metals. 

ByJ.V. Wowoara. A mew book by g practical man, for those 
w wishw to knew the late* practice in the working of sheet metals. 
It spews how dies are designed, made and used, and those who are 
engaged la this line of work can secure many valuable snggestioss. 
Sixth revised edition. 525 illustrations, 394 pages. Cloth. 

Price, $3.00 

Automobile Repairing Made Easy. 
By Viczoa W. riot. A thoroughly practical 
book containing cotslete directions for making 
repairs to all parts of the rooter tar mechanism. 
Written in a thorough but son -technical man- 
ner. This book also contains Special Instruc- 
tions on Electric Starting,Lighting and Igni- 
tion Systems, Repairing 

andnd 
ltSo dnngg, 

Antogeºoas Welding, Brazing 
Heat Treetmegt of Steel Latest Timing Prac- 
tice, Eight and Twelve -Cylinder Moto eta 
etc. You will never "Get Studs" on aJob if 
you own this book. 1,000 _specially e en- 
gravings on 500 ¿law. 1,054 pages (S)4 x 8). 
11 folding plates. Price, 83.50 

Machine Shop Arithmetic. 
ByCoLTIR-CHIRaL. Most powder book for shop men. Shows how 
al shop problems are worked out and "why." Includes change gears 
for cutting any threads; drills, tape, shrink and force its; metric 
system of measurements and threads. Used by all classes of 
mechanics and for instruction in Y. M. C. A. and other schools. 
Seventh edition. 131 pages. Price. OOc. 

Standard Practical Plumbing. 
By R. M. SrAaaocx. This is a complete treatise and covers the sub- 
ject of modern plumbing in all its branches. It treats exhaustively 
on the skilled work of the plumber and the theory underlying plumb- 
ing devices and operations, and commends itself at once to anyone 
working in any branch of the plumbing 'trade. A large amount of 
space is devoted to a very complete and practical treatment of the 
subjects of hot water supply, circulation and range boiler work. 
Another valuable feature is the special chapter on drawing for 
plumbers. The illustrations) of which there are three hundred and 
forty-seven, one hundred being full -page plates, were drawn express - 
17 for this book and show the most modern and bed American prac- 
tice in plumbing construction. 6144 x 9%. Cloth, 406 pages, 347 
illustrations. Pries, 33.50 

American Stationary Engineering. 
By W. E. Caaxa. A new book by a well-known author. Begins at 
the boiler room and takes in the whole power plant Contains the 
result of years of practice) experience in all sorts of engine rooms 
and gives exact information that cannot be found elsewhere. It's 
plain enough for practical men and yet of value to those high in the 
profession. Has a complete examination for a license. Third edition 
revised and enlarged. 345 pages. 131 illustrations. Cloth. 

Price, $240 
Brazing and Soldering. 
By Juan F. Homer. The only book that shows you just how to 
handle any job of brazing or soldering that comes along; it tells you 
what mixture to use, how to make a furnace if you need one. Full 
of valuable kinks. The fifth edition of this book has just been 
published, and to it much new matter and a large number of tested 
formulas for all kinds of solders and fluxes have been added. 

Prtoe, fie 
Drafting of Cams. 
By Louis Routucox. The laying out of came is a serious problem 
unless you know how to p at it right This puts you on the right 
raid for practically any kind of cam you are likely to run up against. 
Third edttame. 34 Beets 

House Wiring. 
By Tacitas W. Porra. Describing and illustrating up-to-date meth. 
ode of instaliing electric light wiring. Intended for the electrician, 
helper and apprentice. Contains just the information needed for suc- 
cessfuld wiring of a building. 125illustrated, flexible pages, fully illua 

oth. Price, arre. 

Electric Wiring, Diagrams and Switchboards. 
By Newton Howson, with additions by Taoreas Pores. 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 bs in every respect 
a handy, well -written, instructive, comprehensive volume on wiring 
for the wire-maa, forma*, contractor or electrician. Second revised 
edition. 303 pages, 130 illustrations. Cloth. Price, 112.00 

High Frequency Apparatus, Its Construction and 
Practical Application. 

By Tesoras STARLIT Coons. The most comprehensive and thor- 
ough work on this interesting subject ever produced. The book is 
essentially practical in its treatment and it constitutes an accurate 
record of the researches of its author over a period of several years, 
during which time dozens of coils were built and experimented with. 
248 pages. Fully illustrated. Pries. 82.80 

The Lathe-Its Design, Construction and Operation, 
With Practical Examples of Lathe Work. 

By OSCAR E. Psaatoo. A new revised edition, and the only complete 
American work on the subject, written by a man who knows not only 
how work ought to be done, but who also knows how to do it. and 
how to convey this knowledge to others. It is strictly up-to-date in 
its descriptions and illustrations. A number of difficult machining 
operations are described at length and illustrated. The new edition 
has nearly 500 pages and 350 illustrations. Price, $3.00 

Henley's Twentieth Century Book of Recipes, Formulas 
and Processes. 

Edited by GAaaxaz D. Minos. The moat valuable techno-chemical 
formula book published, including over 10,000 selected scientific, 
chemical, technological and practical recipes and processes. This 
book of 800 pages is the most complete book of recipes ever pub- 
lished, giving thousands of recipes for the manufacture of valuable 
articles for everyday use. Hints, helps, practical ideas and seeret 
processes are revealed within its pages. It covers every branch of 
the useful arta in every respect Contains an immense number of 
formulas that every one ought to have that are not found in any 
other work. New edition. Cloth binding, $3.00. Half Memos* 
binding, Pilo., $4.00 

Starting, Lighting, and Ignition Sys- 
tems. 

By VICTOR W. PAGÍ. A practical treatise on 
modern starting and ignition system practice. 
This practical volume has been written with 
special reference to the requirements of the 
non -technical reader desiring easily understood 
explanatory matter relating to all types of au- 
tomobile ignition, starting and lighting systems. 
It can be understood by anyone even without 
electrical knowledge. Nearly 500 pages. 297 
specially made engravings. New edition. 

Price, $2.00 

MODERN 
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IGNITION 51511-15 
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r7 Any of these books seat prepaid es receipt of price. FREE-Our new Catalog of Practical Books sent free on request. 

THE NORMAN HENLEY PUBLISHING COMPANY 
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learn Electricity 
-the New billar 

no longer necessary to go to school or serve an ap- 
prenticeship to learn electricity. With this new library 
of APPLIED PRACTICAL ELECTRICITY you learn 

right at home-in your spare time without interfering 
with your present work. 
Any big job that you want in the electrical field is yours 
if you will train yourself to fill it. It only takes an hour 
or two a day with these books. 

Big Par for Jobs paying 

Trained Men $5 00 a 
year are waiting for men who can 
qualify as Electrical Engineers-Sub- 
station Operators - Troublemen- 
Switchboard Operators-DynamoTend- 
ers-Electricians. Electricity is the 
greatest force in the world and it is 
growing bigger and bigger every day. 
More and more men are needed all 
the time. Why don't you get into 
this big paying field now? 

This is the 1920 edition-new from cover to cover-chuck 
full of the latest methods and most recent discoveries in 
this fascinating field. Everything is written in plain, good 
old U. S. language by 27 of the greatest experts in the busi 
ness. The eight volumes with 3800 pages make up a com- 
plete course in electrical engineering. It's a home study 
course for the beginner and a handy reference guide for 
the expert combined. 

Good Jobs If you are 

Are waiting trained in 
some branch 

of electricity you will never have to look 
for a job. The job and the big pay will 
be looking for you. You can't dodge a 
good job if you have the "know how" 
under your hat. Let these 27 great en- 
gineers help you to the best kind of job 
with their books. 
Send the coupon below and get them 
for FREE examination. See our free 
offer below. 

The World's Greatest 
Electrical looks 
LOANED to YOU 

FREE 
We will lend you this wonderful library to use in your own home or shop a 
whole week FREE. It won't cost you one cent DON'T SEND ANY MONEY. 
Just fill out and mail the coupon today and the set of eight volumes will come 
to you by express collect. You be the judge and find out for yourself what the 
books will do for you. Use them as you please. Show them to your friends 

' and get their opinion. Then if you have any doubt as to their value send them 
back at our expense and you won't owe us anything. 

Only 7 Cents a pay 
If you like the books rfter a week's examination you pay us only 52.00 and the same amount 
each month until $24.80 is paid. This is only 50 cents a week -7 cents a nay. You can't afford 
to pass up a better job on these easy terms. MAIL THE COUPON NOW. 

American Technical Society 
. peat. E-357, CHICAGO 

What the Elements of 

BooksTeaeh Electricity - 
Electrical 

Measurements-Electric Wiring-Un- 
derwriter's Electrical 'Requirements - 
Theory, Calculation, Design and Con- 
struction of Direct Current Generators 
and Motors-Types of Generators and 
Motors-Management of Electrical Ma- 
chinery-Electric Lighting-Alternating 
Current Machinery-Power Transmis- 
sion-Electric Railways-Self-Propelled 
Rail wayCars-TracklessTrol ley-Power 
Stations-Switchboards and Switching- 
Storage Batteries-Applied Electro-chemistry- 
Electnc Elevators-Electric Welding and Heat- 
ing - Wireless Telegraphy and Telephony- 
Land and Submarine Telegraphy. 

Free Service ;these 
grea 

ezeni aet 
of tht 

electrical hooks we give a one year membership 
in this society. This entitles you to consult our 
engineers and experts on any electrical prob- 
lem. Write as often as you like. Ask as 
many question as you like for one year. 

Coupon is 
All You 
Need- 
Send it 
Now 
illair 

American 
Technical 

~lets, 
Dept. E-357 

Chicago. Y, S. A. I 
Please send me the 8 -vol - 

time set of Electrical En- 
itineerInr for? day,' examin- 

ntarn. shipping chnrires collect. 
If I decide to buy I will sell/: $!.00 

within 7 days and b.lance nt the 
rate of 1L00 n month until 5.4.50 has 

been paid. Then you will send me n 
receipt showing that the set of books 

and the Consulting Membership are mine 
and fully paid for. If I want to get along 

w'thout the books. I will return them, after 
7 days, at your expense. 

Jtion.i 

Addnr,s 

r.. ..,. n.. . 
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PRINCE A1:BER,if 

e 
:t7.b 

CRIMP CUT 
LONG BURNING PIPE AND 

CIGARETTE 1'OBACCO 

TOPPY red bags, tidy red 
tins, handsome pound and 

half -pound tin humidors-and - that classy, practical pound 
crystal glass humidor with 
sponge moistener top that keeps 
the tobacco in such perfect con- 
dition. 

R. J. Reynolds Tobacco Co. 
Win.toºSalem. N. C. 

. 
0 

D 

the ,national joy smoke 

l 

O use arguing about it, or 
making chin music in a minur 

key! If you've got the jimmy -pipe - 
notion or cigarette rolling 'em 
idea cornered in your smokeappe- 
tite, slip in a few liberal loads of 
Prince Albert! And, you'll sign 
the longest lease you can hook up 
to on about the cheerfulest brand 
of in -and -out -door sport that ever 
did ramble up Broadway or down 
Lost Creek trail! 

Boiled down to regular old 
between -us -man -talk, Prince 
Albert kicks the "pip" right 
out of a pipe! Puts pipe pleas- 
ure into the 24 -hours -a -day joy'us 
class! Gives smokers more fun to 
the square inch than they, or you, 

Copyright 19I* by 
R. J. Reynold Tobwoco Co. 

ever dug out of a pipe before! 
Prince Albert makes a pipe or 
cigarette a peace party at both 
ends and the middle! Just hums 
and hums the soothingest sym- 
phony of smoke content that ever 
sifted its happy way into a 
man's system! P. A. is so fra- 
grant, so fascinating in flavor, so 
refreshing ! 

And, you run plumb -fair against 
the astounding fact that Prince 
Albert can't bite your tongue or 
parch your throat! Because, our 
exclusive patented process cuts 
out bite and parch ! Why, you 
can't get orders in fast enough to 
try to buy up the supply for a 
long, long spell! 

Please mention EVERYDAY ENGINEERING MAGAZINE 

Digitized by Google 
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IT TELLS YOU HOW TO 
MAKE. AND DO THINGS 

The Patrol Boat "Lucifer" 
By Martyn Baker 

Lucifer, is a scale 
the sixty -foot craft 
early part of the war 
Basin and Construe - 
the Russian Govern - 

1 

The model gun which 
is mounted between 

the cabins 

went. Some of 
these boats were re- 
f sed by Russia for 
financial reasons 
and were sold in 
this country. 

The dimensions 
of the model are 
roughly as follows: 
Length, 36 inches; 
beam, 6 inches; 
draft of hull, 1/ 
inches. Other dimensions may be taken 
from the drawings. With the exception 
of the heavy work of digging out the 
hull, Lucifer was built entirely in a 
study with 'the necessary tools kept in a 
desk drawer. 

The hull was gouged out of a solid 
piece of sugar pine in the conventional 
way, using templates to insure the two 
sides being the same. By cutting out 
the stern and putting in a transom 

1 

piece. afterward, much labor is saved 
in hollowing out the hull. It was made 
so thin that a seventy-five watt nitrogen 
bulb just showed light through the 
sides. The deck is an eight -inch piece 

of mahogany lined with a 
gauge and pencil to imi- 
tate planking. It was re - 
enforced at each end of 

the openings 
for the deck 
houses by 
pieces of soft 

- 

A dos 

J 

e view of the cabin showing the details of the 

wood glued and screwed on athwart 
ship. A short section in the stern is 
easily removable to give access to the 
steering gear. The two deck houses are 
made of mahogany. The rounding front 
to the forward house was jig -sawed out 
of a two-ply piece and finished with 
file and sandpaper. 

To the average model maker, the hull 
and upperworks so far explained pre- 
sent no unusual difficulties, but the 

NUMBER 1 

.11 

question of presentable fittings is in- 
deed a perplexing one to those who have 
not access to the little castings and 
stampings from which professional 
model fittings are made. 

urir n f, 

deck 

! 

r . 

The bow of the 
hoot showing 

fittings 

It is here 
that the ex- 
perince gained 
in making L t - 
rifer may be of 
help to many, 
for, with one 
exception, a 11 
the fittings 
were made 
from stock 
easily obtain- 

able at the corner hardware store. 
The instruments used were the ordi- 

nary assortment of light metal working 
tools, and included in particular a set 
of the little assorted shapes of files 
knows as "Swiss" files, a good alcohol 
blow torch, and several small sharp 
punches and cold chisels. The stock 
comprised sheet brass in three thick- 
nesses, a little heavier plate brass, a half 
dozen sizes of brass wire with drills 

fittings 

.1-m- 
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to fit each size, and brass rod and tub- 
ing bought as needed. In addition to 
this, was some assorted pieces of sawed 
brass in several thicknesses and widths. 
This was used only in making the little 
fittings that were cut from the solid. 

For soldering, the combined solder 
and flux in paste form known as "No- 
korode" was found very convenient; in 
fact, sane of the more delicate jobs 
would have been impossible without it. 
For holding work together, fine black 
iron wire was used as solder does not 
stick to it readily. In complicated 
places, wet rags kept one part of the 
work from unsoldering while the rest 
was being done. A surprisingly small 
quantity of solder is needed-the less 
used the better, for 
it only makes a 
messy job. These 
few hints contain the 
meat of a long and 
varied experience in 
building up fittings 
with solder. 

Many smaller 
parts, such as cleats, 
chocks, hoisting 
hooks, etc., were cut 
out of solid metal. 
This is a very satis- 
factory process, but 
one which requires 
considerable pa- 
tience. The method is to saw off a 
block of brass big enough to make the 
fitting, but no bigger, to rough the thing 
out as much as possible with hacksaw 
and drill and then to take the "Swiss" 
files and cut it to shape. The finish is 
put on by two grades of emery cloth 
and the polish with crocus cloth and oil. 
Little fittings, even the tiniest, may be 
made absolutely perfect in this way, for 
the blow holes and imperfections of 
castings are absent. 

Starting from the bow of Lucifer and 
working aft, the fittings were made as 
follows: The'bow plate and chain lead 
were made of sheet brass cut and bent 
to shape and soldered. The anchor 
davit was heavy wire with the end flat- 
tened to allow the tackle hook to pass 
through. The cleat was made of wire 
soldered into holes in the davit. In 
passing, I may say the spring wire is 
the kind to use, for its strength is some- 
times needed and it may be easily an- 
nealed by heating it red hot and plung- 
ing it into cold water. The little 
eyebolt in the deck under the davit as 
well as the dthers holding the rigging 
were made of a loop of wire soldered 
into two holes in a tiny square of brass. 

4' 

A view of ¡he finished boat resting in its cradle 

The projecting ends are poked through 
holes in the deck and clinched. If the 
reverse side is not accessible, the bolt is 
made of a ring in the end of a single 
wire and is driven into a snug hole. 

The ground tackle took quite a while, 
as it involved considerable detail. The 
capstan was turned by means of a drill 
frame held in a vise. The cutting tool 
was a file. It was chucked by a short 
rod threaded into the base which after- 
ward fastened it to the deck. The chain 

plate was cut from sheet with little 
semi -circles of wire soldered around the 
forward side of the openings and filed 
smooth. The anchors themselves were 
made from castings and were the one 
fitting mentioned above not made from 
ordinary stock. However, the writer 
has since made several anchors from 
solid metal which were the equal in 
every way of those on Lucifer. The 
cross cars were made of wire with lit- 
tle wire rings soldered on and filed to 
shape for the balls. The shackles were 
made of fine wire. The chain cable 
was originally a piece of eyeglass chain 
which is obtainable in several sizes. 
The dead -men or snubbing posts were 
made of mahogany with brass pins, but 

could be easily made 
of square rod and 
polished. The shore 
line leads were made 
of sheet and wire, 
but cutting from 
solid would produce 

11 I ,I a neater fitting. 
Port hole rims are 

best turned on a 
lathe, but in the ab- 
sence of such a ma- 
chine, short sections 
of brass tubing cut 
square and allowed 
to project very slight- 
ly from the side 

make excellent rims. The inside is 
painted black. Railing stanchions were 
a stumbling block for a long time, but 
the problem was finally solved by mak- 
ing them of heavy wire with just the 
end annealed and squeezed somewhat 
flat in the vise. The flattened end was 
then drilled with a fine drill and neatly 
rounded off. The slight taper that full 
size stanchions usually have is not 
missed, but if the builder has patience 
enough, they may be cut with file and 

Scale In Inches 
0 1 ? 
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emery before the flatt+rssing process. The 
rail is unannealed wire stretched as 
tight as it could be pulled with pliers. 
Soft wire was first used, but it stretched 
so after being put on as to hang in 
loops between the stanchions. 

The two machine guns fore and aft 

The signal bridge was made almost 
entirely of wire soldered together. The 
three strips of sheet through which the 
grating bars run must be identical, and 
to secure this they were cut longer than 
necessary and the ends temporarily 
soldered together so that it was only 

This view shows the deck plans of the Lucifer 

were made of wire and sheet soldered. 
The after one also controls the twin 
rudders by a simple system of arms and 
connecting rods. This does away with 
any fitting for steering that was not on 
the prototype. The hatches to the crew's 
quarters and to the engine room were 
made of sheet brass, the four sides in 
one piece and the top another. They 
are held on by pinning through the 
sides to a block of soft wood screwed to 
the deck. 

The conning tower was made of fair- 
ly heavy sheet cut and bent to shape. 
Before bending, the ports were cut by 
drilling around them and then using a 
cold chisel and finishing with a file. 
The roof is soldered to the under side 
of the angle formed by bending over 
the top of the sides. A beading of wire 
was soldered to the after edge of the 
sides, and a rim of fine wire soldered 
around each port. This was a lengthy 
process, but well worth the trouble, for 
it gave a finished appearance that was 
otherwise lacking. The tower was 
pushed up through an opening in the 
deck house cut the exact shape and 
held by a flange on the under side. The 
searchlight was made from a 32 caliber 
pistol shell with the ventilation boxes, 
etc., soldered on. The base was made, 
after much deliberation, from an old 
collar button which had the proper 
shape. 

.... //, 7%i 
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necessary to file and drill one piece of 
metal instead of three. When they were 
ready for the bars, the surplus ends 
were cut off and the three pieces were 
absolutely alike. In soldering the bars, 
as little solder as possible was put on 
the under side, and the heat applied to 
a different bar and strip each time so 
as to avoid melting out the rest. The 
railing is obviously of wire. 

The mast is hard wood carefully 
tapered and smoothed. The tendency 
of most amateurs is to get all spars too 
thick, and the boat's appearance is thus 
greatly marred. The diamond yard 
arm was easily made of wire and fast- 
ened on by bindings of very fine wire. 

The skylight over the engine room 
was made similar to the hatches, with 
the openings cut in by the cold chisel 
and file process. Celluloid makes ex- 
cellent glass. The companionway slide 
on the after house was also made much 
the same way. It was first laid out 
flat on paper, then the brass was cut 
and bent to shape and ends soldered in. 

The three -pounder mounted amid- 
ships took time and patience, but the 
result was altogether satisfactory. The 
conical mount was made of sheet with 
the openings Cut out and a fine wire 
rim soldered around each. Here again 
the time expended in this fussy job is 
amply repaid. It was topped by the 
little drum which contains the spring 
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in a well known cheap watch. This 
dnttu has teeth in its periphery, and 
forms part of the pointing mechanism 
The barrel was made of two sizes of 
tubing with a wire soldered around the 
muzzle to give the bell shape. The 
square breech was made of sheet and 
soldered on. The barrel is held in a 
carriage made of a large piece of tubing 
cut away except for a ring at each 
end, a lengthwise strip down each side 
and a half ring underneath where the 
trunnions come. The recoil cylinders 
were pieces of rod soldered to the top 
of this carriage. The carriage swung 
in a fork made of heavy sheet soldered 
to a disc which in turn is free to re- 
volve on top of the conical mount. A 
pair of arms soldered on form the bear- 
ings of the worm gear which was made 
by soldering a few turns of fine wire 
properly spaced on a heavier wire and 
filing it to shape. The hand wheel was 
a gear from the same watch as the top 
of the cone, the teeth being removed. 
The elevating mechanism consists of a 
sector of another gear soldered to one 
arm of the fork and a gear with pinion 
combined engaging this, and turning in 
the carriage. The pointing and train- 
ing action is rather delicate and will 
not stand rough handling. 

The strut for the propeller shaft was 
cut out of solid metal, but could be 
easily built up from a short piece of 
tube and some heavy sheet. The stuff- 
ing box was made on a lathe at a later 
time, but a good one can be made from 
a piece of tubing larger than the shaft 
with a plug in each end drilled to fit 
the shaft. This is filled with grease. 
The propeller is best made as described 
in a recent issue of EVERYDAY ENci- 
NEEº NG, by the built-up process. 

I have left the description of the ven- 
tilators till the last, for they are per- 
haps the most perplexing problem of all 
parts. The smaller ones were cast of a 
zinc -tin alloy in a plaster of paris 
mold, and the two larger ones in front 
beaten from very soft thin copper over 
an iron form, but both these methods 
have their disadvantages for the ama- 
teur. 

i 

IDeck, 
Front Side 

I TRAP VENTILATOR 
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Airplane Models and Wind Tunnel Tests 
By Victor W. Pagé, M. S. A. E. 

THERE seems to be an impression 
on the part of many uninformed 
people that model making is not 

serious work and that it is chiefly a 
hobby or pastime indulged in by men 
seeking mechanical recreation. In many 
lines of mechanical endeavor model 
making has an unquestioned practical 
value and is the means of carrying on 
experiments with new inventions at 
much less cost and with greater ease 
than would be possible if the experi- 
mental work was done with full-sized 
mechanism. Model making is serious 
work that calls for a high degree of 
mechanical skill when it is used as an 
adjunct to either scientific or mechan- 
ical development. 

Scale Models Valuable 

This is especially true of the small 
airplanes that are used in wind tunnel 
tests. It has been known for some time 
that experiments on scale models of both 
ships and aircraft afforded a means of 
obtaining valuable information on 

tunnel offers the important advantage 
that it is easier to measure the forces 
acting upon it, and to change its posi- 
tion relative to the air stream flow lines 
at will. 

It is not always easy to apply results 
obtained with models to full size ma- 
chines, as tkere is apt to be an error in 
the change of co-efficients when passing 
from a small to a full scale, but ex- 
perience is of value in this connection 
as in many others, and in the majority 
of cases the corrections necessary in ap- 
plying with tunnel data are known With 

considerable accuracy. 

Models Must Be Accurate 

The models used. must be 
made with great precision and 
of materials that are not apt 
to change their shape appre- 
ciably. For this reason, mod- 
els of aerofoils are usually 
made of brass and machined 
with micrometrical exactness, 
most experiments being made 
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Utility of Wind Tunnel 

The utility of a wind tunnel can be 
appreciated when one is familiar with 
the mass of data that can be obtained 
by its use. It is not possible to go into 
this subject to any extent in an article 
of limited scope, but an example can 
be given that will be understood easily 
by all. As will be apparent in accom- 
panying line drawing, an airplane may 
be divided into two main assemblies, 
one comprising the lifting surfaces; the 
other, the parts needed to carry the 
motor and passengers and to which the 

View of the model making department of a prominent aircraft manufacturer shows the importance attached to production of accurate 
scak models of airplanes and their components for wind tunnel tests. Some of the Curtiss airplane and seaplane models produced and 

various parts used in trials are shown in cabinet at the right 

which the action of full size vessels and 
airplanes could be based. The prob- 
lems studied with models relate chiefly 
to the performance of a movable body 
in a fluid, as in naval architecture 
where a small hull is towed at various 
speeds in a special tank of water, 
known as a "towing basin" or in the 
field of aeronautical engineering where 
a fixed model is tested in a moving air 
stream, the velocity of which may be 
varied as conditions demand. The sta- 
tionary model method used in the wind 

with 18" by 3" wings. Seaplane hulls, 
fuselage shapes and other members of 
that class are made of wood, highly 
polished and as exactly as skilled work- 
men can produce them. A complete 
airplane for tests calls for extremely 
accurate location and assembly of the 
various parts, as well as precise repro- 
duction of the members comprising the 
assembly. An error on a 1/12th scale 
model would be much greater in the 
calculations involving a full size ma- 
chine so accuracy is essential. 

wings are attached. Obviously, each of 
these assemblies offers a definite resist- 
ance to forward movement of the plane 
through the air. 

The non -lifting parts offer a para- 
sitic resistance that should be reduced 
to the lowest point, the lifting members 
or aerofoils offer a resistance that is 
utilized in part for supporting the en- 
tire structure and which is resolved into 
lift and drag components. The aero- 
foil form should be such that the former 
is as high as possible and the latter as 
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low as can be obtained. The resistance 
of an airplane varies with the design. 
The proportionate parasitic resistance 
is about as follows: Fuselage and 
wings 62 per cent., landing gear 16 per 
cent., tail plane, fin, rudder and eleva- 
tor 7 per cent., and wires struts and 

changed several times and finally a 
form was evolved that not only had less 
resistance but that contributed a certain 
direct lift to help carry its weight while 
it was in flight. The form that had the 
least air resistance was also found to 
be the most efficient when planing on 

Expert model maker at work on miniature re- 
production of nine cylinder rotary airplane 
motor mounted at front end of nacelle for twin - 

motored biplane 

fittings of the wing structure 15 per 
cent. The reduction of any of these 
items will increase the efficiency of the 
airplane, i. e., it will fly faster with 
less power without decreasing the 
weight carried. 

By the aid of the wind tunnel weigh- 
ing mechanism these percentages can 
be determined in pounds or fractions 
thereof, this enabling the designer to 
figure the horsepower required to attain 
a certain speed and numerous other 
points in- design. The complete air- 
plane may be tested and its resistance 
measured or any of the parts may be 
tried out distinct from the assembly 
and the influence of change of form, 
location or size determined. Loening 
states that 10 pounds of air resistance 
saved by the better shaping of a part 
or placing it so it will present its best 
angle to the air will result in a saving 
in power that will permit of carrying 
70 or 80 pounds more weight on the 
machine. Air resistances are measured 
by supporting the body in the air stream 
and weighing its reaction to the moving 
air, the velocity of the air being changed 
to simulate high and low speed flight 
conditions. 

As an example of the development 
work possible with the wind tunnel, the 
first trials of a model seaplane hull 
showed that it would offer considerable 
resistance without contributing any use- 
ful lift in the air. Its shape was 

nel installed in the laboratory of the 
Curtiss Engineering Corporation at 
Garden City, L. I., outlines a typical 
apparatus of this nature. It consists of 
three main parts, the central one of 
two rooms incorporating the two experi- 
mental chambers. The model is placed 
in the upper one through which the air 
stream passes, the measurements are re- 
corded in the lower one which is below 
the air current. A large horn -shaped 
collector is placed at one side, this car- 
rying a cellular or honeycomb partition 
to straighten out the air stream before 
it passes around the model. The dif- 
fuser is a long discharge conduit ex- 
tending from the experimental chamber. 
The air flow is induced by an aerial 
propeller 12 feet in diameter, driven by 
a 400 horsepower Curtiss airplane en- 
gine. The speed of the air stream may 
be varied from 50 to over 100 miles 
per hour. The aerodynamic balance is 
so'sensitive that it will measure forces 
acting on the model to 1/10,000 part 
of a pound. The collector and diffuser 
conduits are built of wood with external 
framing, the experimental chamber fol- 

The modern airplane consists of two main as- 
semblies as depicted below and resistance of 
each must be known m computing characteris- 
tics of the design and power needed for flight 

Parts of Airplane 
that carry the Weight 

lower Right Wng ' 

/nterplane 
Struts 

7yyinq 
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Elevator Flaps 

Flying Vertical 
;Wires Sfabi/izer 

.Center Section Struts 

F 

-Rudder 

Horizontal Stabilizer 
lifts only ifgiven positive 
angle of incidence 

-landing Wires 

:, Interplant 
Struts 

'Landing GearStrut 
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the water in starting a 
effective in landing. 

Typical Wind Tunnel 
The sectional view of the wind tun - 

flight and more lows the usual light wood building con- 
struction. The size of the tunnel can 
be readily estimated from the illustra- 
tions. 
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Mounting Models for Test 

There is no more difficult part of an 
investigation into the forces acting on 
a model than the increase of resistance 
due to the supports. The difficulty de- 
pends on the kind of model tested. If 
the resistance of a sphere, or a square 
plate in normal presentation, was be- 
ing investigated, it is unlikely that any 
appreciable error would be introduced 
by the assumption 
that the correction to 
be applied is a given 
measurement of the 
resistance of the sup- 
ports in the absence 
of the model. In 
the measurement of 
the resistance of a 
"streamline" body, 
however, an entirely 
different state of af- 
fairs exists. The re- 
sistance of an air- 
ship model 6 ft. 
long and 0.5 ft. in 
diameter is in some 
cases only about 
1/100th of that of 
a square plate whose 
area is equal to that 
of t h e maximum 

N 

thought would appear too heavy to per- 
mit accurate measurements, but it is 
extremely sensitive. The balance con- 
sists of two main parts, the lower of 
which carries the weighing arms and 
moment apparatus, and the upper 
which projects upward through the floor 
of the experimental chamber and carries 
the model under test. The upper part 
of the balance can be turned upon the 
lower one, and the model thus rotated 
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the adjustment, and the weighing arms 
are accurately counterbalanced to se- 
cure maximum sensitiveness of measure- 
ments. 

The wind tunnel is not only valuable 
in measuring resistance to flight but it 
also gives valuable information relative 
to balance and stability, location and 
angle of incidence of aerofoils, stream- 
line fuselage forms and effect of con- 
trols. Much of the development noted in 

modern aeronautical 
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engineering can be 
attributed to wind 
tunnel experimenta- 
tion. 

By testing models, 
the great expense en- 
tailed in construct- 
ing full size ma- 
chines that might not 
be successful after 
completion and the 
waste of time inci- 
dental to this meth- 
od is eliminated. 
The expense in- 
volved is but a frac- 
tion of that called 
for by the old "rule 
of thumb" system 
and lives of valuable 
test pilots are saved. 
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The wind tunnel of the Curtiss Engineering Corporation is a good example of this important apparatus for studying aerodynamics 
in the laboratory. The views at the top show how the model is supported by the weighing mechanism in front of the honey- 
comb arrangement used to straighten out the air stream. The other view gives a good idea of the size of the discharge opening 

of the diffuser 

cross-section of the airship model. 
Even though such a model is supported 
on a spindle about 0.3 in. in diameter, 
an error amounting in some cases to as 
much as 20 per cent. of the model re- 
sistance would be introduced if this 
method of measuring spindle resistance 
were adopted. In the test of some 
models, several alternative methods of 
test are available. Thus in experiments 
with aerofoils the method which is 
sometimes adopted is to mount the 
model with its span vertical on a spin- 
dle screwed into its end. 

Weighing Mechanism 
The weighing mechanism is very sub- 

stantial ín construction and on first 

through any desired angle about the 
vertical axis from outside the channel, 
and without stopping the wind. 

The balance is supported on a single 
point resting in a hollow cone. This 
cone is rigidly fixed to a heavy casting, 
which is firmly bolted to a bed and is 
perfectly free from contact with the 
channel itself. The support is at the 
intersection of the center lines of the 
two weighing arms, which are set along 
and normal to the wind direction. The 
balance has three degrees of freedom, 
and is arranged in such a manner that 
moments can be measured about the 
center line of each arm and about the 
vertical axis of the balance. A jockey 
weight is provided on each beam for 

A curious application of the Wheat- 
stone bridge to giving the depth of wa-_ 
ter or fuel in airplane tanks has been 
proposed. Two wires are inclosed in a 

tube immersed in the tank. The liquid 
in the tank has access to one of them 
only. Each wire is in circuit in its own 
arm of the bridge. The liquid operates 
to cool the wire to which it has access, 
thus keeping down its resistance, and as 
this cooling action is greater or less as 
the wire is more or less immersed in the 
liquid the galvanometer and connections 
are calibrated to give the depth of fluid 
in the tank. The higher the level of 
the liquid the greater will the cooling 
effect be and lower the resistance. 
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Mechanical and Optical Pyrometers 

pYROMETERS used for measur- 
ing temperatures up to 1,500 deg. 
F. may be of the expanding ele- 

ment type, the actuating or heat -record- 
ing element being a rod of graphite or 
copper contained in a steel tube. The 
lower end of this member is securely 
held while the upper end can move as 
the rod lengthens out under the influ- 
ence of the heat. The degree of ex- 
pansion varies directly as the increase 
in temperature and the greater the heat 
the more the rod lengthens out. This 
movement is transmitted to a pointer 
by suitable mechanism 
and the scale calibrated 
in degrees centigrade or 
Fahrenheit or both, as 
desired. 

While both the metal 
case and copper rod ex- 
pand from the heat, the 
copper has a much 
greater co -efficient of 
expansion than the case 
so its lengthening will 
produce a movement of 
the needle through suit- 
able multiplying gear, 
as shown in accom- 
panying illustration. 
Other types depend 
upon the expansion of 
mercury, still others on 
the principle of the 
Bourdon spring tube 
used in measuring air, 
steam and other fluid 
pressures. 

Expanding Rod Type 

If one refers to the 
illustration, Fig. 1, the 
interior construction of 
an expanding rod type 
will be easily under- 
stood. The relatively 
slight movement of the 
rod will be multiplied 
by the segment and 
pinion gearing actuat- 
ing the pointer shaft. 
The end of the expand- 
ing copper rod is cupped out and a 
short toggle rod pointed at both ends 
is .used to join the cupped lever on the 
toothed segment to the rod end. The 
parts are held in contact by a coil 
spring so there will be no lost motion 
and all rod movement, either on ex- 
pansion or contraction will be trans- 
mitted to the segment, from there to 
the pinion and then to the pointer. The 
gearing is such that the oscillating mo- 
tion of the segment imparts almost a 
complete rotation !o the pointer shaft. 

By Joseph Stanley 

The I'yrosiope and Its Use 
Certain drawbacks had been enough 

to prevent the optical pyrometer from 
coming into practical use until the pyro- 
scope was introduced in 1910. This 
instrument does not employ prisms 
made of rare and costly minerals, or 
electric apparatus of great delicacy. A 
plain oil lamp is used, which gives the 
desired constancy in a much better way. 
The optical arrangement shown at Fig. 
3 is of admirable simplicity and so de- 
signed as to endure rough usage under 
the conditions which these instruments 

depends. A color-blind person, there- 
fore, can read temperatures as well as 
one having normal eyesight, likewise if 
a green or blue glass be interposed be- 
tween the eye, the pyroscope and the 
heated metal, faithful temperature read- 
ings can still be obtained. This is be- 
cause, as before stated, readings ulti- 
mately depend upon comparison of light 
intensity. 

The use of such an instrument is a 
great advantage and its low price makes 
it possible for small shops that could 
not profitably install an electric pyrom- 

eter outfit to carry on 
heat -treatments with 
much greater accuracy 
than possible when col- 
ors are gauged with the 
unaided eye. Two 
scales are provided, one 
reading from 1,200 
deg. F. to 2,100 de- 
grees, the other read- 
ing from 2,000 deg. F. 
to 3,000 degrees. 

optical Pyrometer 
Easily Read 

The method of oper- 
ation is very simple 
and easily grasped by 
the practical mechanic. 
Ordinary kerosene oil 
is put in the container 
of the lamp. Open 
glass door B, Fig. 2, 
and light the wick as 
in any ordinary lamp 
and adjust flame to 
normal height (about 

inch) by the knob 
K. Have flame low 
until wick is warmed 
up, then set as above. 
The variations of the 
flame cannot affect the 
readings unless entirely 
too low to cover re- 
flector R or high 
enough to smoke. The 
instrument is now 
ready for work. By 

looking at the hot metals, etc., through 
eye -piece C, one will clearly see the 
object the same as through a telescope. 

Focus by turning knurled ring E. 
Next turn knob F, which works the 
colored diaphragm and controls the light 
intensity of the comparison reflector R 
until practically no difference can be 
seen between redness of. said reflector 
and the work. You cart best tell this 
by going a shade higher or lower until 
balahced. Now Took at indicator H 
on graduated tdrtftn G and take The tern- 
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Fig. 1-Diagrams showing details of me,haniral pyrometer outlines important 
parts and their relation to each other 

have to be applied, as in foundries, 
steel mills, forge shops and heat -treat- 
ing departments specially in the pres- 
ence of corrosive atmosphere. 

The personal element often thought 
to be a serious objection in the use of 
optical pyrometers, is of little or no 
importance. The principle used is one 
to compare light intensities. Although 
in the type A pyroscope the natural heat 
colors are shown, which is an advantage 
in general practice, the color is not a 
factor upon which successful reading 
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perature reading. If it is desired to 
set the instrument at a given tempera- 
ture, figure so that. the work can be 
all heated up to a certain degree, then 
lock by the set screw M. 

The telescope can be used in any 
desired position on its pivot. All fine 
lenses are protected by glass shields, 
which, when broken, 
can be replaced at 
trifling cost. To clean 
the 'glass facing the 
lamp, which through 
carelessness may take 
on dust or soot, release 
set screw I, and pull 
out by drum G, and 
wipe with a clean rag 
or chamois skin. Any 
soot accumulating in 
chimney can be re- 
moved by turning cap 
J and at the same time 
pulling up and remov- 
ing it. 

Locotractors in 
South Africa 
ACONTEMPOR- 

ARY states that 
owing to the high cost 
of operating the usual 
forms of motor truck 
in South Africa, a 
modification of t h e 
truck tractor is being 
used in a way that 
promises both cheap 
and efficient transport. 
Roads are very poor and dur- 
ing the rainy season are often 
impassable. The light rail- 
way is advocated as the solu- 
tion and suitable motive power 
is believed to have been defin- 
itely discovered in a gasoline 
locotractor, a special form of 
machine intended to take the 
place of the locomotive on 
pioneer light railways. When 
the usual railroad system is 
followed, a ballasted bed and 
heavy rails are needed to carry 
a locomotive of usual con- 
struction and the railroad cost 
per mile is very high. The 
locotraction system uses load - 
carrying cars running wholly 
upon rails. The 'guiding por- 
tion of the locotractor also 
runs on the rails, but the driv- 
ing wheels, shod with solid 
rubber tires, run on prepared 
strips of road metal on each 
side of the railway track and 
have greater traction, thus for 
a given horsepower and weight 
the -hauling power is stated to 
be four times as great as with 
ordinary locomotives having 
driving wheels running on 
tracks. 

High Candlepower 
Projectors 

PREVIOUS attempts to improve the 
efficiency of projectors have been in 

the direction of optical effect. A Ger- 
man experimenter has augmented the 
specific surface luminosity of the 

searchlight arc -lamp and has been able 
to attain a searchlight efficiency of five 
times that formerly obtained with the 
same current consumption and optical 
arrangements. 

Instead of using the ordinary 38 -min. 
diameter pure carbons, he employed 
high -efficiency carbons 16 mm. in 

diameter. The negative 
carbon is place d 
obliquely upward op- 
posite the horizontal 
positive, which is 11 
mm. in diameter. The 
carbon ends are played 
upon by a flat spirit 
flame which cools the 
incandescent ends of 
the carbon, as the pas- 
sage of the current is 
no longer limited to the 
ends but reaches the 
inner parts of the car- 
bons. This causes a 
considerable increase in 
the temperature of the 
carbon crater, and the 
latter burns very deeply 
into the thin carbon 
rod, giving a small, 
round, a n d intensely 
bright crater opening 
which, when projected, 
appears as a circular 
luminous disk and has 
a much higher specific 
luminous intensity than 
the usual large but flat 
crater in the ordinary 
type of searchlight. 

he energy consumption is 
much better, as the voltage 
with a current of 150 amp. is 
not 60 volts as ordinarily but 
reaches 75 to 80 volts. The 
carbons are kept in constant 
rotation by a small electric 
motor to ensure even burning. 
To keep the crater of the posi- 
tive carbon in the focus of the 
parabolic mirror the carbon is 
displaced by an electromag- 
netic device with the aid of a 
selenium cell. Experiments 
show the light intensity of 
such searchlights to attain 
500,000,000 candlepower. The 
new system makes it possible 
to construct very compact pro- 
jectors of high power. 
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Fig. 2-The Shore pyroscope, an instrument for determining degree of high tem- 
peratures by optical means 

Fig. 3-Diagram showing arrangement of lens, lamp flame and 
comparison reflector in Shore pyroscope 

SH E ET COPPER was firs t 
made in America at Canton. 
Mass., in 1801, by Colonel 
Revere. The first founder who 
worked in brass in America 
was Joseph Jenks, who made 
brass and iron at Lynn, Mass.. 
in 1646. In 1653 silver coins 
were cast in Massachusetts. 
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PLATE ONE 

Notes on Model Airplane 
Construction 

By H. C. Ellis 
THE flying qualities of any model, 

particularly a racer, depend on 
the methods and thoroughness in 

design and construction as well as the 
workmanship. The model must be 
able to withstand very hard knocks and 
yet be light. The only way such a 
model can be turned out is by a good 
knowledge of the materials used and 
how to fasten them strongly together. 

All wood must be straight grained 
and light, the frames, fuselages and 
spars being of spruce or cypress. All 
parts possible should be made from 
split bamboo, which is the best ma- 
terial for ribs, skids, braces, etc. It 
is easily split with a knife and should 
always be joined together by binding 
with strong fine linen thread and cover- 
ing with glue. Nails should never be 
used on bamboo. Bending is alwar 
accomplished by steaming the material 
while working it. Reed and rattan 
are worked the same as bamboo and 
used for skids, planes, rudders, etc. 

All metal parts should be small and 
light as possible, yet strong. Steel is 
considered the best and strongest by 
many for any metal part of a model. 
but brass and aluminum have their re- 
spective uses also. Small flat or round 
nose pliers are very useful in handling 
sheet metal and wires. In joining parts 
of the same material, the metals must 
be soldered wherever possible. When 
joined to wood or bamboo, strong thread 

'Holes for Propoller'Shaft 
Shaft Searing 

Propeller Shaft' 
Bear.^!f 

and glue are the proper materials to use 
to make a satisfactory joint. 

In covering a plane or tail the quick- 
est and best way in my experience is to 
glue the cloth or bamboo fibre paper to 
the frame and allow to dry. Then give 
the covering one or two coats of Aero 
Varnish or "dope," which strengthens 
the surface and makes it taut and 
smooth. The fuselages, elevators, rud- 
ders, etc., are covered in the same man- 
ner. The dope is easily applied in thin 
coats with an ordinary brush. 

The propellers in all cases must be 
as near perfect as possible as regards 
balance, and should turn in their bear- 
ings with minimum friction. Bearings 
must be accurately made, strong and 
light, also well oiled when model is in 
use. Wherever possible the propellers 
are protected by skids, which also 
enable the model to raise from the 
ground when wheels are attached. 

Various Methods of Wing Construction 

Plate One shows construction of 
bamboo and wood planes, both single 
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PLATE TWO 
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and double surfaced, showing methods 
of joining parts. The single surfaced 
wings, being lighter and much easier to 
assemble than other kinds, have found 
favor almost universally with the aero- 

The illustration at Fig. G, Plate One, 
shows method of joining ribs to enter- 
ing and trailing edge strips, and is self- 
explanatory. Many different shapes 
and sizes of fittings, cut from the sheet 
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PLATE THREE 

plane flyers. The simplest type of 
plane is shown at A; this consists of 
two strips of equal size for the edges of 
the frame, joined by the required num- 
ber of ribs, usually equal distances 
apart. B illustrates a single -surfaced 
plane. The spar, as will be noticed, is 
placed above the ribs, the entering and 
trailing edge strips below. C gives a 
good idea of trailing knife edges which 
are always more or less flexible. 

At D, the correct method of con- 
struction to secure light and strong 
double surface frames is compared with 
the old, heavy style which, generally 
speaking, caused that class of support- 
ing surface to be labeled "too weighty." 
A two spar, double surfaced wing with 
a trailing knife edge as at E is the 
most satisfactory wing as regards effi- 
ciency. An alternative method of wing 
building is given at F, which is the 
semi -double surfaced plane. 

aluminum or brass are used to a certain 
extent, being bound to the wood mem- 
bers and then glued as in H. 

Plate Two clearly shows a variety of 
parts, at (A) built-up fuselage for scale 

(L) cross joint, (M) butt joint of frame 
and propeller spar. All these details 
can be easily understood by the reader 
interested in such matters. 

Plate Three, Figs. A, B and C, show 
different types of motor hooks and how 
they are fastened to the motor stick. 
Sketches at D and E show types of 
wood block propeller shaft bearing 
hangers and propeller shafts. Figs. F 
and G show two types of aluminum 
propeller hangers, the forms being sim- 
ple, light and practical and capable of 
easy duplication by the model maker. 
There is perhaps no other part that is 
so necessary to secure good success with 
a model as the bearings and shafts. All 
the strain or pull of the twisted strands 
of the rubber motor comes directly on 
the bearings, and they must be made 
strong and assembled to turn with as 
little friction as possible. Small ball - 
bearing shafts have been found of little 
value for flying models. The best all- 
round shaft and bearing is shown in 
Plate Three, Fig. H. The diagram at 
Fig. I shows bearing used for light 
racing models. That at Fig. J shows a 
wooden bearing block as used in the as- 
sembly at A. Fig. K shows a solid 
turned bearing that is used in type E 
propeller. 

Plate Four shows sections that give 
sizes of wood, bamboo and rattan which 
have been found most satisfactory in 
the construction of model aeroplanes. 

Makin; Granulated Brazing 
Spelter 

-There are two common methods of 
preparing brazing "spelter", one by 
pouring the molten alloy into a tank of 
water and the other by breaking up 
heated bars in a mortar. In either case 
the alloy is carefully made in graphite 
crucibles, there being no difference in 
this part of the work, while the dross 
is very carefully skimmed off the metal 
surface before pouring. In the "wet" 
process the molten metal is poured 
through a sieve of suitable mesh into a 
tank and when enough has been poured, 
the water is drained off and the metal 
dried and graded for size through wire 
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PLATE FOUR 

model, (B) rib, (C) propeller hanger, 
(D) shaft and bearing, (E) wire skid 
for front of machine, (F) splice, (G) 
butt joint, lashed, (H) bearing spar 
and bearings attached in place on 
frame, (I) bearing block, (J) double 
frame hook, (K) bamboo skid for rear, 

sieves. In the dry process, the metal 
is formed into bars which are heated 
to the granulating temperature and then 
smashed up in an iron mortar with a 
heavy pestle of the same material, re- 
heating being done as necessary. Grad- 
ing is the same as in the first process. 
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A Sawing Attachment for a Bench Lathe 
By Joseph Dante, Jr. 

THERE are many model makers 
who are making boats, railway 
cars, wooden models, etc., that 

have a bench lathe and use it for wood 
turning also. Herewith is a descrip- 
tion of a small scroll saw which is in- 
tended for fine wood work and which 
will make a handy addition to the 
model engineer's shop. The design is 
simple and requires but a few patterns. 
The attachment is run from the spindle 
of a lathe using a plate to drive the 
machine, or, if the builder wishes, he 
can construct a small side bracket and 
make a pulley for the same. This will 
make the machine a unit by itself. 
Note that the assembled drawing has 
all the parts marked with letters. The 
same also applies to the details. Fol- 
lowing is a description of the parts: 

Part A. The base is cast iron. The 
first operation is to surface the bottom 
as per drawing. After this is done, 
drill a 4 in. hole, drill set screw hole 
and tap in. A slot is then cut for 
the clamp bolt. 

Parts B and C. The upper and low- 
er brackets are cast iron. These two 
blocks should be drilled in pairs so as 
to insure perfect aligning of holes. In 
part B, drill a hole and tap / in. The 
set screw for this hole should have a 
tit on one end 3/16 in. in diameter so 
as to fit in the spline in the spindle rod 
and keep same in position. The set 
screw should have a very tight fit so 
that it will not work loose while run- 
ning. 

Part D. The driving block is cast 
iron. Mill 5/16 in. The slot is 5/16 in. 
deep. If a milling machine is not at 
hand, a 5/16 in. hole can be drilled 
and then broken open on the side. An 
operation of this kind may be recalled 
in an article published in this paper 
on Speedy, Jr. steam engine. Drill a 
¡i in. hole and tap / in. for set screw. 

Part E. This is the driving plate 
and is cast in iron. A / in. hole is 
drilled in the center and at a / in. 
radius from the center plate. Another 
hole is drilled to accommodate a 5/16 
in. pin. When the stud is put in place 
a 1/16 in. hole is drilled through the 
periphery of the disc through the stud. 
Into this 1/16 in. hole a pin is placed. 
The driving plate is 2 in. in diameter 
as noted on the drawing and it should 
also be case hardened to prevent wear. 
In the / in. center hole a No. 1 Morse 
taper shank is driven. 

Part A. This is the table bracket 
and it should be cast in iron like the 
rest of the parts. A - in. hole is 
drilled in its center. A / in. hole is 
drilled into this and tapped to receive 

Member A. S. E. E. 

a set screw. Four holes are then drilled 
as shown at a 13/16 in. radius to re- 
ceive wood screws. These four holes 
are countersunk. 

Part G. This is the saw bracket. A 
in. hole is drilled .002 in. oversize 

so as to have a pressed fit on the end 
of the spindle. A A in. pin hole is 
also drilled in this member. The 
bracket is not pinned to the spindle 

Part I. This is the lower saw stud 
and it should have a pressed fit in the 
saw frame, a 1/16 in. pin hole being 
drilled completely through as shown. 
A jí in. pin is used for holding the 
saw in place. 

Part K. This is the upper stud and 
one end is filed half way as shown and 
a / in. pin is used for holding the 
saw. This also applies to Part J. 

K" 
SAWING ATTACHMENT 

FOR BENCH LATHE 

,-'Saw Connects Here 

F 

N 

Driving Pin 5A6" Diam. 

34,R No.I Morse Taper 

SPINDLE DRIVER M.S. 

until the saw frame is made. The 
screw holes should be transferred from 
the saw frame to the bracket. The as- 
sembled view shows to which side the 
saw frame is located. 

Part H. The wood table used is 6 
ins. in diameter, 4 in. thick with a 
2 in. recess, / in. deep, to accommo- 
date the bracket F. Drill a / in. 
hole for the saw through the tahle. 

Part I. The saw frame is made of 
in. square cold rolled steel bent as 

shown in the drawing. The two / in. 
holes are for screws and they should be 
transferred from this to the spindle 
bracket which has two / in. tapped 
holes on a / in. radius. 

Parts M and N. M and N are the 
column and spindle rods and they are 
made from cold rolled steel stock with 
a bright finish. 

The saws used on the small sawing 
attachment can be purchased at any 
hardware store and they are what is 
known as 6 in. coping saws. The saws 
have looped ends which are very con- 
venient for holding them to the saw 
frame. The price for these saws range 
from 12 cents to 45 cents per dozen. 

The capacity of the sawing attach. 
ment can be increased by making the 
Part I (shown in the drawing on this 
page) larger. Larger saw blades must 
then be used. 

Digitized by 
Google 



18 Everyday Engineering Magazine for October 

r-; 

¡Tap 

i 

5. 

1 i 

A 

ONE BASE C.I. 

14'1 

ONE DRIVING BLOCK C.I. 

4 

yis' Tap 514" Top 

" gt_ 

RR lag 
'/s"Tap 

ONE LOWER BRACKET C.I. 

6/oe Pin '/is' Pin 

Yt"Pln 
1!. 

ONE DRIVING PLATE C.I. 

1" 

Pin Hole 
1/45 Hole 

i 

ONE SAW FRAME C.R.S.F. Yt'SQ.STOCK 

i I3/1 /ik"Th'd. ¡ 
rC 

aufllaui 
' ll[ IIIIIIIP r T 1 '/ '/ePn K 

'ACFlot 

ONE SAW CLAMP SCREW M.S.F. 

ONE KNURLED NUT M.S.F. 

ONE LOWER SAW STUD M.S.F 

'/e Pin 

ONE UPPER BRACKET C.I. 

1`r1 

3 i 

Ott 101 'ti' Tap on 
'/z' Radius 

s/d.-W 

ONE SAW FRAME SPINDLE BRACKET C.I. 

''/eTap 
-1 k'/d 

ONE TABLE BRACKET C.I. 

ONE SAWING TABLE (Hardwood) 

8 5/e" 

Drill and counten- 
smk for wood screws 

B« 

I? 
ONE COLUMN ROD C.R.S. 

Vier shz Key way 

N t 

ONE SPINDLE ROD C.R.S. 

Digitized by Goog1e 



Everyday Engineering Magazine for October 19 

Fitting Gas Engine Piston Rings 
By Victor W. Pagé, M. S. A. E. 

S 

all gas engine pistons must be 
free to move up and down in the 
cylinder with minimum friction 

it is evident that to allow for heating 
and expansion they must be less in di- 
ameter than the bore of the cylinder. 
The amount of freedom or- clearance 

It has theoretical advantages in that it 
is supposed to make a tighter joint than 
the other form, as it is claimed its ex- 
pansion due to heat is more uniform. 
The piston rings must be split in order 
that they may be sprung in place in the 
piston grooves and also that they can 

Fig. 1-Concentric ring at A, eccentric ring at B. The lop joint shown at C is widely used 
as is the diagonal cut at E. The straight butt joint at D should be utilized with pinned rings 

and is seldom employed at the present time 

provided varies with the construction of 
the engine, but it is usual to provide 
from .005 to .010 of an inch to com- 
pensate for the expansion of the piston, 
due to heat and also to leave sufficient 
clearance for the introduction of lubri- 
cant between the working surfaces in 
automobile motors. Obviously, if the 
piston were not provided with packing 
rings, this amount of clearance would 
enable a portion of the gases produced 
when the charge is exploded to escape 
by it into the engine crank case. 

The packing members or piston 
rings, as they are called, are split rings 
of cast iron or steel which are sprung 
into suitable grooves machined on the 
exterior of the piston, three or four of 
these being the usual number supplied 
if they are the simple form, though 
three or four light steel rings may be 
used in each groove if multiple rings 
are employed. These have sufficient 
elasticity so that they bear tightly 
against the cylinder wall and thus make 
a gas -tight joint. Owing to the limited 
amount of surface in contact with the 
cylinder wall, the liberal use of lubri- 
cating oil, and the elasticity of the split 
rings the amount of friction resulting 
from the contact of properly fitted rings 
and the cylinder is not of enough mo- 
ment to cause any damage and the pis- 
ton is free to slide up and down in the 
cylinder bore. 

These rings are made in two forms 
as outlined at Fig. 1. The design shown 
at A is termed a "concentric ring" be- 
cause the inner circle is concentric with 
the outer one and the ring is of uniform 
thickness at all points. The ring shown 
at B is called an "eccentric ring," and 
it at thicker at one part than the other. 

expand to conform to the cylinder bore 
curvature, the types of split joints com- 
monly used, being as outlined at C, D 
and E, Fig. 1. The butt joint at D is 
seldom used now. 

In order to avoid the leakage that is 
present with simple rings a number of 
compound rings of various types have 
been offered on the open market and 
some have been adopted by engine 
builders. Various designs of this na- 
ture are shown at Fig. 2. The con - 

If gas has been blowing by the ring 
or if these members have not been fit- 
ting the cylinder properly the points 
where the gas has passed will be evi- 
denced by burnt, brown or roughened 
portions of the polished surface of the 
piston and rings. The point where this 
discoloration will be noticed more often 
is at the thin end of an eccentric ring, 
the discoloration being present for about / inch or / inch each side of the slot. 
It may be possible that the rings were 
not true when put in. This made it 
possible for the gas to leak by in small 
amounts initially which increased due 
to continued pressure until quite a large 
area for gas escape had been created. 

Piston Ring Manipulation 

Removing piston rings is a difficult 
operation if the proper means are not 
taken, but is a comparatively simple 
one when the trick is known. The tools 
required are very simple, being three 
strips of thin steel about % inch wide 
and 4 or 5 inches long and a pair of 
spreading tongs made up of % inch 
diameter key -stock tied in the center 
with a copper wire to form a hinge. 
The construction is such that when the 
hand is closed and the handles brought 
together the- other end of the expander 
spreads out, an action just opposite to 
that of the conventional pliers. The 
method of using the tongs and the metal 

Fig. 2-The use of a ring expander and sheet metal strips to remove and replace rings in the 
piston grooves is dearly shown at A and B. Various types of compound and leak -proof 
rings are shown at left. Al the right, a simple piston ring clamp to close rings so the cylinder 

can be slipped over the pistons and its use are outlined 

struction of these rings is clearly shown 
in the illustrations. The simple ring 
still remains the most popular among 
engine bdllders as it is easiest to fit and 
is the most enduring. 

strips is clearly indicated at Fig. 2. 
At A the ring expander is shown 

spreading the ends of the rings suffi- 
ciently to insert the pieces of sheet 
metal between one of the rings and the 
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piston. Grasp the ring as shown at B, 
pressing with the thumbs on the top 
of the piston and the ring will slide off 
easily, the thin metal strips acting as 
guide members to prevent the ring from 
catching in the other piston grooves. 
Usually no difficulty is experienced in 
removing the top or bottom rings, as 
these members may be easily expanded 
and worked off directly without the use 
of a metal strip. When removing the 
intermediate rings, however, the metal 
strips will be found very useful. These 
are easily made by grinding the teeth 
from old hacksaw blades and rounding 
the edges and corners in order to re- 
duce the liability of cutting the fingers. 
By the use of the three metal strips a 
ring is removed without breaking or 
disturbing it and practically no time is 
consumed in the operation. 

Fitting' Rings to Grooves 

Before installing new rings they 
should be carefully fitted to the grooves 
to which they are applied. The tools 
required are a large piece of fine emery 
cloth, a thin, flat file, a small vise with 
copper or leaden .jaw clips, and a 
smooth hard surface such as that af- 
forded by the top of a surface plate or 
a well planed piece of hard wood. After 
making sure that all deposits of burnt 
oil and carbon have been removed from 
the piston grooves, new rings are se- 
lected, one for each groove. The ring is 
turned all around its circumference into 
the groove it is to fit, which can be done 
without springing it over the piston as 
the outside edge of the ring may be used 
to test the width of the groove just as 
well as the inside edge. The ring 
should be a fair fit and while free to 
move circumferentially there should be 

Fig. 4-Diagrams showing the various clear- 
ances that must be considered in fitting pis- 

ton rings 

no appreciable up and down motion. 
Ii the ring a tight fit it should be 
laid edge down upon a piece of emery 
cloth which is placed on the surface 
plate and carefully rubbed down until 
it fits the groove it is to occupy. It is 
advisable to fit each piston, ring indi- 
vidually and to mark them in some way 
to iosere that they will be placed in the 
groove to which they are fitted. If the 
grooves in the piston are worn tapering 
or are much wider at the edge than at 
the bottom, the piston should be 

chucked in a lathe and the grooves ma- 
chined out to uniform width the entire 
depth. 

The Munger tool shown at Fig. 5 

makes possible the easy truing of the 
grooves by hand. The device is wired 
to the piston and turned around so that 
the cutter removes the high spots, the 
depth of cut being easily adjusted by 
a set screw and the accuracy is insured 
by the guiding pads on each end of the 
cast metal yoke. 

Fitting Rings to Cylinder 
The repairman next turns his atten- 

tion to fitting the ring in the cylinder 
itself. The ring should be pushed into 
the cylinder at least two inches up from 

down portion should be a little less than 
the width of the ring to be tested. The 
ring is pushed on this turned down end 
of the wooden plug and held by a small 
batten secured by a screw in the center. 
This does not hold the ring tightly 
enough to keep it from closing up. It 
is also important to turn the end of the 
wooden plug small enough so that its 
diameter will be less than the bore of 
the ring when that member is tightly 
closed. The cylinder bore is 'smeared 
with a little Prussian blue pigment 
which is spread evenly over the cylinder 
wall with a piece of waste and the ring 
is moved back and forth in the cylinder 
while it is held square by the shoulder 
on the plug. The high spots on the 

Fig 3-How the proper clearance between ends of a diagonal cut ring is obtained is shown 
at A. The fixture at B shows a useful and easily made device for fitting large rings where 
great accuracy is necessary. Peening a used ring, as at C, sometimes imparts sufficient elas- 

ticity so it can be used again 

the bottom and endeavor should be 
made to have the lower edge of the ring 
parallel with the bottom of the cylinder. 
If the ring is not of correct diameter, 
but is slightly larger than the cylinder 
bore, this condition will be evident by 
the angular slots of the rings being out 
of line or by difficulty in inserting the 
ring if it is a lap joint form. If such 
is the case, the ring is removed from 
the cylinder and placed in the vise be- 
tween the soft metal jaw clips. Suffi- 
cient metal is removed with a fine file 
from the edges of the ring at the slot 
until the edges come into line and a 
slight space exists between them when 
the ring is placed into the cylinder. It 
is important that this space be left be- 
tween the ends, for if this is not done 
when the ring becomes heated the ex- 
pansion of metal may cause the ends to 
abut and the ring to jam in the cylinder. 

Another method of fitting a piston 
ring is indicated at Fig. 3-B. A plug 
is made of soft wood, such as yellow 
pine, that will be an easy fit in the 
cylinder and one end is turned down 
enough so that a shoulder will be 
formed to back the ring. The turned 

ring will be shown by color. Usually 
the ring will be found to bear hardest 
at each side of the slot. These high 
spots are removed carefully with a very 
fine mill file or piece of emery cloth 
and the ring is again inserted in the 
cylinder bore to find other high spots 
which are removed in a similar manner. 
When the rings fit fairly well all 
around, the entire surface will have a 
uniform coating of blue. This method 
of fitting is usually necessary only in 
the case of large rings. 

Peening Ring Sometimes Helps 
If the old piston rings are bright all 

around but appear to have lost their 
elasticity, a new lease of life may some- 
times be given by a process known as 
"peening," which is shown at Fig. 3-C. 
The ring is stood on a surface plate 
and is tapped inside with the peen end 
of a light hammer, using the harder 
blows at the thick section and gradu- 
ally reducing the force of the blow as 
the slot is approached. If skillfully 
done a ring may be stretched to some 
extent and considerable elasticity im- 
puted. 
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It is necessary to use more than ordi- 
nary caution in replacing the rings on 
the piston because they are usually 
made of cast iron, a metal that is very 
fragile and liable to break because of 
its brittleness. Special care should be 
taken in replacing new rings as these 
members are more apt to break than old 
ones. This is probably accounted for 
by the heating action on used rings 
which tends to anneal the metal, re- 
moving some of the brittle qualities as 
well as making it less springy. The 
bottom ring should be placed in position 
first, which is easily accomplished by 
springing the ring open enough to pass 
on the piston and then sliding it into 
place in the lower groove which on 
some types of engines is below the wrist 
pin, whereas in others all grooves are 
above that member. 

'' Jr . . ,y:-.r . r 

Fig. 5-The Munger tool makes it possible 
to true out piston ring grooves accurately 

wi*kout special machinery 

The other members are put in by a 
reversal of the process previously out- 
lined for removing them. It is not al- 
ways necessary to use the guiding strips 
of metal when replacing rings as it is 
often possible, by putting the rings on 
the piston a little askew and maneuver- 
ing them to pass the grooves without 
springing the ring into them. The top 
ring should be the last one placed in 
position. 

Precautions in Replacing Rings 

Before replacing pistons in the cylin- 
der one should make sure that the slots 
in the piston rings are spaced equidis- 
tant on the piston and if pins are used 
to keep the ring from turning one 
should be careful to make sure that 
these pins fit into their holes in the 
ring and that they are not under the 
ring at any point. Practically all cylin- 
ders are chamfered at the lower end to 
make insertion of piston rings easier. 
The operation of putting on a cylinder 
casting over a piston really requires two 
pairs of hands, one to manipulate the 
cylinder and the other person to close 
the rings as they enter the cylinder. 

This may be done very easily by a sim- 
ple clamp member made of sheet brass 
or iron and used to close the ring as 
shown in Fig. 2. It is apparent that 
the clamp must be adjusted to each in- 
dividual ring and that the split portion 
of the clamp should coincide with the 
split portion of the ring. 

The cylinder should be well oiled be- 
fore attempt is made to install the pis- 
tons. The engine should be run with 
more than the ordinary amount of lubri- 
cant for several days after new piston 
rings have been inserted. On first start- 
ing the engine one may be disappointed 
in that the compression is even less than 
that obtained with the old rings. This 
condition will soon be remedied as the 
rings become polished and adapt them- 
selves to the contour of the cylinder. It 
may take fully 100 miles of road work 
to bring the rings to a sufficiently good 
fit so that a marked improvement in the 
compression will be noticed. 

Practice has taught us that the proper 
or at least a perfectly safe formula for 
end clearance is to allow .002 inch per 
inch of cylinder diameter for the aver- 
age automobile or truck motor. This 
clearance can be measured by placing 
the rings in their respective cylinders 
and measuring the joint gap by a thick- 
ness gauge. Suitable allowances should 
be made for the angle of the cut when 
angle joints are used. Thus the actual 
clearance would be 1.41 times the mea- 
sured space with a 45' cut, and twice 
the measured space with a 30' cut. 

CARE OF CLOTH UPHOLSTERY 
DO not use an acid solution in 

cleaning cloth upholstery. Cloth 
is not affected by climatic conditions 
and withstands both heat and cold, 
and having no oil in its make-up, 
does not pick up or hold dust readily. 
To remove ordinary dust, beat cushions 
and backs lightly with stick or carpet 
beater, then remove dust with whisk- 
broom or brush. Grease or oil may be 
removed by the application of a solution 
of luke warm water and Ivory soap ap- 
plied with a woolen cloth. Any of the 
approved methods for cleaning woolen 
cloth may be used with success on this 
upholstery. Gasoline and benzine have 
a tendency to spread instead of remov- 
ing the dirt. Their use is not recom- 
mended for this reason, although they 
work no injury to the fabric. 

FORD TIMING CORRECTION 
IN the drawing of the Ford ignition 

system, diagram Fig. 5, on page 
280 of the August issue, the timer 
roller should be in the space between 
segments 2 and 4 and about to contact 
with the latter, which is the next cylin- 
der to fire. With the roller in position 
shown the timing would be late. 

TESTING STEEL FOR BEST 
HARDENING TEMPERATURE 

ABAR of the steel to be treated is 
provided with about nine notches 

running around it, spaced in distances 
of about » of an inch. Next, the fore- 
most notched piece is heated in a forge 
in such a manner that the remaining 
portion of the bar is heated less by thc 
fire proper than by the transmitted 
heat. When the foremost piece is 
heated to burning, i. e., to combustion, 
and the color of succeeding pieces 
gradually passes to dark -brownish red- 
ness, the whole rod is hardened. A 
test with the file will now show that the 
foremost burned piece possessed the 
greatest hardness, that several softer 
pieces will follow, and that again a 
piece ordinarily situated in the second 
third, whose temperature was the right 
one for hardening, is almost as hard as 
the first one. If the different pieces 
are knocked off, the fracture of the 
piece hardened at the correct tempera- 
ture exhibits the finest grain. This 
will give one a rough-and-ready idea 
of the temperature to be employed for 
hardening the steel in question and its 
behavior in general. Very hard steel 
will readily crack at the notches in this 
process. 

VARNISH AND PAINT 
REMOVER 

DISSOLVE 20 parts of caustic 
soda (98 per cent) in 100 parts 

of water, mix the solution with 20 parts 
of light mineral oil, and stir in a kettle 
provided with a mechanical stirrer 
until the emulsion is complete. Now 
add, while stirring, 20 parts of saw- 
dust and pass the whole through a 
paint mill to obtain a uniform inter- 
mixture. Appl}the paste to the painted 
surface, allow it to remain in contact 
for a sufficient time to soften the paint 
and then rub off. Experimenting will 
be necessary to determine the length of 
time the paste should remain in con- 
tact with the surface to be cleaned, as 
this will depend upon the thickness, 
character and age of the covering. 

MELTING SCRAP ALUMINUM rr HERE are more ways than one of I melting this metal correctly. The 
oxide is so nearly the same specific 
gravity as the metal that it does not 
allow the molten metal to clear itself 
when in small globules or grains. Be- 
cause of this, mechanical aid has to be 
given. In practice, the scrap is heated 
in the crucible up to the point where 
it becomes a pasty mass, in which state 
it is pressed and kneaded for some 
time, preferably with an oak or other 
hardwood rod of fair cross-section and 
then the heat is raised and the molten 
metal is cleared of the dross and dirt 
with the same rod. 
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How to Make Forming Punches 
By,George F. Kuhne 

THE making of fcrming dies by 
use of plaster of paris is a very 
economical as well as very rapid 

method of producing tbols for the form- 
ing and bending of irregular shapes. 

A little treatment concerning the sub- 
ject with explanations as to the pro- 
cedure in making such tool should in- 
terest all who may have occasion to do 
such work. Assuming that the brass 
shell in Figure 1 is required, let us 
proceed as follows: Procure two pieces 
of hard wood or brass of sufficient 
thickness so that when joined together 
by glue for wood (solder for brass) it 
will be more than twice the thickness of 
the model to be made. See Figure 2. 

After this is done, chuck the piece in 
the lathe and finish as in Figure 1, 
representing a solid. 

The next step is to make a box as 
shown in Figure 3, the size of which is 
governed by the dimensions of the 
product and its thickness. 

Now separate the turned model, Fig- 
ure 4, and mix some plaster of paris 
by. adding some water and place into 
the box just made. Mix it to a paste, 
free from all lumpy matter. After the 
box has been filled, scrape off the top 
surface and place the one half of model 
now separated in the mould, as in Fig- 
ure 5. Press it downward evenly, keep- 
ing it in position until the cast has 
hardened. The pattern should be 
pressed down a little below the surface, 
as shown. When the plaster has har- 
dened, the pattern is removed, and the 
top surface of the mould can be cleaned 
up and, if desired, the shape as in 
Figure 6 may be given for clamping. 

The mould is now ready for the 
foundry and a casting is made. There 
are two methods of obtaining the pat- 
tern or model for the punch; one is to 
pour some hot lead or Babbit metal 
into the die just made, and the other to 
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use 'the one half of the turned model. 
It is now necessary to make the punch 
holder, Figure 7, which is made of 
wood, the shank being a separate part 
from the punch holder proper. 

Then take the half model and fasten 
it to the holder as shown, placing a 
thin piece of cardboard of a thickness 
equal to that of the material to be 
formed under the model. This allows 
for shrinkage and the pattern for the 
punch is now complete. The two pat- 
terns are now sent to the foundry, and 
upon their return a little dressing or 
polishing will be necessary. 

Unless a regular blanking die is 
made for the work, strips as in Figure 
8 can be eut and laid in the nest B, as 
shown in Figure 6. The punch, in 
striking upon the strip, forms the piece 
as in Figure 9, and the surplus metal 
or webb must be trimmed off. This is 
done by means of a trimming punch 
and die, Figure 10. The work is laid 
into the die at C, and the punch D 
severs the webb from the form and is 
prevented from becoming attached to 
the punch D by the action of the pres- 
sure pad E. 

The product from the die is now fin- 
ished and if the halves are to be joined, 
a facing operation on an emery disc is 
resorted to, in order to remove all sharp 
edges. 

Should a model of the work be at 
hand, it is not necessary to make the 
half sections as described. The model 
can be used to make the impression into 
the plaster mould, and the pattern for 
the punch is made by pouring lead into 
the cast made as stated previously. The 
use of the box is merely to describe the 
method, although for numerous dies a 
standard form can be used. 

Tools can be made in this manner 
for various classes of work. Bending 
and forming of irregular shapes can 
be done. 
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A Ruling Pen Which Makes 
Dotted Lines 

WHILE 
some of us are thinking 

about new solutions for big prob- 
lems, others are looking into ways of 
simplifying small ones. In the matter 
of financial success, small devices often 
bring as much or more profit than large 
and complicated machines. 

The ruling pen illustrated here is an 
example. Those who have used dotted - 
line instruments will recognize the 
great improvements embodied in this 
device, and those who have not, will 
readily see the advantages in the use 
of this pen. 

Essentially, it is like the ordinary 
ruling pen with the addition of a 
grooved, toothed wheel which extends 
just below the nibs. When ink is ap- 
plied in the usual manner, it goes down 
upon the upper part of the wheel, fill- 
ing the grooves of the teeth, but not the 
spaces between the teeth. Then, as the 
pen is moved over the paper, rotating 
the wheel, dotted lines are made. 

By unscrewing the thumb nut, the 
nibs are separated and the wheel falls 
out. Different wheels can be inserted 
to give different lengths of dots and 
spaces, or dot and dash lines. 

`Fasten from 
top or bottom 
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A1v1ERICAN 
EXPERIMENTAL 
ACTIVE WINTER PERIOD FOR 

A. S. E. E. . 

forming throughout the coun- 

ry and new members joining 
the Society at the rate of fifty a month, 
the future of the organization looks very 
bright. A large number of the members 
who served in the Army are again join- 
ing the ranks of the Society. Before 
another year passes, the membership of 
the Society should reach a number of at 
least two thousand. 

Mr. William G. H. Finch, an active 
Buffalo member, recently visited the 
Society headquarters at New York and 
plans were laid for the establishment of 
an energetic chapter in Buffalo. The 
experimental engineers of Philadelphia, 
Boston and Chicago are starting to 
recognize the great value of the organ- 
ization and work is being carried on 
in these various communities to form 
chapters and laboratories. Mr. Joseph 
B. Entner, of Boston, has started work 
on the formation of a chapter in Bos- 
ton and vicinity. Walter B. Russell, di- 
rector of the Franklin Union Institute, 
has pledged his support to the move- 
ment and has promised the use of the 
large lecture hall of the Institute and 
also the loan of any piece of apparatus 
in its large laboratories for lecture pur- 
poses. Mr. J. A. Wakefield Hastie is in 
charge of A. S. E. E. activities in Phila- 
delphia, Pa. A preliminary meeting of 
members in and around Philadelphia 
was called some time ago and plans 
were formulated for further work. A 
very successful chapter has been formed 
in Mansfield, Ohio, under the direction 
of W. D. Starrett and Mr. Richard 
Hautzenroeder. A large room has been 
rented and enough funds are on hand to 
meet expenses for some time to come. 
Although the Mansfield Chapter is not 
very large, it is extremely active. 

Many plans are under cor sideration 
to increase the activity of the organiza- 
tion. With the limited source of funds 
available in the treasury of the organ- 
ization, it is a very difficult matter to 
broaden the scope of the Society's work 
at the present time. With the increasing 
membership, it will not be long before 
many new activites will be made possi- 
ble. 

The purpose of the Society is to ex- 
tend experimental activities, and to pro- 
mote this aim every effort is being 
made. 

MEC MANICS 

"7 a' 

EIEC_ TRICITT LM_E MISTRT 
ma 

SOCIETY OF 
ENGINEERS 

Who's Who in the A. S. E. E. 
HAROLD BLAKE ROBERTSON, 

B.S. 

Mr. Harold Blake Robertson, B.S., 
enjoys an associate membership in the 
American Society of Experimental En- 
gineers. He started his mechanical 
training in the De Witt Clinton High 
School, New York City. While attend- 
ing this institution he became an active 
member of the Mechanic's Club. After 
graduating from the De Witt Clinton 
High School, Mr. Robertson entered 
Wesleyan University and graduated 

u 

from this place in the year 1914 with 
the degree of B.S. 

For some time Mr. Robertson's atten- 
tion was engaged in the design and de- 
velopment of a small automobile with 
extremely advanced design. He is now 
commodore of the Irvington (N. J.) 
Model Yacht Club, which organization 
is now conducting a boat race every Sat- 
urday afternoon. Mr. Robertson says 
that half of the joy of living comes 
through his work as a model engineer 
and he believes that of all hobbies, it is 
the most instructive and interesting. He 
firmly believes that the public in this 
country should be educated to look 
upon model engineering as a science by 
itself rather than a work of toy con- 
struction. He thinks (and rightly so) 

that the model engineers of this country 
should win the same consideration and 
respect from the general public as the 
model engineers of England. 

Mr. Robertson was born in New 
York in the year of 1891. 

What Is the A. S. E. E.? 

We receive a multitude of letters ask- 
ing us what the A. S. E. E. is and what 
its purpose is. 

First and foremost, it is the purpose 
of the American Society of Experi- 
mental Engineers to organize the me- 
chanical, electrical, chemical and radio 
experimenters of the United States and 
Canada into a solid body and to gain 
recognition for these men. When united, 
the experimental engineers of North 
America will become a more potent fac- 
tor than they are at the present time in 
a disorganized condition. There are 
many thousand men engaged in experi- 
mental engineering throughout the 
country and it was with the purpose of 
bringing these men together in a solid 
body that the A. S. E. E. was formed. 

The experimenters of America should 
be recognized as a serious class of men 
engaged in an important field of en- 
deavor, whether they work for pleasure 
or profit. 

The second purpose of the American 
Society of Experimental Engineers is to 
promote experimental science among its 
membership in every way possible. This 
work of promotion will not only be car- 
ried on through the publications of the 
society, but also by the establishment of 
local experimental laboratories through- 
out the country in which the members 
in the various communities and cities 
will be able to carry on their work. The 
experiments carried on in the various 
laboratories of the Society will be de- 
scribed in the Official Bulletin, which 
is published bi-monthly at the present 
time and issued to members only. 

The possibilities of the Society are 
practically limitless at the present time, 
it enjoys the reputation of being a seri- 
ous scientific body of men organized for 
mutual help and benefit. Men of every 
phase of scientific endeavor are eligible 
for membership. 

Increased membership will make it 
possible not only to help more experi- 
menters, but to give more assistance to 
each one. Each member should bear in 
mind that, by securing more members, 
he help.: hims?lf as well as the So:iety. 
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Making Gas Engine Packings 
By Arthur Alfred Alexander 

BEFORE the cylinders are re- 
placed on the engine base, heavy 
brown paper gaskets should be 

made to place between the cylinder base 
flange and top portion of the engine 
crank case. The best method of making 
these gaskets is to tamp them out by 
placing the sheet of brown paper over 
the mouth of the cylinder and directing 
a series of light blows with a machin- 
ist's ball peen hammer against the sharp 
edges of the. casting. This will cut the 
paper exactly to the form of the base 
flange and cylinder bore. The holes in 
the flange may be indicated in the same 
manner or may be punched through 
with a steel drift. The same process 
may be used in making irregular shape 
gaskets of other materials such as as- 
bestos or rubber packing. 

A number of cylinder designs, espe- 
cially those in which two large or four 
small cylinders are cast in a block, have 
a large plate at the side which is used 
to close the water jacket, this forming a 
cover for an opening which had been 
left to facilitate foundry work when the 
cylinder was cast. This plate is either 
of sheet brass or aluminum; in some 
cases it may be an iron casting having 

a portion of the intake manifold cast 
with it. Leakage is prevented by a 
packing interposed between the plate 
and the cylinder, the plate being firmly 
secured to the water jacket by a number 
of closely spaced machine screws. This 
is a common method of construction and 
one often finds water leaks about the 
plate on inspection. The packing used 
is a rubber and fabric composition of 
the form known by the trade name 
"Rainbow" steam packing. This may 
be easily cut to proper size and holes 
punched in with a belt punch to allow 
the screws to pass through. In some 
instances simply removing the plate 
and smearing the gasket with shellac 
or red lead and then replacing the plate, 
taking care to screw down all the screws 
tightly, will cure the leak. One advan- 
tage of this plate is that it may be 
easily removed to permit of cleaning out 
the water jacket thoroughly of any ac- 
cumulation of rust or sediment which 
may have become deposited there and 
which will interfere with proper cool- 
ing, this deposit being found in salt- 
water -engines more than in power 
plants operated on fresh water. 
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MOTOR FUEL FROM OIL -SHALE 
DEPOSITS 

AS it is estimated that our present 
known natural liquid oil supply 

will be exhausted in about twenty 
years' time, the possibility of using 
fuels derived from oil -shale beds is 
now receiving some attention. These 
deposits are found in various parts of 
the country, but the most extensive are 
located in Utah and Colorado. In a 
recent article discussing the possibilities 
of exploiting these deposits and their 
value as a future source of internal 
combustion, motor fuels and other valu- 
able by-products, the Engineering and 
Mining Journal states many interesting 
facts. 

Oil -shale has no oily appearance in- 
dicating that it contains that material, 
but upon being subjected to heat its 
organic materials are broken up, and, 
among other things, oil and gas are 
yielded. The yield varies from 6 to 90 
gallons of crude oil per ton of shale. 
The crude oil distilled may give 7 per 

'cent to 12 per cent gasoline, 28 per 
cent to 49 per cent kerosene and 39 
per cent to 62 per cent residium. Shale 
analysis indicated % per cent to 3 
per cent moisture, 20 per cent to 52 per 
cent volatile matter and 45 per cent to 
80 per cent ash. The asphalt varies 
from % per cent to 4 per cent and 
paraffin from 2 per cent to 9 per cent. 

The by-products of shale are ex- 
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tremely valuable and include, in addi- 
tion to oil products, enamels, varnishes, 
paints, rubber substitutes, manufactur- 
ing products for glass, pottery and 
ornamental tiles, dyestuffs, ammonium 
sulphate, flotation oils and producer 
gas. The Colorado shale area covers 
more than 2,500 square miles and the 
Utah area over 3,000 square miles. 
The strata vary from a few inches to 
80 feet thick. The yield is from 31/ 
to 80/ gallons per ton. 

In Scotland over 3,000,000 tons of 
oil-bearing shale are profitably treated 
annually, but it is only the ammonium 
sulphate produced as a by-product 
which makes the business pay. On the 
other hand, the prospects of the Ameri- 
can oil -shale industry should be good, 
as in Colorado and Utah the shale beds 
are relatively thick, suitably located at 
sufficient heights for gravity transpor- 
tatioi , and give a yield of 40 to 50 
gallons per ton. 

Notes on Cleaning Files 
FILES which have become clogged 

with tin or lead are cleansed by 
dipping for a few seconds into concen- 
trated nitric acid. To remove iron fill- 
ings from the spaces between the file 
teeth, a bath of blue vitriol is employed. 
After the files have been rinsed in 
water they are likewise dipped in nitric 
acid for a few seconds. File -ridges 
close: up by zinc are cleansed by im- 
mersing the files in diluted sulphuric 
acid.. Such as have become filled with 
copper or brass are also treated with 
nitric acid, but here the process has to 
be repeated several times. The files 
should always be rinsed in water after 

POWER TAKE -OFF FOR LIGHT 
AUTOMOBILE 

By B. P. FISHBOURNE 

VARIOUS attempts have been made 
to utilize the power from the engine 

of an automobile for driving different 
machinery. The simplest apparatus 
devised for this purpose ordinarily in- 
cludes a drive pulley having its axis of 
rotation extending longitudinally of the 
automobile, the pulley being arranged 
at the front end of the automobile and 
connected with the crank shaft. The 
disadvantage of this arrangement is 
that the belt which receives the power 
from the drive pulley extends trans - 

apparatus in the cut (Figure 1) com- 
prises a transverse frame to the ends 
of which are secured diagonal braces, 
apertured to receive the bolts which 
carry the lamp forks. The frame is 
also provided with apertured straps re- 
ceiving the bolts which bind the front 
spring to the chassis. A shaft is ar- 
ranged transversely of the frame and is 
journaled through bearings carried 
thereby. This shaft extends longitu- 
dinally of the automobile and its rear 
end is provided with a clutch element 
to engage with the transverse pin on 
the forward end of the crank shaft of 
the Ford automobile. 
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the treatment, brushed with a stiff 
brush, and dried in sawdust or by pour- 
ing alcohol over them, lighting it and 
letting ít burn off on the file. 

The uneven working of a file is 
usually due to the fact that filings clog 
the teeth. To obviate this evil, scratch 
brush the files before use and then 
grease them with olive oil. A file pre- 
pared in this manner lasts for a longer 
time, does not become so quickly filled 
with metal particles and can be con- 
veniently cleaned with an ordinary 
rough brush when clogged. 
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.1 power take -off for light automobiles is 

shown in detail at Fig. 1 and its attachment 
to the front end of a car at Fig. 2. The ap- 
plication to one of many possible tasks is 
shown at Fig. 3, where the car engine is 

pumping water 

versely of the automobile, and hence 
transmits strains in a direction trans- 
versely of the automobile. This action 
is found to be very detrimental to the 
automobile, and it is difficult to suit- 
ably brace the automobile against vibra- 
tion and side play on account of the 
spring suspension. 

The apparatus shown in the cuts suc- 
cessfully overcomes all of these objec- 
tions, and may be easily attached to a 
Ford automobile to utilize the power 
due to the rotation of the crank shaft 
to the machinery to be driven. The 

The opposite end of this shaft has a 
transverse pin to be engaged by the 
clutch element carried by the crank 
arranged forwardly thereof. This is 
the usual crank employed to start the 
engine. A second shaft is arranged at 
a right angle to the first shaft and is 
connected therewith by a pair of bevel 
gears. This second shaft carries the 
drive pulley which has its axis of rota- 
tion arranged transversely of the auto- 
mobile. 

An expansible clutch is arranged 
within the pulley and is operated by a 
lever, so that the pulley may be locked 
and unlocked from the transverse shaft. 
As the automobile is stationary, air is 
forced through the radiator by a fan 
arranged in front of the radiator and 
driven by the longitudinal shaft. Fig- 
ure 2 shows the apparatus installed 
upon a Ford automobile, and Figure 3 
shows the same operating a pump, sug- 
gesting one of the various uses to which 
the device may be applied. 
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Building A Two -Passenger Seaplane 
By Charles E. Muller 

PART THREE 

WING CONSTRUCTION 

THE design and construction of 
the wings, aerofoils, planes or 
panels, as these components are 

variously named, unquestionably con- 
tribute the ultimate success or fail- 
ure of the complete airplane. Due 
to considerable wind tunnel re- 
search by M. Eiffel at Paris, 
N. P. L. in England, and the Wash- 
ington, D. C., laboratories, great prog- 
ress has been made in plotting the 
aerodynamical characteristics of aero- 
foils. Up to and including 1911 Cur- 
tiss aerofoils were single surfaced, i. e., 
the fabric only covering the top, the 
ribs and spars were exposed to view, 
The Farman, Graham -White and simi- 
lar machines of that period had pock- 
ets for each rib and spar, but were 
single surfaced between ribs. 

Designers no longer grope for aero- 
foil performances, but either select 
some tested wing section or submit a 
model for a test. There is no one best 
aerofoil curve. The selection of any 
particular wing curve depends on the 
performance desired. Speed and weight 
carrying have been the two greatest 
considerations. The future demand 
will be for a general all round machine 
with a very slow landing speed, as land- 
ing is, in the writer's opinion, the only 
real danger in flying. It is believed 
that any normal man or woman can 
fly an airplane after acquiring the ma- 
nipulation of the controls, as the sta- 
bility of the machine, if properly de- 
signed, is inherent. The writer's per- 
sonal experience is that the lateral 
(sidewise balance) and longitudinal 
(fore and aft) stability control is per- 
fectly natural in motion. 

Many books have been and will be 
written on aerodynamics, and as the 
scope of this series of articles will not 
permit of this colossal mass of de- 
tail, it may be pertinent to recommend 
a most worthy book for reference. The 
A, B, C of Aviation by Pagé is an ex- 
ceptionally fine treatise on the basic 
principles of airplane flight and aero- 
foil design and is recommended for the 
student either for home study or class- 
room instruction. Chapter IV very ably 
describes the aero-dynamics of aero- 
foils and design of these components 
in simple language that can readily be 
understood by the amateur builder of 
aircraft. 

The upper intermediate wing rib il- 
lustrated by the accompanying cut in 

Consulting Aeronautical Engineer 

Plate 3 is practically the standard type 
of construction. It has been slightly 
modified from the Eiffel No. 32 wing 
section. The appended table gives its 
lift and drag co-efficients, lift -drag ra- 
tios, and the location of the centers of 
pressure at various angles of incidence. 

AEROFOIL CHARACTERISTICS FOR A 
STAGGERED BIPLANE 

Center of 
Pressure. 

Distance from 
Angle of 

inei 
Bence. Drag. Lift. 

L/D 
Ratio. 

leading edge. 
Ratio to 
chord. 

0 .0000243 .00033 13.5 .220 
3 .0000510 .000985 18.2 .235 
6 .000127 .00101 12.6 .242 
9 .000190 .00199 10.5 .269 

12 .000273 .002175 9.5 .300 
15 .000508 .002328 4.6 .319 

The lower wing section is increased 
in depth because of structural neces- 
sity. This will increase the lift at low 
angles of incidence and slightly in- 
crease the drag at large angles of inci- 
dence. If a larger carrying capacity 
is desired the lower plane may be in- 
creased to 4'-0 chord, increasing the 
lift of the machine 20%, the center of 
pressure remaining as designed. This 
will not affect either the static or the 
dynamic balance of the airplane. The 
following table is given to show the 
extent of the modifications of the wing 
cambers: 

COMPARATIVE CURVILINEAR 
ORDINATES 

Eiffel No. 32 Aerofoil section 4'-0 chord in 
decimal fractions of an inch above 

datum line. 
(See Platt 3.) 

Bottom Camber. Top Camber. 
Station. Eiffel. Modified. Eiffel. Modified. 

o .48 .48 .48 .48 
1 .336 .32 2.544 2.65 
2 1.104 1.00 3.70 3.80 
3 1.44 1.40 3.802 3.93 
4 2.206 1.30 3.504 3.55 
5 .06 00 2.884 2.92 
6 .576 .55 2.302 2.34 
7 .240 .22 1.62 1.65 
8 .096 .10 1.104 1.12 
9 .00 .00 .76 .76 

10 .144 .15 .406 .42 

2'-6" CHORD LOWER WING 
Bottom Camber. Top Camber. 

Station. Eiffel. Modified. Eiffel. Modified. 
0 .30 .30 .30 .30 
1 .210 .20 1.59 1.60 
2 .69 .655 2.33 2.51 
3 .90 .80 2.43 2.71 
4 .81 .81 2.10 2.48 
5 .60 .60 1.80 2.10 
6 .360 .34 1.38 1.65 
7 .150 .125 .90 1.20 
8 .060 .07 .69 .73 
9 .00 .00 .48 .465 

10 .09 .095 .21 .25 

The Eiffel No. 32 section was chosen 
as an excellent all around wing curve. 
Its maximum L/D corrected for scale 

is 18.2 at 3° incidence. It has reason- 
ably fair values of L/D for high lift 
co-efficients. A most valuable consid- 
eration for the amateur flyer is the fact 
that its center of pressure movement is 
practically nil. The central parts or 
webs of the ribs are usuall)F made of 
silver spruce, but may be made of 
whitewood, cotton wood, or white pine. 
Three-ply mahogany or birch are being 
used in increasing quantities, but are 
not recommended for seaplanes. 

The lightening of the webs may be 
readily done by tacking a number to- 
gether and fret or gig sawing to the 
holes bored to the sizes of the wood bits 
given in sketch to form the corners. 
Tightly clamp the webs together and 
bore until the spur of the bit protrudes 
through the last piece, then reverse the 
boring, thus obviating the splitting or 
slivering of the wood. 

The nose webs, the center webs and 
the trailing webs are separate pieces 
until fastened together by the cap strips 
and should be held in a "former gig" 
when assembling these pieces as a rib 
unit. The cap strips are sawed with a 
fine tooth saw, from a five -eighth board 
of spruce or ash, but the same woods 
mentioned for webs may be used, but 
are to be avoided if possible. Elm is a 
good substitute if dry and straight 
grained. It is not generally used be- 
cause of its tendency to warp and go out 
of shape. The writer used a consider- 
able quantity of elm for ribs, as shown 
at Z, which proved fairly satisfactory, 
as early as the spring of 1911, at Wal- 
tham, Mass. 

The cap strips will bend to shape, 
except possibly the lower nose camber. 
If any difficulty is found, this part may 
be soaked in hot water for a few min- 
utes, then glued and nailed to the nose 
web with three-quarter inch No. 18 or 
20 flat head wire brads which should 
be used to supplement hot glue. Great 
care should be used when nailing into 
the ribs to avoid splitting or running 
the brad out one side or the other. 

As it is essential to have all ribs uni- 
form, a jig similar to the sketch shown 
at AA may be made. In lieu of a 
trued up table or bench trip a cleated 
board may be used to glue and nail on 
pieces A 7/32 inches thick, the identi- 
cal shape and size of the webs, also 
blocks B the same size and shape as the 
wing spars. This will suffice if the 
lower cap strip be nailed on first. Of 
course, the ends where the trailing and 
entering edge pieces are fastened are 
left sufficiently open to permit these 
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members sliding through when assem- 
bling the wing structures. Blocks C 
may be fastened on permanently. Loose 
dowels may be inserted in holes at D 
to clamp rib against blocks C. If the 
cleats are screwed on, they may be re- 
versed to other side, permitting the use 
of the other side for small rib jig. 

The short ribs marked X are exactly 
the same as the other intermediate ribs 
minus the trailing web section. The 
nose ribs of the large wing are identical 
with that much of the intermediate ribs 
of the small plane or they may be 
steamed to shape and fastened on minus 
the nose web. 

The box ribs indicated at A, B, C, D, 
E, F, G and H are doubly webbed, as 
shown at Y; the webs are sawed from 
5/16" spruce, or may be made of a 
1% -inch thick solid sawed out section 
spindled or scooped out between spars 
to an I beam section. These are neces- 
sary to take the compressional stresses 
due to the drift wires in the wing and 
the cross bracing of the interplane fly- 
ing and landing wires which will be 
described in the next issue. 

In same cases the ribs are all like 
the intermediate members, a strut of 
either steel tubing or wood is installed 
to take care of the compression, but as 
it necessitates an addition to the inter - 
plane strut fitting or a separate fitting, 
it is advisable for the amateur to ac- 
cept the first method and use box ribs. 
The rib contour templates are neces- 
sary to check up the ribs as they are 
assembled in the panel and may be 
easily made as shown in the sketch. 

The wing tips are made stiff to resist 
the tension of the fabric when shrink- 
ing. The shape is largely a matter of 
taste and forms one of the distinctive 
features of the complete machine. It 
may be made of a piece of ash bent to 
the desired shape or sawed out of a 
spruce board joined together with long 
splices, or an oval tubing may be heated 
and bent to shape with the major axis 
horizontal. This is preferable for a 
seaplane. Also a laminated section 
may be used, using a number of ash 
or spruce strips % x 1", with the joints 
vertically disposed in the machine. It 
is bent and glued over a form, then 
dressed to suit conditions. 

Trailing edges and entering edges 
are made in a number of ways, as the 
sketches graphically indicate. Figures 
N, O, R, S represent the spindled out 
entering edge for blunt nosed sections 
such as the Eiffel 13 bis, 33; U. S. A. 
sections 1, 2, 3, 4 and 5, R. A. F. 4; 
;harp' nosed sections as the Eiffel 32, 
.i6, 37, R. A. F. 3, 5, 6 and U. S. A. 
6 require the methods shown at figures 
T and section G. H.. 

Figures U and V indicate the gen- 
eral forms of trailing edges now in use. 
The wire trailing edge is still used, giv- 
ing a scalloped appearance like the 
French Spad and the German Taube. 

When assembling wing panels 2-30" 
high wood horses will be found con- 
venient. Caution is required for spac- 
ing and preventing any distortion, due 
to shrinkage or swelling of components. 
Hot glue and brad all wood joints. Use 
20 gauge sheet steel bands if steel tub- 
ing is used for trailing edges, and wing 
tips. 

The top camber from the entering 
edge to front wing bar and sometimes to 
the stringer is covered with veneer as at 
figure S or covered with single ply or 
aluminum sheet, but may be omitted. 
The loss in efficiency is not great 

1 
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SUP PLY 

The improved Leavitt armor for deep-sea 
diving 

enough to compel this additional ex- 
pense and the extra thickness of section 
will practically compensate for this de- 
ficiency. In high speed, high powered 
machines this part veneer, part cloth 
wing covering is desirable. 

When assembled the steel tubing 
should be wrapped with tape; then the 
whole mass should be given a coat of 
orange shellac, followed by a coat of 
Valspar varnish. As these coats of 
varnish are to protect the material 
from the weather (dampness, etc.), and 
not for appearance, fairly thick coats 
are applied. Carefully hang up the 
wing frames by the use of slings sus- 
pended from the ceiling to prevent 
warping out of shape while waiting for 
the covering. 

(Ed. Note.-Fabric and dope work 
will be described in Part 5.) 

New Deep -Sea Diving Armor 
THE opportunities for deep sea 

salvage were never so great at any 
time in history as at the present. One 
of the biggest -problems receiving atten- 
tion from the Nations of the World is 
the recovery of ships and cargoes sunk 
during the war, whose total value is 
counted at billions of dollars. In all 
operations under the water, whether 
recovering cargoes only or raising ships, 
it is essential that divers must be on the 
job. Mechanical means alone are in- 
adequate, they must be supervised and 
aided by men who can work and see. 

The improved Leavitt diving armor 
shown herewith enables the diver to 
work in from one hundred to five hun- 
dred feet of water and allows all neces- 
sary movements, with no danger or in- 
convenience to the diver. He is en- 
cased in an all -metal suit that relieves 
him of all pressure, allows free move- 
ments of hands and arms, makes his air 
for breathing (sufficient for four hours' 
work at one time) ; has telephone con- 
nection with the ship above. He is un- 
impeded by air lines, signal cords and 
other objectionable features of the usual 
rubber diving suit. 

The construction of the new Leavitt 
armor is different from any diving ap- 
paratus previously invented. The metal 
is manganese bronze, an alloy which 
will not rust, but which has the tensile 
strength of steel. Most joints would 
leak under water if made loose enough 
to allow motion, and if made tight 
enough to prevent leakage they would 
jam under the pressure. Mr. Leavitt 
therefore used ball -bearing joints at the 
shoulders, wrists and ankles, flexible 
hard -rolled interlocked copper tubing, 
wrapped with pure rubber, is used for 
arms and legs. The helmet has four 
windows of half -inch Triplex Safety 
Glass and a telephone with communi- 
cating wire built into the raising cable. 

In addition to the diving armor Mr. 
Leavitt has perfected a system of elec- 
tric lighting that will stand the pressure 
and illuminate a radius of twenty feet 
at depths to five hundred feet. By 
means of these inventions salvage work 
hitherto impossible is rendered com- 
paratively easy. 

The diving armor and lights have 
been thoroughly tested to a pressure of 
two hundred and twenty pounds per 
sq. in. equal to a depth of five hundred 
feet. Mr. Leavitt holds the world's rec- 
ord for depth of diving having walked 
on the bottom of Grand Traverse Bay 
for forty-five minutes at a depth of 376 
ft. Also the armor has been success- 
fully used in salvage operations, notably 
the recovery of the cargo of copper and 
valuables from the Steamer Pewabic 
sunk over fifty years in Thunder Bay 
in 176 feet of water. 
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¡lin_ THE JUNI OR 
EXPERIMENTER 

How to Make a Simple Steam Turbine 
By George F. Carter 

THE little steam turbine illus- 
trated in the drawing is one 
with which a good many inter- 

esting hours can be passed, both in the 
construction of the device and in its 
operation. There is absolutely no dan- 
ger of explosion with it and it possesses 
the advantage of easy construction with 
few tools. 

The boiler will be con- 
sidered first. A clean syrup 
can may be used for this. 
The paper covering, of 
course, should be removed 
and the can carefully ex- 
amined for defects. Four 
strips of heavy gauge 
brass are bent as illus- 
trated and soldered to the 
bottom of the boiler. 
These act as feet. They 
are drilled at one end so 

that small wood screws 
can be used in holding 
the boiler to the base 
board. Soft solder can be 
used to fasten the feet to 
the boiler, owing to the 
fact that the water in the 
boiler will prevent the 
solder from reaching the 
melting point. The top 
of the tin can is used both 
to fill the boiler and as a 

safety valve. If the sup- 
ply pipe should become 
plugged, the steam pres- 
sure would blow the lid of 
the can off, thereby re- 
lieving the pressure imme- 
diately. 

The burner is a small 
cover from a tin can filled 
with asbestos and covered 
with a small piece of cop- 
per or brass gauze. The 
alcohol which is used as 
the fuel is poured into the 
cover and it will burn for 
approximately fifteen 
minutes. It is advisable 
to make two of these burn- 
ers, so that the turbine 
can be run continuously. 

The turbine is very 
simple. A circular piece 

of sheet brass is cut out and eight slots 
are cut in it to accommodate the blades. 
The blades are also cut from sheet 
brass and their ends bent as shown. 
They are soldered into the slots of the 
circular piece. A small brass rod is 
placed in the center of the rotor for the 
shaft and this is also held with a droo 

of solder on each side. The sides of 
the turbine are cut and bent as illus- 
trated. The circular covering between 
the sides of the turbine is formed by a 
strip of sheet brass with the ends sol- 
dered together. The sides are then sol- 
dered to this piece. The turbine is held 
to the base by means of six small wood 

screws, as shown. A small 
wooden pulley is placed on 
the protruding end of the 
rotor shaft. The steam 
feed pipe which connects 
the boiler to the rotor is 
copper or brass and it 
should be thoroughly 
heated before it is bent to 
the shape shown. This is 
to prevent it from kinking. 
In bending this pipe it is 
well to cut a little wooden 
form of the proper radius 
so that it can be bent 
around it. If the pipe is 
bent too sharply it will 
kink. A drop of solder 
on the point where the pipe 
enters the boiler and the 
steam turbine will render 
it steam tight. The posi- 
tion of the nozzle is shown 
in the cross section of the 
turbine. 

With a very low pres- 
sure, this little turbine 
will dévelop considerable 
speed, but it delivers very 
little power. 

In operating the little 
power plant, the boiler 
should never be permitted 
to become dry as this will 
melt the solder and prob- 
ably Cause leaks by undue 
expansion of the seams in 
the can. The water should 
not be permitted to stand 
in the boiler as it will 
cause rust. A little lubri- 
cating oil placed in the 
boiler will. help to protect 
it from rust. 

Those who wish to 
elaborate on this design 
can add more blades, or 
increase boiler capacity. 

.-cover 
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A Talk With Radio Beginners 
The Boy Students or the Older Men Who Would Like to Work With Wireless 
Are Often Confronted With the Problems Which are Cleared Up in This Article 

LL kinds of interests are repre- 
sented by the men who call at 
the offices of EVERYDAY ENGI- 

NEERING. Every one has, or is inter- 
ested in, some particular hobby. What- 
ever the hobby, they are nearly all fa- 
miliar to some extent with radio work, 
but, when the subject is brought up, so 
many say, "I'd like to have a wireless 
set, yet there are so many new and com- 
plicated instruments I haven't the time 
to get into it." Others, who had sta- 
tions years ago, feel that they are too 
far behind the times, and some say the 
cost is prohibitive. There is also the 
difficulty of learning the code. 

Not one of these objections, actually, 
is a reason for not having a radio sta- 
tion. 

In the first place, the advances of the 
radio art has simplified, rather than 
complicated, the equipment required for 
a wireless station. The men who used 
to have sets, back in the dark ages, will 
find that receiving and transmitting 
with new apparatus is more reliable 
and can be carried on over greater dis- 
tances than ever before. The cost of 
receiving instruments for a simple set 
is, in spite of general increased prices, 
lower than of equipment to do the same 
work five years ago. Finally, our Gov- 
ernments perhaps, to make up for its 
treatment of the experimenters, has 
established a broadcast schedule to give 
the beginners a code practice at slow 
speed. 

And now, possibly, some of those 
same, objectors are wondering, "What 
kind of a set can I have, how much will 
it cost, and how can I copy this code 
practice ?" 

Almost' everyone can remember that, 
before the war, there appeared to be a 
high -mast competition. In fact, the 
antenna height was about the most im- 
portant thing about the station. That 
is no longer the case. Sending an- 
tennas are limited in size by Govern- 
ment regulations. Aerials for receiv- 
ing are almost entirely of the single 
wire type. They require no masts or 
spreaders, and can be put up on natural 
supports: Antennas are broadly classed 
as Short, Long and Super Range. The 
first class are 30 feet high and 100 feet 
long. They will receive the Arlington 
time signals, with a simple tuning coil 
or loose coupler, galena detector, and 
reliable 2,000 -ohm phones, at a dis- 
tance of 100 miles, under ordinary con- 
ditions. Second class antennas, 30 feet 
high and 200 feet long, with the instru- 
ments just mentioned, will receive Ar- 
lington up to 1,000 miles, while the 
third class, 30 feet high and 300 feet 
long, using a single Audion detector, 

will receive Lyons, France, up to 5,000 
miles. 

As for the apparatus required, this 
need be no more complicated than the 
knowledge of the operator is extensive. 
In the September issue of EVERYDAY 
ENGINEERING a simple receiving set 
was described. If the equipment is 
purchased, a tuning coil costs only four 4 
or five dollars, or a good loose coupler 5 

ten or twelve. Detectors are sold at 6 
prices rangiítg from one to five dollars, 7 
and telephones from four to sixteen. A 8 
one -dollar fixed condenser and a buzzer 9 
are also needed. Complete materials 0 
for a Long Range antenna cost about 
three dollars. 

The price of the instruments for a 
complete receiving set, then, amounts 
to around fifteen dollars. This can be 
cut in half if the experimenter makes 
his own apparatus, and the instruments 
are so simple that no special skill is 
required. 

The code requires a certain amount 
of application and practice. It will be 
found that, in many cases, commercial 
messages are not transmitted at as high 
a speed as was used before the war. 
Also, the Navy Department has in- 
augurated a nightly code practice which 
will he of great assistance to beginners. 
A further announcement is given on 
page 46 of this issue. 

The plan is to use the usual Conti- 
nental signals, but to arrange the letters 
of the words by a special code, fur- 
nished by the District Communication 
Superintendent. This method makes it 
impossible to guess at the letters; each 
one must be copied accurately to make 
possible an accurate decoding. 

For the benefit of those not familiar 
with the Continental Code, now used 
entirely for radio communication, the 
characters are listed here. 

V 
W 

Y 
z 

3 

In memorizing the code, it is not 
advisable to think, for example, "dot 
dash, a, dash dot dot dot, b," but, "Dt 
da, a, da dt dt dt, b," and so on, as 
these sounds are more like the sounds 
of the signals. When possible, it is of 
great assistance to have some one send 
from a newspaper or book. This gives 
excellent practice to the beginner. 
Then, when the characters have been 
fairly well mastered, letters can be 
picked out, here and there, from com- 
mercial messages until, with a little 
more experience, all the letters are 
understood. 

A copy of the Government Radio 
Regulations can be obtained from the 
Government Printing office for fifteen 
cents cash or money order. Stamps are 
not accepted. This gives all the details 
for obtaining a transmitting license- 
no license is required for a receiving 
station-and describes the methods used 
in radio communication. It also con- 
tains a list of abbreviations and special 
signals. 

As soon as possible, the experimenter 
should apply for an amateur operating 
license. Altho this is not required, 
where a receiving station only is op- 
erated, it is essential for the owner of a 
transmitting set, and is always a valu- 
able thing to have. The book of Gov- 
ernment Regulations tells all about the 
different classes of licenses and the 
methods of application. Special ar- 
rangements are made for those who can- 
not go to the office of the Department 
for examination, and also for tempor- 
ary licensing of isolated transmitters. 

In the coming, as well as in the past; 
issues of EVERYDAY ENGINEERING 
there will be articles on the construc- 
tion of simple apparatus for those who 
are just taking up radio work. Any 
inquiries for information on circuits 
or apparatus should be addressed to 
the Radio Department, EVERYDAY EN- 
CINEF..RINC.. 
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A Three -Foot Flying Model Nieuport 
Speed Scout 

FIRST, we will make our full 
sized layout for forming and 
bending the longerons of our 

fuselage. Make the layout of one side 
and then form both sides in the same 
form. Place headless nails along the 
outside lines to hold the longerons 
in shape while drying. Then boil the 
longerons in water for % hour, after 
which they are placed in the form and 
permitted to stand until dry. While 
you are making the layouts, boiling 
and bending the wood, make the lay- 
outs for the two upper and two lower 
wings, the balanced rudder, elevators 
and stabilizer. The reed 
can be boiled along with 
the longerons. Return- 
ing to the fuselage: After 
you have the longerons 
bent, cut them to shape 
and fasten in place the 
fuselage struts, making 
up two complete sides. 
This done, cut and fasten 
in place the top and 
bottom fuselage struts. 
Fasten each strut in 
place by glueing and 
nailing with a small 
brad, and always be sure 
to drill a hole with a No. 
61 drill before doing the 
nailing or the members 
will split. 

Landing Chassis 
When the fuselage is 

complete, cut it to size 
and fasten in place the 
landing chassis struts, which are made 
in one piece to the size shown. To 
facilitate construction, cut a small slot 
in the lower portion of the chassis mem- 
bers for the axle to slide in, pass the 
axle through and fasten it in place with 
the brace wires. The axle is 1/16 in. 
in diameter by 9 ins. long, and the 
wheels are 2/ ins. streamlined discs. 
Chassis struts are cut out -of ! g in. 
wood, then given streamlined shape, 
and trued up to dimensions on the 
drawing. 

By Elmer Ross 
of spruce 5/16 in. square by 15 ins. 
long, one aluminum propeller hanger, 
one ball bearing propeller shaft, one 
rear rubber hook, one 12 in. propeller 
and five doubled strands of 3/16 in. 
flat rubber. Connect them as shown in 
the April 1919 issue of EVERYDAY EN- 
GINEERING in the writer's article on "A 
Model Curtiss JN4." Fasten in the 
fuselage at No. 2 and No. 3 top fusel- 
age struts only and exactly in the center. 

Engine Cowling 
Make an aluminum cowling to the 

shape and size shown from 1/64 in. 

. 

,. 

_-- . _ - - - - -_ 

Tail Skid 
The tail skid is a piece of / in. x / in. bass wood 2/ ins. long and 

fastened to the lower longeron 1/ in. 
from the top end of the skid and 1./ 
ins. back from the tail post of the fusel- 
age. Pivot on long brad passed through 
both lower longerons and then attach 
rubber bands, as shown, to take up 
some of the shock of landing. 

Motor Stick 
The motor stick consists of one piece 

thick aluminum. To fasten the cowl- 
ing to the fuselage it will be necessary 
to cut off the first section of the fusel- 
age and fasten it in place to the four 
longerons at section No. 2, after cutting 
off section No. 1. Drill a 4j in. hole 
in the cowling, as shown, for the pro- 
peller hub to project through. After 
putting the cowling in place, put the 
propeller on the hub and tighten up 
the nut. 

Side and Turtle Deck Formers 
Make the side z: l turtle deck form- 

ers to the sizes indi.ated and fasten in 
place to the fuselage in the position 
shown, by glueing and drill a hole and 
place a small brad in it for extra 
strength. The formers can be lightened 
if desired by drilling holes in them, or, 
if a scroll saw is at hand, by cutting 
out the centre portion. 

Interplane and Cabane Struts 
The interplane struts are cut 45,ti 

ins. for the rear and 6/ ins. for the 
front and streamlined. Bass RDod is 

used. The struts over the fuselage are 
made from 5/16 in. O.D. aluminum 
tubing flattened out to streamline shape 
and entirely flat at the top. The bot- 
tom end is left round to fit over a 
small strut socket. You will need four 
made to the dimensions shown. The 
special V -socket on the bottom plane 
can be bought ready made up. Other 
strut sockets are the ordinary upright 
kind. 

Wing Construction 

After the layouts are made and the 
wood boiled, place it in forms to dry. 

During this time the ribs 
can be cut out. Ribs 
will be needed for each 
top wing and each bot- 
tom wing, and they are 
made of 1/16 in. thick 
spruce to the size shown, 

-with the exceptions of the 
ones which are / in. 
thick. The drawings of 
the wings only show the 
ribs altogether, but the 
writer used a 1/16 in. 
rib spaced in the middle 
of each rib shown on the 
drawing. If the wings 
are made as shown in 
the drawing, the model 
should only weigh 114 
ozs., which will give a 
few feet more in the 
flight length. After the 
reed edging is dry and 
the ribs cut out and 
drilled, assemble as 

shown in the drawing. The writer has 
made the wings in one piece, but the 
drawings show the proper size of the 
ailerons; if you desire to use them on 
your model, place strut sockets on spars 
at points shown in rigging .sketch. 

Stabilizer, Elevator and Rudder 
The stabilizer, elevator and rudder 

are made from / in. reed for the edg- 
ing and ;/ in. square bass wood for 
the filling in pieces. The stabilizer and 
elevators can be made in one piece if 
desired, but by making them separate 
and adjustable you can correct the ten- 
dency of your model to fly in anything 
but a straight course. 

Covering and Doping 
The wings, fuselage and controls are 

all covered with bamboo paper and 
doped with doping solution described 
in the April issue, or the builder can 
purchase bamboo varnish and use it. 
They both cost about the same. When 
covering the parts, be sure and remove 
all wrinkles out of the paper. It is 
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best to give the machine two coats of 
the doping solution. 

Assembling 
The model is assembled as shown in 

the sketch and should be perfectly 
square with the fuselage in every re- 
spect, with the exception of the arrow 
shape which the leading edges of the 
top and bottom wings will have and 
which is taken care of by the slant of 
the inner rib of each wing. Fasten the 
brace wires in place as shown and do 
not tighten securely until the wings are 
in the correct position. The writer used 
small turnbuckles on his machine, 
which still leaves the weight 13 ozs. 
The builder can use them, too, if de- 
sired, but by leaving 
them off a reduction in 
weight is effected. 

To fly the model, 
choose a field in which 
the grass is a little bit 
long, and if the wind is 
blowing over 10 miles 
per hour, head your 
model with the wind. It 
is a good practice to get 
a good distance flight to 
head the model with the 
wind. 

With the amount of 
rubber specified, give the 
propeller no more than 
165 to 170 turns, but for 
the first flight ,give 150 
and as the rubber gets 
older you can then work 
up to 170 turns. If the 
model is _ properly con- 
structed, you should get 
at least 200 ft. from it, 
and if, while building it, 
you think you can cut 
down some weight, it 
will give proportionately 

I 

the X in. thick pieces of wood for 
formers. 

The motor stick could be made from 
a piece of 5/16 in. O. D. aluminum 
tube, and made 5/16 in. square at the 
propeller and with a 5/16 in. square 
piece of wood 1X ins. long, in order to 
be able to fasten the hanger and the 
rear rubber hook could be inserted in a 
1/16 in. hole drilled in the other end 
of the tube. This could be fastened 
with the small nuts that come with a 
rear rubber hook. 

By using a 1/64 in. thick aluminum 
turtle deck made in one piece and fas- 
tened along the side of the top longeron, 
you can readily take it off to fix the 
motor any time you wish. A good idea' 

longer flights. Also be 
careful to get the wings 1\ 
in the proper place or 
the model will not bal- 
ance and consequently 
will not fly properly as 
its course will be erratic. 

Remarks 
The fuselage of the model Nieuport 

speed scout is 20M ins. overall. The 
struts can be either made streamlined 
or / in. doweling can be used. 

The landing chassis struts can be 
produced by either making them out 
of one piece of 3 -ply ¡fi in. wood or it 
can be a piece of X in. round reed 
boiled and bent to shape as shown. To 
do away with the aluminum cowling, 
make a cowling out of split bamboo 
bent to the same size as the aluminum 
cowling. If you wish, you can take 
split bamboo for the turtle deck and 
side formers. Bend it to the proper 
shape, fasten to the fuselage with glue 
and thread, which will do away with 

Leading edge upper plane at t is 31Ws from 
front edge of eowling.lower wing is placed 
se the rear strut is straight up and down. 

is to have the engine cowling, side 
cowling and turtle deck all made of one 
piece of aluminum. 

Above all, be sure and have each 
part square +ith each other, and keep 
any extra added weight off the tail. 

The complete fuselage is made out of 
X in. x X in. square basswood. The 
writer used 5/32 in. x 5/32 in. in order 
to have the machine stand more rough 
use during tryouts to find the proper 
position of the wings. 

Carry an indelible pencil in your tire 
repair kit. When you find a leak in a 
tube you must mark it so as to find it 
again. A black lead pencil is useless, 
but indelible mark will remain. 

PROPERTIES OF BALSA WOOD 
AVERY light wood, known as balsa 

is now used widely in making 
life rafts, buoys and floats, airplane 
components and other uses where a 
wood of this nature is desirable. It 
also possesses valuable .heat insulating 
properties. Prof. W. W. Rowlee, of 
Cornell University, who was sent to 
Central America last year by a New 
York company to study balsa in its na- 
tive environment has just published an 
article in the Journal of the Washing- 
ton Academy of Science on the botani- 
cal characteristics of the wood. 

The balsa tree belongs to the genus 
"Ochroma." Formerly only two species 

were recognized, the one 
which was the source of 
the wood imported to this 
country being known as 
"Ochroma lagopus." 
Professor Rowlee's in- 
vestigations increase the 
number of known species 
to nine. It grows with 
astonishing speed, often 
attaining a height of 60 
feet or more in five or 
six years. In its natural 
state the wood is very 
perishable, decaying 
with about the same 
rapidity as a cotton fab- 
ric. The balsa wood of 
commerce is made dur- 
able and waterproof by a 
special treatment. In 
tropical America this 
tree bears many names 
besides "balsa," which 
is merely a Spanish word 
for "raft," in an allusion 
to the fact that rafts of 
this wood are used for 
transportation purposes 
on the South American 
rivers. In Nicaragua, 
the tree is called "gati- 
llo", in Guatemala "ca - 
jeto," on the west coast 
"moho," in Jamaica 
"corkwood" and "down 

tree," because of its lightness. 
Balsa proved its utility in the war 

when it was not only used extensively 
for life -rafts and life -boats but also in 
the construction of the 250 -mile mine 
barrage across the North Sea, which 
included 80,000 floats made of this 
buoyant wood. In aeronautical work it 
has been used for seaplane floats and 
pontoons, for airplane wing rib webs 
and for streamlining and fairing steel 
struts, bracing wires and any tubular 
members of circular crosssection. In- 
vestigations are now in progress to 
determine and plot its strength-weight 
ratio and other physical characteristics. 

No doubt many other uses will be 
found in the future for this remark- 
able wood despite its great cost. 
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EXPERIMENTAL CHEMISTRY 
METALLURGY= ELE CTRO CHEMISTRY 
PHYSICA.L C HEMI STRY 

Metallurgy for Beginners 

IT has been conceded that there is 
a lack of research and serious in- 
vestigation in the laboratory of the 

amateur chemist. 
In many localities there are valuable 

mineral deposits as yet not discovered 
and it is the object of this article to 
endeavor to give to the amateur chemist 
information that may aid him in his 
investigations for valuable ores, also 
furnishing an insight into the work in- 
volved in determining the metals in 
these ores. 

The subject is not treated in a techni- 
cal manner neither is it the purpose to 
describe all the processes that have been 
devised or even the modifications and 
adoptions of these processes that are 
now being used in the analysis of the 
principal ores. 

The reagents and apparatus used are 
those generally found in the laboratory 
equipped for elementary qualitative 
analysis. The reagents for the work 
are prepared as follows: 

Aluminum 
Aluminum is of common occurrence 

and is one of the chief constitutents of 
the earth's crust. It is found in most 
rocks but there is but one ore, bauxite, 
that is of commercial value. This min- 
eral contains approximately 74% alumi- 
num oxide when pure. It has a dull 
lustre and is found in various colors, 
particularly red, brown, gray, etc. The 
electrical furnace is the only successful 
method of extracting the metal from 
its ores. 

Test 
Aluminum compounds, are, as a rule, 

insoluble in acids and to obtain the 
aluminum in solution, it is necessary to 
subject the ore to an alkali fusion. Dis- 
solve the residue in hot water and add 
hydrochloric acid. Evaporate to com- 
plete dryness and when cooled, add 10 
cc. hydrochloric acid. Then heat it 
three minutes over a bunsen burner and 
add 50 cc. water. Boil and filter, wash- 
ing the filter with hot water. Dilute the 
solution to about 250 cc., heat it until 
it boils and then pass hydrogen sulphide 
gas through the hot solution. Filter and 
add a few drops of hydrochloric acid to 

By E. Hurley 
the resulting filtrate and boil three min- 
utes. Now add 15 cc. ammonium 
chloride and enough ammonium hy- 
droxide to make the solution decidedly 
alkaline and if a precipitate is formed, 
filter it off. No precipitate here indi- 
cates the absence of aluminum. If a 
precipitate is formed, filter and wash 
it and then make a hole in the filter 
paper so that the precipitate can pass 
through to the test tube. To the solu- 
tion in the test-tube add 20 cc. of con- 
centrated potassium hydroxide, boil and 
filter, reserving the precipitate. To 
this filtrate, add 50 cc. of ammonium 
chloride and if aluminum is present a 
white precipitate will be formed which 
will not dissolve on the addition of 
ammonium carbonate solution. 

Barium 
The principal ores of barium are 

barite, a heavy whitish mineral. It is 
used in the manufacture of white lead 
and also in the paper and sugar indus- 
try. It occurs in Missouri, Tennessee, 
North Carolina, Kentucky and many 
other states. 

Take a gram or a small quantity of 
the finely pulverized ore 'and add to it 
15 cc. of moderately warm sulphuric 
acid. After heating, filter and discard 
the filtrate. Boil the residue for twenty- 
five minutes in a concentrated solution 
of potassium carbonate and filter, wash- 
ing the precipitate well. To the pre- 
cipitate add 10 cc. dilute hydrochloric 
acid by pouring it through the filter on 
which you have the precipitates, collect- 
ing the solution that passes through. 
Add three grams of ammonium chloride 
and then 5 cc. warm sulphuric acid. No 
precipitate here indicates the absence 
of barium. If one is obtained filter it 
off, boil again as before with a solution 
of concentrated carbonate solution, filter 
and wash thoroughly. Dissolve it in 
acetic acid and to the solution add a 
few drops of potassium dichromate and 
if barium is present a yellow precipitate 
will be thrown down. 

Bismuth 
The principal ore is bismuthinite 

with a lead -gray color. It contains 81% 
bismuth. Bismutite has a white and 

yellow color and contains approximate- 
ly 88% bismuth. Tetradymite has a 
steel gray color and contains 69% bis- 
muth. It has been found in several 
localities of the United States, an ex- 
cellent grade coming from Arizona. Its 
principal use is in alloys, one of which 
is composed of lead, tin and bismuth 
with a very low point of fusibility. 

Place a small quantity of the finely 
pulverized ore in a porcelain dish and 
add 10 cc. of hydrochloric acid and 
10 cc. of nitric acid, and heat to boil- 
ing. Boil most of the solution off and 
then dilute with an equal amount of 
water and filter. Take a test tube, half 
full of water and add to it a little of 
the filtered solution. If bismuth is 
present a white precipitate is formed. 
Dissolve a small quantity of this pre- 
cipitate by adding to it a few cubic 
centimeters of hydrochloric acid and 
add an excess solution of potassium 
stannite (made by adding to a little 
stannous chloride in a test tube enough 
potassium hydroxide to re -dissolve the 
first precipitate formed) and if bismuth 
is present a black precipitate will result. 

Chromium 
The principal ore is cromite. It is a 

brownish. to black and slightly mag- 
netic. This mineral is distributed wide- 
ly over the United States. Its prin- 
cipal use is in the manufacture of 
chrome steel. 

Fuse a small quantity of the pulver- 
ized ore in a small porcelain crucible 
with about four times as much sodium 
peroxide, using a blow pipe or blast 
burner. Dissolve the melt in hot water 
and filter. If chromium is present, the 
solution will be yellow. Make the solu- 
tion acid with acetic acid and add a few 
drops of the lead acetate solution and 
if chromium is present it will be pre- 
cipitated as yellow lead chromate which 
dissolves on the addition of sodium 
hydrate. 

Copper 
The principal ores are chalcopyrite 

and cuprite. There are many other 
copper ores. Copper is used extensive- 
ly in the making of alloys, etc. 
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Place a small quantity of the finely 
pulverized ore in a test tube and add 
5 cc. of nitric acid. When the solu- 
tion is cold add enough ammonium hy- 
droxide to make the solution decidedly 
alkaline. Filter off any precipitate. A 
blue color indicates the presence of cop- 
per. To a part of the filtered solution 
add enough acetic acid to neutralize the 
ammonia and into this solution put a 
bright piece of iron and the copper. will 
appear as a metallic deposit on the iron. 

Cobalt and Nickel 

These ores are generally found to- 
gether and will be treated accordingly. 
The principal ores of nickel are nicco- 
lite and millerite of cobalt-cobalite and 
smaltite. 

Place a small quantity of the finely 
pulverized ore in a porcelain dish and 
add 30 cc. one-half strength nitric acid 
and heat. Apply heat until most of the 
acid is driven off and then add 40 cc. 
water to the residue and then heat to 
insure a good solution of cobalt and 
nickel. Filter and pass hydrogen sul- 
phide gas through the solution for five 
minutes. Filter again and add to the 
solution filtered a few drops of nitric 
acid and boil one minute. Then add 
10 cc. ammonium chloride and enough 
ammonium hydroxide to make the solu- 
tion decidedly alkaline. Again filter 
and into the ammonical solution pass 
hydrogen sulphide gas and if cobalt and 
nickel are present they will be thrown 
down as a black precipitate, the absence 
of which is evidence no cobalt or nickel 
are present. If a precipitate is present 
wash and filter with a solution of one 
part hydrochloric acid to four parts 
water. and dissolve the remaining pre- 
cipitate in dilute nitric acid. Heat to 
expel the acid and then add 15 cc. am- 
monium chloride and then potassium 
ferrocyanide as long as a precipitate is 
formed and stir the solution rapidly, 
adding ammonia in excess. A dark pre- 
cipitate will separate from the solution 
and shows than cobalt is present and 
ammonium sulphide added to the fil- 
trate will show a black precipitate if 
nickel is present. 

FROZEN SOAP BUBBLES 

OMETIME ago experimenters with 
43 low temperatures succeeded in freez- 
ing soap bubbles by the aid of liquid 
air. Considering the almost inconceiv- 
able thinness of a soap bubble, this was 
indeed a remarkable experiment. The 
actual thickness of a soap bubble has 
never been accurately determined but 
scientists claim that the amount of tan- 
gible matter contained in a bubble is 
almost unbelievable. The bubbles were 
frozen into a hard, fragile crystal. The 
life of a frozen bubble is extremely 
.short unless it is maintained at low 
:temperature. 

TO CASE -HARDEN LOCALLY 
IN case -hardening certain articles it 

is sometimes necessary, or desir- 
able, to leave spots or sections in the 
original soft, uncarbonized condition 
while the remainder is carbonized and 
hardened. This may be effected by 
first covering the parts to be hardened 
with a protecting coat of japan and 
allowing it to dry. Then put the piece 
in an electroplating bath and deposit a 
heavy coat of nickel over the parts not 
protected by the japan. The piece thus 
prepared may be treated in the usual 
manner in case -hardening. The coat of 
nickel prevents the metal beneath being 
carbonized, so it does not harden when 
dipped in the bath. 

A plating of copper answers the same 
purpose as nickel and is often used. A 
simple plan, where the shape of the 
piece permits, as when the outside or 
inside of a ring is to be treated, is to 
protect it from the action of the car- 
bonizing material with an iron pipe or 
rod closely fitted or luted with clay. 
Another scheme is to machine the parts 
wanted soft after carbonizing but be- 
fore hardening. By this procedure the 
carbonized material is removed where 
the metal is desired soft, and when 
heated and quenched these parts do not 
harden. 

STRENGTHENED FILTER 
PAPER 

WHEN ordinary filter paper is 
dipped into nitric acid (specific 

gravity 1.42), thoroughly washed and 
dried, it becomes a tissue of remark- 
able properties, and one that deserves 
to be better known by chemists and 
pharmacists. It shrinks somewhat in 
size and weight, and gives, on burning, 
a diminished ash. It yields no nitro- 
gen, nor does it in the slightest manner 
affect liquids. It remains perfectly 
pervious to liquids, its filtering prop- 
erties being in no wise affected, which, 
it is needless to say, is very different 
from the behavior of the same paper 
"parchmented" by sulphuric acid. It 
is as supple as a rag, yet may be very 
roughly handled, even when wet, with- 
out tearing or giving way. These qual-, 
ities make it very valuable for use in 
filtration under pressure or exhaust. It 
fits closely to the funnel, upon which it 
may be used direct, without any sup- 
ports, and it thus prevents undue access 
of air. As to strength, it is increased 
upward of ten times. A strip of ordi- 
nary white Swedish paper /[i of an inch 
wide will sustain a load of from / to 
3 of a pound avoirdupois, according 
to the quality of the paper. A similar 
strip of the toughened paper broke in 
3 trials, with 5 pounds 7 ounces and 
3 drachms; 5 pounds 4 ounces and 36 
grains; and 5 pounds 10 ounces, re- 
spectively. These are facts that deserve 
to be better known than they seem to he 
to the profession at large. 

SOLDERING PASTE 
NE of the semi -liquid masses ordi- 
narily termed soldering paste is 

produced by mixing zinc chloride solu- 
tion or that of ammonia zinc with 
starch paste. For preparing the com- 
position, ordinary potato starch is made 
with water into a milky liquid, the 
latter is heated to a boil, with constant 
stirring, and enough of this mass, which 
becomes gelatinous after cooling, is 
added to the above mentioned solutions 
to cause a liquid resembling thick 
syrup to result. The use of all zinc 
preparations for soldering presents the 
drawback that vapors of a strongly acid 
odor are generated by the heat of the 
soldering iron, but this evil is offset by 
the extraordinary convenience afforded 
when working with these preparations. 
It is not necessary to subject the surfaces 
to be soldered to any special cleaning 
or preparation. All that is required is 
to coat them with the soldering medium, 
to apply the solder to the seam, etc., 
and to wipe the places with a sponge or 
moistened rag after the solder has 
cooled. Since the solder adheres readily 
with the use of these substances, a skill- 
ful workman can soon reach such per- 
fection that he has no, or very little, 
subsequent polishing to do on the 
soldered seams. . 

SOLUTIONS FOR BATTERIES 
THE almost exclusively employed 

solution of sal -ammoniac (Ammo- 
nium chloride) presents the drawback 
that the zinc rods, glasses, etc., after 
short use become covered with a fine, 
yellow, very hard to dissolve, basic 
zinc salt, whereby the generation of the 
electric current is impaired, and finally 
arrested altogether. This evil may be 
remedied by an admixture of cane 
sugar. For a battery of ordinary size 
about 20 to 25 grams of sugar, dis- 
solved in warm water, is sufficient per 
50 to 60 grams of sal -ammoniac. After 
prolonged use, it is stated, only large 
crystals (of a zinc saccharate) form, 
which, ,however, become attached only 
to the zinc rod in a few places, having 
very little disadvantageous effect upon 
the action of the batteries and being 
easy to remove, owing to their ready 
solubility. 

RECUTTING OLD FILES 
OLD files may be rendered useful 

again by the following process: 
Boil them in a potash bath, brush them 
with a hard brush and wipe off. Plunge 
for half a minute into nitric acid, and 
pass over a cloth stretched tightly on a 
flat piece of wood. The effect will be 
that the acid remains in the grooves, 
and will take away the steel without 
attacking the top, which has been wiped 
dry. The operation may be repeated 
according to the depth to be obtained. 
Before using the files thus treated they 
should be rinsed in water and dried. 
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Construction of Apparatus on Standardized Panels 
A Method by Which Radio Apparatus Can be Kept Up -to -Date 

Without Discarding Instruments 
By M. B. Sleeper 

WHEN radio experimenting 
first became popular, the dif- 
ferent instruments were made 

separately, with no regard for co-ordi- 
nation as to electrical or mechanical 
design. They were spread around over 
the operating table, arranged in a hap- 
hazard fashion. r 
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Figs. 1 and 2 illustrate a simple re- 
ceiver made up on standardized panels. 
The instruments used are a loose coup- 
ler, secondary variable condenser, and 
buzzer test. A separate crystal detector 
completes the set. This can also be 
used with an audion cabinet. 

If, for example, it is necessary to use 

Fig. 1. .4 receiver of which any 

Next came the panel type equipment, 
a decided advance over the first meth- 
od. All the receiving instruments were 
mounted on a single panel, and all the 
transmitting equipment on another. 
Only the control handles were visible 
at the front. This made it far easier to 
operate the set, and, with the new de- 
vices, carried the panel type equipment 
up to its marvelous present advance. 

The great difficulty, however, has 
been that, to keep panel sets up with 
the latest developments, they must be 
discarded altogether or torn down fre- 
quently. Now, the standard panel 
method has come to the rescue with a 
combination of separate and panel 
mounting. In this system, each in- 
strument or special combination of in- 
struments, is mounted on an individual 
panel, of a size 5 x 5 ins., 5 x 10 ins., 
10 x 10 ins., or 10 x 15 ins. By stand- 
ardizing on these sizes, panels of dif- 
ferent shapes can be grouped together, 
to form a rectangle. If they are put 
in a case, the only change necessary, if 
instruments are added or taken away, 
is a new cabinet. However, no case is 
needed when the panels are simply sup- 
ported by angle brackets. 

oi 

experimenter may well be proud 

the condenser for another experimental 
circuit, it is only necessary to unfasten 
the brass straps; later, it cañ be put 
back in place. Thus it is possible to 

5, 

standardized panels, but to illustrate 
the method, a simple yet surprisingly 
efficient receiver is described here. It 
is intended for use on experimental and 
the ordinary commercial wavelengths up 
to 1,000 meters. 

The primary of the loose coupler has 
30 taps, while all the secondary tuning 
is done in the variable condenser. The 
buzzer test indicates, when its signals 
are heard in the telephones, that the de- 
tector is adjusted. 

This is an easy set to operate, for all 
the tuning can be done with two knobs. 
When the primary handle is turned, it 
moves the switch arm; pulled out or 
pushed in, it varies the coupling. Sharp 
tuning is accomplished with the sec- 
ondary condenser. 

THE LOOSE COUPLER 

Details of the Ioose coupler are given 
in Fig. 3. The primary coil is wound 
on a tube 3/ ins. long and 3 ins. in 
diameter. At the panel end, the tube is 
cut back so that there are three mount- 
ing legs % in. wide and M in. long. 
This cutting must be done with a very 

s 

Fig. 2. A near view of the Standardized Panel set 

use any instrument for temporary cir- 
cuits without tearing up the receiver 
and it can be replaced in a minute. 
Additional apparatus can be put in, or 
the entire set rearranged. 

A 200 TO 1,000 METER RECEIVER 

Any type or kind of transmitting and 
receiving equipment can be made upon 

fine saw, or, preferably, a sharp knife. 
Fig. 3 shows the brass angle brackets 
fastened to the legs by 8-32 machine 
screws and nuts. 

The winding is composed of 100 
turns of 3-16 No. 38 high frequency 
cable, wound in three banks, tapped 
every three turns, beginning with the 
thirteenth. At the end of each bank, 
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when the wire is brought from the top 
turn down to the tube, two holes are 
made, one for the end of the section, 
and the other to take out the start of 
the next. 

When the winding has been com- 
pleted, the taps are cut to length, and 
each end heated red hot and dipped in 
alcohol twice. This removes the enamel 
insulation on the wires. An accident 
which occurred when this set was built 
will serve as a warning to others. In 
the first place, a small bowl of alcohol 
was used. During the work, a tap was 
put into the alcohol when the insula- 

. tion was burning. This ignited the 
alcohol and, in some way, the bowl was 
tipped over. The result was a sheet 
of flame over the arms of the builder 
and on the floor and table of the shop. 
Then a small paint can cover was sub- 
stituted for the bowl. If that had been 
tipped over, the small amount of alto - 

not quite rigid enough for the weight 
of the parts. 

Thirty / in. diameter switch points 
are set in a circle 3 ins. in diameter. 
In the center of the panel a / in. hole 
is drilled to take the switch shaft. The 
3 -ply switch arm has a No. 16 hole for 
the square shaft and two No. 36 holes 
to slip the 2-56 machine screws which 
hold it to the bearing. This bearing 
is of brass, / in. long, turned down 
for % in. to / in. diameter, while the 
remaining / in. is % in. in diameter. 
It is to this head that the switch arm 
is secured by the 3-56 screws. 

Through the center of the bearings a 
No. 16 -hole is drilled from the back 
almost to the front end. The hole is 
completed by a No. 30 drill. Next, the 
smaller hole at the front is carefully 
filed square, to take the / x / in. 
shaft. Finally, a collar / in. thick 
and % in. in diameter, with a / in. 

Fahnestock binding posts are ' pro- 
vided at the front of the panel, though, 
in some cases, it is preferable to have 
only screws protruding at the rear, to 
which connections can be soldered. 

CONDENSER PANEL 
The condenser shown in Fig. 4 is of 

the Clapp-Eastham make. The maxi- 
mum capacity is 0.0006 mfd. The 
wavelength range is smaller, however, 
than with a 0.001 mfd. type, so that, 
for the full range, the larger condenser 
should be used. 

Although it was not necessary, it was 
thought advisable to put solid bakelite 
end pieces on the condenser. The metal 
pieces, with bakelite inserts, offered a 
possible leakage path across the plates 
which would result in broad tuning and 
loss of efficiency with an audios. 

The construction of new end pieces 
should be attempted only by a skilled 
mechanic, for it is an easy matter to 
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Fig. 3. Two views of the Standardised Panel type loose coupler. If a different coupler is made later, this ran be removed and used for 
other purposes, and the new one set into place 

hol would have done very little harm. 
All the taps prepared, the two ad- 

jacent wires are twisted and soldered 
together, ready to be- soldered to the 
switch points later. 

The secondary coil is wound on a 
3 in. tube 1% ins. long. This wind- 
ing has 58 turns of 3-16 No. 38 cable, 
in four banks, with no taps. Fitted 
at the outer end is a flanged wooden 
disc / in. thick, in the center of which 
is a / in. brass rod, 2 ins. long, drilled 
out with a No. 16 drill. This, as will 
be seen later, acts as a bearing for the 
square main shaft. 

Another hole is made in the wooden 
end piece, 1 in. from the center, with 
a No. 20 drill. It will take the guide 
rod which prevents the coil from turn- 
ing, as shown in Fig. 3. 

The next step in constructing the 
loose coupler, is to assemble the switch 
parts. A 5 x 5 in. panel is used, pre- 
ferably / in. thick. This set was 
made with % in. bakelite, but it was 

hole, is made to fit over the end of the 
shaft. Two 6-32 machine screws act 
as set screws. 

When the parts are assembled, the 
bearing is put into the panel from the 
front and the collar fitted on from the 
rear. Thus, the shaft is free to turn, 
but cannot pull out, while the square 
shaft can move in and out, but, when 
rotated by the adjusting handle, it must 
turn the bearing and the switch arm 
attached. 

The secondary coil must not turn 
with the main shaft. The shaft is 
threaded at the rear end with a 6-32 die, 
and two nuts are put on it at the out- 
side and inside of the secondary end 
piece bearing. They are just loose enough 
to allow the shaft to turn in the brass in- 
sert, yet tight enough to prevent end 
play. Further provision against turning 
is made by a / in. brass rod which 
passes through the end piece. It is 
secured to a wooden strip glued inside 
the primary coil. 

put the plates all out of alignment. 
Moreover, it will be found necessary, 
in all probability, to make a new upper 
bearing for the shaft. In drilling the 
holes in the bakelite pieces, the metal 
plates were used as templates. 

If the construction of the condenser 
is not changed, it is an easy matter to 
secure the upper plate to the panel with 
small machine screws. Because there 
is no way to secure the handle to the 
shaft except by means of set screws, 
two 6-32 screws were put into the small- 
er part of the knob. The heads were 
cut off and slotted, so that they hardly 
protrude. 

The pointer is simply a piece of / 
x / in. brass rod, filed down at one 
end, and threaded with a 6-32 die at 
the other. The condenser dial and fig- 
ures on the panel were simply scratched 
with a compass and a sharp steel point, 
after which they were filled with whit- 
ing slightly moistened with linseed oil. 
When dry, this mixture becomes hard. 
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' BUZZER TEST PANELS 

Fig. 4 shows the buzzer test. A 
new feature of construction is the vi- 
brator screw control. A 2-56 thread is 
put in a hole in the thumbscrew. Then 
the shaft of the handle is soldered to 
the screws. To make it possible to put 
on the cover, a small slot is made ,in 
the side, to fit around the shaft. The 

in. shaft was simply filed down at 
one end for the 2-56 thread. 

The angle piece which holds the buz- 
zer is joined to one of the buzzer con- 
necting screws so that the switch clip 

can be held by the same screw which 
holds the angle piece. A brass strip, 
1/16 x 1,á in. acts as the contact arm. 

Three binding posts are furnished, 
two for the battery, and another, wired 
to the vibrator screw, to connect to the 
ground. When the switch is closed and 
the buzzer operated, a sound is made 
in the receivers if the detector is in 
adjustment. 

ARRANGEMENT OF THE PANELS 

Holes are made with a No. 18 drill - 
in the corners of each panel, % in. 

1. 

from the edges. These are for the sup- 
porting strips. The strips are made of 
1/16 x h in. brass, drilled with two 
No. 18 holes S in. apart. This al- 
lows 34 in. between the panels, and 
gives a slight leeway for discrepancies 
in drilling. 

Additional panels can be arranged 
at the side or above those shown in this 
article, if the standard sizes of panels 
are used. Other apparatus, built by 
this method, will be described in the 
coming issues of EVERYDAY ENGINEER- 
ING. 

A 

4, 

Fig. 4. Details of the condenser and buzzer test panels 

Nycssa Radio Club 
THE Nycssa Radio Club was or- 

ganized this summer at Camp 
Nycssa where it built and successfully 
operated a station. The club will re- 
sume activities this winter under Mr. 
Filden at the West End Presbyterian 
Church, where we will install a station. 
The club has fifteen active members 
and expects to double that number be- 
fore long. The Nycssa Radio Club 
would be pleased to hear from other 
radio clubs concerning their activities. 
All communications addressed to C. 
Stanley Johnson, Jr., Secretary, 160 
Wadsworth Avenue, New York City. 

Telephone Transformers 
IT HAS been pointed out in the se- 

ries of articles by Mr. Clement that 
the impedance of the telephone circuit 
of a detector or amplifier should be 
equal to the internal impedance of the 
last tube. Since the impedance of an 
ordinary telephone receiver is too low 
to meet this requirement, a transformer 
connected between the plate circuit and 
the telephones will improve the results. 

The telephone transformer shown 
here is designed to give a combination 
of impedances of which the correct one 
can be determined by experiment. The 

plate is connected to the first primary 
terminal and the other side to any of 
the other primary binding posts. The 

SEC. 
2 

3 
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telephones are put across any of the 
secondary posts until by experiment the 
proper combination is found. The eas- 
iest way to carry out the test is to couple 
an inductance connected in the battery 
circuit of a buzzer to the secondary in- 
ductance of the receiving set. When 
the signals are heard with the greatest 
intensity the proper transformer connec- 
tions have been found. 

The Evergreen. Radio 
Association 

IN August, 1919, the Evergreen Radio 
Association of Long Island, N. Y., 

was organized. An invitation is ex- 
tended to all experimenters in the vic- 
inity to join this club. The primary 
purpose of the association is to promote 
good fellowship among all amateurs, to 
increase the knowledge of its members 
and the efficiency of their stations and 
to reduce QR:1I to a minimum. Those 
who are interested will kindly com- 
municate with the secretary, George H. 
Roy, 681 Grandview Avenue, Ever- 
green, L. I., N. Y. 

The Experimenters in France 
IN the first issue of T. S. F., the 

French radio magazine, now resum- 
ing activities since the war; is a pro- 
test against the experimental radio 
situation in France. So far, no permis- 
sion to send or receive has been granted. 
At the first of the war, privately owned 
apparatus was taken over, and has not 
yet been returned. We may wonder in 
what condition the instruments are now, 
if their construction was not far su- 
perior to the average homemade sets 
built by American experimenters four 
years ago. 
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The Radio Department 
W 

HEN you look at a piece of 
radio apparatus and say it is 
a "nice piece of work" you 

make a strictly neutral statement. Yon 
have not criticised the faults or laid 
stress on the good points. The only 
thing accomplished is the saying of the 
expected. 

Really, the man who did the work 
hoped you wouldn't see the imperfec- 
tions and is satisfied that you are 
pleased, if non-committally. 

When you look through the Radio 
Department of EVERYDAY ENGINEER- 
ING, you may say it is "good stuff." 
If you write and tell us that, we are 
pleased. We may put out our chests a 
bit. 

Really, you have increased our lung 
capacity but you haven't added any- 
thing to the alleged store of gray matter 
on which we depend for judgment as to 
what should or should not go into these 
pages. 

The success of EVERYDAY has made 
it possible to give its readers whatever 
they want. We have an idea that we 
are doing this now, but we want to 
make sure. But remember, we are after 
constructive criticism. If something 
about the department is good now, we 
want to know why it is good. If it is 
not, we want to know why it is. not. 
There will be differences of opinion, 
and to create a discussion we shall pub- 
lish letters which contain not words of 
praise but worth while comment on the 
Radio Department. 

There are five dollars waiting for the 
man who gives us the best letter on 
What I Think of the Radio Depart- 
ment and Why. A maximum of five 
hundred words may be used. 

l'IRANSMITTING is still a thing 
of the future, but the prospects de- 

serve serious consideration. So many 
new men have taken up radio work, 
that, in the cities, difficulties from in- 
terference are imminent. Mention has 
been made of the possible use of short 
wave, undamped transmitters. Two 
hundred meters wavelength means a 
million and -a half cycles. At this fre- 
quency, using heterodyne reception, a 
difference of less than one meter 
will bring the signals in or out. Ob- 
viously such sharp tuning will be of tre- 
mendous help in reducing interference. 

High frequency alternators and fre- 
quency changers are beyond experimen- 
ters, but the versatile audion affects the 
rescue. Immediately the thought arises 
that audion transmitter.. are greatly 
limited in range. As a matter of fact, 
with a single tube receiver, telephone 
conversation has been carried on with 
one Marconi -De Forest bulb as a trans- 
mitter over a distance of forty-five 
miles. To be sure, four hundred volts 

were used on the plate, but the lack of 
plate voltage can be made up by an am- 
plifier at the receiving station, or two or 
more tubes can be used in parallel for 
sending. However, for straight tele- 
graph transmission, a much greater dis- 
tance can be covered than by telephone. 

The subject of transmitting has been 
rather neglected in EVERYDAY, but it is 
to be given its share of space in the com- 
ing numbers. 

IN the April, 1819, issue there was an 
article on Standardized Design of 

apparatus. The ideas incorporated in 
it have been carried out in the article 
on receiving instruments in this num- 
ber, and will be continued. 

The advantage of using standardized 
panels, with separate or supplementary 
instruments on each panel, is a great 
advantage. It makes possible, in the 
first place, the panel mounting type of 
construction. It practically overcomes 
the problem of discarded sets, for while 
a complete outfit may become obsolete, 
there are always uses for the individual 
instruments if they can be retained in 
good condition, a thing almost impos- 
sible where they have all been mounted 
on and fitted to one panel. Ideas of 
radio sets change so rapidly that only a 
multi -adaptable system of construction 
will allow the experimenter to keep his 
equipment up to date without constant- 
ly discarding expensive instruments. 

MILE demand for radio operators 

shows no signs of abatement. Par- 
ticularly on the Shipping Board vessels. 
a shortage has been caused by the de- 
mobilization of the Navy, and the with- 
drawal of Naval operators from those 
ships. In this service men are paid 
$100 and $125 per month in addition 
to all expenses. 

In practically every Post Office of the 
country notices are posted which show 

the location of the nearest Sea Service 

Bureau where applications are received. 
Men employed as operators during the 

war are only required to pass the De- 
partment of Commerce examination. 

Any further information will be 

given to those who address their in- 
quiries to the Radio Department, 
EVERYDAY ENGINEERING MAGAZINE. 

EXPERIMENTERS who are just 
starting in at radio work have 

some strange ideas. A month ago a 

New York manufacturer sold a simple 
.crystal receiving set to a man in Mich- 
igan. It was a good set, too, one in 

which the company took considerable 
pride. However, all was not well. Two 
weeks. after the set was shipped, a letter 
came, indicating that the purchaser was 

in no kindly frame of mind. He was 

plainly shocked at the deceitfulness of 

the manufacturer who took advantage' 
of mail order customers. 

"I am using a tree antenna with your 
crystal detector set and can't even hear 
Arlington time signals." 

Can you blame the maker of the 
equipment for tearing his hair and 
feeling as exasperated as the customer? 
You won't if you have used a tree an- 
tenna. Which goes to show what comes 
of talking a lot about general applica- 
tions of a thing intended for special use, 
and the harm from magazine articles 
written by ignorant men. 

The work actually done with tree an- 
tennas by the Signal Corps is set forth 
in a paper given by Major General 
Squier at the Franklin Institute, June, 
1919. Copies can be obtained from the 
Franklin Institute, Philadelphia, Pa. 
In this paper it is stated that seven 
stage amplifiers were used, and appar- 
atus representing the highest develop- 
ments of the art. 

What chance was there, with a crys- 
tal detector, to repeat the results ob- 
tained by the Signal Corps? 

NEXT month will have some rather 
pleasant surprises if the Navy 

Department does not withhold their ap- 
proval. But perhaps we should wait 
and let the November issue speak for 
itself. One thing, however, will give 
you an idea of what is coming. Have 
you heard anyone speak of loop trans- 
mission ? Probably, like the English- 
man's, the comment was that it couldn't 
be done over any distance. 

In France, an English loop transmit- 
ter accomplished the remarkable feat of 
sending three miles. The men at the 
American Signal Corps field laboratory 
just smiled at that report, rubbed their 
bumps of Yankee ingenuity and pro- 
duced a loop transmitter that worked 
over forty-five miles. One of the men 
who did it is going to tell the readers of 
EVERYDAY about it. 

Radio Engineering and Radio 
Experimenters 

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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Audion-Crystal Receiver for Destroyers 
A Highly Developed Receiver Manufactured by the Wireless Specialty 

Apparatus Company for Use on the U. S. Navy Destroyers 
THE radio equipment designed by 

the Bureau of Steam Engineer- 
ing of the U. S. Navy Depart- 

ment, and such designs as have been 
accepted by it, can be properly called 
the highest developments in efficient 
and substantial radio equipment. De- 
pendability sums up, in a word, the 
construction and operation of Navy ap- 
paratus. 
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ded into 180° scales; while the re- 
mainders are used for wavelength cali- 
brations. As the inductance switch is 
turned, the pointer moves to a corre- 
sponding arc on the dial. Vernier ad- 
justments of the condensers are pro- 
vided by the handles which can be seen 
at the lower part of the panel near the 
dials. 

At the left-hand side are the coup- 
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which absorbs vibrations, an important 
consideration, for vibration during op- 
eration causes a noise in the telephones 
and also reduces the life of the tube. 
Six sets of expansion -compression 
springs are fastened alternately to the 
three panel supports and the bakelite 
socket mounting disc, while a bakelite 
ring is held at the middle of all six 
springs. Cotton is packed lightly in 

fl 

Fig. 1. Sturdy construction is an outstanding feature of this Navy set. Much of the Navy apparatus is designed by the Bureau of 
Steam Engineering instead of private concerns, as is largely the case with Signal Corps equipment 

A typical example is the Destroyer 
type receiver described in this article. 
Fig. 1 shows the outward appearance 
of the set. It is intended to operate 
on 250 to 8,000 meters using a crystal 
or audion for damped wave reception, 
and a feed -back coupling with the au- 
dion for undamped waves. 

The circuits are of the usual loosely 
coupled type, having a 6 -step antenna 
inductance and series condenser for the 
primary, and a secondary coupling coil, 
6 -step inductance, and shunt tuning 
condenser in the secondary circuit. 
One-half of the condenser dials are di - 

ling control, safety spark gap, buzzer, 
and buzzer press button. On the right, 
the tickler coupling adjustment, oscil- 
lation test, crystal-audion switch, and 
telephone shunt condenser are mounted. 
There are also an audion mounting, 
filament current ammeter and rheostat. 

The instruments themselves can be 
seen in Figs. 2 and 3. A metal shield 
covers the rear of the panel, to reduce 
interference from the body of the op- 
erator and to prevent any capacity 
coupling between the primary and sec- 
ondary circuits. 

The audion socket is of a design 

the springs to prevent them from vi- 
brating at their natural period. 

Below the audion mounting is the 
filament rheostat. This is made up of 
resistance wire wound between brass 
pins set into the peripheries of two 
bakelite discs. A switch arm, passing 
over the set of pins next to the panel, 
gives the resistance regulation. 

At the side of the rheostat, an ad- 
justable mica condenser is secured to 
the panel. This condenser is shown in 
the circuit diagram between the fila- 
ment side and the plate impedance. 
The impedance is of the closed core 
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type; it can be seen in Fig. 2 just be- 
low the mica condenser. 

The secondary inductance and tick- 
ler coil, as well as the primary and 
secondary coupling coil, with their 45° 
mounting, are illustrated in Fig. 2. 
Balanced condensers, with one-half of 
the plates at one side, and half at the 
other, are used in tuning the primary 
and secondary circuits. 

0.0015 a,fd 

Fig. 5. 

connecting the unused parts of the coil, 
they are simply shortcircuited by the 
four contact fingers. Connections are 
made to the first active section by the 
last contact and the metal segment to 
which the antenna is attached. Both 
primary and secondary switches are 
mounted on panels located behind the 
main instrument panel. A small coil, 
put around the antenna lead, is joined 
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At the end of the secondary is a rather 
unusual arrangement for tickler coup- 
ling, in which a part of the tickler in- 
ductance is wound on the secondary 
tube, and the remainder on a separate 
form. A short-circuiting switch is pro- 
vided around the tickler to test for os- 
cillating. 

Negative grid voltage is obtained by 
means of a tap taken from the filament 
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An unusual arrangement is used lot- the secondary and tickler. The inductance of the tickler is varied by the variomete method 

Figs. 4 and 5 show the circuits em- 
ployed in this set. Fig. 4 indicates the 
arrangement as viewed from the rear of 
the panel, while Fig. 5 gives the con- 
nections when the crystal-audion switch 
is at the audion position. 

The antenna circuit is made up of a 
tuning condenser of 0.0015 mfd. and a 
six -step- inductance. Instead of dis- 

%NI.,. .. 

as the coupling to the secondary is changed 

at one end to the armature of the buz- 
zer. Excitation is obtained in this way 
for the buzzer test. The shield which 
covers the rear of the panel is wired to 
the ground, to prevent interference 
from the hands of the operator. 

Fig. 5 shows that there is a small 
coil, in series with the secondary tun- 
ing inductance, coupled to the primary. 
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rheostat so that 2 ohms resistance are 
always in the circuit to the grid. Since 
the positive terminal of the filament 
battery goes directly to the filament, the 
grid tap from the rheostat is more nega- 
tive than the filament by an amount de- 
pending upon the current through the 
filament circuit. In other words, the 
difference in potential across the 2 ohms 

t11111 
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Fig. 2. A 45° mounting is used for the antenna inductance and secondary coupling coil, as will be seen in this rear view 
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is where 
E=IxR, 
E = difference in potential, 
I = current through resistance, 

and R = resistance. 

! 

,- 

h 

If, therefore, 1.3 amperes is flowing in 
the circuit, the negative grid potential 
will be 

E= 1.3x2 
or grid potential -2.6 volts. 

g 

SCCOflDARY Slot 

JI, 

impedance, and telephones are in series 
around the secondary tuning condenser, 
with the fixed condenser around the 
phones, and the adjustable condenser 
across detector and tuning condenser. 
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Fig. 3. Left, a side view of the set, showing particularly the audion, mount- 
ing. Fig. 4. Above, connections for the instruments as they appear from 

the back of the panel 

In the plate circuit there 
is a small impedance and 
two condensers, one fixed, 
of 0.0004 mfd. and one 
variable in six -step up to 
0.007 mfd. The latter is 
shunted across the battery 
and telephones. 

When the set is con- 
nected for the use of a 
crystal detector, the detecor 

At the detector adjustment, if no 
crytsal detector is used, a radio fre- 
quency amplifier and detector can be 
connected to the adjacent crystal and 
phone posts. These posts lead directly 
tb the secondary condenser, so that the 
tickler and all the local audion circuits 
are not connected. 

This set offers a number of features 
which should suggest new ideas to those 
who are building their own apparatus. 

Coded Messages to be sent by the Navy for 
Code Practice 

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. 

It is expected that, later on, the sig- 
nals will he undamped. 

Book Review 
PRINCIPLES OF TRANSFORMER DE- 

SIGN, by Alfred Still. 216 pages; 5 x 7/ 
inches ;67 illustrations; cloth binding; price 
$2.25. Published by John Wiley & Sons, 
Inc., New York City. 

Experimenters during some phase of 
their work almost always run up against 
problems in building transformers for 
various purposes. Mr. Still in his new 
book does not go into complex formulas 
and difficult calculations, but presents, 
in a way that can be readily understood, 
the various problems of transformer de- 
sign. The six chapters carry the reader 
through a discussion of various types 
and constructions.; the insulation of 
high tension transformers; efficiency 
and heating; magnetic leakage; react- 
ance and regulation; procedure in de- 
signing transformers and transformers 
for special purposes. 

This book has much of interest to 
radio men, as well as general electrical 
experimenters, as it will serve as a com- 
plete guide for those who make their 
own transformers. 
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A Variable Air Condenser 
THE variable air condenser shown 

in the accompanying illustra- 
tion is designed net only for use in 
radio receiving sets, or vacuum tube 
transmitters, but as a laboratory stand- 
ard as well. While this type of con- 
denser does not incorporate the extreme 
refinements which have been advanced, 

it is entirely suitable for work where a 
calibrated condenser of ordinary accu- 
racy is required. 

Considerable care in design and 
manufacture is used to give perfectly 
tight bearings to prevent variations in 
capacity from continued use. Cast 
bakelite and plates provide a maximum 
of insulation. The top plate also serves 
for mounting the condenser on a panel. 
Instruments of this type are made with 
capacities of 0.0015, 0.003 and 0.005 
mfd: 

A Variometer with Self -Sup- 
porting Windings 

ACHANGE in the usual methods of 
making variometers is incorpo- 

rated in the type shown here. The 
method of winding possesses advan- 
tages which will appeal to those who 

a `..f.. 

are interested in making their own 
equipment. 

In the instrument shown, the wind- 
ings are made of high frequency cable 
wound on spherical forms. Then they 

A Short Wave Receiver and 
Two -Step Amplifier 

ONE of the new receivers in the line 
brought out by the A. H. Grebe 

Company is made up of a short-wave 
regenerative set and a two -stage ampli- 
fier. Operators who are preparing for 

F 
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long distance relay work will find that 
this set covers all that they can require. 

The wavelength controls, consisting 
of inductance, condenser, and coupling 
adjustments, are at the left of the panel. 
Looking toward the right, on the bot- 
tom row, are the grid variometer, tele- 
phone shunt condenser and wing vari- 
ometer. Three rheostats are provided 
for the tubes, the brilliancy of which 
can be observed through the openings in 
the panel. 

Connections for the telephones are 
made in any one of three plug switches, 
marked DETECTOR, 1ST STAGE and 2ND 
STAGE. 

One feature of this set is the arrange- 
ment of the telephone switches. Insert- 
ing the phone plug at the first jack 

C 

T 

lights the detector filament and puts 
only that part in operation. The same 
is done at the two steps of amplification. 

All the internal apparatus is mounted 
on the panel, so that the set can be 
removed as a unit from the case. A 
hinged top gives access to the vacuum 
tubes. 

In a discussion of high powered 
transmitting vs. high powered receiving, 
this set presents strong argument for 
the latter case. 

are impregnated so that the wires are 
held together firmly, making a solid 
unit. The coils have several layers 

wound by the banked method. The 
two inside coils are secured to a bake- 
lite strip in the ends of which the shaft 
is held. The square frame carries, at 
the top and bottom, brass pieces to 

which the outer coils are bound. By 
using spherical forms, the coils can be 
made very close to each other, giving a 
maximum inductance range. 

Connections on the panel make it 
possible to join the outer and inner 
coils in series or parallel. An induc- 
tance range of approximately one to 
fifty can be obtained. That is, a small 
size gives a variation of 0.008 to 0.4 
mh., and the largest size 0.4 to 
20.0 mh. 

Audion Hints 
\Vhen there is an unusual rumbling 

in the telephones, examine the contact 
points in the audion. Oftentimes they 
become slightly oxidized and form a 
microphonic contact. 

Do not use sandpaper or a file on the 
points. Simply hold the tube firmly in 
an upright position and rub the points 
over a sheet of clean paper. 

Another cause of noises is a poor grid 
or plate connection at the socket. Al- 
though sockets now supplied are fitted 
with screews, the wires should be sol- 
dered. There is such an infinitesimal 
amount of current at best that no pre- 
caution should be overlooked to prevent lo of energy. 
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High Frequency Resistance 
Showing the Results of Skin Effects at Radio Frequencies 

HIGH frequency cable, or what 
was known before the war as 
Litzendraht, has come into 

wide use for radio equipment. The 
purpose of its use is to reduce resist- 
ance, desirable because energy is lost 

the frequency is increased this effect 
becomes more marked, and the resist- 
ance is increased very considerably. 

The most useful way to express the 
increase is as a resistance ratio, or the 
number of times greater the resistance 

RESISTANCE RATIO CURVE or 
ta^ HIGH 'FREQUENCY CABLE 

Sllowing Ski,. Effect Re,i.f...e. 
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in resistance, and because resistance 
makes the tuning of a receiver less 
sharp. 

Various kinds of high frequency ca- 
bles are made, some of which are ad- 
vantageous, and some are not. This 
cable, strictly speaking, is made of a 
number of wires individually insulated 
from each other. Stranded bare wire 
should not come under this name. 

It has been determined that, at high 
frequencies, electricity travels on the 
surface of conductors, instead of dis- 
tributing itself through the wire. As 

0 90 I 

is at high frequencies than with direct 
current. The ratio is 

R, 
Resistance Ratio = - 

R 
where 

R,=High frequency resistance 
R=Direct current resistance, 

that is, if the resistance of a given 
straight length of wire is 100 ohms at 
50,000 cycles, and the direct current 
resistance for this same wire is SO 
ohms, the resistance ratio is 2. There- 
fore, any amount of this wire will have 

2 times the resistance, at 50,000 cycles, 
that it has with direct current. 

When bare wire strands are used, 
the outside and inside conducting areas 
are not much greater than solid wires 
of equivalent cross section. Also, there 
is a tendency for the current to flow 
from one wire to the next, and the im- 
perfect contacts introduce resistance. 
Therefore, there is no advantage in its 
use. 

In conductors of insulated strands, 
the resistance ratio falls as the strands 
are separated. It is essential, however, 
that the material used to space the wires 
shall be a good dielectric. This result 
is accompanied by using an enamel in- 
sulation on the wires. 

Some cables are made with a slight 
twisting or spiralling of the wires, oth- 
ers have groups of twisted wires twisted 
together. Another method is to braid 
the wires in the form of a hollow tube. 
The first method increases the resist- 
ance ratio; the second effects a slight 
reduction, while the third is best of all. 

The lower curve here shows the re- 
sistance ratio, at frequencies of 0 to 
100,000 cycles, for standard Roebling 
cable made of 48 strands of No. 38 
enameled wire. The strands are di- 
vided into 16 groups, which are braided 
together to form a hollow tube. An- 
other curve is given to show the rapid 
increase in resistance of a solid wire 
equivalent in conducting area to the 
cable. 

The advantage of the use of high 
frequency cable is clearly shown in the 
curve. At 0 cycles, or direct current, 
the resistance of both are the same. At 
100,000 cycles, corresponding to a 
wavelength of 3,000 meters, the cable 
has a resistance only 1.016 times that 
with direct current, while the solid wire 
goes up to 1.16 times. 

'Winding wire into coils increases its 
resistance, and with multi -layer or pan- 
cake coils it is more than with a simple 
layer solenoid. 

The standard cable sizes are 10 -No. 
38, 20 -No. 38, and 3-16 No. 38. Large 
inductances are generally wound with 
10-38 if the space is limited. This size 
is particularly easy to handle in making 
banked windings, as it is stiffer in pro- 
portion to its diameter than the larger 
cables. 

20-38 should be used where space 
will permit. The diameter is not much 
greater than that of 10-38, and its re- 
sistance lower. 3-16-38 is used almost 
exclusively on U. S. Navy receivers and 
is also employed for audion transmitter 
inductances. The losses in transmit- 
ting circuits are of great importance, 
and it has been found that one of the 
first precautions to be taken is the use 
of heavily stranded cable. 
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e an ho ouldilt 
Stay Down 

, 
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A 

$15'aWeek $1822 a Week -' $40 22 a Week $10092 a ek 

He was putting in long hours at monotonous unskilled work. His 
small pay scarcely lasted from one week to the next. Pleasures were few 
and far between and he couldn't save a cent. 

,41 

He was down-but he wouldn't stay there! He saw other men pro- 
moted, and he made up his mind that what they could do he could do. 
Then he found the reason they were promoted was because they had 
special training-an expert knowledge of some one line. So he made up 
his mind that he would get that kind of training. 

He marked and mailed to Scranton a coupon like the one below. That was his first 
step upward. It brought him just the information he was looking for. He found he 
could get the training he needed right at home in the hours after supper. From that 
time on he spent part of his spare time studying. 

The first reward was not long in coming-an increase in salary. Then came another. 
Then he was made Foreman. Now he is Superintendent with an income that means 
independence and all the comforts and pleasures that 
make life worth living. 

It just shows what a man with ambition can do. And this 
man is only one out of hundreds of thousands who have 
climbed the same steps to success with the help of the 
International Correspondence Schools. 

What about you ? 
Are you satisfied merely to hang on where you are or would you, 

too, like to have a real job and real money? It's entirely up to you. 
You don't have to stay down. You can climb to the position you 
want in the work you like best. Yes, you can! The I. C. S. is ready 
and anxious to come to you, wherever you are, with the very help you 
need. 

Surely when you have an opportunity that means so much, you 
can't afford to let another priceless hour pass without at least finding 
out about it. And the way to do that is easy-without cost, without 
obligating yourself in any way, mark and mail this coupon. 

^-----jCAR OUT NSWe ..... 
II INTERNATIONAL CORRESPONDENCE SCHOOLS. 

BOX swam SCRANTON. PA. 
Explain. without obUgattag me, how I can sunlit) for the posi- 
tion, or In the subject. before which I mark X. o SLROTRIOAL X:1YINu 

Electrician 
Electric Wiring 
Electric Lighting 
Electric Car Running 
Heavy Electric Traction 
Electrical Draftsmen 
Electric Machine Designer 
TNegnyh Expert 
Praetlol Telephony 

EOUANIOAL RNuINEKB 
Mechanical Draftsmen 
TCI:19maker 
Machine Shop Practice 
Gas Engineer 
mlL KNOINERK 
©orve,ing end Mapping 
N INE MINKNANOSY.NOINEEK 
ARCHITECT 
Archltectoral Draft.msn 
PLUMING *NO HFATINO 
Sheet Metal Worker 
Skip Draftsmen 

CHEMICAL ENGINEER 
SALESMANSHIP 
ADVERTISING MAN 
Show Curd Writer 
Outdoor sip Pulular 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
BOOKKEEPER 
Stenographer and Typist 
Cert. Public Accountant 
Traffic M.nugemneot 
Commercial Law 
GOOD ENGLISH 
Common School Subject. 
CIVIL SERVICE 
Railway Mall Clerk 
STATIONARY RNOINRRR 
Textile Overseer or Supt. 
AORIOULTURX 
Sadists, Aeaalal ~toy halting Prime. 
AUTOMOBILES Italian 

Name 
Occupation 
& Employer 
Street 
and No 

City state 
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rTO THE MAN WITH AN 

IDEA 
I offer a comprehensive, ex- 

perienced, efficient service for 
his prompt, legal protection and 
the development of his propo- 
sition. 

Send sketch, or model, and de- 
scription, for advice as to cost. 
search through prior United States 
patents, etc. Preliminary advice 
gladly furnished without charge. 

My experience, and familiarity 
with various arts, frequently enable 
me to accurately advise clients as to 
probable 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 

144 0.,., BuI fs., Wub'neton. D. C. 

II 

PAT E N TS 
EVENTORS Send sketches or a 

model of your in- 
vention and a description of the device 
for advice in regard to the best way of 
obtaining patent protection. Our practical 
experience covers a period of twenty 
years. Our hand -book on patents is sent 
free on request. All communications 
strictly confidential. Write us today. 

Talbert and Talbert 
Potent Lames s 

4368 Talbert Building Washington, D. C. 

PATENTS 
LACEY & LACEY 

Attorneys-at-Law-Patent Practice Exclusively 

Solicitors of 
U. S. and Foreign Patents 

Trade -Marks, Copyrights 
655 F Street, N. W., Washington, D. C. 

Write W for Our Free Inventors' Book 

PATENT -SENSE 
ESTABLISHED 1889,, 

CompetentPatent 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 INVITED 

PATENTS 
Prompt, personal efficient service by 
an Attorney -at -law skilled in all 
branches of Patent practice. Over 
12 years actual experience, full in- 
formation upon request. 

B. P. FISHBURNE 
321 McGill Bldg., Washington, D. C. 

Fleming s Pocket Book of Formulae 
880 pages of formulae and information for the radio 
experimenter. Price, 83.00 

EVERYDAY ENGINEERING 

Learn Mechanical Drafting 
Earn $35 to $100 A Week 

"Get into the profession of big pay and Rapid Advancement with the help 
the school that has started hundreds on the Road to Success. 1 am ready 

help you." Roy C. 
Claflin, President, Co- 
lumbia School of 

= -r . Drafting. 

r7.4,-1 _ yw t: : . . , ;< 

Learn At 
Home In Spare 
Time 
You don't have to stop work 
or leave home in order to be- 
come a trained Draftsman. 
Through our practical home 
study Training we will teach 
you, Right in Your Own Home 
so that you will soon be able to 
qualify for a good position at 
Big Pay. We will continue to in- 
struct and help you until we know 
you have the knowledge necessary to 
succeed. 

No Previous Training Necessary 
Right now - TODAY-there are 
openings for thousands of Draftsmen 
in the Government Departments, in- 
dustrial concerns, and the big en- 
gineering offices. One department 
alone recently called for 1,800 drafts- 
men. With this tremendous demand 
has come a big increase in salaries. 

Draftsmen Are Getting $35 to 
$100 a Week 

with big chances for even better pay 
as the demand grows. By enrolling 
NOW for our practical Home Study 
Course in Drafting you can quickly 
qualify for a position as Draftsman 
and by properly applying the princi- 
ples we teach 

You Have a Chance to Become 
a Chief Draftsman 

and get to the very top in this fasci- 
nating profession. Our course will 
give you just the knowledge you 
need to make good as chief drafts- 
man when your chance comes. 

Industrial Activity Demands 
Draftsmen 

\\'ith the problems of reconstruction 
facing the nation the demand for 
draftsmen is Greater Than Ever I3e- 
fore In American History. All big 
engineering, construction and manu- 
facturing projects must go through 
the drafting room before the work- 
men can commence. You can help in 
the work of reconstruction and secure 
a Big Salary with excellent oppor- 
tunities for advancement. Many Big 
Men in industry got to the top through 
Drafting. 

i 

t 

of 
to 

We Will Help You Secure 
a Position 

as soon as you complete our course. 
We have already placed hundreds of 
our graduates in good paying posi- 
tions and are constantly in touch with 
vacancies for which Draftsmen are 
Urgently Needed. 

Men Needed Right Now 
Government Departments and Pri- 

vate Concerns are continually calling 
upon us for our graduates because 
they know that our instruction pro- 
duces draftsmen of the caliber they 
need. 

Drawing 
Outfit 

FREE 

As soon as you en- 
roll you will be sent 
our special drawing 
outfit FREE so that 
you will be sure to 

have it to work with while taking the 
course. This set will be yours to 
keep. You are not asked to return it 
after completing the course. 

Illustrated Book of Particulars 
Sent Free 

Fill in the coupon below-send it to us and 
we will send you FREE a copy of our illus. 
trated hook telling you all about our special 
flume Study Course and how you may 
secure our instruction at once on Easy 
Terms so as to quickly qualify for one of 
the Big Positions Now Open. 

Mail This Coupon To -day 
Columbia School of Drafting 
Dept. 1058. lath and T Sts., N. W. 
Washington, D. C. 

Without obligation to me, please send me 
your illustrated book telling how I can 
secure your complete Home Study Course, 
the FRÍ:E DRAWING OUTFIT, and your 
help in securing a position as Draftsman. 

Name 

Address 

City State 

Please mention EVERYDAY ENGINEERING MAGAZINE 

Digitized by G oogle 
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Composition of Brazing Brass 
THIS term is usually applied to 

yellow brasses, of composition 
ranging from 80 to 85 per cent copper 
and 20 to 15 per cent zinc, which will 
stand brazing with prdinary yellow 
brazing solder (50 copper, 50 zinc) 
without melting or cracking. These de- 
fects are liable with the brasses of low 
copper content, such as 60-40, on ac- 
count of their lower melting points. If 
tin is present in the brazing brass crack- 
ing is liable to occur, while lead also 
should be absent. The 80 copper, 20 
zinc mixture is yellow in color, but 
when the zinc,is reduced to 15 per cent, 
with 85 per cent copper, the metal has 
an orange tint. The melting point of the 
lower zinc mixture is, of course, slightly 
the lighter of the two, and hence it is 
the more suitable, unless the color is 
a matter of importance. 

Testing Plating Solutions 
PLATING solutions evaporate much 

more rapidly than is usually imag- 
ined. In a warm plating room, with 
a large surface that is exposed to the 
air, evaporation is continually going 
on. The plating solution, therefore, is 
constantly becoming concentrated. At 
least once a week the plater should test 
the solution with a hydrometer, and 
add what water is necessary for bring- 
ing the bath up to the right degree. 
Many platers who usually neglect this 
operation will be surprised at the quan- 
tity of water which has evaporated 
prior to making their tests. 

An Interesting Magnetic 
Alloy 

AN interesting alloy with marked 
magnetic properties, known as 

Heussler alloy, can be produced by the 
experimenter. A mixture of powdered 
manganese and antimony in the pro- 
portion 1: 3 is placed in a test tube and 
heated over a bunsen flame. The re- 
sulting alloy possesses remarkable mag- 
netic characteristics. It is strongly 
magnetic and filings of the alloy may 
be used in place of iron filings used 
ordinarily. 

Waterproofing Blue Prints 
Immerse a number of pieces of an ab- 

sorbent loth about one foot square in 
melted paraffin until saturated. When 
withdrawn and cooled they are ready 
for use at any time. To treat a blue 
print, spread one of the waxed cloths 
on a smooth surface, place the dry print 
on it with a second cloth on top, and 
iron with a moderately hot flatiron. 
Tly paper absorbs paraffin from the 
doth until saturated, and becomes 
translucent and completely waterproof. o.. 

BE A CERTIFICATED. 
ELECTRICIAN 

I ,LWiELILTRAIN; YOU AT HOME 

A Real Position Like This-for YOU 
The country needs thousands'of trained, Certificated Electricians to fill good posi- 

tions-and at big pay. It's all a matter of knowing how, and I will teach you by 
up-to-date, modern instruction. You can learn at home, without interfering with 
your regular work, by my highly successful method of Home Instruction in Practical 
Electricity. 

Prepare NOW. and be ready in a few months to earn your 

$46 to $100 A WEEK 
Send for this Book- 

My book, "HOW TO BECOME AN EXPERT ELECTRICIAN," has started 
thousands of young men on the way to splendid success. A new edition of this has 
just been printed. I want every young man interested in Electricity to have a copy, 
and send you one ABSOLUTELY FREE AND PREPAID. Write me today. 

How I Train My Students 
As Chief Engineer of the Chicago Engineering Works I know exactly the kind 

of training a man needs to enable him to get and hold good positions, and to earn 
big pay. I have trained hundreds of men who are holding splendid electrical jobs. 

I give each of my students personal attention and a complete and thorough train- 
ing. I give him a SPLENDID ELECTRICAL OUTFIT FREE, and much of the 
training is done by actual work. When my students graduate and receive their Certi- 
ficate they are ready for a real position. But still more, at any time you wish you can 
come to our splendidly equipped Electrical Shops for special training. No other school 
can give you this. 

A Real Opportunity for YOU 
Wishing is never going to make your dreams come true. You've got to study-to 

learn. A man is worth only $2 or $3 a day from his neck down-and no more; but 
there is no limit to what he can be worth from his neck up. 

A trained mind is what gets the big pay. It is this training that you need, and I 
can train you in a few months. Are you ambitious to make a real success-then send 
me the coupon-today. 

Electrical Outfit Free 
To every student who answer this ad I am giving a splendid Electrical Outfit of 

standard size Electrical Tools, Instruments, Materials, etc., absolutely free. Further- 
more, to every Electrical Student I give a truly valuable surprise that I cannot 
explain here. 

GAF 

Chief ,, 
lei; 
Cooke, 

t sl 5. 

11711:21,77... __ 9, CHICAGO ENGINEERING WORKS 
DEPT. 240 Name' I4p 441 Cass Street : : : : CHICAGO 

Free Employment Service 
I am continually receiving requests from employers to send them trained Elec- 

trical men. I assist my students to secure good positions. I keep in touch with 
them for years, helping and advising them in every possible way. 

Write Now-Don't Delay 
Delay never got you anything. Action is what counts. Get started- 

and get started now. Write me, or send me the coupon, right NOW. 

D.0.240 <1' 

Add,eie 

State 

L. L. COOKE, Chief Engineer 

O,f, YOU C.AÑ co Co 'IT 
Please mention EVERYDAY ENGINEERING MAGAZINE 
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1 II 

(The 
apprentice- says: 
"Almost the first tool I ever 

heard of was a Starrett `mike.' 
Somebody pinched Dad's out of his 
jumper pocket and the fuss he made 
showed he thought it was serve tool, 
even if he had had it close on twenty 
years. 

"When I got into the shop myselt, 
I noticed the toolmakers and every- 
body who had 'fussy' jobs preferred 
Starrett Tools. 

"There's something about 'em that 
the fellows like. Yeh! They're accu- 
rate and they're convenient, but I 

guess the fact that the men who make 
'em are pretty good mechanics them- 
selves, has something to do with it. 

"What? Sure I'm getting me a set of Star- 
rett Tools -I need 'eat every day. Yes, I 
got me one of those seventy-five cent Starrett 
Apprentice Books, too. It saves me asking 
the foreman a question every five minutes. 
Now, when I want to know how to do some- 
thing, I can look in the book and study it 
out myself.". 

The L. S. STARRETT COMPANY 
THE WORLD'S GREATEST TOOLMAKERS 

Mantdacturers of Hack Saws Unexcelled 

ATHOL, MASS. 

For thirty-nine years Starrett Toole 
have measured the accuracy of the 
.orld'a work. Catalogue No. 21'11.B.' 
free upon request. 

2.972 
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iüürur WIRELESS PARTS SUPPLIES 1 . BAKELITE -DILECTO PANELS 
AU Panels are Black XX 9z19 ..i4.00 
Grade, tine Best Insulating 19 z19 ;fy .. 8.00 
Material. include Postage 9% x19 3/16 .. 3.00 
on 3 lbs. on all Size Panels. 19 z 19 z 3/16 .. 6.00 

KNOB AND SWITCH 
LEVER, mounted on 
brass bearing and shaft 
2 Inches long threaded 
6/32. A a Illustrated 
above. Each, 40 cents; 
postage. 5 cents. 
KNOB only, 1% x Yt 
with hole for mounting, 
each 20 cents postpaid. 

No. CP-1 Con- 
tact, head 7/32 
X 7/32 with 
screw for 
mounting post- 
paid per dozen 
25c. 

DEALERS :-Get our 
Audlafron. Detector. 

i 

No. CP-2 Con- 
tact, head same 
as No. CP-1. 
Has smooth 
shank to force 
through tight 
hole in panel. 
Per dozen 25c 
postpaid. 

No. CP Con- 
tact with nut 
f o r mounting. 
Head same as 
No. CP-I. Per 
dozen 40c post- 
paid. A l 1 3 
styles polished 
braise. 

prices on thkse parts, they will Interest you. 
Amplifier, 2 Filament Bulbs, postpaid. $5.10. 

Send 5 cents for our catalog and get on our mailing list for future bulletins free. 

A. H. CORWIN & CO. 
924A Kinney Building Newark, Ncw Jersey 

Reciprocating Engines 
The Practical Engineer states that 

the turbine has definitely become recog- 
nized as the most efficient type of engine 
for the propulsion of steam -driven ships. 
and many proalets go so far as to say 
that, in conjunction with double reduc- 
tion gearing, it will very soon entirely 
displace the steam reciprocating engine. 
With this view we are not disposed to 
agree; both on account of its greater 
reliability and because it is far simpler 
to manage it will long be utilized for 
the propulsion of tramp steamers and 
cargo vessels of low power, where engi- 
neers of the highest skill are seldom 
employed; and for this reason attempts 
will continue to be made to improve 
the efficiency of the reciprocating set. 
It is hardly likely that any fundamental 
changes will occur, but attention to de- 
tails is often instrumental in bringing 
about a considerable economy in opera- 
tion. One of the most important de- 
tails, and one which is worthy of the 
closest attention of designers, is the ar- 
rangement of steam ports. With a view 
to reducing the clearance volume to a 
minimum, short straight steam ports at 
the ends of the cylinder can be em- 
ployed in conjunction with a long valve. 
this having the additional advantage of 
reducing the internal surface, which is 
cooled by the passage of the exhaust 
steam, and upon which the incoming 
steam will condense. Again, the cylin- 
der covers should make joint with the 
possible; in this way, while the clear- 
ance volume may be unaffected, the in- 
ternal surface upon which steam may 
condense is again reduced to a mini- 
munf. 

To Loosen a Glass Stopper 
Make a mixture of : 

Alcohol 2 drachms 
Glycerine 1 drachm 
Sodium Chloride 1 drachm 

Let a portion of this stand in the 
space above the stopper for a few hours, 
when a slight tap should loosen the 
stopper. A circular adjustable clamp, 
to which is attached a strip of asbestos 
in which coils of platinum wire are im- 
bedded, is obtained. By placing this 
on the neck of the bottle, and passing a 
current of electricity through the coils 
of wire, sufficient heat will be gener- 
ated to expand the neck and liberate 
the stopper. Heat may also be gener- 
ated by passing a yard of cord once 
around the bottle neck and by taking 
one end of the cord is each hand, 
drawing it rapidly back and forth. 
Care should be taken that the contents 
of the bottle are not spilled on the hand 
or thrown into the face when the stop- 
per does come out. 

Please mention EVERYDAY ENGINEERING MAGAZINE 

Digitized by Goog1e 
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Cutting Lubricants 
AN authority claims that "sticky" 

water is the best cooling media 
for general purposes. Half a pound of 
soft soap to 1 gallon of soft water, with 
the possible addition of 3 per cent caus- 
tic soda, gives a very good general pur- 
pose emulsion for the usual machine 
shop. The amount of soap should be 
lessened in cold weather. Plain water 
splashes too much, the addition of the 
soft soap beside its lubricating quali- 
ties increased the skin tension of the 
fluid, and caused more intimate adhe- 
sion of the fluid to work, chip and tool. 
There is considerable choice in the 
matter of soft soap; some is perfectly 
bland, some has the vilest odor and 
color imaginable. After all, it depends 
upon the initial ingredients, and what- 
ever these are in a cutting emulsion, the 
oil must first be saponified to emulsify. 
In the case of soft soap made from good 
vegetable oil the first stage on the road 
to emulsification has already been per- 
formed. Caustic soda, if added, tends 
to prevent rust. Submerged bath lubri- 
cation with a load not too severe (un- 
der 50 pounds per square inch) and 
without agitation, are conditions where 
a solution of soft soap and distilled 
water will give perfect results at a lower 
cost than oil. If a strong solution is 
first made, diluted to half 'strength for 
use, a daily addition of a small quan- 
tity of the strong liquor will rectify the 
fluid and prevent deterioration. For 
all practical purposes the fluid with the 
highest specific heat is the best cooler 
-in other words, water is better than 
oil in this connection. To get the best 
results from soft soap distilled or con- 
densed steam water is far and away the 
best. 

An interesting point in the opera- 
tion of the gyroscopic stabilizer on ves- 
sels is its apparently insufficient size. 
It seems impossible that so small an 
apparatus should effect so fully the 
stabilizing of a ship of a size alto- 
gether disproportionate to the instru- 
ment restraining its motions in a sea- 
way. The power of the instrument and 
its action without straining the ship is 
due to the fact that the motions of a 
ship are due to successive impulses from 
waves, one following the other, but 
neither having more than 4° effect on 
the vessel. Therefore, in a case where 
a ship might roll through 30° or more, 
such roll would be due to the actions 
of a number of waves. The gyroscope 
with only what may be called a 4° pow- 
er will control a ship in such a case, 
taking care of each wave as it comes 
along, and never having more than a 
possible roll of 4° to take care of; 
hence its small adze and power over a 
very large ship's motions. 

NAME 
0,yt 
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Put Your Name 
On This Pay -Roll 

POSITION I SALARY 
AUTOMOBILE 11lrJ 

WÉEK,. ENGINEER 

REPAIR MAN 150 wile( v 

CHAUFFEUR $30 Wy% 

Men like you are wanted for big -pay positions in the fascinating field of - 

automobile engineering. We have made it easy for you to fit yourself for one. 
of these positions. You don't have to go to school. You don't have to serve art, 

apprenticeship. Fifteen automobile engineers and specialists have compiled a 
spare time reading course that will equip you to be an automobile expert without 
taking any time from your present work. 

AUTO BOOKS 
6 Volumes Shipped Free 

Now ready for you-an up-to-the-minute six -volume 
library on Automobile Engineering, covering the con- 
struction, care and repair of pleasure cars, motor trucks 
and motorcycles. Brimming over with advanced infor- 
mation on Lighting Systems, Garage Design and Equip- 
ment, Welding and other repair methods. Contains 
everything that a mechanic or an engineer or a motor- 
cyclist or the owner or prospective owner of a motor car 
ought to know. Written in simple language that anybody 
can understand. Tastefully bound in American Morocco, 
flexible covers, gold stamped, 2,650 pages and 2,100 
illustrations, tables and explanatory diagrams. A li- 
brary that cost thousands of dollars to compile, but that 
comes to you free for 7 days' examination. 

Partial List of 
Contents 

More than 100 blue 
prints of wiring 

diagrams 
Explosion Motors 
Welding 
Motor Construction 

and Repair 
Carburetors and Set- 

tings 
Valves, Cooling 
Lubrication 
Fly -Wheels 
Clutch 
Transmission 
Final Drive 
Steering Frames 
Tires 
Vulcanizing 
Ignition 
Starting and Lighting 

Systems 
Shop Kinks 
Commercial Garage 
Design and Equipment 
Electric 
Storage Batteries 

Care and Repair 
Motorcycles 
Commercial Trucks 
Glossary 

Not a cent to pay in advance. First you see 
the books in your own home or shop. Just mail 
coupon and pay express charges when books 

arrive. You can read them and study them for seven whole days before you decide whether 
you want to keep them or not. If you like the books send only $2 in seven days and $2 a 
month until the special introductory price of $19.80 has been paid. (Regular price 530.00.) 
Along with the set goes a year's consulting membership in the American Technical Society. 
(Regular price $12.) This great bargain offer must soon be withdrawn. 

i 

Only 7c a Day 

SEND NO MONEY NOW 
Don't take our word for It. See the books without cost. There is so much profit in this offer for, 

you, that we urge you to waste not a moment In 
sending for the books. Put the coupon in the 
mails today. Send no money-only the coupon! 
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? 
P 

FREE ! 
with leery set is Included- 
F REE-a Consulting Men- 
benhlp which glees yea the 
Privilege of submitting your 
peryimring problems to a 
corps of experts for an entire 
year. This Consulting Mem- 
bership regularly snits for 
312.00. 

American Technical Society 
Dept. A-357, Chicago, Ill. 

NMI NM MI ----.M---is- 
American Technical Society. Dept. A337. Chicago. 111. 

I'1.s< send me the fl -volume set, Aummobne Li- 
ginrenng. for - days' examination. shipping charges 
tellect. If I daolde to buy. I will wend $Y within 
- day and the balance at 32 a mouth until he 

1 
319 90 how taren Pali Then you call me a real,[ 
showing that the 330 00 set of books atad the 313 
1'ousulling hinnh, rslttp are mine and 

futile 
paid ' far. If 1 think I rsn get along without the books after 

the set en ds"' trial I will return them at your expense. 
111 
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The Greatest Book 
Ever Offered to the Public 
1919 EDITION - JUST READY 

Henley's Twentieth Cenhay Book of 

RECIPES, FORMULAS 

AND PROCESSES 

I 0 
TradeSecrete 
Practical Recipes 
Sh..nical Proas.e. cl.ntióc Formula 

HOW TO MAKE EVERYTHING 
FOR THE HOME, THE FACTORY AND 

THE WORKSHOP. 

Antiseptics, Waterproofing, Lubricants, 
Rust Preventatives, Dyes, Filters, 
Cleaning Preparations, Enameling, 
Beverages, Inks, Adhesives, Polishes, 
Disinfectants, Flavorings, Cosmetics, 
Ceramics, etc., etc.; how to make fly 
paper; to color flowers artificially; to 
estimate weight of ice by measure- 
ment; to make materials fireproof; 
to work with metals - aluminum, 
brass, etc.; to make anything and 
everything, from A to Z. 

THIS IS THE BOOK 
every one who seeks PRACTICAL, 
ACCURATE KNOWLEDGE and 
guidance in his everyday work 
MUST HAVE at his command. 

It is a money-maker and a money - 
saver; it appeals to the young as 
well as to the old. Great business 
enterprises owe their success to the 
manufacture or sale of simple inven- 
tions or compounds, usually the result 
of an experiment at home. One 
woman writes: "I am supporting my- 
self and two small children from the 
sale of toilet artides I put up by fol- 
lowing directlons in your book." 
Profit by the knowledge that has 
made others successful. GET THIS 
BOOK TODAY. 

Price $3.00 
Delivered to any address 

Send for our catalogue of practical books 
including a description of above book. 

THE NORMAN W. HENLEY 
PUBLISHING COMPANY 
2 West 45th St., New York, N. Y. 

Everyday Science Notes 
By Prof. T. O'Connor Sloane 

f' is found that as illuminating and 
heating gas is now made, there is a 

considerable tendency for it to corrode 
the pipes, especially if there is any 
moisture present. The removal of water 
has become an object and in England 
the Helps system is under trial. To 
carry this out the gas is compressed and 
cooled so as to cause the water to pre- 
cipitate. It is then released from pres- 
sure and admitted to the mains at 
greatly reduced pressure, practically 
free from water. As much as fifty 
pounds compression is cited as having 
been given in one case. Cyanogen acids 
are largely at the root of the trouble, 
and here a sort of paradox is encoun- 
tered. If moist gas is exposed to the 
action of steam and incandescent coke 
the cyanogen radical gives ammoniacal 
gas. Here the presence of water is de- 
sirable, for if ammoniacal gas is ex- 
posed to incandescent coke in the ab- 
sence of steam it gives the troublesome 
cyanogen compounds again. 

The catalytic process of making sul- 
phuric acid has to an extent revolution- 
ized the old-time industry, the sulphur- 
ous acid gas being passed over finely 
divided platinum, to bring about its 
combination with oxygen. It has great- 
ly cheapened the production of fuming 
sulphuric acid, now in extensive de- 

"mand by manufacturing chemists, the 
acid costing only one -tenth the old price. 
At first, in the catalytic process gas 
made from pyrite gave trouble, but that 
has been overcome. The platinum is 
very expensive. The metal for a single 
plant may at present prices easily cost 
half a million of dollars. 

The London Engineer describes and 
illustrates two Newcomen steam engines 
which have been running since the years 
1787 and 1823 respectively, so it -is sup- 
posed. This engine, it will be remem- 
bered, antedates Watts' invention of the 
condenser; the steam entered below the 
piston and forced it up. At the end of 
the stroke the steam was cut off and a 
jet of water was discharged into the 
steam -filled cylinder, condensing the 
steam so that the atmospheric pressure 
operated to force the piston down. The 
engine did its work on the down stroke 
only, the heavy pump rods' worked the 
pump on the up stroke, forthe engines 
are of the beam engine type. Orig- 
inally a chain connected the outer end 
of the beam to the pump rods. These, 
of course, in some cases were extremely 
long. 

One of the curiosities in the history 
of the development of incandescent 
electric lighting relates to the metal 
osmium, which it was proposed to em- 
ploy as the filament. The high con- 
ductivity of the metal and its fragility 
operated against its use. But the curi- 
ous fact is, that although one pound 
of the metal will make 30,000 filaments, 
it is estimated that there is not in the 
whole world enough osmium available 
to provide a year's supply of filaments. 

Heat detecting paints to be applied 
to shafts and bearings, and which 
paints change color if the bearings be- 
came heated and so call the attention 
of the operator to the fact that a little 
oil is needed, have long been known. 
Two formulas have recently been pub- 
lished of double iodides. The first one 
is cuprous mercuric iodide, Cu,I., 2Hg 
L. This is a vivid vermillion when 
cold, but changes to chocolate well be- 
low the temperature of boiling water, 
at about 150 F. The other compound 
is silver mercuric iodide, Ag I, Hg It. 
This is lemon yellow at ordinary tem- 
peratures and changes to carmine red 
at a point just below the boiling point 
of water. A mixture of 85% of the 
first compound with 15% of the second 
is vermilion when cold and black when 
hot. They are readily made by tritu- 
rating the two salts in proper propor- 
tions in a mortar together, or may be 
precipitated from solution, potassium 
iodide being employed to dissolve the 
mercury iodide. White shellac varnish 
or acetone varnish are recommended 
as mediums for their application. It is 
well to paint a band or other surface 
of white next to them on the shaft or 
hearing to act as a contrasting object. 

A. N. Winchell and E. R. Miller 
have published an account of their ob- 
servations on a dust fall, which ex- 
tended over the states of Wisconsin and 
Michigan, on March 8th, 1918. Vast 
quantities of dust were transported by 
a wind storm probably from Arizona 
or the old Indian Territory region. The 
evidence gathered went to show that 
one million tons of rock were carried 
a distance of over one thousand miles, 
showing what profound geological 
changes may be brought about by the 
agency of the wind. 

It is stated that of some two hundred 
different compounds in coal tar only 
half a dozen are of commercial value. 
They are benzol, toluol, phenol, xylene. 
naphthalene and anthrtcene. 
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THE HEART OF 

THE WIRELESS 
ON THE NC 'PLANES 

Also used on the 
Vickers Vimy 
Trans -Atlantic Flight 

MARCONI V. T. 
$7,00 each 

Fleming Pat. No. 903694 
De Forest Pat. Nos. 84138T -8T9532 

Standardized Socket . ,$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 lI-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 

Room 1868 

Schofield Bldg. 
Cleveland, Ohio 
American Bldg. 
Baltimore, Md. 

Sole distributors for 
De Forest Radio Telephone 1Sr Telegraph Co. 

Woolworth Building, 231 Broadway, New York 
BRANCH OFFICES 

insurance Exch. Bldg. 301 Commercial Bank Annex 
San Francisco, Cal. New Orleans, La. 
138 Federal St. 109 South 2nd St. 
Boston, Mass. Philadelphia, Pa. 

`L- 
HOW TO 

UNDERSTAND A.. III Í 
BLUE PRINT 

DRAWINGS 
ismosium-..vew.,.u., 

eraesw 

IN (ATIO%AL I%STITLTE 

What Every Mechanic Should Thoroughly Know 
This book points out the stumbling blocks for mechanics to avoid In &a:Wrtns 

a complete understanding as well es to show you MOW TO 00 AT the reading 
of a blue print drawing. 

Every phase of the seventy subjects is `one into In detall. so that any average 
man can master with but little study. Every point le clearly brought out with 
uufdeot "ketches to describe each of the actual btu* print drawing exemplea. 
In fact. the Illuetratlon. are practically self explanatory. 

Every mechanic needs this book, be his experience In mechanics limited or 
long. Bead tam following comment from a man who paeeee on from 50 to 500 
blue prints a day. 

"1 never thought there wag se much to know 
le the reading of a blue print drawing." 

WM. P. CONAY. Ilatnln Dent. Mgr.. 
t7. S. Rubber Co.'s Mach. Shop. 

This book contains the most vital and practical Information on the subject 
of blue print reading. and Ls the best and tafret Investment you can nuke 
Send for toy to-dae before you forget. YOU CANNOT LOSE. TOCR 
MONEY REFUNDED IF NOT SATISFIED. 

PRICE' -Poet mkt O. 8.. 82.00: Canada 12.12; Foreign. íj1.25. 
169 pages --Size 5 x 71/4Inches. 

Handsomely beusd le cloth 226 Illustrations 
5e month, la the making. 

EDUCATIONAL INSTITUTE. 129 Rowland Bldg.. Detroit, Michigan 

ELECTRICAL training again open to 
drillaoa. Over 3886 
men trained for eleo- 

trleal Industries In experience of more than quarter 
of a century. For men of ambition and limited time. 
('cndened Beane In Elertrlgal 

ensbtes Ired- 
cates to 

secure good positions and promotions. Theoretical and 
Proctral Electricity. En- 
gines. Mechanical cal Drawing 

Mathematics. 
euestruct dynamos. 

inelectlls wiring end tort 

IN ONE YEAR Hsetrtral maeAletwy. 
Course with diploma. 
complete 

EZGINEERING 

Thoroughly equipped nreproof dorml- 
tor ce, dining hall. laboratories. ahope. 

Writs for catalog. 11th year open. 
October I. I s 1 a. 

BLISS ELECTRICAL SCHOOL 
140 TAKONA AVOID«. WASHINGTON, D. C. 

A rttg M...age sn s Sn sil space 
ORDER.YOUR NOVEMBER 

"EVERYDAY" EARLY 

~Mg ri 5, 

Learn Draffing 
Employers everywhere are looking for skilled 

draftsmen. They are offering good salaries to 
start with splendid chances for advancement ,, 

Drafting offers exceptional opportunities to a 
young 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 is 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. Foot years the International Correspond- 
ence Schools have been giving boys Just the train- 
ing they need for success in Drafting and more 
than 200 other subjects. Thousands of boys 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, 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. 

(1t -- TEAR OUT ~RC ..- 
INTERNATIONAL CORRESPONDENCE SCHOOLS 

BOX 6060-B SCRANTON, PA. 
Eaplaln. without obligating me. how I tan qualify for the 
position. or In the subject, before which I mark k. 

RPN aMICAL Durr:ma 
STRUcTUReL DRIFTING 
Allls' URITING 
RLRPT SINS DEC/TING 
ARCIIITECTVItAL DRAFTING 
MIRKY METAL DRIFTING 
ROILEKAaKR DRIFTING 
RHIDUR plAFTING 
N Mil/1E DESIGN 
ILE1TR :CAL ENGINEER 
a I.etrl. Lighting a.d gallwaya 
Electric V. icing 
Telegraph Engineer 
Telephone Work 
aFCIta.N1eAL ENGINEER 
Machine Shop Practice 
Cu Engine Operating 
CIVIL ENDINPER 
Surveying and Mapping 
STCTIONCRT ENGINEER 
Marine Engineer 
a Billh E.CT 
Contractor and Builder 
Cooerete Builder 
Structural Engineer 

Name 
Present 
Occupation 
Street 
and Re 

RILRRANSMIP 
ADVERTISING 
Show Cerd Writer 
Sign Palmier 
ILLUSTRATING 
Cartoonist 
BOOaxREPEll 
RMae eg.e,arr cad Typist 
Cwt. P.b11e Accouataat 
Taary10 MANAGER 
Railway Accountant 
GOOD ENGLISH 
Teacher 
Common Mood S.bj..te 
Mathem.rtn 
Mill. SERVICE 
R.ilwey Mall Clerk 
AUTO.ORILK OLEKoTG 
Auto Repeiring 
PLUMBING AND BEATING 
Tea i Ile Overseer .r Supt. 
UREat-I 
N.ejeatloe 
AGnICULTVIIP Freese\ 
Pneltry Rattle's. lianas 

City State 
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G. A. STANDARDIZED B BATTERY 22.5 VOLTS 
Built to the Specifications of the U. S. Signal Corps and Bureau of Steam Engineering 

When the General Apparatus Company decides upon a standard, whether it is material or apparatus, it must be the 
beat-not just as good, but the best that can be produced, regardless of price. 

The G. A. Standardized B Battery is built to Government Specifications. Ninety per cent of the batteries used by 
the U. S. Signal Corps were of the identical design of the G. A. Standard. Only one chemist knows the formula. You 
can have in G. A. Batteries the same battery that the Government bought by the hundreds of thousands. 

There is no better battery at any price-none as good at the same price. That is why the Army and Navy bought 
this type of battery almost exclusively. The G. A. Battery is not new, it has proved its value in the Service. 

G. A. Signal Corps type, 3 %" long, 2" wide, 2%" high, operates one Audlon 250 hours continually, average life, 3 months. Price $1.50, postage 10c. 
O. A. Navy type, 6%" long, 4" wide, 3" high, operates one Audlon 1000 hours continually, average life 10 months. Price $2.50, postage 15c. 

No Hither Claims Can Be Made Honeady 

157 East 18th Street THE GENERAL APPARATUS COMPANY New York City 

INSTALL A NEW 
Grebe Regenerative Receiver 

In Your Radio Station 

1 

Short-wave Regenerative Receiver Type CR -2. Designed for long distance relay 
work on wavelengths between 170 and 580 meters. This receiver is characteristic 
of our advanced design and methods of construction and will fulfill the most 
exacting requirements. 
Various models designed to operate on Wavelength Ranges from 170 to 20,000 
meters are described in our Bulletin, sent upon request 

A. H. GREBE & COMPANY 
RICHMOND HILL NEW YORK 

t!J 

Il 
Learn 

By Doing 
Every phase of all 

branches of 

r _ ELECTRICITY 

. ......,, s0s..; ..se.011+ . .o., 

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 

Get Our Prices 
on the Wireless Apparatus 
you need, before buying. 

We 'handle new and second hand instru- 
ments on which we can save you money. 
All Second Hand instruments guaranteed 
to be in perfect working order. 

WHAT DO YOU NEED? 
Send us your list now. 

Radio Equipment Co. 
830V Washington Street Boston, Mass. 

DO YOU KNOW 
the latest developments In radio? Circuits, 
vacuum tubes, loops, ground antennas, ampli- 
fiers, transmitters? We can furnish the in- 
formation you desire, on any phase of radio 
communication. Three questions for one dollar. 
CAPITAL RADIO LABORATORIES 

Brook land Washington, D. C. 

SELENIUM CELLS 
Made by entirely new process. Highly sen- 

sitive and quick -acting. Suitable for all ex- 
periments. Prom $5 up. 

Write for Catalog 

Selenium Laboratories 
GeN Orosud, Lary bleed, N. Y. 

CAN YOU DRAW 
DOTTED LINES 
AS FAST AS FULL ONES ? 

YOU CAN WITH A 

BERGGREN PEN 
The Berggren Pen draws any 
style of dotted line without blot 
or blur. Nothing complicated or 
bothersome, used like your regu- 
lar pen. When you are ready to 
put in the dotted lines, fill your 

Berggren Pen and carry on. The 
result is a perfect dotted line, 
made as fast as you move your 
hand 
Our pamphlet describes the pen 
and shows the styles of lines. 

Berggren Drafting Pen 
and Six Wheels, $3.00 

UNIVERSAL DRAFITNG PEN CO 
BRIDGEPORT, CONN. 
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Send for 

HALCUN 
Radio Catalogue 

Full Line of 
Amateur Requirements 

Halcun Radio Co. 
San Francisco, Cant. 

Formerly Hanes Cataaingham 
Elec. Co. 

FOUR 
NEW BOOKS 

WIRELESS EXPERIMENTERS 
will be interested in this NEW BOOK 
on- 

SELENIUr CELLS. Dodge. construction and 
use of the various makes. Illustrated with draw- 
ings and halt -tones. 80 pages, 7i4 z 5 la., cloth 
i1.6/. 
AUTOMOTIVE MAGNETO IGNI- 
TION, Its principles and applications, by 
MICH. E. Torrr>z Second Edition, revised 
and enlarged. Profusely illustrated. 

Limp Cloth, $2.00 

AERONAUTICAL ENGINES, by F. 
J. KHAN. Second Edition, revised and en- 
larged, 96 pages, 48 diagrams, 29 page 
plates and 5 folding plate. Cloth, $2.60. 

LATEST MAGIC, The New Book, by 
Psor. HOFFMANN, (Angelo Lewis) New 
and original, fully illustrated, handsomely 
bound in cloth-gilt. $1.65 Post paid. 

Spon & Chamberlain 
122 F.. Liberty St. New York City 
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t;m to QST for 9 moaths. 
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Adrices 

RADIO ELECTRICAL _- --- - 
' 

1=41,. i I r 
. . 1 

New type radion receiving transformer 
bakelite panels, two primary and one 
dary 10 point switches. Oak cabinet. 
512.00. 

CLAPP-EASTHAM 
131 MAIN STREET 

REMLER RADIO MFG. CO. 
Pacific Coast 

APPARATUS 
Our new Bulletin Y 

a distinctive line of radio 
laboratory apparatus 
ing transformers, spark 
oscillation transformers, 

r. ometers, variable condensers, 
etc., in fact the most complete 

' 

line in America. 

Bulletin R describes 
Cambridge alternating 
rectifier for 

has STORAGE BATTERY CHARGING secon- 
Price, Send, .tamp for both bulletins 

COMPANY 
CAMBRIDGE, 

62 Poet Street SAN FRANCISCO 
Representatives 

offers 
and 

includ- 
gaps, 
vari- 

the 
current 
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reliability, 
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E. "Long 

complete 
paratus. 
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K. V. -A. 25,000 Volt 

The Thordarson Wireless 
is more than a transformer. 

is a machine of efficiency 
a piece of wireless 

that every amateur 
proud of. A Thordarson 

Wireless Transformer will 
Distance" amateur 

Our "zo-T" bulletin describes 
wireless transmitting 

Thordarson Electric 
So. Jefferson St. 

Wireless 
Trans- 

and 
ap- 

can be 

make a 
of you. 

our .. 

ap- 
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Mfg. 

Transformer 
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Co. 
Chicago, 
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Regenerative Receivers, 
Oscillators 

VACUUM 
Experimenters who copy European 
loop antennas use the AudioTron 
Detector -Amplifier -Oscillator. 
Has proven its sensitiveness 
station is complete without it. 
Send for descriptive bulletin 
and our new Bakelite Panel 
new smooth running rheostats, 
DEALERS: Write for proposition. 

AUDIOTRON SALES 
1940 LEAVENWORTH STREET 

All Require 
Amplifiers 

stations 
Hi -Vacuum 

& Spark 
levers, 

now 

COMPANY 

and 

indoor 
Tubular 

No 

etc. 
allotted. 

TUBES 

and reliability 

describing 
for ARC 

knobs, 
Territory 

with 

since 1915. 

the AudioTron 
reception, 

contacts, 
being 

SAN FRANCISCO 
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NEW TYPES OF AUDION APPARATUS 
Audion Control Panel Type P-ioo-combining in 

a single compact set the Peerless De Forest Audion 
Detector, oscillator and audion amplifier, BUILT 
FOR THE AUDION AS ONLY THE MAKERS 
OF THE AUDION CAN BUILD IT. No other 
set like it has ever been built to sell for less than $15o.00. 
Our Price without the bulb $65.00. Description -of 
lower priced models sent on application. 

The latest in Amplifier design sufficient to give 
amplifications up to 20 times. PANEL QUICKLY 
REMOVABLE MAKING ALL PARTS ACCES- 
SIBLE, AND THE REPLACING OF THE 
NEW TYPE EN BLOC "B" BATTERIES BUT 
A MOMENT'S WORK. Workmanship of the high- 
est grade. Price without the bulbs $69.50. 

DE FOREST RADIO TEL. & TEL. CO. 
1415 Sedgwick Avenue New York City 

POROX STORAGE CELLS FOR 
MODELS, ELECTRICAL, AND RADIO APPARATUS 
Poroz 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 EXPERIMENTER 
2 volts, 10 amp.-hrs., 3 a 1% a 4t/s Loa. 3.75 
2 volts, 15 amp.-hrs., 3 a 2% a 4% Ma. 4.50 
2 volts, 15 amp.-hrs., 3 a 1% = 5 Ina... 4.00 
2 volts, 25 amp.-hrs., 3 a 2% a 5 &a... 5.30 
Any number of cell* put together for 
any required voltage. Batteries are 
also furnished in oak uses for ignition 
and lighting. 

ALBERT MULLER, 
8758 Queens Boulevard, 
JAMAICA, LONG ISLAND, N. Y. 

THE BARR 
Mercury - Cup Wireless Detector 

r ng.aMp `6{pCVpacao(tá+-1 Instantly adjustable at a constant pressure. 
l For full information and price-write 

The Barr Mercury -Cup Detector, Dept C, The Wystgiag, Washiaigtsa, D. C. 

The most efficient Detector 
Tested by the United States 
Marconi Wireless Telegraph 

on the market. 
Government and 
Co. 

Increases the efficiency of every wireless receiv- 
ing set by making the signals clear, sharp and 
distinct 

DUCK'S 

No. 13 
264 Pages 

Electrical s 

and Wireless 

JUST OFF THE PRESS 
175 rages o/ Wirelaaa 

Inatrurrrents 
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 I2c IN 
STAMPS OR COIN, which may be de- ducted on first dollar purchase. 

Great coat of catalog and low prices prohibit distribution otherwise 

What This Big Catalog Contains 
175 pp. Wireless Ap- 

paratus for Com- 
mercial e n d Ex- 
perimental use ; 

10 pp. Raw Material; 
2 pp. Transformers ; 
9 pp Auto and Btg. 

Batteries ; 

¡pp. Telegraph 
Instruments; 

42pp. Motors and 
Dynamos ; 

8 pp. Flashlights ; 

2 pp. Medical Bat- 
teries; 

3 DD. Ammeters and 
Voltmeters ; 

20 pp. Electrical and 
Mechanical Books. 

THE WILLIAM B. DUCK CO. 
244-246 Superior Street, Toledo,.Ohia 

The blue prints of many of the model engines doscrlbal In Everyday Engineering are available. These can be had at a small charge. Everyday Ea,leaselag Ma,ube, 
2 West 46th St. New Tat City. 

Please mention EVERYDAY ENGINEERING MAGAZINE 

Digitized by Google 
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STANDARDIZED EQUIPMENT AND MATERIALS 
Short Range Antenna 
Long Range Antenna 

Super Range Antenna 

Standard Bakelite Panels 

Thin Standard Ante..a. with a simple tamer and crystal detector. will receive Arlington over 500 mile.. mad 
amateur or other station. i proportion to their pewee. Rage greatly i.eraased by Audio.. Complete 
material. ash i..tructio... $2.00 prepaid. 
Wi h eryrtal receiver, tibia &etc.. will receive Arlington over 1.000 miles; other .ratio.. I. proportion to 
their power. Ca. be used for long wave telepkose or telegraph r.eeptio.. Complete material. sad instruc- 
tion. for .resting. $3 23 prepaid. 
7 ke typo of e.teoma for leag di,tanee. long wave work. remarkably efficient..impl, to erect. requires ao 
marts. With one Audios. it will receive hyena/. Frazee. over 5.000 miler. Complete material. and iutrue- 
tie., for erectly, 24.0 prepaid. 
NO MASTS REQUIRED AS HEIGHT NEED NOT EXCEED 30 FEET. INCREASED RANGE 
WITH GREATER HEIGHT. WIRE. INSULATORS. LEAD-IN CABLE. INSTRUMENT 
GROUND WIRE INCLUDED. 
The use of Standard Bakelite Poach make. possible i.t.reka.geable eo..troetioa of separate*. Ia.tnemento 
built on thee. p..el. aim be .ddmd or temporarily removed without tearing .p the set. Price in die Icor 
doctors Bu1Lti.. 

H. F. Cable o r Litz All i.duetanee for receiving or Audio. Tnn.mittere mutt he wound with H.F. Cable for masim.m efficiency, 
Rrw.tamed far lower them ...lid wire. Per 100 feet. 10 No. 38.30.50; ºU No. 38. 40.83; 3alfi, No. 38, f1.á0 

SEND FOR INTRODUCTORY BULLETIN OF STANDARDIZED MATERIALS 
Braes redo and tube.. myaet wire. Fahneetock hi.disg porn.. Bakelite easel.. high teaoiom arable, wood sad maeki.e @crews. nuts. and tuppliee for Model. 
ElectriaL Mechanical. Airplane. mad Radio work. 

This mark stands 
for integrity in Ser- 
vice, Prices and Quality. 
157 E. 18th Street The General Apparatus Company 

Immediate ship- 
ments, no disap- 
pointments for G. 
A. Customers. 

New York City 

e 

e 

TWO STEP AMPLIFIER 
TYPE TRIODE -B 

This amplifier is 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. 

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. 

It will oscillate over wave 
length range of 250-25,000 
meters. 

Requires no adjustments of any 
kind. Only one variable, the tun- 
ing condenser, is required. 

The simplest and cheapest way 
of receiving undamped signals. 

r 
VvVV 

1 . 

O 

'.......11:11'121-1'11:12:7v. QO OaroN USA 

PR ICE 314.80. Ian mediate Delivery. 

WIRELESS SPECIALTY APPARATUS COMPANY 
Enginetrrs, Designers, Manufacturers BOSTON, MASS., U. S. A. 

M. B. Sleeper I. prep.riry for the G. A. Comp., a series of psmpkleta o. the c ea tructiea of tn..- 
mittiy as. receiving instrumrat., i.formatioa aperimeaten need a simple apparatu. 

of sew .sad highly efficient design. All detail drawing. given. 

L INDUCTANCE TABLES: Simple. direct reading. for coils 3 to 10 i.m diameter by /hia. nevi. 0.1 to 10 i.e. ley is 1110-... steps. Giros isdacta.ce of eiagle layer, multi -layer. panese mid figure 8 coil.. 
2. DIRECTION FINDER : Detail dnwine of simple cailateral Direction Finder of G. A. Standard Panel 

design. 200 to 2300 meter.. 
3. AUDIOS TRANSMITTER : A high efficiency telephe.e or telegraph set that eta be built at email coet of 

swish matarialw Range over 10 mile.. 
4. SUPER RANGE RECEIVER : With one Audio.. will give wonderful realer oa long wave undamped 

week, windiest or t.Iectapi. 
PRICE. Die EACH. SPECIAL OFFER. 3 for fOc, 4 for 75c-YOU NEED THEM ALL. SEND AT ONCE 

157 E. led. St. THE GENERAL APPARATUS COMPANY New York City 

"Aeg ANTONN Whitt .1 5 Uego tr 
SUBMARI NED THREE 
TIMES and STILL IN USE 
mid an Englishman: 'Tee been cubmartned 
three them and put my Brands§ Handset to 
ay poro each time. Tou bet I saved It. I 
wouidp t have any other make." (Name ea bequest). 
Think of the help to wireless operators that 
the perfect sensitiveness and dependability of Bnndtt Re.dsets provided during the ~- Life or death depended upon arsrls9 ter - rattle. They are made todas tut the same 
and give the mete quality of ~toe. 
BRANDES WIRELESS 

HEADSET 

'nuperior', ilee0 ohms, $7 

TRIAL Brendan Wireless Headset sat 
to you on trial for I days. 

OFFER If, foe any memo. you are die- 
satIdled, your money back with- 

out a question. Test 11,-compare It with 
others. - for s naltivenese, clearness, dis- 
tance. (hove for yourself the One quality. the 'matched tons." The two diaphragms, 
toned erectly alike, strengthen the alpu4 
and prevent blurring. Used by many U. 8. 
Government expert, and experta abroad; by 
colleges and technical schools; and by peo- fesslonala and amateurs everywhere. 

Betel le for Catalogue H 

C. BRANDES, 32 Uitieo Sg°n` 
i NC. awes 32t Nets Tai 

WIRELESS RECEIVER SPEC! tLISTS 

VARIOMETER PARTS 
Turned from birch. Bet as Illustrated consisting of ,tabor two parts rotor, and form for winding coll.. POSTPAID $4.50. Size of stator 551" sq. Other chew to order. Price 33.00. 

The Wilcox Laboratories 
LANSING Dept. D MICHIGAN 

Please mention EVERYDAY ENGINEERING MAGAZINE. 

Digitized by GOOgle 
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Tubular 
Flaehlleht 

Style 

Wireless Receiving Ban Raised 
MESCO WIRFI -FSS PRACTICE SET 

li_ 
% 

I_G /`~ r" Mi. 
,. 

The Practice Bet comprises a regular telegraph 
key, without circuit breaker, a special high pitch 
buzzer one cell Red Beal Dry Battery, and four 
feet of green covered flexible cord. 

The key and buzzer are mounted on a highly 
dniahed wood base, and three nickel plated 
binding poste are so connected that the set may 
be used for Ave different purposes. 
List No. Price 
342 Telegraph Practice Bet, with Battery 

and Cord $3.24 
Weighs 4 lbs. Packet 
Pries toes act laded* poetam. 

MESCO COMBINATION PRACTICE SET 
For Learning the Mores and Continental Visual and Audible Codes 

This outfit la the only reliable instrument 
which will enable students to become proficient 
operators in the II. B. Naval Service because It 
is equipped with a busier and miniature lamp 
enabling the user to master both the visual and 
audible signals quickly. 
List No. 52--Prsstlss Set with Red Seal 

Battery and Geer 14.11 
weighs 4 tits, peter 
Pries de,. set belied* p.s$aee. 

. e- 

!` 
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MESCO RADIO BUZZER 

tree. All connecting wires nabie 
essential in order to maintain a 
constancy In operation. 

Diameter r In., bedAt 
List No. 
54 Beano Radio Baser 

This basis maintains constant note and la recommended as. an 
,salter for checking waeaetese where pure note and ampis nests 
am requlra . 

It consists of practically a closed circuit field of low retuetsas. 
having a steel arwattse to which is riveted strap ~porting a 
seead. contact The armature tandem is adjustable by means of a 
anew with milled bead large enough to be many and prmanetly 
adjusted with the gagers. The ~loamy omtaa is adiaAed 4 
miens of a similar screw. The magnet cons are connected In series 
with total D. C. resistance of 3.9 ohms. Shunted across thew eel» 

e Is resistance having a D. C. value of 3 ohms. This shunt 
eliminates all eparkine such u occurs at the break on ordinary ?idle 
busters and the ateri y saved thereby le tranoferred Into any oscil- 
lating circuit emoeslsd to it the result being that the homer as 
constraoted radiates eve times snore energy than any other editing 

to be broken are eliminated. tbotada are of gentiles satiate*. which is 
constant note. The pars are mounted on a Condensate base to Insane 

P4 is. The cap la attached to the base by a bayonet Joint 
Prase 
:2K 

We carry a large and complete line of Standard Wireless Material recognized 
by experts as such with competent experienced wireless attendants in charge 

Send for the New Edition of Our Catalog K28 
Pptt with over 1,000 Illustretiona. and describes In plain, 

all about Bells. Battens. P ie pIll Wireless Telegraphsp Materiel, t Toys. Burglar 
and p Can Bella, etxdo Alarm Cloaks M Batteries. Motor Beat 
Horns, RlsotrtesRy Heated Asperatos. Battery Connectors, Switches, Battery Gauges, Wireless Tote T.OI 
Instruments, 1gnition Supplies, eta 

Manhattan Electrical Supply Co., Inc. 
147W YORK: 1T Park Place BEANCJ®: 119 W. 41ad at, In W. 1n121 al 
CHICAGO: lie B. Wells St. ST. LOUIS: 1104 Pine St Ban Francisco Office: 104 1Basste 11L 

Guaranteed Thuile Flashlights guaranteed to withstand a pressure of 200 pounds on the 
Vulcanized Fibre Cases used in the Triangle Flashlights. 

List Price Our Price 
Baby Tubular Complete 134".5' $1.35 x1.00 Postpaid 
Baby Miner Complete 1%-g5 hate 1.50 1.15 " 
Two Cell Tubular Complete 1 xeit" 1.70 1.30 " 
Two Cell Miner Complete 11í,'g7' 2.00 1.4.5 " 
Three Cell Tubular tbmplete 1j4'x8%' 2.00 1.45 " 
Three Cell Miner Complete 1% g0" 2.25 1,60 

22.5 Volts -15 Cell, Signal Carp, U. S. Army 13 -Batteries for Vacuum Tubes Tree BA2. 
Worth $1.50. Our price 60e. Shipping weight one pound. 

-t Same as above except 45 Volts -30 Cells. Worth $6.00. Our price $3.50. Shipping at weight three pounds. 
Aerial Wire compounded of copper and Iron. Worth 45e lb. Our price 200 ft for 70c. 
Shipping weight three pounds. 
The Famous Mercury -Cup Wireless Detector, the most efficient crystal detector on the market 
Tested by the D. B. Government and Marconi Wireless Telegraph Co. Increases the efficiency 
of every wireless receiving set by making the Usual clear, sharp and distinct. Iretantly 
adjustable at a constant pressure. Sells everywhere at $5.50. Our price Is $4.50 postpaid. 
Guaranteed Vlotery or Domanco Electric Irons. Sig pound, 500 Watts. Worth $7.00. Our 
price is $4.65. Shipping weight 7 lbs. 
Red Seal Batteries at 4 for $1.35. Shipping weight ..4 lbs 
Guanteed 200 Watts Blue Daylight Nitrogen Lamps. Worth $3.00. Our price $1.65 

d 
Guaranteed Tber Vacuum Cleaner for A. C. or D. C. with all the necessary attatitmenta. Selling e'etywhre at 
$40 00. Our pries $32.50 F. O. B. New York. Add enough postage for the above articles and three cents tor insurance.Brooklyn. 

N. Y. THE H. S. WIRELESS CO. 164 Rost St. 

Please mention EVERYDAY ENGINEERiNG MAGAZINE 

Genuine Armstrong 
Stocks and Dies 

F,ARMSTROIVC 

BR/pGLFORr, COM1N 

r v< 

jt? ' ali.iMl 

r 

- 

! .- =-- --- 
. 

Great we should be azereised in 
the selection of stocks and dice. 
Work of quality demands giality 
tools. 
Genuine Armstrong Stocks and 
Dim are quality tools. wade of the 
highest quality of material aid by 
expert workmen. They are de- 
pendable and accurate bob of 
constant service. 
Send direct. to us if your dealer 
ehnaet supply yes. 

D rxriipaier Cr e R Glebe gent 
The 

rrwh Siseee Reis e.q C.. . 

PREVENT / WASTE 

Pat the - 
# 

Grease 

where it '- is Needed 

THE BRIDGEPORT 
Center Thread Grease Cup 
This cup will squirt more grease than any 
cap of the same size made. 
Equip your machine. auto or boat with thia 
new type of grease cup, one that does not 
leak, that cannot be cross threaded and that 
forces the grease to the bearing point,. 
The cleanest Grease Cup made. 

Send for Circular and Price List 

THE GARRISON COMPANY 
348 George St. Bridgeport, Comm. 

INDICATING CALIPERS 
Hen is Maly made tool In- 
corporating features of rule. 
calipers indicator sae mac - 
Older. Adluatment is Revid.d 
for wear of parta. Rap ~- 
meet le effected by ball wir- 
ings coiled sprung draws 
Pointe together. Tool eta he 
set for desired dimension. It 
le a one hand tool. leaving 
other hand tree for holding of 

the work. 
Made In ten capacities: 

2" capacity. graduated In 100the Ia. 3' capadty, graduated la 64the Is. 
Price $4.55 

Send for folder or inquire of yoga 
dealer. 

Indicating Calipers Co. 
508 East 19th St.e New York 

Digitized by Goode 
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Baldwin Mica Diaphragm Telephones 
In order to enable every wireless operator 
to the well-known Baldwin phones, 
we have reduced the prices as follows: 

NAVY TYPE "C', 
SOYr,g.LLER TYPE "D" 
NEWEST TYPE MADE "E," 
(More rugged and just as sensitive. 

$15.50 each, F. O. B. New York 
16.50 each, as " " 
17.50 each, as " " 

This refers ONLY to Type E.) 

Apply to your nearest local distributors. If unable to ob- 
tain same, forward your order with money order direct to us. 
If any operator desires a cheaper cost phone than the 
"BALDWIN" we can recommend the "Brownlie" adjust- 
able phone, which is very sensitive. Price, $1 l.00, F.O.B. 
New York. 

JOHN FIRTH & COMPANY, Inc. 
81 New Street New.York City 

Quality 
nagatus 

Vii 

Get This 4O -Page Catalog 

Radio Apparatus 
Mailed Pootpaíd 

ThLs f,.rtY-i..ae lank 
of It 4 1 o Apperatua 
alums nearly 11 Ute 
latest appliance. lselt 
for receiving sod meld- 
ing wlrrirs. mr..aarn. 
It 1. %rimvt in non 
tniltdral Ire nt. a. Uut 
It ran tae nndentuul lout 
a roIl, Is the tors 
periene,.l person as by 
the "Yreln.. expert 

{hires ale low ,.ben 
you nm.ldrr the goal. 
Its of th p{n rates. 
ltera I. amorph et our 
Isla... 

6A9314-'h K. W. \letterTran- 
former, 10,41111 e41í nn.- 
ondary . ..f 13.95 

There are many hu 
gall, Just like (Ilia 
Send for this b e e k. 
e044E, today. 

If Not a Subscriber Order Your November Issue of 
Everyday Engineering Magazine Now -Because 
There will be more editorial matter as the magazine will be again increased in size, 
this means enlarging the regular departments and adding new ones. 

Among the feature articles will be-A Modern Electrically Propelled Battleship, 
by Brewster S. Beach; Fitting and Adjusting Connecting Rod Bearings, by Victor 
W. Page; Building a Two -Passenger Seaplane, by Charles E. Muller; Dirigible Air- 
ship Frame Construction, by Victor W. Page; Features of the Still Engine, by 
T. O'Connor Sloane; Construction of Apparatus for the Modern Radio Station, by 
M. B. Sleeper; Problems of Vacuum Tube Circuits, by L. M. Clement; Why Tickler 
Coils Are Inefficient; A U. S. Navy Radio Compass; Where Does the Engine Power 
Go? The Construction of a Mechanical Vacuum Cleaner, by E. H. Williamson: 
Model Locomotive Design and Construction, by Henry Greenley of England, one 
of the World's most prominent model engineers; A High Speed Flash Steam Engine. 
by George Bender. The regular departments-Experimental Chemistry. Shop Prac- 
tice, the Everyday Motorist, the Radio Department-will be continued. New depart- 
ments-Aviation Progress Briefs, Everyday Science Notes. Flectrical Progreso Dice:t 
will be added. 

WHY NOT SUBSCRIBE AND BE SURE OF RECEIVING THE 
MAGAZINE REGULARLY, YOU CANNOT AFFORD TO MISS IT 

I Can IakeYou 
STRONG 

I can show you how to develop 
every bit of strength that a real 
man should have. I can give you 
an abundance of vitality and a 
highly developed body and mind. 

The Man who wishes to succeed 
in business must be endowed with 
an unusual amount of strength. 
endurance and vitality. I have 
found the way to develop these 
qualities in the shortest possible 
time. I have done it myself, with 
my own body, and I have done it 
for many other of the world's 
strongest men. 

EARLE LIEDERMAN 
The Acme of Fhyaleal Perfection 

Let me take you in hand and 
make a real man of you. You 
will always bless the day that 
first you sent for my book. I 

can put pep into your actions. 
vigor into your step, and make 
your mind so clear and alert that 
you simply must go ahead in 
business and social life. There 
is no reason why you should go 
on through life all fagged out. 
more dead than alive. Let me 
change all this-let me make life 
worth living. Give me a chance 
to show you what I can do for 
you. 

Send To -day for 
MY NEW BOOK 
"Muscular Development 
It tell. how I ran help you. I will 
'.end this valuable book to you in recent 
mall on ree..11a of only lOe to cover 
eel of mulllna and wTapping. Use the 

coulee below. The book contains full 
fart leulars of IDs splendid offer, and la 
Profusely illustrated midi pictures of 
'piano Of the %port I's s'nsi grit men whom 
I have train, ti Don't pass this by. Sit 
right down and 1111 In the coupon. Do 
it now, this minute, while it Is on your 
mind. 

EARLE E. LIEDERMAN 
Dept. 704, 203 Broadway, New York 

Earle E. Liederman 
Dept. 704, 203 n'way, N. Y. C. 

}:nrin,sl find lur for stilt ll anti 
I1 seod nn t ,m . v fir In% tllq.rr I 

I..nk Stu -co In leas It Inert 
\ I. 
5.1.1 .. 

_12.57_5251575-52.5257_525-2525252_9_57.52.5 
Please mention EVERYDAY ENGINEERING MAGAZINE'. 
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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 NOW! 

GEORGE D. WHITE CO. 
Aeroplane Manufacturers 

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

This is not a Real Machine but a 
Wading River 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 
controle, dummy Lib- . .v 

=1 

arty Engines, Paragon 
Propellers-very de- 
tail a perfect repro- 
duction of the original. 
It Is easy to build with 
Wading River parts. 

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

Feb. 9, 1919. 
Have bad fine success with my Nieuport Biplane. It has flown 
151 feet. E. Waterhouse, 521 W. Mo. St., El Paso, Texas. 

SET OF II SCALE DRAWINGS OF BEST KNOWN MACHINES 
This set Includes the Nieuport monoplane, Bleriot. Curtiss Hydroplane, Antionette, Langley 
Tandem. German Taube, Deperdusin. Wright biplane, White Racer, White Flyer, and Champion 
Rarer. Send Sc for OUR LATEST CATALOG. 

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

Build and Fly 
a Model of the 

NC -4 
Here's another new "IDEAL" Model Aero- 
plane-the celebrated Naval -Curtiss Sea- 
plane-the first to cross the Atlantic 
Ocean-a strictly American 'plane every 
American boy will want to build, This 
Model is a dandy: 41/2 feet across the 
planes and a true, scale -model duplicate 
of the real NC -4. Guaranteed to rise 
from the water and make a perfect flight 
under Its own power. Get a set of 
"IDEAL" Accurate Scale Plans, including 
Building and Flying Instructions, and 
build this wonderful Model Aeroplane 
right away. 
Plans and Instructions for 
building a 41.1 -ft. Model NC -4 50c 

Other Plane and Instructions at 
the following prices, all postpaid: 

DE HAVILLAND BATTLE PLANE, 35c 
Curtiss Military Tractor, - - 25c 
Bleriot Monoplane 25c 
Nieuport Monoplane, - - 25c 
Taube Monoplane. 25c 
Cecil Peoli Racer, 25c 
"IDEAL" Model Aeroplane Construction Outfits 
containing all parts and materials needed to brill 
thee@ Model Aeroplanes are sold by leading Toy. 
Sporting Goods and Department stores. Ask for 
thorn at your store. 

"IDEAL" Model Aeropisss Catalog. 
48 p9es. 5 cents postpaid 

IDEAL AIRPLANE & SUPPLY COMPANY 
Established in 1911 

Gar. West Rotate@ & Wooster Sts "J ; 
New York City 

_U.:c 
- 
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MODELS THAT ALTJALLY FLY 
Build your own flying boat from our 
superior working blueprints and materi- 
als. The ONLY Biplane Flying Boat 
on the market that will actually rise 
from the water and fly under its own 
power. Two sheet working blueprint 
one half actual size with full building 
and flying instructions. $1.00 postpaid 
in U. S. 

Complete materials to build this won- 
derful flying boat with full building and 
flying instructions including two special 
band carved propellers $5.00 postpaid 
in U. S. Canada 25c extra. 
Blueprints of the following flying mod- 
els one half actual size with full building 
and flying instructions SOc per copy 
postpaid in U. S. Complete set of four 
blueprints $2.00 postpaid. 

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

Foot flyer. 
MONTAUK FLYER, Flies 500 feet. 
Seed for Catalogue ready September 1st 

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

Address Special Dept. 

Please mention EVERYDAY ENGINEERING MAGAZINE. 
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YOUR OPPORTUNITY 
Canceled Government Contracts 

We have ,eared a large quantity of Small Motors, Generators and Charging Outfits. 
This material is new, still in original cases and carnets the full factory guarantee. 

This is Your Opportunity to buy new, guaranteed 
Electrical Apparatus of Standard Manufacture 

Battery Charging 
Out fib 

For ow nn 110 ,sit. A. C.. e0 
Hele legit phew eur.eaet only. 

90 wat.. cobee S48.50 10 amper.( . 

150 well. 50 melt. 
S 68'3O a ampere.. 

I30 watt.. IS volts. 868.50 
wait.. 
to acopen, . 

WM ..>a. l,. $94.50 
All euttt, complete with 

beard et cut .ben. 

e 

Mall tAN nos r 
1gs., Ora.r. 

or 

roll wog C. O. D. 
.abjert to full es- 
serin.,iw 

MONEI'BACg 
GUARANTk'.F 

H. P. IMOTNDUCTIONOR $32.50 50 Ito or 220 volts, A. C. 
60 cycle. single phew, 
1750 R. P. M. 

ALL MOTORS COMPLETE AS CUT 

a 

1 ` H. yoke yos 

4 A.C.,14 
gyeE.,dngle phase 
1750 R. P. M. 

WASHING MACHINE MOTOR 

WRITE FOR CATALOGUE. BARGAINS IN MOTORS AND GENERATORS. SPECIAL QUANTITY PRICES 

POLTPIA$E MOTOR:: 1EPIU10I MOTOI$ :K 
pep ° .1 - .Ñ NEW MOTORS I;zrp w ; 75° 2 EL P. $7114 Ili. I. Mai 611 P' 

MANvirAC1't'RERM' DISTI4IIIt.'TER 
CHAS. H. JOHNSTON - West End - PITTSBURGH, PA. 

You Make UmakeM Model Airplanes. 
Send $3 quick for UmakeM Airplane Making Outfit No. 17 

No. 17 UmakeM Includes 
UmakeM tools. blueprints. alu- 
minum. wood. rubber and every- 
thing for Making the Curtis 
7. A. 4. Model dying plane 
Pictured here. To make as 
many more planes as you wish 
only Inexpensive wood and raw 
materials are needed. It Is 
Made from 5k' flat UmakeM 
ply wood. out out with UmakeM 
derail Saw and designed to St 
together In an easy yet strong 
and compact manner. 

You can saw out a wing or 
a fuselage In a Elffy. Several 
Duplicate parts can be cut at 
the same date and by the same 
operation. making replacements easy. No Intricate Autos together of numberlee, email atrito. Each maln 
part U simply scrolled out of one large piece of ply wood. The wing» cat Into 5100 sod are held safe and 
Um. You bend two pieces of wire, slip them through four hole., and the Chassis Is ready for the sale. 
It's all Dead Easy. 

When you are ordering UmakeM Airplane Set ask about our 10 other Umakelf outtis with which you 
can Slake Money Making Umakelf Toys. UmakeM Furniture. Novelties. UmakeM Metal Working Lathe. 
and other Popular Umakelf project». 

W. R. PRICE, Inc., 71 UmakeM Building. 127 5th Avenue, New York, N. Y. 

THE MIDGET SLIDE RULE 
will solve any emblem In addl 
don. subtraction. multiplication 
division and proportion. A Log - 
Log Scale glom any root or power 
of any number. ()Ives Logarithms 
One,, Tangents, Cosine', (atan 
cents and the dedmal equivalents 
.1 fractions to all decimals. It Ii .. a,J grease and water proof and will 1}3 J/ give years of servios. This rule Is r V not to be compared with the paps '="f% utility rules which sell for Slot 

and are put together with pape' 
faateuen. It la accurate. ,mole 

ar operate and comparison allows that It Is undoubtedle the 
fasten gad most complete rule made. Our refund guaran weroc ese roe from loan or dsa.pea'nament. An lontrortion book le 
pages, 12 iltaetratken., I. sent with each role. M e C in. Made 
Y two too -Nile: Mw' (white meted teell. 51.00: White Celluloidn 
51.21_ Loather Carr Sor extra. Your now., bark If sou . n t 

.r Nbed. land I" C"."'" Gilson Slide Rule CO,Niles, Mich. sole 

LE 
E"Z'SUSPENSORY- 

K 
FOFIM FITTING FOR ALL MEN 

LINEN ` -we,. 
MESH) ¡tar 

.c 
Baibrfeeae $1.25 

Cc4e s.ca 
Lima (Mesh) $I.50 One Extra 
Flee Glove Silk 52" 
Henry Silk (Mesh) $2.50 Sack 

I 

At past ~Zero or rrst postpaid on receipt o/ ;owe. 
A. R. CHISHOLM CO., New York, N. Y. 

Sob 596 1 32 8 BROADWAY 

PRICES 

$150 

ALL 
SIZES 

NATIONAL 
TRADE 

DENTAL 
SCHOOL 

ant e. W.awnn Awe.. If -AGO. ILL. 
LEANN MECHANICAL DEN TI$TNT-DEMAND UNLIMITED 

'Darn $170e to 14000 yearly In mechanical dentistry. 
big and growing demand everywhere for mechanical den. flit.-like a gold mine. unexplored. Attend this school 
any time of the day or evening: be taught tndlvldnally 
and learn by actual practice, without book study. Our 
(intern. the moist complete In the world. 4 used exelu- 
dealy In this school We are constantly called upon to 
$11 high -Warted DoYDoor. Why out qualify for one! Be tab to yourself; Sod ont more about etteeptIonal oppor- 
tunity we offer. Visit the school or write for booklet B. 

IMPORTANT TO MECHANICS 
Learn more about the Machinists 
Trade. The Modulates Oalde Hand 
Book will do It. $2.00 worth of Prac- 
tical Shop reference for 15 cents. A 
book for the Machlnlst. Toolmaker 
and Draftsman: It Orel practical data 
on Dean Taps, Weight of Metals. Drill'. Pipe pitting. useful Multipli- 
ers. Decimals. Lettering: and how to reed a Micrometer, also numerous 
other table'. Bend 25 cents 1n sumps. 
Agete wanted. 

LACLEDE BOOK CO.. 
425 Odd Fellows Bids., St. Leek, Me. 

COMPLETE CHEMICAL OUTFIT 
Fifty (55) different ehee,loala end twenty (SO) 

Pieces plea of Chemicals Include Iodine, Mer- cury. An etc. Apparatus Include' alcohol lamp, alibi i) tat mow glue funnel, beaker. Erlenmeyer Saek. eta Beet oar serf made. Not a plaything, Bend HAS. ~ad by ersrem collect 
TECHNICAL EQUIPMENT COMPANY. 

22 East 1781 QL, 
Imo. 

Now Tort City. 

HBBATTERYCHARGING- 
PADS B i GÍ PROFITS , 

Gel Ble Kt This Fall. $100 to 1200 CLEAR 
Every Mo 

Pnthro. 

e brings fait demand for reliable HS Battery 

o 

service. Oro your NB 500 watt Charger NOW. 
Recharges 1 to S 6 -cull. batteries Coat 10c to 
lie rail, rustomer pays TSc to $45'1. No repairs 
can hurt outs or expeuslre renewole--elsd$. re - 
11,1.1e .enlre Easy to install and (negate. no 
enechaullal knowle,lae required. 
Small Cash Payment Pets This d 

11,MoneyMaker In Your Shop. 
Balanee on easy tnnntbly terms. 
l'ro$1a eslb rnt carry Poa 
Atandote lion,' -Back uaeantee. 

Start NOW to Dutid rue w,w Lc pen - 

nrn,. rro0tabi. in... 7t' 
yltr 

la .rd.,a} w 
rr Trar wt thla .d andan.lT7't_ 
DÁ M I..e lnfornwthm. we 
NOBART /ROTNrRS continuer 
Be.. EC 201 Trey. Oleo 

~emend At/n. Siaee lasf 

PHOZOGRAPt sq 
FROM MANUFACTU 0. U 

24 different styles, $1.00 up; 
SISO style, $40; $100 style, 

$351 ¿S0 style, $13. 
Plays Victor, Columbia and 

Edison Records. 
Mull Orders Filled Promptly. 

Send for Catalogue. 
DEALERS WHOLESALE. 

LOCKI 13 PRODUCTS CO., 
3 East 12th St., New York. 

DRAW I NG 
Bid Par-Easy 

Pleasant 
Work 

Draftsman earn $150.00 to $300.00 a 
month. The work le pleasant and the 
hours are short. 
You can get this big pay too. All you need Is the 
new 1919 edition of the Cyclopedia of Drawing and 
a tittle of your spare time The cost Wooly 7 cents 

day, and we give a year's consulting service free. 
See the FREE examination offer below. 

Cyclopedia of DRAWING 
t big eo,ome' each eilsal(is , board in gen - 
oho Ameraran Moroero and trimmed le sold 
ta71 page+ and mor. then 1000 Illuetranoru plata. dlagr.mr and blue pinta. 

The only books that thoroughly cover 
Mechanical, Structural and Architectural Drafting 
in a non -te finical way. You don't have to know anything about the subject to understand them. 
They begin at the beginning and tell you every- thing about Blue print Reading-Merhanicel 

'Drawing-Machine Design-Machine Drawing- Structural Drafting-Architectural Drawing and Lettering-Shades and Shadows-Perspective 
Drawing-Freehand Drawing-Pen and Ink Rend- ering-Typographical Drafting-Drawing Instru. manta and Their Uses and hundreds of other 
things connected with the work. 

WEEKne FREE 
You can have these books for a whole 
week free without sending one cent- Just send the coupon below and all volumes will come to you at once by express collect. Use them a, if they were your own-go through them thoroughly 
and send them back at our expense If you don't want to keep them. If you do keep the book, send us only $2.00. You can send the balance of our special introductory price - only 111.20 the same way-$2.00 each month. 
Remember gnu don't take any enures. The rink I. a0 

and the benefits will all be yoa,a-Send the Coupon today 

American Technical Society 
laeol D.357 CHICAGO, U ro, A. 

1bpPFDU.1>Tppfb, nup 

AltllwiNbnlAwlKb h 

PART I PaaT 

wrO.laUL 
anancn w 
Usu. p 

>Amerlcan 
Technical ; society 

Oche. r307 
`CHICAGO. U. s. A. 

Plesre .end roe the 1wl. 
cydar.dla nr Orawine, E for 7 .lay. r'eee Summation 1shipping charge, willect. I well I 

tend you a2 00 in . day, and 12.0) 
each month until the special prim of 1 li i0 is in o and you 11 

ne 
send roc 

receipt showing the book.. r none. If 
1 decide not to buy 1 .ill n tum the 

books In 7 days 

Name 
,tdergae 

Rejneneis 1 

Please mention EVERYDAY ENGINEERING MAGAZINE 

Digitized by GoQgIe 
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CLASSIFIED ADVERTISING COLUMNS 
Advertisements in these columns 5c per word, average 7 words to the line. To insert 
advertisement under proper classification copy should reach us not later than the first of 
the month. 

Agents Wanted 
MAKE $30 next Saturday. Agents Salesmen-Dlstriot 
Manages --brand new invention selling like wildfire. Sell 
Speedeator for Fords. So good It'a used by 17 U/elate 
of Ford Motor Ce. Makes any Ford run take a Packard. 
S stalling and butklty Put on quick-no . 
Loot or bolas to bore. Instant satisfaction. 
make money Quick-sell tan to twelve a day easy. Mnal- 
listar, DI., sold four ant afternoon. profit $12. Helton 
Utah. makes over $300 every week. Dane W. V. $55 

time week spare me only. Burry. write qui 
s. 

rk for detalla 
and exclusive territory. Address Perrin Company, 1016 
Hayward Bldg.. Detroit, Mich. 
AGENTS-Something diferentl Our »radium (Lumi- 
nous) Crucifix actually Shines in the Dark. Startlingi 
Mysterious I Wonderful enthusiasm follows every dem- 
onstration. 1505E profit on every sale. Sale manufao- 
corers The Pioneer Corporation. 1265 W. 03rd Street. 
Chicago. 

American Made Toys 
AMERICAN MADE TOYS WANTED. An opportunity 
for homworkes on small scale and manuRen,Wsrs on 
large sale. Unlimited quantities needed of Toy Sol- 
diers, Army, Navy, Marines, Cannons. Machine Guns. 
Warship 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 stores and tpy dealers. This new Ameri- 
can Induavy stands out conspicuously. Factories are 
established, people trained, machineries made. Christmas 
Set. needed In millions this year. The great hit for 
1119 without any competition. We are bales of these 
goods all year. paying fixed prices. Attractive prices 
offered for painted goods. Bperleooe or tools unneom- 
sary. Hundred and more made complete per hour. 
Casting form outfra from $3.00 up. If you mean busi- 
ness. send for booklet and information free. TOY SOL- 
DIER MANUFACTURING CO., 82 Union Square. New 
York. 

Auctioneers 
AUCTIONEERS. Make big money. Free Catalogue. 
Carpenter's Awaits Schools Kansas at/. 

Automobile Accessories 
MORE Power, lees fuel, no carbon. No Mistey plan 
facts, rsulta guaranteed. Write for booklet. No -Leak -O 
Piston Bing Company, Baltimore, Maryland. 
POWER e4 the FORD DOUBLED through leverage. 
The greatest malefaction to CLIMB MU" PULL 
through MUD without awing Ford Low. Vittar "4 
Speeds ?reward" Auxiliary Tranamfaalon te methani- 

VANTdDESe 
1p 

provides the 
attached. Among 7 VITAL AD- 

ssd" or "Interme- 
diate" speed. Owners. Agents. w not learn the facts? 
Write 
devices toW 

for 
increase Power Akllily, 

lete line 
rmomy-4-FORD" at Speed 

of Ford Cars and Trucks. Cmvindnr Trial Plan. 
T. Victor Manufacturers, 246 West 54th Street, New 'York. 
Valentin Rubber without heat or tool". Whirlwind 
seller to every Auto Owner. Further particulars free. 
Muscatine Agency. E402. Muscaioe, Iowa. 
B ATTERY CHARGING. Profit $100 to 3250 Clear 
Monthly with RB Equipment Your lighting current or 
engine operates. No expense to you. Easy payment 
plan let» outfit earn own way. Satisfaction guarantees. 
Write HOBARTS. TROY. OHIO. Box EH. 

Aviation 
YOU MAKE UmakeM Bring Model Airplanes. Outfit 
$3 00. See UmakeM Advertisement Page 59. 
CELLULOID AIRPLANE travels twenhi feet and re- 
turns. 15c. Richard Lavery. Asbury Park, N. J. 

Blueprints 
SEND 25o for each UmakeM Blueprint desired from 
following list: Blerlot Aeroplane (3)' Curtis Aeroplane 
(2); 4W' Workbench; 54' Workbench with drawers; 
S ewingetand; Bookracks: Stationary racks. Send IOe 
for one Toy design sheet or dollar for twelve. W. E. 
Price, Incorporated, Eighty-two UmakeM Building. Filth 
Avenue. New York. 

Books 
BOOK& Practical Mechanical. Auto Aviation. Hoe 
Study Books. Easy payments. Bent dime "tonight' 
for catalogs. Amero, Department B-2, Aurora. Illinois. 

BOOKS ON SEX. For men and women. Catalogue free. 
United Sales Co., Springfield. Ill. 

BOOKS FOR MEN. Aleo "Classy" pictures. Catalogue 
free. United Sales Co.. Sprnsgeld. Ill. 

Business Opportunities 
BUILD UP AN INCOME IN OIL-Others are doing It- 
Why not you/ Today is the opportunity. Join our eau 
monthly payment plan NOW-It may mean hundreds In 
profits. Write for information. National OU Drilling 
Co.. Dept. "J." Houston. Texas. 
I MADE $30 a week at borne; French breadmaking. 
15 years' experience: free booklet tells how to start 
without capital. Asbbrook, Marengo, Ohio. 
MANUFACTURE TOYS. Dollar UmakeM outfit Includes 
materials, tools. Instructions to start. UmakeM Shops. 
UntskeM Building, Fifth Avenue. New York. 

Boys 
See 

UmakeM Advertisement Page 59. 

Chemicals 

BOYS I You Make UmakeM dying Airplanes. 

DYES-Set of 25 different colors representing harlots 
classes of dyes. Material sufficient for dyeing scores of 
skeins. Outfit includes 5 teat -skeins of wool and cot- 
ton, 2 dyeing chemicals and spoon measure. Send $4.56. 
ORGANIC OUTFIT -40 organic enemies!" representing 
various groups (hydrocarbons, alcohols, acids, ketones, 
phenols, dyes. eta) Send $5.60. 
CHEMISTS-Lowest prise on chemicals, apparatus. 
minerals and equipment. Our Technical Bursa will de- ing. 

ApppDalrswatoreery Oumiter."Hausman Street, 
Knoxville, Pittsburgh. Penna. 
PIGMENTS -25 different pigments used in manufac- 
turing Palote, Varnishes. Rubber, Pa pr eta Send 
$4.00. Sets sent by express, Charges Collett. Technical 
Equipment Company. Dept. 2C, 22 East 17th St, N.Y.C. 
CRUDE RUBBER: Eywlaent with pure anoompounded 
India Rubber. Make tire patching cmenta, water proof 
cloth. petoaa tire filler, rubber stamps, eta First latex 
Para (highest grade India rubber) 4 ox. Gee; 8 ca.. 
811c; 1 lb.. 31.25; 5 lbs. $1.60. Address. Bunsen 
Supply Rowe. 14 S. Canal RE, Akron, Ohio. 

Fish 
GOLD FISH. Imported Japanese, Chinese and Ameri- 
can fish aquarium lento We manufacture beautiful 
Dome aquariums. the circular fret Pioneer 
Goldfish Hatcheries. Racine. Wisconsin. 
CATCH Fish. Seery Trip! Jsilu's Llgaid Bait. Price 
3L George Julian, Albany Building. Boman. 

Formulas 
GUARANTEED Workable Formulas --$1.00 each: Auto 
Ant -Freeze Preparation; Oremelees Massage Cream; 
Making Ink In Tablet or Powder form; Wall Paper and 
Shade Cleaner; Soldering Alloy for Aluminum. Detailed 
method of preparation and sources of supply accom- 
pany all formulas. Industrial Methods Bureau. 1 West 
34th Street. New York Citr. 
EXPERT CHEMIST will furnish Formulas. Processes 
and Trade Smarms. All lines. Lida tree. W. L. 
Cummings, Ph.D., 228-280 Gordon Ave., Symons. N. Y. 
660 FORMULAS including Resllvering Mirrors-Renew- 
ing Dry Batteries -Mechanics Soso --Luminous Paint. 
25c. "Ideal" 5501-EG. North Bobs, Chicago. 
500 SUCCESSFUL money -making formulas and trade 
secrets. Postpaid, 25c. Charles Dynes. Winchester, Ind. 

For the Shop 
PREPARE for lomt dry prosperous evenings. Send 
live Dollars for full set Blueprints and Instructions to 
Matte UmakeM Mew -Cutting 

dollarsNine 
blue idontooWorkbchh. Profi Incorporated, Eb makeM 
ng. Fifth Avenue. New York. 

For Inventors 
YOU MAKE a UmakeM lathe; then make your own 
Models. UmakeM Shop, UraakeM Building, Fifth 
Avenue. New 'York. 

For Sale 
100 5% ENVELOPES PRINTED to your order (2) Mars. 
750 prepaid. Write for Samples. flacon Novelty Ca. 
Rochester, N. Y. 
GENUINE INDIAN BASKETS -90 Styles. Catalogue. 
GILIIAM. Highland Springs, California. 
WILL SELL phonograph cabinets unvarnished. Do your 
own varnishing and installing motor. Saving 40 to 5t. 
Write for particulars. Bullock Mfg. Company, 4731 
Median, Chicago. 
FOR SALE. Speedy slide crank engine in perfect con- 
dition. Write roe. Prentice, 226 W. 78th SL, N. Y. Qty. 

Gummed Labels 
FREE CATALOGUE containing ideas in package labels 
suitable for your business. Stock labels a specialty. 
Royal Label Co., 29 B. Seventh. Philadelphia. 

Help Wanted 
WRITE for newspapers and magazines. Big Pay. Ex- 
perience unnecessary. detalle free. Press Reporting Syn- 
dicate. 534 St. Louts. 
GOVERNMENT positions highly deal rable; thousands 
appointed annually through frequent examinations every- 
where; prepare immediately for Post Office Clerk. City or 
Rural Letter Carrier. Railway Mail Clerk. Washington 
Departmental Clerk. Stenographer-Typlst, unexcelled cor- 
respondence Instruction at $5. Request particulars con- 
cerning positions desired. Federal Civil Service School, 
604 Kellogg, Washington, D. C. 
U. 8. GOVERNMENT wants Hundreds Railway Mall 
Clerks. Commence $00 month. Raise to 3150. Fall 
examinations likely everywhere. Common education 
moneient. Sample Questions free. Write Immediately. 
Franklin Institute. Dept. E09. Rochester, N. Y. 

Machinery 
WRITE UmakaM Shots, UmakeM Building. Fifth Ave- 
nue, New York. for everything to make Bcrowcutting and 
Milling Lathe. Blueprints only Five dollars. 

Male Help Wanted 
RAILWAY TRAFFIC INSPECTORS; $110.09 a math 
to start and expenses' travel U desired eetrltalted ad- vancement. No we limit Three enccttlu. 

.home 
nitre,. 
dea to f a bookkleett 

CM--SI..n 
for 

IBIB1 Esc 
TRAINING INSTITUTE, N. Y. 

Manual Training Shop Equipment 
SCHOOLS. CHURCHES. vyCHpURCHES. 

~BM. Send 
Club, 

for UmakeM FixingAirplaneoutfit wiith Blueprints. Instructions, alrplanewood. tools, materials. Send two dollars for UmakeM outfit, tools, materials to make 
sixty toys. Send fire dollars for UmakeM lathe -making blueprints. Instructions; castings later. Address W. a Price, Incorporated Eighty-two UmakeM Building. Fifth Avenue, New York. 

Miscellaneous 
SELENIUM CELLS 

Made by entirely new process. Hg1gghplyy seaaiive and 
QSlck-aoUeL Suitable for all operimenta From 
up. Write for catalog. Selenium Laboratories, Good Ground, Long Island, N. Y. 
METALS: rammed in rods, to0ltg, sheets and wire of copper, steel, Iron, brass, bronze, aka akuainum and nickel. Cut to any alga and shape at reaatnahle prices. We handle very small orders as wail as large ones and give theta special atteatlm. Write for quo- tation. Cut Metal Supply Co., SS30-lIBrd Street, Richmond Hill. N. Y. 
MAKE MONEY-Resilver Mirrors. Formula and Instruc- tions 25 ot». (silver), several others free worth $S. Sterling Novelty Co.. 2945 N. Balls St., Philadelphia. Pa. 
@REED Canaries-Preamble pastime. Particulars free. lUid Farm, Lynnhaven, Virginia. 
TOBACCO OR SNUFF HABIT oared or no pay. SLOG If oared. Remedy sent on trial Supsrba Co., S. 1t., Baltimore, Md. 
ENGINES--Castings-Blue Prints --Gas and Steam. HP. up. Gears, Pulleys, etc. Complete eiroulars for stamp. Modern Model Engineering Co., Monadnock Block, Ch1Ggo. 
BUSINESS WORTH WHILE. I start yyoonn silvering mar - roes, plating tableware. Plans Free. (,lareoos Sprinkle, Dept. 80. Marion, Indiana. 

Model Supplies 
CRANK SHAFTS for model steam engines our specialty. 
Any type or number of throws to speoiaoation, also needle valves blow torches and other pa. Quotations 
on receipt o1 

parts. 
speclfeatiooa Modal Machine Shop Co.. 

415 East 71st St., New York City. 
I" STEAM Gauge Parts $1, Water Oauge, Valve, Parts, Castings $1, Bearden tube length $1. Aitken. 
1714 Brown, Philadelphia, Pa. 

Motion Picture Plays & Supplies 
p$22--30I0yppaid 

yyoExpernef e Ideas. suagUens suitable for. 
s.Free. 

Producers League, 630teiess 
atLismmple manse 

BARGAIN lists tree, Motion Picture =adduce, film and supplies. National Equipment Company, Duluth, Minn. 

Patents 
PATENTS. Promppt, personal efficient service an Attorney -at -law skilled in all branches of Patent prac- tce. Over 12 years actual experience, full Information 
Upon request. B. P. Flahburne 322 Nonni Building. Washington, D. C. 
PATENTS promptly prooured by personal gaped service. Information on request. James M. Lyles, Washington. 
D. C. 
INVENTIONS PATENTED; Trade -Marie. Reglatered 
Labels, Prints, Publications Copyrighted; prompt aar- lice: reasonable fees: plain advice; request detaDed 
Information before placing` your bullpen. Jaynes i Jaynes. 804 Kellogg. Washington, D. C. 
PATENT WHAT YOU INVENT. It may be minable. 
Write me. No attorney's fee until patent is allowed. 
Zetab. 1882. "Inventor's Guide" FREE Franklin S Rough, 510 Loan A Trust Building, Washington. D. C. 
PATENTS-Herbert Jenner, patent attorney andmechan- 
ical expert. 622 F SL, Wf aahington, D. C. I report If a patent can be had and its exact met. Send for air - enter. 
INVENTORS-Send sketch of your Invention for advice 
regarding patent protection. Twenty Years' Experience. 
Hand -book on Patents sent Free. TALBERT at TAL - BERT. Patent Lawyers, 4821 Talbert Bldg., Washing- 
ton, D. C. 
PATENTS-Fees in Installments. Frank T. Fuller. for- 
merly Lieutenant. Engineers. Washington, D. C. 

Please mention EVERYDAY ENGINEERING MAGAZINE 

Digitized by Google 
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CLASSIFIED ADVERTISING COLUMNS - Continued 
Patents 

PATENTS. Over TO years' pr.Nse; all eommunlesUoaa 
Miletb confdeoUsl; Win dhoat on patent* free oa request; 
.otrlal facilities for adios emsaltationa. Mum Co.. 
Pater attorneys. W Washington. Toe Building. Chicago. 

INVENTORS --Wrier for our free Woirated guide boot 
"Bow to Obtain a Patent" Send model or Meech and 
description of lo.ention for our opinion of its patentable 
nature free. Highest References. Prompt Service. Res - 
unable Terms VICTOR J. EVANS CO.. 748 Ninth. 
Washington. D. C. 

PATENTS. Booklet free. Highest ~arrow Best m- olts. Promptness assured WATSON EC COLEMAN. 
Patent Lawyer, 824 le BL, Waaring:on, D. C. 

JOHN N. NeLACHLEN. Attorney at 1.45, Patents. 
Trade Marta CoOrtigbta 410 MoLachlen BWldhtg. 
Washington. D. C. 

PATENTS. 1dy fee payable Is monthly lnstellmsnts. 
'end sketch for advice. Booklet free. Prank Volker. 
Washington, D. C. 

PATENT extraordinary. No. 1,197.578. Collapdbl. Plag- 
pole, for home wee; good ado UMng features, ark 
for millions. Investigate Pried Lindataedt, Fairmont. 

m et n 
Minn. 

Phonographs 
SUMO YOUR OWN PHONOGRAPH. Particulars Per 
DeSHD-PhonR, P. O. Box T18. Attica. Indiana. 

Photography 
DO YOU TAKE PICTURES/ Write for hem .ample d 
Mr big magazine .bowing bow to make better pictures 
sad earn money. American Photography, 404 Pop Build- 
ing. Balm. Mae 

Poultry 
POULTRY PAPER -54e. year; 3 yearn 31.40. Samples 
free. Rabbit Book. 16.. with paper one year 118. Poul- 
try Advocate, Dept. -it gyrator. Now Tai 

Printing 
f11 NEWMARKET BONO letterheads sad pes head 
e eeiopes, printed. 31.40 prepaid ta Sib sane. Mao 
Printeey. Waawsutosu Woe. 

Salesman 
GAS WATER HEATER Made Automatic 336. Attach- 
ments. Different tat Clinton. Iowa 

Songs and Music 
WRITE THE WORDS FOR A SONG. We write muse 

and guarantee pubt lshw. acceptance. Submit poems on 
war, lose or r+tf subject. Chester Music Co , 920 So. 
Michigan Am. Room M. Chicago. 
"MUSIC COMPOSED" to words. Bauer Brea (for - 
nicety of Sour's Band). Oshkosh. Wis. 

Stamps 
APPROVALS 80% discount Reference. please.amp St 
bought Lang. 433-J 59th. Cloem. Illinois. 
STAaP% sent on approval at 70% discount Reference. 
required. J. Erns, Reno)), Dept. W. Hanover. Pa. 

Telegraphy 
TELEGRAPHY (both Skirls and Wireless) AND RAIL- 
WAY ACCOUNTING taught thoroughly and quiche/. lilt orrice now paid. Great opportunities. Oldest and 
largest Rrhnol. Gs.. 45 yearn Catalog free. Dodgem 
Institute. 24th Street Veneratsc. Tad 

Tricks 
1.116 STAGE TRICKS with 644 lllustratioaa Oae 
f e. Small Catalogue Pre& Boroma.. 14OstajCa, 
Statism IL 114 West 34111 St.. New Yost. 

Tricks 
1G MYSTERIOUS TRICKS. Inaaoatlpos how to mega. 
.$d perform womerttlb. 16 ante 4wep L Lab. ab. 
1 Wabash Ain. Yomptown Ohl.. 

Usedd Correspondence Courses 
ii tYtMpele.. 

Deed 
Se good forComma booed. W. 

oarem 
7 Iineoa. 3711 'W' Streai. PtlladrlpWa, Pa. 

UmakeM Shops 
U MAKEMISTSI The Publisher will accept your adver- 
tisements In this Clarification tf you deals to sell any- 
thing made from your Umakeli at* such as UmakeY 
Laths, Umakekt Wort benches. Umak.M furniture 
Novelties. UmakeM Model Airplane, or UmakeM T. 
Oreautse UntakeM Membership in your ezanunity. 
Umakel membenhlp entitles holder to free advice and 
oe-owratlon Making Money Making Maebandlaa Ad- 
dress Umakdt Char New Yak. 
MAKE MONEY DOING GOOD. Stan UmMeM Clubs 
YOU, Community. Addren UmakeM Clubs. New Tort. 
SEND DOLLAR tar UmakaM Membership and get dollar 
UmakeN set free. Address UmakeM Clubs. New York. 
MAKE MONEY DOING GOOD. All member. need 
UmakrM outfits We allow orgtnlron pod commlatone 
for all UmakeM Merchandise bought tq Member, Ad- 
dress Umaltebi Clubs. New York. 
SEND THREE DOLLARS for Umakeb Airplane get and 
Make Plying Model Airplanes lan Big Land. Address 
UmekeM Clubs. New sort. 

Wireless 
WIRELESS party marble later, raffia/ daft. al la Magma wire, half prod. 33 -34 -31C -311-311-441s: 
bummed US lerrer-keob aeis Me. 

th door weirs sad Pospald Rleea~anent Letrfs Marlette. - . . e. , _.. ..- . e. e 
' - 
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The Burgess BLUE BOOK 
for all Practical Men and Electrical Students 

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

The drawings of connections for electrical apparatus Include 
Motor Starters and Starting Boles, Overload and Underload 
Rolease Boles, Reversible Types. Elevator Controllers, Tank Con- 
trollers, Starters for Printing Press Motors, Automatic Control- 
lers. Variable Field Types, Controllers for Mine Locomotives. 
Street Car Controllers, Connections for Reversing Switches, Mo- 
tor and Dynamo Rules and Rules for Speed Regulation. Also. 
Connections for Induction Motors and Starters, Delta and Star 
Connections and Connections for Auto Transformers, and 
Transformers for Lighting and Power Purposes. The drawings 
also show all kinds of lighting circuits. includingspecial controls 
where Three and Four Way Switches are need. 

The work on Calcuhtiona constate of Simple Electrical Mathe- 
matics, Electrical Units, Electrical Connections, Calculating Un- 

known Resistances, Calculation of Current in Branches of Paral- 
lel Circuits. How to Figure Weight of Wire, Wire Gauge Rules. 
Ohm's Lew Watt's Law, Information regarding Wire used for 
Electrical Purposes, Wire Calculations, Wiring Calculations, 
Illumination Calculations, Shunt Instruments and How to Cal- 
culate Resistance of Shunts, Power Cdtleulatiota, Efficiency Cal- 
culations. Measuring Unknown Resistances, Dynamo and Dyna- 
mo Trouble*, Motors and Motor Troubles, and Calculating Size 
of Pulleys. 

Also Alternating Current Calculations in finding Impedance, 
Reactance. Inductance. Frequene , Alternations, Speed of Alter- 
nators and Motora, Number of Poles in Alternators or Motor, 
Conductance, Susceptance, Admittance. Angle of Lag and 
Power Factor, and formulas for use with Line Transformers. 

This book is recommended by practical men. It is being used in technical 
Schools. Electrical establishments furnish them to their employees to save time. 
Industrial establishments give them to their customers. 

The Burgess BLUE BOOK Will Be Mailed, Postpaid, on Receipt of $1.00 
i Send dollar bill, money order or check. I g aranles aatialaction or will 

realm your money if you decide not to keep the book after using it for five days 

1: BURGESS ENOINEERING CO Consulting 42ndchaD : 
c4 

Write Everyday Engineering Magazine Service Dep't If You Need 
Information on Mechanical, Radio, Electrical 

or Automotive Matters 
Headers of tale magazine are incited to writ* for, any Information relative to procurement of supplls. tools. technical equlpman. boob. etc. they mar need 

to any on their studies or mechanical work more efficiently. Technical advice relative to all subjects within the scope of our magazine L available to all our 
sabealbas and our Dorm of editom and contributing experta may render you valuable service if you avail yourself of this privilege. 

AU Inquiries should be addressed to the SERVICE DEPARTMENT MANAGER and Will resolve prompt attention. The enclosure of a stamped. selfaddreased 
envelope or portal card la a courtier that will be appreciated and wlU insure prompt receipt of the deeired Information by the enquirer. 

The Services of Our Staff of Experts Is Yours for the Asking 

Pleats mention EVERYDAY ENGINEERING MAGAZINE 

Digitized by Goode 
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OPENT RThat Machine or Apparates u" ̀  j O`Yon Can't Make Quite Peeled 
Give us the Idea-we can develop It for you. That 
la out business. Tor years we have been perfecting 
mechanical and electrical inveatlon,. We have ex - 

1 machine work. Also, 
werta 

for 
make ao esl 

and 
pecial y pofdesigning and building 

labor saving machinery. Get in touch with us -- 
our charges are very moderate. 

ELK MFG. CO. 
1928A Broadway New York 

AVIAT ION F R=E E Information 
Send us your name one Jddress for full lnformatlen regarding the Aviation and Alrplano business. Find out about them any great opportunities now open and how we prepare you at home, during spare time, to qualify. Our new book °Oppertunitlaa In the Airplane Industry" also sent free If you snowor at once. 

AMIrRICAN SCHOOL OF AVIATION Dept 507 431 S. Dearborn St. CHICAGO 

Small Investors Wanted 
s 7'o co-operate In r000very of 11.40,000 ,r ' t cargo. Salvage already accomplished 

by 'went LEAVITT DIVING ARMCR 
proves practlrnhility and big profits 
In future Operations. 

' il' Por full particulars address 
1..3' Leavitt Deep Sea Salsa:* Co. Inc. 
f t Temple Bar Anne -t. Brooklyn, N. Y. 

SPEED LATHE $7.00 COMPLETE 
SWING 7 INCHES 24 INCH METAL BED 
Bead has a three mead tone. Rolndle has No. 1 Morse 
taper shank center.. bole through spindle. 3% lash 
face plate Is furnished. Tall stork has a screw fed 
spindle and No. I Home taper center. Spur eettr la 
fumished for wood turning. Rand wheels are on ail 
adjustments. Rot la adjtuuble to all positions. 
Lathe la complete at the above pries le inch bed if 
wanted. 

M. & J. SPECIALTY CO. 
252 S. Parla St.. Pontiac, Mich. 

CHEMIST AMAZING DISCOVERY 
25 Mcles on One Gallon Gas 

MOTOROL 25 to 50% more miles per tal. 
25 to 25%h more power. 

Means Faster Ignition 
Ono Dollar Uniform Combustion 
Postpaid No Carbon Deposits 

Less Wear and Tear on motor 
Agents Wanted Maher Test of Gasoline 

AUTO PRODUCTS CO. Der*. 66, 226 W. 131itk Si.. N. Y. 

Making Your Invention a Financial Succesa 
How beet to dleetwe of poor faoenttoa lt'at Mad of westernize to mate for poste proteetten 
wises Pawl of ntrar. owl mirtntee le avWd 
Valuable tabls tad other dote 
By M. 0. Delaney. an experienced Inventor. in 

The Inventor's Manual of Valuable Information 
11.50 par copy. postpaid 

Additional Information and Tabla of Contents will be 
mailed on request. 

G. E. Parry Cs.. Publishers. 1925 Broadway, Mw Tort 

Telegraph Pictures 
BY ELECTRICITY 

A complete set of two machines 
of this marvelous equipment for 
only $19.50. Instructive, mysti- 
fying and woeful. This picture 
of President Wilaon was tele- 
graphed by these machines. Pic- 
ture telegraphing is the coming 
science. Write today. 
L J. LOWMAN CO. ,Dap. L. Ogleti 0te1 

V 

Your Prospective Customers 
are listed in our Catalog of 99% guaranteed 
Meiling Lists. It also contains vital lug. 
geºtiona bow to advertise and well profitably 
by mall. Counts and prices given on 9000 
different national Lists. covering all classes: 
for Instance, Farmers, Noodle Mfrs., Hard- 
ware Dirs., Zinc Mines. etc. This uaime 
bb referents book fro. Write for it. 

Send Them Sales Letters 
Too ego produce sales or inquiries with 
personal letter'. Many concerns all over 
U. S. are profitably using Sales Letters 
we wrhe. Send for ter. Instructive 
booklet, 'Vales y Safer Latter... 

Ross -Gould Maiijisi Lasts ' .5t. Louis. 

CELLULOID 
SHEETING. PRINTING. MOULDING. 

TURNING. DIE CUTTING 
EXPERIMENTAL WORK. ETC. 
NAPIER BROWNING CO. 

105 W. 40th ST. NEW YORK CITY 

The Experimenter's Shop 

1.7iIMaI1LT11Xli 
'UMW --- 

SHOP TOOLS AND EQUIPMENT 
Rough or Machined Castings 

SUPPLIES 
DESIGNS - MATERIAL - FITTINGS 

for Model Yachts and Ships 
Send Stamp (or Catalog 

DWIGHT S. SIMPSON, M.M.E. 
14 Olive St. Saranac Lake, N. Y. 

nimmumimmmummm{mummmumiuii{immmmmmii!mumuummiammmmmmiloi l 

GENUINE 
,DIAMONDS 

CARAT, PURE WHITE 

2 r 14K SOLID GOLD 
Ladies' or Men's Ring 

Wonderful value. Positively genuine diamond. Lea ko like 
fISO stone because of large spread. Remarkable ceder- brilllnnt snappy. Accurately cut. Price astonishingly I'. Bi 

oM 
ggest largem yeti hove ever seen, Your money refunded If you can dmplicata our offer at double our price. Written legal guu,oetre envero weight, quality and value. 

Order from this ad -You run no riak-everything 
exactly as represented. You can wear any of our dia- 
monds a year and return it and get your money back. 
Sent on approval If desired. Absolute satisfoction guaran- 
teed - nlways. 40 years' honorable dealings bark up one 
statements. Order now -diamonds aro o god, safe inve.t- 
ment-constantly advancing -10% toálefd omeare expert. d 
soon. Save money - Order Today! 
Send for bargain catalog -Full of aurerton+. 
Thouwnds of diamonds rings. watches and other jewelry offers et most rcmarkslsle cut prices. Get It -It's free. 
B. GUTTER & SONS, Wholesale Jewelers 
(Est.1879), 170 Nassau St.. Dir. 20 NEW YORK 

lmlmmlmmmlllmlllBmlfmlNlmNIIIIIImIIIIIBIN{NIIImNlllll{III1mIImllmlmmlllllllllNlilllmmlmllmll{1N 1+0 

arnElectricitY 
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the Great 
1 
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iét4 31/2 MON'ThHS 
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 ntighty Generators, Electrical Loco- 
motives and Power Plants. Everything to make you a Master Electrician. Look 
at thé picture taken from life in our 
shops. 

Become an Expert in 31 Months 
No need of taking l to 4 years to be- come an expert. We have proved this Be sore and check the trade that interests you Do it now. in thousands of cases. We are the only school reach- tri" j ing by the original Coyne methods, which means no COYNE SCHOOLS books, no classes-all practical training. 

Earn Your Way. Our employment department will help every ambitions man to earn a part of his expenses-without charge. 
Bennett W. Cooke, Director 

COYNE TRADE AND ENGINEERING SCHOOLS 
Dept. 160 39-51 E. Illinois Street 

CHICAGO, ILL. 

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 echcol. 
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. Fill out the coupon noto and Bend it for our big free book of information. It tells what others are doing and have done, what you can do 

Dept. 160 39-51 E. Illinois St. 
CHICAGO, ILL. 

Please send me that big free book. I'm interested in: 
DElectricity DDrafting OPlun.bine 

Motion Picture Operating 

'Marne 

Arlrlrese 

f_ 

Please montio,. EYERYD.+Y ENGINhtHlNG MAGAZINE 
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am s25 tj100aWeé 
BECOME A PROFESSIONAL 

PHOTOGRAPHER 
Big opportunities 

y NOW. It takes only 
a short time to qual- 
ify for this fascinat- 

ing profession. Three months' course 
covers all branches. 
Motion Picture,yCommetcial,-Portraiture 
Practical instruction; modern equipment. Da or 
evening glasses; easy terms. The School of 
Recognized Superiority. Call or write for com- 
plete catalog. 
N. Y. INSTITUTE of PHOTOGRAPHY 
Dept. 141 W. 36th St., N. Y. City 

" SHOAL KON-V1R-11R SUM RUI: 
TT,. trfelsl KON-VERTKR rMe 

rule has w 5.000 erndusuo.. vd 
over 1,5tiÓ Ir u.r and M 111 

'handle anything te ArftMe.ue. Ale. 
braInch..eIonad.ttarar.t 

Tai,d In n.eall1ie.elr 
the .wld, Y much MoryMr to oprot. 
than .th.r. of *UMW 

se an dc 

tr bn. 
EihaK1 .ek 

will get 
wh. 
Jibe.. 

lUafgláb" ww.li.ylo 
rasirailKTOMaCoDep1.r-T W.ogRt.. Beon, U.S.A. 

USE 'HB BÁLL BEARING 
ELECTRIC MOTORS 

BETTER POWER AT LESS COST 
SB Ball -Bearing Motors enbtantlally save on oper- 
lUns casts. giving more economlal, dependable. and 
better power than a gas engine. Trouble proof. absolute- 
ly reliable. Built for heavy senlce. Ideal for factory. p -age and machine shop. and lower power blitz. 
1.20 Drina You My HD MotQ sew.. on leer TCrm. 

Sago. to 15 h.p., A Yee to SUIT 
Your Med. 
Write our Service Departmentyear re - 0 eutre.enta. Get their advice-REG 
-.Mph, .fate what a+cobllo.rr yoe i.b é.u,. ere. et current 
wadable. we pow.+ «Mem 
for bane see.. t Met ooet. Attach tl is ad to rear l.tt.rhed send .11 
TODAY foe foil lntormetbe. Ask .l.e 
about if. Siren Ctrrgen. ra- 
gs., eft. 
HOBARr sROT11E Rr COMPANY 

Box [Ear Troy,Ci 
s.tv.. N...rf ..s atm... í,w rata 

g. 

Mathematics Made Easy 
The Area.aoope-the tbublnatlon Triangle 
aria a Brain -will maltlply, divide. Slur* 

ritaste and proportion. solve all problems 
trrtg000metry and geometry. draw symmetri- 

cal Sturm, plot art's. etc. Superior to any slide 
role. Simple to operate. Also Include. A 1BA.YS- 
PARZN1' TRIANGLE. PROTRACTOR and 
TITRES RULES. Used at Columbia Uaivenity 
Wawa Point. U.8, Aareanua Schools. line. Only 

postpaid. Order 'rotas before ou forget. 
Dept- U. L. J. LEISHMAN CÁ., Ogden. Utah 

DRAFTING 
Inventions and Ideas Developed! 

Mechanical. Electrical, Patent Once and 
Engineering ()yawing' of Every Description. 

COMPETENTDRAFTSMENATYOUR SERVICE 
A. G. HAGSTROM 

116 Nassau St. New York City 
Talaphone Bsda.an 4889 

SCHNOTERS 
SUSPENSORIES 

You can et perfect 
comfort and freedom. 

Schnoter-s Suspensories and 
lock Straps have gamed their 
wide- spread popularity by 

twenty. wear. fit. and low price. 

At Drug Stores or sent direct 51.00 
Send for booklet of other shies and prices 

J. C. SCHNOTER CO. 
521 SIXTH AVE. Liege. B N. Y. CITY 

y 

Electrical Engineering 
Bachelor of Science Degree in 3 Years 

Theory and actual practice combined in 
laboratory and classroom under direction 
of experienced faculty of forty-two experta 
In their respective fields. 

Fall Term Opens October 1st 
Institute of Electroteehnlcs. Junior and 

Senior divisions. Entrance requirements 
Rth grade and 2 yeah high school respec- 
tively. Trains Intensively for early grad- 
uation as an Electrotechnielan. 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 -bait day school. one-half day paid em- 
ployment, Reserve Officer's Training Corps. 
(Optional) Athletics. Students' Fraternity 
House. Glee Club. Room and board at 
cost. 

Write NOW for latest bulletins and 
booklet 'Succeed Through Electric- 
ity." suction see, education and 
course of Interest. 

School of Engineering of Milwaukee 
118-373 Broadway Milwaukee, Wfe 

7 a 
_. ... 

Boys jrirs an 
dluto-WUeel 

In This Interesting Contest 
rTHE BOY who can think of the mat inter - 

esting awe fa the popular 4:19)-1114111l COst1U. 
for corning moneyand for play. we shall award 

one of our large mels absolutely FREE. It's a 
mightygeneroue prise for a few minute.' work. 
And the following eleven valuable pmts aid bo 
given to these sending In the nut bast tuna: 
Camara. Camping Tent, vote Kit. Snout tolls. 
fl..iwing Steering Sled. Compass, Ing.r.oll 
watoh. Asa, bent. u..trlo fl..hligM, . 

INFORMATION ABOUT CONTEST 
I. Any boy or girl not over 15 years may compete- 

Contest will be lodged by three men wail - 
known in the Buy Scout organization. 

S. Write to Waimea idea Dept. Buffalo Sled Co.,for 

pamphlet explainingthe Contest. an 
colored catalog telling ar about Auto - Wheel. 

4. At end of letter write nemes of three Coaster 
Wagon Dealer* DI your town. If any carry 
the Auto -Wheel put an "x' after name. 

YOU CAN DO IT. Any live boy who knows bow 
to get fun and earn money out of a good. strong 
coaster wagon. bas a hag chance to get the Auto - 
Wheel a. a prise. Hers are few poinlvet The 
Auto -O. heel is a wagon for work or play. It's 
built for strength and speed. Has roller bearing 
steel pale and tines, body white soh, map.. gear. 

If there'll an Auto -Wheel dealer near you, he'll 
glary let you see the AubrW heel Coaat. r in his 
store, and he'll give_ you come good kleae for your 
letter. CONTEST LOSES NUV EMBER Se. 1919. 

HERE'S YOUR CHANCE. GET BUSY. 

Buffalo Sled Co., 
I59 Schenck Street, 

N. Tonawanda, N.Y. 

..-_ . - 

la Canada: 
Pr. +too. 

Ontario. 

Bid Profit's -in Battery Charging 
with thefiB3?-Báttet .Charger 

Buy Ample Capacity to Handle Big Rosiness This Fall. 
This fall brings bigger hu,lne.t In battery charging 
-and BlCIiEH flint' ITS II,.n e'er b. fore. \lore 
can driven, m..re halt-ri at.. chore.. If pm don't get theme 
profits won. donee garage win. Get equipped NOW. 
Small Clair Pararnt Put The I I R Gatti In Your Garage. 
Refine. en ea.y monthly tern.. Re- 
charges 111.32 6volt hatter,* t 
once .or Mahatma 1,12- 24 roll 
lette 

der.... 

Canna 10e. to 15e. '- h. Wtaane^par. Try. to sins No 
epairs, .y IM lo, 

h at.. _AAti ded to Í r.Í1 
operate. 

Do you n antt theeee IIrk I. 
PROFITS? Tear mat thl..1 and 
mel I TODAY for lolormaboo. 
HOBART BROTHERS COMPANY é` 

&.a Ello?. Troy. Ob,o 
-41/ 

' 
Sserea9 

noel W cheer. Éra 1 

_ -...' sr -S ̀  J .s. i 

You can be quickly cured, if you 

STAMMER 
Send 10 cents coin or stamps for TO -page 
book on Stammering and Stuttering. "Its 
Cause and Cure." It tells how I cured myself 
after stammering for 20 years. 

Benjamin N. Rogue, 900 Bogue Bldg., Indianapolis 

SCIENTIFIC EVOLUTION 

aITHERAPH0ME" 
M V b Power eeMnUek Receiver 

I .rla.ae,.t 
1i t9á.dnó :'i:a:: ~orb. *hock. HewinglaptherTe. t!' 

Hewing and tam. boob hee Deaf. N:ITo,.a, trt- 
v.cy d Mea. Coaraetrd 52 le ai. t k> C. o D.- 
Export :: ¿Si N. A nt 

4tla.wW TM tl uta Mom en. a. w e. Yse. 
ta .. A Orrnwlrh Sew New i' 

Big Money for Boys! 

Learn 
ELEC 

There is a wonderful opportunity right 
now for boys who like electricity. Boys 
who are ambitious and will train them- 
selves in spare ti me can step into positions 
just as soon as they are ready. Good sal- 
aries are offered to start with splendid 
chances for rapid promotion. 

For 23 years the International Correspond- 
ence Schools have been training boys for suc- 
cess in electricity and over 200 other subjects. 
They t% ill help you prepare right at home for 
a position in the line of electrical work you like 
best-or in any other work that appeals to you. 
Thousands of boys, through I. C. S. training, 
have stepped into fine jobs, but never were 
opportunities so great as now. 

Let the I. C. S. help son.. Choose the work you like 
bent in the coupon below, then murk and mail it today. 
'I hi. doesn't obligate you in the least, sod it will bring 
you information that will +tut you on a successful 
career. This is your chance. Don't let it slip by. 
Murk and mail this coupon now. - -YEW" OUT 000 - 
INTERNATIONAL CORRESPONDENCE SCHOOLS 

BOX 606 1B. SCRANTON. PA. 
Explain, without obligating me, how I can qualify for this 
position, or In the subject, belore which I mark X. 

ELECTRICAL ENUINl.Eit 
Electric -1.n 
Electric Wiring 
Electric Lightens 
Electric Car Running 
Fleecy Electric Traction 
Electrical Draftsmen 
hIretrle Meehln. D.Ucosr 
'telegraph Expert 
Practical Telephony 
uER11 A9ICAL IMIINR[It 
Mechanical Draftsman 
Ship Draftsman 
Machine Shop Practice 
Toolmaker 
Gan Engineer 
CIVIL ENGINEER 
Surveying and Mapping 
MINE yt11IEK'N OR LNU'It 
ARCH rTECT 
arehliMl oral unit ma. 
PiruIllSG AND IIEATI\U 
Sheet Metal Worker 

OIIEn10aL R\UIREEIt 
SALESMANSHIP 
ADVERTISING MAN 
Window Trimmer 
Show Card Writer 
Outdoor Sign Pintre 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
BOOKKEEPER 
Stenographer and Tent.* 
Geri Pub. Accountant 
Tragic Management 
Commercial Law 
GOOD ENGLISH 
8yaTIoS ART IselsiEIt 
CIVIL SERVICE 
Rsilwsy Mall Clerk 
Te.We O. or Supt. 

b AGRICULTURE l Navigator Spank& 
DiPuoltryltahlsg rrenek 
Automobiles It.11.. 

Present 
Orcupat lot 

Strs-i 
and No 
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CIGABE.LTFSE . 

11 1 '1= ó 

18 cents a package 
Camels are sold everywhere in 
scientifically 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. 

CiGARETTES 
YOU'LL prefer Camel ciga- 

rettes expert blend of choice 
Turkish and choice Domestic 
tobaccos to either kind smoked 
straight Your taste will 
prove that! 

Camels are so exceptional in 
flavor, in fragrance and in mel- 
lowness that you quickly real- 
ize their remarkable quality. It 
will be your constant delight to 
find Camels so full bodied 
though so mild and smooth. 
You may gratify your keenest 
desires to smoke liberally. 
Camels will not tire your taste. 

Your enjoyment increases as 

you get to know Camels better. 
They return such generous 
cigarette satisfaction. Camels 
certainly fit your taste exactly 
as if they had been made for it. 

Camels are unlike any ciga- 
rette you ever smoked. For in- 
stance, they leave no unpleasant 
cigaretty aftertaste or cigaretty 
odor. In fact Camels are in a 
class by themselves! That's 
why we ask you to compare 
Camels with any cigarette in 
the world at any price! 

You will not look for or expect 
premiums, coupons or gifts. 
You'll prefer Camel quality! 

R. J. REYNOLDS TOBACCO COMPANY, Winston-Sem, ¡1. 
Please mention EVERYDAY ENGTNF.FRINC MAGAZINE. Digitized by OOH le 

C. 


