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old prices.

Croft’s Library of Practical Electricity

The only electrical library in existence that actually teaches
electrical practice as experts know it. 3,000 pages and 2,100
illustrations taken from clectrical work itself. 8 flexibly bound
volumes, pocket-size. Easy to read and easy to understand,
and the principles easily applied to work as it is done. For
both the beginner and trained man, for reference or study.
Price $20. Price advances soon.

Power Plant Library

The most used engineers’ library ever published. Over 30,000
power plant men are using them as a means of passing exam-
inations and becoming chief engineers. 8 volumes, durably
bound in dark blue cloth. About 2,700 pages, 1,800 illustra-
tions. If you are interested in any branch of power plant work
you must have these books. They will enable you to pass the

examination in any state. Price $16. For a limited time only
Maujer & Bromley’s Fuzl Economy in Boiler Rooms given free
with this set.

Not one cent in advance

Merely check the library in which you are interested. fill out the
coupon and return to us. We will ship the set of your choice for
ten days’ absolutely free examination. Return at our expense if
you are not thoroughly pleased. Pay only the small monthly pay-
ments called for if you are satisfled the books wili increase your
earning power. But act now. Tomorrow may be too late to get
the books at the old price.

McGraw-Hill Book Co., Inc.

239 West 39th Street. New York

Short Cuts to Bigger Pay

Your chance to procure one of these famous
McGraw-Hill Home Study Courses at the

Here are three of the McGraw-Hill
Home Study Courses that make promo-
tion sure. FEach represents practically a
lifc time of study and practice. They are
not correspondence courses. They are

sclf-tcachers.  All the information you

need is laid before you in plain language
and plain illustrations.

Shop
rary

Lib

 Machine

Machine Shop Library

The practical side of machine shop work, written by such well
known authorities as Colvin, Stanley, Lake, Goodrich, Haas,
&c., 3,000 pages, 2,000 illustrations. 9 volumes, dark red
cloth, morocco grained. Suitable to the needs of every man
connected in any way with the machine shop. Records of actual
practice that show the way to more pay. Price $20. Price
advances soon.

Save real money by ordering NOW

An advance in the price of cach set must be put into effect very
soon. Orders received by us after present printings are exhausted
will be charged at the increased rate. No exceptions can be made.
Even at the new prices these books are the best buy in engineering
literature of the time.

FREE EXAMINATION COUPON

McGraw-Hill Book Co., Inc., 239 W. 39th St., N. Y.
Gentlemen:  Send for ten days’ free inspection the Library 1
have cheeked below:

Croft's Electricity, $20—payable $3 per month

Machine Shop Library, $20—payable $3 per month.

Powe: Plant Library, fls—puylblc $2 per mouth,

If satisfactory T will seld) first payment In ten days and the same

'
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30 amount each month untll paid. If not wanted I will return the
i 1] g bouks at your expense,
Y g L L R 5580 60500600 0800009090030 08000 63 3a03803 0008030000008
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I ‘= 3 Residence address.................oiviiinneoiininiinienieninonns
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HOME STUDY AS AN AID TO INDUSTRIAL
ADVANCEMENT

HE educated man will always command the respect of the
Tcommunity in which he resides and has been the greatest

single force in the development of modern civilization.
It was not so far back in our own national history when
education was difficult to obtain and only the wealthy could
acquire knowledge. The worker could secure an education
only under almost insurmountable difficulties. Not only
were the schools few and inaccessible to those who did not
live in large communities, but owing to limited and inadequate
mail service and unsuitable text books, the average citizen
found it difficult to acquire anything but a limited knowledge
of the three “Rs"’, reading, 'riting and ‘rithmetic, as the old
timers used to say, in the country or city schools.

']_'ODAY there is no excuse for any reasonably intelligent
person remaining ignorant of the basic principles of any
trade, art or science in which he or she is interested, Num-
erous text books, written by experts, deal with technical
subjects in simple, understandable English and some treat of
real scientific matters without using higher mathematics or
“dead” languages.

THE fact is not as well known as it should be that any me-
chanic can secure a comprehensive review of the theory
and practice of his trade, either in its broad entirety or in
any of its specialized phases for about the price of the average
theatre ticket, and less than a week’'s pay will ‘buy a set of
mechanical books that cost over a quarter of a million dol-
lars to prepare and publish and that embody the elements of
a complete three or four years’ college course, boiled down
to solid facts and presented in interesting, understandable
language.

HE ambitious man is always seeking more education, not

only in his own line but in those related to it as well.
Those who learn more invariably earn more. A man who
has the courage to study good books after working hours to
increase his knowledge possesses the main quality to secure
success. He is the one who is able to seize an opportunity
when it presents itself and home study is what makes the
apprentice or journeyman of today the shop foreman, man-
ager or industrial expert of tomorrow. One must read con-
sistently to keep up with the marked progress in the me-
chanical or scientific field. Good books of reference are like
good friends—they are always available when needed.
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Get Bigger Pay
~ELECTRICITY

by using your set of
HAWKINS Electrical
Guides Every Day.
They tell you just what
you need to know.

AWKINS
Electrical 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
1 T reference guide in one, t;vritter; in glain every dhy
a anguage—no wasted words—only what you nee to
3 NUMBER know—full of up-to-the-minute electrical knowledge.
$1 a MONTH The guides are a complete course in electrical en-
gineering.

They will help you in every detail of the day’s work. You can’t ask an
electrical question that Hawkins Guides can’t give you help on.

The WHOLE SET sent
for your inspection FREE

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 con-
tents. 3,500 pages of actual information and 4,700 illustrations. Once you
see these books and put them into actual use you will never again want to
be without them. Try it at our expense.

TO EARN MORE—LEARN MORE

It will cost you nothing to receive these books—to look them over—ask
them all the questions you can think of—use them in your work—study them—pick
up some information that will increase your earning ability. We will ship you the
entire set of 10 volumes entirely FREE,

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

When you decide to keep them you only have to pay $1.00 down and remit the
balance of $9.00 on the easy payment of $1.00 a month till paid for.

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

Flexible Covers
Handy Pocket-Size
{0 Volumes

3500—I;|ges
4700 Pictures

READ THIS PARTIAL LIST OF CONTENTS
Me. | Contains 848 pages, 388 illusirations. Electrical signs and
symbols—static and ocurrent electricity—primary oells—oonducters
and insulstors—resistance and conduotivity-—magoetism—indu-
tion eolls—dynamo principles—classes of dynsmos—armatures—
gs—ocommutation—brushes, etc.
Me. 2 Contains 348 pages, 394 illustrations. Motor principles—
res t starting—caloulations—brake horse-
power—selection and installation of dsynsmos and motors—gal-
vanometers — standard cells — current measurement — resistance
measurament—yvoltneters—wattmeters—watthour meters—operation
of dynamos—operation of motors, etc.
We. 3 Contains 300 pages, 428 1llustrations. Distribution systems
—wires and wire calouiatlons—inside, outside and underground
wiring—sign flash I p lon—rectifiers—storage bat-

systems,

tery otc.

Me. 4 Contalns 270 pages, 379 illustrations. Alternating current

principles — alternating ourrent dlagrams — the power factor —

aiternator principles—alternstor construction—windings, etc.

Me. § Contains 320 pages. 614 {llustrations. A. C. Motors—syn-

ehronous and induction motor principles—A. C. commatator

motors — induction motors — transformers: losses, construction,

eommeotions, tests—courverters—. ers, etc,

Ne. 6§ Contains 208 pages, 472 lllustrations. Altarna

[ devl rrent kers—relays—lightning

protector apparatus—regulating devices—synchronous condensers
indioating devl ters—power factor indicators—wave form

measurement—sewitch boards, etc.

Me. 7 Comtains 315 pages, 379 illustrations. Alternating current,

power stations—turbines: management, selection, location,

erootion, testing, running, care and repair—telephones, etc.

Ne. 8 Contains 8332 psges, 436 illustrations. Telegraph—simulta-

neous telegraphy and telephony — wireless — eloctrolysis bells —

D! Ty, eto.
We. 8§ Contains 332 pages, 627 illustrations. Mectric raliways—
slectric locomotives—car 1 —trolley car ration—mis-

11 licati tion plotures—gas ignition—
automobile self-starters and

lighting systems, electric vehicles, oto.

We. 10 Oo‘!!xrmnn 513 pages, ‘Sg:nulu;ung:::d :g:wn——mnlm o8

D1 COI Presscrs—oie: (] 13 we. £—

:mu and br dustrial el sis—electro-plating—
sbeotro—therapsutice—X -rays, etc,

Ao 8 complets 128 page ready reference index of the complete
This index hes been planned to render easlly accessible

current

pay and & better

j/! enabled me to save & transf
43 whereas & ysar ago I
thought myeself

(Drary.

ofl the vast information contained in the 10 electrical guides.
There are over 13,500 cross references. Youw -
#ad what you want to know Instastly (

What Users Say:

Become a Superintendent
Hawkins Guides are worth doobls thelr
price, I have been able to secure higher
position with their aid.
K W. Manard
SBupt. Brekine Light & Power Plant.
Erskine. Minn.

$5,000 Saved
The ten dollars I invested in Hawking

. Hectrical Guides netted the company

by whom I am employed somewhere
around $5,000.
The knowiedge gained from your books
bouses

'hno in great danger snd
;| hav

ran.
4 Ubse this letter as you please as I am
%dm‘
Handy te Carry
s The great beauty of them is that you
them Tha

truly thankful for having the lttle wom-
A, L. Foster, Opher, Colo.

cAD cArTy in your pocket. t
¢ suits me for I never want to be without
« them. F. 8. Collins.

Richardson Bngineering Co., Hartford,
Cuon

I—
1
|

ormer ) I

should have I

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

THIS COUPON BRINGS THE GUIDES

THEO. AUDEL & COMPANY
72 Fifth Aveave. N. Y,

Pleass submit me for o
wiking Kleotri [¢]

agree
within seven days and to further mall you $)
essd month antd]l paid.

Signature
Oseupation
Employed
ROSIdOMOS .......00c0nvcesrccocacocrronscnntosnsnasn errrs

. .Nosember

-l
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ET the facts about the Chicago “Tech” courses in
Draftsmanship (or any of the other big paying
professions listed on the coupon) which you can
master quickly by spare time study at home. Salaries paid
draftsmen today are the highest in historv because trained
men ate scarce. Not enough experts to go around and hun-
dreds of big jobs waiting. Industries of all kinds—manufac-
turers, architects, railroads, electrical plants, etc.—need pro-

Experts Teach You
the Methods They Use

The Chicago “Tech” method trains von
under experts who will equip you for an im
portant position in the shortest practicable
time. You learn exactly the methods which
they themselves use in their own practical
work. They prepare you to rank with drafts-
men of long experience. They give you the
training required in men who aim to hold
important executive positions and draw high

Send

TEST LESSON
IN DRAFTSMANSHIP
- SR
PP

O A et G
CA=rr =)

W Reagy, "

ficient men for their drafting departments.
this profession carn $60 to $150 weckly.

No matter what you are doing. this is vour hig chance.
We will send you without obligation or expense a Free
Test Lesson (read details of this liberal offer below).
Sce how well qualified you are before yon spend a cent.
Look into these opportunities today. Learn how a Chicago
“Tech” course will make yon the man chosen from among
many. Clip that coupon—NOW!

Experts in

18 Practical Courses

You Can Master Quickly

If you want to take up and master quickly
any other technical study, the coupon above
lists a number of professions that pay hand-
somie salaries. If vou can not come to the
college. you will get the same course-—the same
thorough individual instruction b mail. No
matter where you live, vour lessons are di-
rected and every exercise examined and cor-

Test

[8

salaries for -their expert advice and service.
Why plod along and be content to take
orders from men who know the “Hows™ and
‘Whys” of a big job? You have it in you to
(ive orders, once your trained knowledge
gives you the confidence to assume charge of
the men who do the actual work. The train-
ing in Draftsmanship which you get from
Chicago “Tech” experts fits you to step right
out and carn a big salary. You do not need
to resort to guess work. Nothing can halt
you—ior vou will KNOW vour subject.

Decide Today—Then ACT

spare time to prepare for bigger work.

course you want to know about—sign and mail the coupon.

30 Act Today.

Chicago Technical College

for FREE Lesson

Shows you how well qual
tied you are for draftsman
ship.  Other schools ask you
to enroll and send money first,
We send the free lesson first.
Reud it—practice the exercises

no obligation. Decide for
yourself whether you want to
take the course or not.

FREE OUTFIT

With our liome study course
i1 included i complete set of
high grade instruments, draw-
Ing board, T-square, ete. Same
as  Jeading draftsmen use.
Credit given if you already
have an outfit.

Now is the time to get the facts about any
one of these Chicago **Tech” courses. Find
out how hundreds of ambitious men have paved the way to high positions merely by using their
Just put X in the square on the coupon opposite the
This information costs you nothing

1149 Chicago Tech Building
CHICAGO, ILLINOIS

rected by experts. Every point is made clear.
You progress as quickly as your work proves
that you have mastered cach lesson.

No matter which course you decide to take
you learn just what you nced to know from
practical men who familiarize you with the
things that make you worth a large salary.
With the practical knowledge gained from a
Chicago “Tech” course, vou will be the man
wanted—the man who is pushed ahead. becanse
you know why things should be done and how
to do them. You can start at a good salary
and win quick promotion,

CLIP THE
COUPON NOow

Please mention EverRyDAY ENGINEERING MAGAZINE



MOTOR BOATS AND BOAT MOTORS
By Victor W. Pagé, and A. Clark Leich. (6 x 9.)
524 pages. 372 illustrations. Cloth. Price

Indispensable for owners, users, repairmen or operators of
motor boats and marine engines.

SHOP PRACTICE FOR HOME MECHANICS
By Raymond Francis Yates. (6 x 9.) 324 pages,
309 illus. Cloth. Price $3.00.

Deals with small tools and machines such as those em-
ployed about the home shop.

STARTING, LIGHTING AND IGNITION

SYSTEMS

By Victor W Pagé. 815 pages. 492 specially
made engravings. 1920 Edition, Revised and
Enlarged. Price $3.00.

A practical treatise on latest automobile starting, lighting
and ignition system practice. Over 200 wiring diagrams
are shown in both technical and nontechnical forms. Com-
plete data is given for locating troubles in all systems, the
various steps being considered in a logical way for those
without expert electrical knowledge. All ignition systems
receive full consideration, starting with the simplest bat-
tery and coil forms found on early cars to the modern
short-contact timer and magneto methods used with the
latest eight and twelve-cylinder motors.

ABRASIVES AND ABRASIVE WHEELS

By Fred B. Jacobs. 340 pages, 200 illustrations.
Price $3.00.

A new book for everyone interested in abrasives or grind-
ing. A careful reading of the book will not only make
mechanics better able to use abrasives intelligently, but it
will also tell the shop superintendent of many short cuts
and efficiency-increasing kinks. The economic advantage
in using large grinding wheels are fully explained, together
with many other things that will tend to give the superin-
tendent or workman a keen insight into abrasive engineer-
ing.

HENLEY’S TWENTIETH CENTURY BOOK
OF RECIPES, FORMULAS AND PRO-

CESSES

Edited by Gardner D. Hiscox. 1920 edition.
Cloth binding. Price $4.00.

The most valuable technochemical formulz book published,
including over 10,000 selected scientific, chemical, techno-
logical 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 secret processes are revealed within its pages.
It covers every branch of the useful arts and tells thou-
sands of ways of making money and is just the book every-
one should have at his command.

LIQUID AIR AND THE LIQUEFACTION

OF GASES

By T. O'Conor Sloane. 400 pages fully illus-
~ trated. (1920.) Price $3.00.

The third revised edition of this book has just been issued.
Much new material is added to it; and the all-important
uses of liquid air and- gas processes in modern industry,
in the production especially of nitrogen compounds, are
described. The book gives the history of the theory, dis-
covery, and manufacture of Liquid Air, and contains an
illustrated description of all the experiments that have ex-
cited the wonder of audiences all over the country. It
shows how liquid air, like water, is carried hundreds of
miles and is handled in open buckets.

These Are the Books You Should Procure
All Up-to-date and Reliable

Any of these books sent prepaid on receipt of price. FREE—1920 Catalogue of
Practical Books—Send for a Copy

The Norman W. Henley Publishing Co. ,ﬁ

2 WEST 45th ST., NEW YORK

Everyday Engineering Magazine for November
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New Practical Books

MODERN ELECTROPLATING
By Kenneth M. Coggeshall. 350 pages, 142 illus-
trations. Price $3.00.

Anyone interested in practical plating and metal finishin

wfill hﬁnd this book a valuable guide and complete manual

of the art.

EXPERIMENTAL WIRELESS STATIONS
By P. E. Edelman, E.E. (5 x 7) 390 pages,
167 illus. Cloth. Price $2.50.

Answers every question—clears up mysteries of things

radio, you have often wondered about.

THE MODEL T FORD CAR, ITS CON-
STRUCTION, OPERATION AND RE-
PAIR, INCLUDING THE FORDSON
FARM TRACTOR, F. A. LIGHTING AND
STARTING SYSTEM, FORD MOTOR

TRUCK
By Victor W. Pagé. 410 pages, 153 illustrations,

2 large folding plates. Price $2.00.
This is the most complete and practical instruction book
ever published on the Ford car and Fordson tractor. To
the 1920 Revised Edition matter has been added on the
Ford Truck and Tractor Conversion Sets and Genuine
Fordson Tractor. All parts are described. All repair
processes illustrated and fully explained. Written so all
can understand—no theory, no guesswork. New Edition.

MODEL MAKING

By Raymond Francis Yates.

301 illustrations. Price $3.00.
A new book for the mechanic and model maker. This is
the first book of its kind to be published in this country
and all those interested in model engineering should have
a copy. The first cight chapters are devoted to such sub-
jects as Silver Soldering, Heat Treatment of Steel, Lathe
Work, Pattern Making, Grinding, etc. The remaining
twenty-four chapters describe the construction of various
models such as rapid fire naval guns, speed boats, model
steam engines, turbines, etc.

ELECTRICIAN'S HANDY BOOK
By Prof. T. O’Conor Sloane. 840 pages, 600 en-
gravings, handsomely bound in cloth. 1920 edi-
tion. Price $4.00.

This work has just been revised and much enlarged. It is

intended for the practical electrician who has to make

things go. The entire field of electricity is covered within
its pages. It is a work of the most modern practice, writ-
ten in a clear, comprehensive manner, and covers the sub-
ject thoroughly, beginning at the A B C of the subject
and gradually takes you to the more advanced branches of
the science. It teaches you just what you should know
about electricity. A practical work for the practical man.

WESTINGHOUSE E. T. AIR-BRAKE IN-
STRUCTION POCKET - BOOK CATE-

CHISM
By Wm. W. Wood, Air-Brake Instructor. Cloth.
1920 edition. Price $2.50.

A practical work containing examination questions and
answers on the E. T. Equipment. Covering what the E. T.
Brake is. How it should be operated. hat to do when
defective. Not a question can be asked of the engineman
up for promotion on either the No. 5 or the No. 6 E. T.
equipment that is not asked and answered in the book. If
you want to thoroughly understand the E. T. equipment
get a copy of this book. It covers every detail. Makes
air-brake troubles and examinations easy. Fully illustrated
with colored plates, showing various pressures.

400 pages,

Please mention EVERYDAY ENGINEERING MAGAZINE
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Shop Work —Shop Kinks —Gear Cutting — Turret
Lathes —Screw Machines — Manufactu ring —8hop
Manungement—Mewmlurgy—Welding—Die Maoking—
Metal Stnmping — Tool Making — Punch and Die

HAT’S the “old-timers” answer in machine Worl —Tool Desigy - Foundry Work — Malleablo
5 ract les orging—Pattero Making—Molding Prae-
shops everywhere when the younger men | puiequnicnt Browingaching Dinwiiis and

U ask “how” and “why.” Modern Machine Shop Consulting Service FREE
m| Practice—the world’s finest books on shop work With each set of books we ive you—free of a charge
answer every question. They show all the new Technical Society. This entities you to the privilcae
and better ways of doing things—tables and | 35t sunmittingany problem to our shop experts. Ask
formulas for every kind of work—thousands of [ 2" entreyear.
things you wouldn’t learn in years of actual ex-
perience—and best of all—how you can make
more money out of the work you arve doing now.

Machine ShopWork
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6 Big Volumes Shipped Free o
Written in plain everyday English by 27 well known
shop experts and illustrated with more than 2500 pictures. -
The six big volumes, each 82/x5){ inches contain 2300 Techuical
pages of money making information. These great books eyl b

are a handy reference guide for the veteran shop man and
a complete training in shop work for the beginner. Over
35,000 sets have been sold on our easy payment, no money
down plan.

No Money Down & ¥5usiy™

Just mail the coupon today. It brings all six books by express
collect. Use them a week as you please and ship them back at our expense
if you want to. If you keep the books to help you earn more send us /
only $2.80 and the balance in monthly payments of $3.00 until $29.80

is paid. With each set we give FREE a consulting membership in / Address...............oiiii
this Society. Mail the Coupon Now.

Send a set of *'Mod-

ern Shop Practice’’ for
seven days’ use, ship-

ping chargescollect. 1f 1
decide to buy, I'll send $2 80

within seven days and nalance
at 83.00 a month until $29.80 has

been paid. 1f I want to et along

. without books, I will return them
at your expense after seven days.
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1 American Technical Society, Dept. M-338, Chicago Y Relerence
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A SPECIALOFFERTO OURREADERS

ANY ONE OF THESE BOOKS WILL BE SENT FREE FOR
EACH NEW OR RENEWAL SUBSCRIPTION WHEN SENT

DIRECT TO US AND

HOME MECHANIC'S
'WORKSHOP COMPANION

., ‘E ’rW '.

TELLS BOW TO DO MANY USEFUL
ELECTRICAL AND MECHANICAL THINGS
INCLUDING NUMEROUS SHOP KINKS
By
ANDREW JACKSON JR.

EVERYDAY ENGINEERING SERIES
NORMAN W. HENLET PUBLISHING CO
€ WEIST A3 Tw STRICT, NEW VORK

For the Handy Man in the
Home or Shop

There has always been a de-
mand for a hand k of mechani-
cal instruction that would help
the average everyday man to do

many small jobs of repair
work that are found around the
home and shop.

RADIO HOOK-UPS

A

A BOOK G THR ADVANCED CIRCOITS
OF RECEIVERS. AHPLIPIERS AND TRANSHITTERS
0% MAMPED AND UKDAMPED WAVE WORK:
By
M.B.SLEEPER

®

EVERYDAY ENGINEERING SERIES
NORMAN W. NENLEY PUBLISHING CO
L T WEST 48 TH STREET, NEW YORK

For the Radio Experimenter
and Amateur

In this book; the best circuits for
different instruments and various
ses have been carefully se-
lected and grouped tog_ether. The
result is a preh ve y
of radio circuit diagrams for every

purpase. A

A special feature of this book is
the lanations which accompany
each circuit, giving construction or
eperating details.

HINTS AND TIPS
FOR
AUTOMOBILISTS

MONEY SAVING NINTS O CARE AND OPERATION
ALSO LOCATION AXD REPAIR OF BOADEDS TROUVELE

VICTOR W PAGE

EVERYDAY ENGINEERING SERIES
NORMAN W. MEWLBY FUSLIIETIO OO
t WEST 43 YW SYRBET, NEW YORK

For the Automobile Owner
or Driver

The book is ideal for the busy
man or woman who wants to
know abont car operation and up-
keep because of the economies
possible when an automebile is
intelligently operated. It con-
tains many money saving hints.

4

How TO MAKE & USE A SMALL |

AN INTRODUCTION TO THE STUDY OF
INORGANIC CHEMISTRY WITH DIRECTIONS
UCTION OF A SMALL LABORATORY

K4
RAYMOND FRANCIS VATES

®

EVERYDAY ENGINEERING SERIES
NOSMAN W HENLEY PUSLISKING €O
1 WEST o3 TH STREIST. NIW YORK
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For the Student Chemist
and Experimenter

This book gives all the neces-
sary information for a well-

ounded nnderstanding of chem-
istry. It will not only be a help,
but” an inspiration to study fur-
ther into this fascinating realm of
science.

LL of these Books are written in Sim-

ple Non-technical Language and

contain Information of Real Value on
Subjects of Timely Interest.

TRY TO SEND US FOUR NEW SUBSCRIBERS—
WITH YOUR OWN — SO WE CAN SEND YOU
THE SET OF SIX BOOKS

Fill Out the Special Blank Below
Check Off the Title Desired and Mail with Your
Remittance

Spectal Circular Describing These Books
Sent on Request

The Experience and Knowledge of Experts
Condensed and Simplified for the Handy Man
—the Mechanic and the Radio Experimenter.

NOT THROUGH AN AGENT

[ ]
SOLDERING & BRAZING

AUSEFUL HANDBOOK FOR MECHANICS

2y
RAYMOND FRANCIS YATES

@®

EVERYDAY ENGINEERING SERIES
NORMAN W HENLEY PUSLISHING CO |
T WEST 43 TH STRELT, NIW VORX ]
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For the Mechanic and
Model Maker

This treatise gives all the ne-
cessary ‘kinks'’ that will enable
one to pli ful sol-
dering. If a mechanic has mot
succeeded in his soldering, this
book may tell him just t ke
aneeds to produce good work.

DESIGN DATA FOR RADD
TRANSMITIERS & RECEIVERS

M B.SLEEPER

®

EVERYDAY ENGINEERING SEAIES
NORMAN W. KSWLEY PUBLISRING OO
t WEST 45 TH BTREZT NEW YORK

For the Radio Engineer and
Student

In Design Data, radio experi-
menters are given such informa-
tion, readily accessible, as to make
it possible for them to have modern
and highly efficient equipment and
to get the best possible results
from the instruments they make
or buy.
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(Date of issue)
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AUTOMEBILE
ENGINEERING
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VOL.1

PUT YOUR NAME
ON THIS PAY-ROLL

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 an 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.

v e

INE: PARTS
RBURETORS
VALVES
CLUTLHES”

N A M S ART & RGO
N ol N
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AUTO BOOKS

6 Volumes Shipped Free

Now ready for you—an up-to-the-minute six-
volume library on Automobile Engineering, covering
the construction, care and repair of pleasure cars,
motor trucks and motorcycles. Brimming over with
advanced information on Lighting Systems, Garage Design
and Equipment, Welding and other repair methods. Contains
everything that a mechanic or an engineer or a motorcyclist
or the owner or prospective owner of a motor car ought to
know. Written in simple language that anybody can under-
stand. Tastefully bound in American Morocco, flexible covers,
gold stamped, 2,600 pages and 2,300 illustrations, tables and
explanatory diagrams. A library that cost thousands of dol-
lars to compile but that comes to you free for 7 days’ ex-
aminatiof.

ONLY 10c A DAY

PARTIAL LIST
OF CONTENTS

More than 100 blue
prints of wiring
diagrams

Explosion Motors

Motor _ Construction
and Repair

Carburetors and
Settings

Valves, Cooling

Lubrication

Fly-wheels

Clutch

Transmission

Final Drive

Steering Frames
ires

Vulcanizing

Ignition

Starting and Light-
ing Systems

Shop Kinks

Commercial Garage

Design and Equip-
ment

Electrics

Storage Batteries

Care and Repair of
Motorcycles

Commercial Trucks

Glossary

_ A Mail The
‘l Coupon For
These Books

Not a cent to pay in advance. First you see the books in your own home or
shop. Just mail coupon and pay exgress char%es 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 $2.80 in seven days and $3 a month
until the special introductory price of $29.80 has been paid. (Regular Price $45.00.)
Along with the set goes a year’s consulting membership in the American Technical Society.
(Regular price 3123 This great bargain offer must soon be withdrawn.

SEND NO MONEY ,/~=====

Don’t take our word for it. See the /
N O books without cost. There is so N m:}“xg?;' Soclety
much profit in this offer for you, that we urge Chicago, lllinois
vou to waste not a moment in sending for the ’
books. Put the coupon in the mails today. / suplx‘ll:g;:gﬂeﬂgn'::gegxlg“g:
Send no money—Just the coupon, 7 days’ examination, shipping
/ charges collect. If I decide to buy, I

A . T h . I - :vlll sen:lsssz.so wltthhln 'Itt;llnzgsagdhu::
alance a a month un .80

merican i1echnica been paid. Then you aend me a receipt

S . showing that the $45.00 set of books and the

0c1ety, $12 Consulting Membership are mine and fully

paid for. If I think I can get along without the
books after the seven days’ trial I will return
them at your expense.

Dept. A358

Chicago’ / [ Y T PN
1. /7
/ .......................................................... 0
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486 IN 2 WEEKS

EARNED BY A BURGESS-TRAINED MAN

READ THIS LETTER
From the Chief Electrical
Engineer of a Large
oer sir:  INdustrial Corporation

“One of your students, who has charge of half of the motors
in our shop, received $186.05 for two weeks’ pay a short
while ago. To my recollection, this is the largest amount
ever drawn by a man in this position and | must
say it speaks well for you and the service
you render.”

(Name on request.)

MY POLICY
My policy is TRUTHFULNESS

PR Home in advertlsing and to give an
HONEST and RELIABLE SER-

A VICE. 1offer no FREE INDUCE-

Y Study CO urse MENTS but I promise to give you

INSTRUCTION, HELP and AD-
VICE, the Kkind that is helping

U G H I hundreds of men and boys to
B E G l N N E R S G E T succeed. In other words, my pol-

icy Is to B? (be square).
ELECTRICAL JOBS
Burgess Electrical School

After Taking the Burgess Course a Short While |75 & #nst. .11 chicago. .
A FAIR AND SQUARE STATEMENT

I have been training ambitlous men, both young and old, in practical electricity for a number of vears by my Home Instruction Method, and
would like to send you my catalog, which tells exactly what I do and HOW I 00 IT. It also tells why, when and where my students succeed and

HOW THEY 00 IT. The catalog costs you nothing—it obligates you in no way whatever, but, for your own good send for it, as it contains
things you should know.

WHY THE BURGESS COURSE AND SERVICE WERE STARTED

During my engineering experience I found that it was hard for an earnest young fellow to get into the electrical game right and it was hard for a
man in the game to make the progress he desired. I looked into the reasons for this situation and found what was needed. To remedy this con-
dition is the purpose of the Burgess Course and Service, and It Is today filling a much needed want. Furthermore, our standlng is built upon what
we have actually done, not what we clalm to do. I do not promise you $500.00 PER MONTH, or that you will be able to quaiify as an ELEC-
TRICAL ENGINEER in a few months. As a matter of fact, some of those | have taught are getting and earning more than $500.00 per month
and there are ELECTRICAL ENGINEERS TAKING MY COURSE at the present time. However, what you get in the way of money, or whether
you become a WATER-BOY or ELECTRICAL ENGINEER, depends In a great measure on you. You will admit this if you think a minute. What
I do say is, that if you will do your part by followlng my instruction and advice, I will help you get into the electrical business if you wish to
get Into it, and If you are in it, I will supply you with information and help which will push you along faster. Zillman McNamara of Densmore,
Kansas, wrote me one day, “YOUR COURSE MAKES A MAN STAND ON BOTH FEET.” He expresses in a very few words exactly what I alm

to do.

INSTRUCTION
The instruction 18 no cut and dried book plan, but is actually prepared with a view of
fitting the individual. In this way one who is slow has the same advantage as others.
The course covers the various subjects from simple dry cells to hydro-electric operation,.
particular effort being made on the reaily practical things and the things men nved In

424 thelr everyday work, such as——storage batterles, wiring calculations, automobile systems,
€€ TRICAL AND farm lighting systems, motor applications, motor Installing, motor testing and repalring,
armature winding, transmisslon and power plants.

COMPLETE ELECTRICAL OUTFIT

HE “Burgess Blue BOOk” contains drawings including Apparatus, Tools and Materlal, is supplied with the course without extra charge.
and diagrams of Electrical Machinery and ELECTRICAL DRAFTING
. . 1 C Every A No. 1 electrical man must understand how to read drawings, and I find that
Connections—Starting Boxes, Elevators, on- the hesa way lo teach him this is to teach himlbow to mndkc '.helm.dn’l‘rl‘llus—‘thelreuon
. : r my drafting course. L a2 pa 0! 8 regular wol rtain t.
trollers, Starters for Printing Press Motors, Street Tl Daaterlils arn Toione cisaon i AL gk gl efaik ng Implements
Car Controllers, Transformer Connections, Light- ELECTRICAL SLIDE RULE
. . : B As a thorough knowledge of the slide rule i3 so y In our busi I have written
mng Circuits. 30 lessons on this subject which are now included as part of the regular course in addi-
. o . 1 tion to the lessons on Electricity and Drafting. 1 am also supplying a Slide Rule and
The section on Calculations takes up Slmple Elec- leather case to each student without charge,
trical Mathematics, Wiring Tables, Alternating FIFTY-FIFTY
. e 200 f It §8 odd, but true, that the most astonishing thing sbout my business 1s the way in
Current Calculations, etc. It also gives 200 for- | - il iy huadies  Dactupy o fandle g inrbolics otk it anh 40 B
. C . t A ) i 5
mulas, with problems worked out, showmg their G)]ETS. That 18 50-50. Furthermore, every student enrolls with the understanding that
o . it he should have to discontinue for any reason, his payments stop also. That is some
application. more_50-50.
It yﬁg are one of the ;"JLET;S (.}:l)l(; "l‘ypo ‘o!m!ellow;. ;er&du!orbmynlejalalggsné%ﬁ%é;e
o . - 1 n men are getiing by ylng a me, ACK e p by <] >N
Price $1.00. If you decide not to keep it, l;:'srllm yn:xyr n:mo ln(;‘Z address plainly on coupon so thete will not be any delay In the -
your money will be returned catalog getting to you.

YORKE BURGESS, Supt.
751 East 42nd Street BURGESS ELECTRICAL SCHOOL Chicago, Nlinois

THE BURGESS COMPANY || "'SEssassssm IsnEssanEnns
; B YORKE BURGESS, SUPT.
Comaiting Electrioal Enpineorng @ _ Burgess Electrical School, “N. 11,” 751 East 42nd Street, Chicago, Nlinos. .

Oept. )1. 753 East 42nd Street Chicago, 1llinois - DEAR SIR:—

i A { 1 se send me your entalog “'No. 11.”* which explains your Home Instruction Course and
rower Plants, R. R. Signals, Electric Railroads, Motor Troubles PP s UL R AL Ry M
alu?(‘l\elrndus:n'lul Problems. Information Furnished on Electrical @ ‘he Burgess Service Method
Subjects. Inventions and Patents Perfected. B ONAIIE e e

O Address
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; Camels ring true!

They’ll give you new no-
tions about how delight-
ful a cigarette can be

OU get to smoking Camels because you -
appreciate their fine, refreshing flavor! ‘
And, you like them better all the time be-

cause they never tire your taste!

Camels quality makes Camels so appetiz-
ing, so continuously delightful. And, Camels
expert blend of choice Turkish and choice
Domestic tobaccos gives them that wonder-
ful mildness and mellow body. -

You have only to compare Camels with any
cigarette in the world at any price to know
personally that Camels are a revelation!

Camels are sold everywhere in scientifically
sealed packages of 20 cidarettes for 20 cents.

R. ]J. Reynolds Tobacco Co., Winston-Salem, N. C.
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Was $100

Before the War

Now $64

In these days when the
cost of many things is
higher than before the
war, it is a distinct con-
business-
economy to offer through
more direct sclling meth
ods such a great and de-
cided saving on so popu-
lar a typewriter as the

tribution 10

Oliver.

Over 800,000 Sold

Send No Money!

Everyday Engineering Magazine for November

Only

34

A Finer Typeavriter
at a Fair Price

No money in advance. Not a cent! Simply make
your request via the coupon below if you want this
brand new Oliver Typewriter for five days free
trial in your own home or office. Use this Oliver
for five days as if it were your own. Type all your
letters or any other work with it. Put it to every
conceivable test. Compare it with any $100 type-
writer on the market. Compare it for simplicity of
construction. For beauty of finish. For ease of
operation. For speed. For neatness of work. Then

if after 5 days free trial you do not wish to keep the
typewriter for any reason whatsoever, simply send
it back to us and you won’t be out one cent for the
free trial. If, on the other hand, you decide that it
is the finest typewriter, and you wish to keep it,
then pay us at the easy rate of only $4 a month.
This is the open, free trial offer we make to you on
the Oliver to let you see for yourself that if any type-
writer is worth $100 it is this splendid, speedy Oliver
No. 9, our latest model and the finest we ever built.

Famous
Users of the
Oliver

Columbia Grapbo-
phone Co.

NationalCity Bank
of N. Y

Boston Elevated
ilway
Hart, Schaffner &
Marx

U. S, Steel Corpo-
ralion

New York Edison
Company

AmericanBridge
Company

National Cloak &

Suit Co

For $64 you can now obtain the
Save $36 identical Oliver Typewriter formerly

priced at $100. We are able to save
you nearly half because of our radically new and eco-
nomical method of distribution. During the war we
learned many lessons. We found that it was unneces-
sary to have such a vast number of traveling salesmen
and s0 many expensive brunch houses throughout the
country. We were able to discontinue many other su-
periluous sales methods. Result—iwe can afford to sell
at $64 the very same Oliver formerly priced at $100.

Mail the Coupon Now

Check the coupon to get the Oliver for five days
free triul in your own home. If you decide to keep
the typewriter you can pay for it on terms 80 easy
that you won't miss the money—-only $4 a month. It
you prefer to have further information before ordering,
fill in the coupon for our free catalog. Ciip the coupon
now and mail at once.

~OLIVER

Tpewriter (Gmpany

1558 Oliver Typewriter Bldg., Chicago, H1.

r----.-------------------------.-.-

{ THE OLIVER TYPEWRITER COMPANY
1 1558 Oliver Typewriter Bldg., Chicago, Il

1

1 Ship me a new Oliver Nine for five days free inspec-
tion. If I keep it. I wiil pay $64 at the rate of $4 per

s month. The title to remain in you until fully paid for.

1
My shipping point is e
‘I'his dopes not place me under any obligation to buy. If I
choose to return the Oliver, I will sbip it back at your
1 expense at the end of five days.

1 D Do not send a machine until I order it. Mall me your
1 book —**The High Cost of Typewriters — The Reason
g and the Remedy.” your de luxe catalog and further in-
§ formation.

Name .

Street Address .

State.

(e}
=
=
«

§ Occupation or Business
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Modern Testing Machines and Thelr Use

An Instructive, Non-technical Outline of the Various Stresses Materials Are
Subjected to When Incorporated in Machinery and Other Structures and
Special Appliances Developed to Determine Their Resisting
Power to Tensile, Compression and Torsional Stress

By Victor W. Pagé, M. S. A. E.

’ I \O permit a reduction in weight
of automobile, aircraft and ma-
chinery parts subjected to severe

stresses we are naturally led to use so-
called special steels in preference to
ordinary carbon steels because of their
greater strength and elastic limit,
weight for weight when suitably heat
treated, combined with a safe degree of
ductility. The selection of the steel to
be used for each part and of the heat
treatment that it should receive must
depend upon the nature and intensity
of the stresses to which that part will
be subjected and upon the wear to
which it will be exposed. The subject
of heat treatment of alloy steels has
been fully considered in these columns,
so an outline of some of the testing
machines developed for determining
the characteristics of various metals
will be of interest to our readers.
Stresses may be divided into static and
dynamic stresses. The former include
gradually applied, tensile, compressive,
bending, torsional and shearing stresses
while dynamic stresses are those cre-
ated by suddenly applied load:, viz.,
by shocks.

Stress Definitions

The different ways in which a stress
may be applied leads us moreover to
consider, first, constant stresses as
when a part is subjected to a tension,
compression, etc., of constant magni-
tude; second, progressive stresses, i.e.,
stresses varying in a progressive man-
ner as, for instance, a tensile stress in-
creasing from zero to the maximum,
then decreasing to zero to again reach
the maximum and so forth; three, re-
peated stresses which are suddenly re-
moved to be again applied, and four,
alternate stresses when the nature of
the stress changes as, for instance, ten-
sion followed by compression then

TR A T R N S S ST b N

EV]ER’Y]D)AY

ENGINEERING
MAG /A2 CSZINE

IT TELLS YOU HOW TO
MAKE AND DO THINGS

NUMBER 2

PART 1

Repeated and

again by tension, etc.
called

alternate stresses, sometimes
fatigue stresses,
enough lead to the eventual rupture of
the parts by stresses remaining inferior
to the apparent elastic limit of the
metal.

Torsion

Fig. 1—Diagrams showing meaning of terms
used in article when referring to stresses
materials are subjected to

The main forms of stresses to which
parts of machines are subjected can be
easily understood by examining the ac-
companying illustration, Fig. 1, in
which a bar of rubber is manipulated

if continued long

by a pair of hands. In brief, a tensile
stress means pulling apart, a compres-
sion stress means effort expended to
compress the piece, and torsional stress
means twisting it. Testing machines,
as ordinarily made, are strongly built
devices capable of stressing metal
pieces and fitted with gauges, weighing
beams, etc., for recording or indicating
the amount of stress required to pro-
duce a certain strain,

To determine the value of a new
process or method of making steel or
the value of a certain heat treatment,
it is essential to have means whereby
tests may be made to determine its
physical characteristics of quality.
Testing machines, so well known to
the metallurgist and steel treaters, were
first developed in this country about
fifty years ago and during the past fifty
ycars several hundred types and sizes
of testing machines have been devel-
oped, keeping pace with the advance in
the art of steel making and steel treat-
ing. To the efficient testing machines
of Olsen and Riehle, the metallurgist
and heat treater owes to a large extent
the great advance and rapid strides that
have been made in the last few years in
providing a quick means of accurately
determining the results of his labor and
also a means of checking up materials
and keeping the quality up to a desired
known standard of excellence.

Olsen Testing Machine,

The Universal testing machine is the
most popular one as this type of ma-
chine is made in sizes ranging from
10,000 lbs. to 1,500,000 lbs. in ca-
pacity and such machines are built of
several types and many degrees of com-
pleteness, all depending on the particu-
lar use to which they are to be put and
the material to be tested. The illus-
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tration at Fig. 2 is the Olsen Auto-
matic and Autographic testing machine
of the three screw type and this com-
plete machine is exceedingly new in the
design and arrangement of the record-
ing attachment. The testing machine
proper is built on the three screw prin-
ciple of gearing in which

the diameters of the gears

sion of small specimens, bending, shear-
ing, Brinell hardness, ductility and
gauge tests, etc., by using special at-
tachments.

Extensometer Types
In connection with tension tests it is

and screws as well as the
pitches of the screws vary
in proportion to the lengths
of the side of the isosceles
triangle formed by them.

Fig. 2—Olsen Universal test-
ing machine is an example
of the type capable of mak-
ing lensile, compression and
transverse tests

This type of machine is
designed to give a great
clearance for the operator
in the direction of the scale
beam with a minimum
amount of clearance at right
angles thereto so that the
operator can, with ease,
reach over to the center of
the machine and adjust his
specimen. The screws, and
consequently the straining
crosshead, is driven directly
down by rotating nuts be-
low the base of the machine
thereby eliminating all
bending and twisting mo-
ments in the machine. The
screws and columns are
placed on the beam side of
the machine thereby pro-
tecting both the scale beam
and the operator from fall-
ing or flying pieces of the
test specimen as caused by
rupture of the specimen '
from time to time.

The automatic and auto-
graphic attachment of

diameter test specimen in a second’s
time and the greatest accuracy and sen-
sitiveness readily secured by its use.
This Extensometer is known as the
Lewis-Hayes type, and while it is de-
signed primarily for the standard .503
in. diameter test specimen it can also
be secured to meet other
requirements. It s
ncedless to add that
this Extensometer reads
directly to a ten-thou-
sandth part of an inch
and is for use up to the
elastic limit only.
Another quick means
of  determining
the elastic limit
of threaded or
headed end test
specimen is the
use of the Maly-
sheff method and
attachment to an Olsen
testing machine as_shown in
Fig. 3. This attachment
takes the motion from the
gearing of the machine
transmitting same to indi-
cating dials which may
easily be read by the op-
erator at equal increments
of load as test proceeds.
The reading of the dials at
desired loads is then marked
off on cross-section data
sheet and a curve quickly
plotted and elastic limit
thus accurately and, defi-
nitely determined from data
so obtained.
Another form of Exten-
someter for measuring

this machine is novel
in that it will record in
either tension, com-
pression or transverse
at any point in the
travel of the crosshead
or measure extension or
compression between
any two points along
the entire range of the
machine without the
use of any auxiliary
apparatus. The scale
beams of these ma-

extension of test pieces
within the yield point
is shown at Fig. 4. It

chines are provided
with multiple poises so

IWK _______ Spectmen Tested

is a light, correct and
easily read instrument.
Its dial with vernier
reads to one ten-thou-
sandth of an inch and
is applicable to all
sizes and forms of
specimens within its
maximum range, 114
inches round, square or
flat specimens; requires
but little care and time
in adjustment, and no

that autographic rec-
ords may be taken in
various magnitudes and
the curve from a small test specimen
thus secured just as large as would be
secured in making a test of a large
specimen. The magnification of the
extension or compression is ten times
and the chart measure 10 x 20 inches in
size so that a very highly magnified
diagram is at all times obtainable.
With a Universal testing machine as
illustrated it is also possible to make
various other special tests such as tor-

Figs. 3 and 4—Extensometers for determining the yield point of specimens

tested in machine shown at Fig. 2

often required to use an Extensometer
to secure the elastic limit or data from
which the modulus may be computed.
The main objection of the use of an Ex-
tensometer has been the time required
in applying same and while this objec-
tion was well taken in the past it no
longer exists, as the Extensometer
shown in inset at Fig. 2 is what may
be termed a one-piece instrument and
can be applied to the standard .505 in.

double reading or cal-
culation is necessary
with it. As it is so
easily applied, it forms a very ready
means of observing elastic limit and
yield point when correct determinations
are required. In adjusting this instru-
ment, the two points D E are separated
just to straddle the specimen, and in-
dicator finger C, secured by thumb
screw G. In placing instrument on
specimen, bar A B is placed horizontal
as near as may be observed; indicator
finger C to point to upper part of dial,
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as shown in illustration. The spacing
bars H I, by using the clamp K, are
placed against the instrument’s main
pivots D E and the specimen, thus
holding the instrument
in position. Thumb

are employed to hold thé pieces to be
tested if these are not provided with
threads. The form of wedge grip for
round or square specimens is shown at

out. The self-aligning feature of the
spherical seated specimen holders to
insure a straight pull can be readily
noted.

In making compres-
sion tests it is just as

screw G is here re-
moved and instrument
ready for the test.

As shown in cut, in-
strument is set for com-
pression test readings,
and for tension or ex-
tension readings spac-
ing bars should point
up instead of down, as
shown in cut. The in-
strument is furnished
with four verniers,
which are marked, the
vernier having the mark
corresponding to the
size of the specimen to
be used. Spacing bars
for 8-inch length of
specimen are furnished,
if required, 2-inch, 4-
inch, 6-inch or any
other length of spacing
bars can be supplied.
With the clamp K, the
instrument is adjusted
to zero when in posi-
tion after removing the
thumb screw G. This
instrument may be pro-
vided with a special at-
tachment to make it

7
%
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important to insure
proper placing of the
piece to be squeezed as
it is in locating the
piece to be pulled apart
centrally. The illustra-
tion at Fig. 6, A, is a
suspended ball bearing
compression block ar-
ranged to fit in the
lower crosshead of the
Olsen Universal testing
machine is recommend-
ed by both the A. S. C.
E. and the A. S. T. M.
This block is provided

N
.

é§ Z with a hardened and
E Fo ground tool steel center

with circles scribed for
the purpose of centering
specimen. This block
can be made of any
size to fit any specifica-
tion and to fit in any
capacity of testing ma-
chine. The illustration
at Fig. 6, B, is of the
" latest Olsen spherical
compression blocks for
use on weighing table
of a Universal testing
machine. The center of

s

L

7

applicable to fine wire
tests. Made in either
English or metric sys-
tem.

Test Pieces and Fixtures

In order to obtain the best results
from standard testing machines, cer-
tain fixtures are required and to secure
any uniformity of results, the test
pieces must be of standard forms. In
holding specimens for tensile, or pull-
ing apart tests, special gripping wedges

D)
. é |

.___u

- 4

Fig. 6—Fittings used in making compression
tests om Olsen Universal machine

machine

Fig. 5, A. The forms shown at B and
C are for flat stock or plate specimens.
The method of using the wedge grips
is shown at Fig. 5, D and E. One set
of wedges is carried by the machine
frame, the other is placed in the mov-
able crosshead of the machine.

The illustration at D shows the po-
sition of wedge grips in a testing ma-
chine. The crosshead holes should be
lined up with liners depending on size
specimen tested, so that on applying
load the grips do not extend much be-
yond faces of crossheads. If wedge
grips pull far below they are liable to
break and the crosshead holes spread.
The specimen should also be given as
full a bearing on the wedge grips as
possible. Illustration E shows a form
of ball socket liners which may be se-
cured if desired as additional equip-
ment for testing machines. These lin-
ers are-not essential with proper align-
ment of crosshead holes. To use such
liners provision must be made in cross-
heads on purchase of testing machines.

The standard form of holder for
gripping either threaded or headed
forms of the .505 in. diameter test
specimen are shown at F. Tool steel
bushings are supplied to grip the speci-
men and are easily replaced when worn

Fig. 5—Diagrams showing how specimens to be tested are held in the testing

the ball is in the face
of the block, which is
considered essential.
The face is fitted with a hardened and
ground tool steel center and scribed
with circles for centering the specimen,
Handles are provided with the heavier
blocks for ease in handling. The speci-
men to be tested is placed between two
such blocks, one above and the other
below it.

(Continued on page 116)
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. Fig. 1—How specimens are prepared for
: making temsile tests
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Crystallo-Chemical Analysis

HE purpose of this paper is to
call the attention of experi-
menters to one of the most won-
derful branches of analytical chemistry
—quantitative and qualitative analysis
with the aid of the microscope. As it

Photograph No. 1

would Dbe xmpossxble for obvious rea-
sons, to discuss in full the wmethods
of crystallo—chemlcal analySIS on the
pages of this magazine in one article,
the writer decided to limit the subject
of this paper to the presentation of few
examples, which, he trusts, will give
the reader a fair idea of the crystallo-
chemical analysis and its advantages
over ordinary, or wet methods for cer-
tain classes of work.

Advantages ofiered by the crystallo-
chemical analysis are numerous and
self-evident: where hours are required
by the ordinary methads, only minutes
are necessary to obtain the same results
when following the microscopic meth-
ods for detection of elements in their
compounds; where comparativcly large
volumes of reagents are necessary in
the ordinary analysis, only minute par-
ticles of both substance under investi-
gation and reagents are required, when
the microscope is being called to as-
sistance. While ordinary methods in-
volve such operations as repeated pre-
cipitations, continuous washing of pre-
cipitates, or evaporation (condensa-
tion) of the filtrates—which generally
takes much time and usually very
greatly retards the progress of the in-
vestigation—the expenditure of time
for the analogous operations when
employing the microscope is almost
negligible. The reason for this lies in
the quantity of the material used. which

Photograph No. 2

v Theodore S. Silouianoff

is extremely small if the analysis is con-
ducted with the aid of the microscope.

All that is required, is a drop of the
solution of the substance to be tested,
from 3 to S millimeters in diameter,
and about 1 mm. deep, and a few

Photograph No. 3
These photographs show the crystals of sodium phosphates as they appear in the field of
the microscope

particles, not over the size of a pin-
head, of the reagents, which are far
from being so numerous as in the case
of ordinary analysis.

“Five grams of each reagent should
last a life-time,” said Prof. Chamot,
an authority on chemical microscopy,
in one of his addresses before the
American Chemical Society.

As a very good example, showing
some of the many advantages offered
by the crystallo-chemical analysis, the
following one may be given:

Let us assume that the qualitative
analysis of a certain substance has
given us the evidence of the presence
of both and only Sodium (Na) and
Phosphoric Acid (PO,). Evidently
we have the Sodium Phosphate. But
the question, whether we have in our
possession MONO —, Bi — or TRI
— Sodium salt (as phosphoric acid is
trivalent) will remain unsettled, until
the phosphate is analyzed quantitative-
ly for the amounts of Na and PO, pres-
ent, which procedure will require an
additional expenditure of several hours,

The microscope if brought to the aid
in this or similar occasions, would
greatly simplify matters. A small
fragment of the salt in guestion is dis-
solved in a droplet of water, then placed
on the microscopic slide to rest for a
few moments in order to obtain the
crystals of the salt by spontaneous
evaporation. This being done, and
crystalline phase having separated, the
slide is placed on the stage of the
microscope, the latter focussed sharply
on the preparation. Just a glance into
the microscope rewards the investigator
with the complete solution of his prob-
lem, as all the three phosphates yield

Photographs 7, 8 and 9 show appearance of a film of alum solution in the field of the
microscope
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the crystals belonging to the three dif-
ferent crystallo-graphic systems, and
assume different, easily recognizable
geometrical forms.

The three accompanying photo-
graphs, Nos. 1, 2 and 3, show the crys-
tals of Mono, —, di — and tri-sodium
phosphates respectively, as they appear
in the field of the microscope. The

Photographs 4 and 5 show alum crystals

forms of the crystals differ to such an
extent that their recognition would not
present ‘any difficulties. In parallel
with this, the presence of undesirable
admixtures could be easily detected and
thus the purity of the substance under
investigation ascertained.

Outline of Procedure

The entire procedure of the analysis
with the aid of the microscope in gen-
eral, may be outlined, step by step, as
follows:

1. A solution of the substance to be
analyzed is prepared.

2. A droplet of this solution is placed
on the slide.

3. The slide with solution is trans-

cal constitution of the substance under
investigation are made, the compound
in question thus being identified.

Of course, in order to make possible
the detection of elements with the aid
of the microscope, it is necessary for
the investigator to possess a thorough
knowledge of the fundamental princi-
ples of chemical crystallography, as

only then he will be in a
position to make correct
interpretation of the be-
havior of the crystals when
subjected to different tests.

As to the crystallography

_and optical properties of
the crystals, all the data
necessary for the crystallo-
chemical analysis may be
readily obtained from ta-
bles and text-books. But
in order not to be con-
fused by apparent devia-
tions from the laws he has

thus learned, the investigator must be -

thoroughly familiar with so-called
“habitus” of the compounds (for the
explanation of the termn see below).
This knowledge must be acquired di-
rectly from practice. The student must
perform all the characteristic micro-
chemical reactions for every element, as
he has already done when he was study-
ing the methods of ordinary analysis,
with which he is supposed to be quite
familiar. 0

The expression “habitus of the com-
pound” is undoubtedly new to the read-
er, so the author immediately proceeds
to an explanation, taking the following
example:

A moderately concentrated solution of

Fig4d

Diagrams showing geometrical forms assumed by micro-crystals

ferred on the stage of the microscope
and the preparation is brought in sharp
focus.

4. The reagent is applied.

S. The formation of crystals, their
development, forms, optical and other
properties are observed and studied.

6. The conclusions. as to the chemi-

ordinary alum (KAI (SO,),) is pre-
pared, one drop is placed on the micro-
scopic slide and set aside until the alum
has assumed crystalline form. The
slide is then transferred to the stage
of the microscope, and after bringing
the preparation in sharp focus, the
crystals resembling those shown on the

- angular face.

photographs, Nos. 4, 5 and 6, will be
seen,

A slight movement of the tube of
the microscope permits a more close
study of the form of the crystals ob-
tained under the conditions stated
above. By moving the tube slightly up
and down, thus focussing alternately
upon the upper and lower faces of the
crystals, we will be able to ascertain
their geometrical forms. As the faces
of the crystals are in different planes,
it was impossible to bring both upper
and lower faces in sharp focus simul-
taneously. Therefore, the photographs

-

Photograph 10 shows another form of alum
crystal growth

Nos. 4, 5 and 6 show merely the char-
acter of crystals formed under given
conditions. In such a case, the draw-
ings would suit the purpose better than
the photograph.

Referring to the set of drawings ac-
companying this article: Figure No.
la (and No. 2a) shows one of the
microcrystals of alum, resting on the
slide, when growing, on its octahedral
face. These crystals may be found on
photograph No. 6 marked A and A’
respectively. Figure No. 2c shows an
equilateral triangle of the upper face
and three octahedral faces sloping from
this outward and downward. This
crystal is resting on equilateral triangle
when growing, which is placed sym-
metrically in reference to the upper tri-
Crystals, answering this
description, can be seen on the photo-
graph No. 6 marked C—C. Figures
3¢, 4a, and 4d represent the geometri-
cal forms of micro-crystals of alum
commonly found when the formation
takes place under conditions given
above. Figure 3¢’ represents the crys-
tals on photograph No. 6 marked C'—
C’ and figure 4d the one marked D.
Under exceptional conditions the crys-
tals of alum may grow on cubical faces,
as shown on the figure 6. Close ex-
amination of photographs Nos. 4, §
and 6 will reveal many duplicates of
the crystals already mentioned and
described.,

If the drop of the solution of the
alum will be spread over the slide, so
as to form a mere film of a solution,
parallel growths, shown on photographs
Nos. 7, 8 and 9, are formed instead of
the crystals possessing definite geo-
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metrical focus, such as shown on photo-
graphs Nos. 4, 5 and 6. Occasionally,
instead of parallel growths, the crystals
assume another form, similar to paral-
lel growths and shown on photograph
No. 10. However, in both cases we
can easily distinguish the octahedral
endings of the branches, which fact
establishes certain similarity of -the
crystals of alum shown on all photo-
graphs.

It is hardly necessary to mention that
all these forms are so characteristic and
peculiar in their appearance, that once
seen, they will not offer any difficulty
in their recognition.

Such distinct appearances of differ-
ent crystals of one substance are desig-
nated as the HABITUS (or habit) of
the same.

“Under like conditions of formation,
crystalline compounds always separate
not only in the same crystal system, but
will assume each time some geometri-
cal form; this characteristic form . is
called ‘the habit’ of the compound, and
upon this property micro-chemical
methods of analysis are based.” (Cha-
mot.)

The next point, to which the writer
would like to call the reader’s particu-
lar attention, is the extreme sensitive-
ness of the micro-chemical reactions.
The following table will speak for it-
self:

With Caesium Chloride as a re-
agent, the following amounts of ele-
ments can be detected present in the
solution subjected to the micro-tests:

0.005 of a milligram of Magnesium
0.001 of a milligram of Iron
0.0005 of a milligram of Cobalt
0.00002 of a milligram of Zinc

It will be well for the reader to com-
pare these figures with the maximum
sensitiveness that can be obtained using
such reagents as hydrogen sulfide, etc.,
which he has to work with in the ordi-
nary analysis.

The possibility of ascertaining the
presence of elements and their com-
pounds in a given substance with such
degree of rapidity and accuracy, as the
writer had endeavored to show in this
article—renders the micro-methods of
qualitative analysis indispensable for
chemists in their everyday work.

Many of us chemists have been led
to the enormous conclusions in our
analytical work simply by the impuri-
ties we find in chemicals we use, even
though marked C. P.

Micro-methods offer a splendid op-
portunity for an analytical chemist, as
well as any other person using chemi-
cals of every description for their work,
—for solving one of the most serious
problems confronting them, that of
easy, quick, accurate and reliable means
of controlling the product they use or
manufacture. For experimenters, chemi-
cal analysis with the aid of the micro-

scope offers an inexhaustive source of
experiments, fascinating as well as in-
structive.

For the benefit of those who may
be interested in this singular mode of
chemical analysis, the author is pre-
paring other articles on the same sub-
ject, in which he intends to present the
methods of carrying on both qualita-
tive and quantitative analyses of an
unknown compound with the aid of
microscope.

ACETYLENE FOR MELTING
LINOTYPE METAL
HE use of acetylene gas as an
auxiliary for the melting of lino-
type metal when the regular gas supply
fails is becoming very general in news-
paper plants and printing establish-
ments. Most of the linotype machines
were formerly equipped exclusively

the most satisfactory as well as the
most economical way of keeping the
machinery of publication moving in
emergencies of this kind.

So far as is known, the first news-
paper to resort to acetylene for tiding
over a shut-off of the local gas supply
was the Memphis (Tenn.) Press. The
acetylene supply was obtained from a

_garage that happened to have a couple

of extra Prest-O-Lite tanks, such as
are used for automobile truck lighting.
Quick thinking on the part of the lino-
type men and the easily obtained dis-
solved acetylene saved the day, and the
paper went to press as usual. The na-
tion-wide service of Prest-O-Lite, with
its 22,000 stations, where empty tanks
may be exchanged for filled tanks, has
led newspapers in all parts of the coun-
try to avail themselves of this added
safeguard against publication delays.

Emergency use of acetyleme for healing linotype metal

with city gas connections, and when
the supply was cut off even temporarily
it was a problem to keep going. In
the case of the daily newspaper espe-
cially, an occasional delay of a few
hours is a matter of serious conse-
quence, as shutting down the type ma-
chines means holding up the presses
and delaying the hour of issue, making
local distribution late and sometimes
resulting in the missing of mail trains.
To-day the small Prest-O-Lite tank
and acetylene torch are drafted into
service. The auxiliary supply of
acetylene, which is stored in dissolved
form in cylinders, has been found to be

The mode of connecting the acetylene
to the melting pot on linotype machines
and the simplicity of the equipment
are shown in the illustration.

VANADIUM AS AN ALLOY

ANADIUM has become one of the

vital factors in the steel trade, en-
tering into the manufacture of automo-
biles very extensively. Four pounds of
vanadium added to a ton of steel re-
sults in an increase of 45 per cent in
its strength and at the same time pro-
duces an alloy steel which has satis--
factory machining qualities.
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A Quick-Change Variable Speed Gear Box

HE amateur machine shop own-

er who has a strong desire to

“make something” will perhaps
be interested in the small gear box
illustrated herewith. Its construction
offers good experience in fitting and
lining up shafts and gears as well as
the regular machine work necessary
and when finished the apparatus will
prove a valuable adjunct to his bench
drill or speed lathe. A drill press is
inherently a variable speed machine,
for each sized drill has its individual
driving speed for highest efficiency;
yet when a stepped pulley is used the
continual changing of belts becomes
such a nuisance that it is seldom re-
sorted to beyond a high and low speed,
the whole range of drill sizes coming
within these two speeds. A bench speed
lathe labors under a similar, if less
marked, disadvantage and it is in such
cases that a quick-change gear box, al-
lowing of four or more speed changes
by merely shifting a handle, is ap-
plicable.

The device to be described is built
up of two cast iron or steel end plates
held together by spacing rods, to save
making a complicated casting; and as
the lining up of the two shafts with
their gears might be a troublesome
problem for the amateur with his lim-
ited equipment, the design calls for
large cored holes in the end plates and
thin bronze bearing bushings to fit the

By H. H. Parker

Drawings by the Author

poured into the cored openings with the
shafting in place, thus holding them in
position without resorting to accurate
machine work. All the work may be
done on an eight-inch lathe, not neces-
sarily of the screw-cutting type, while
the gears required are all carried in

This is the first of a series of articles
by Mr. Parker, who will describe the
construction of various interesting ma-
chine tools and appliances suitable for
the amateur's workshop that he can
make with ordinary shop equipment.

stock by various gear makers, though
some may require boring out to slightly
larger size. As described, the construc-
tion of the machine calls for a few
castings, but if desired, steel plate may
be used instead, in which case separate
bearing boxes would have to be turned
up and screwed into or flange riveted
to the plates. The first point to be con-
sidered will be the

Six Gears Required

Six spur gears will be required, four
on the driven shaft and two on the
tumbler. If more than four speed
changes are required, other gear steps
may be added, provided the tumbler
shaft is made large enough to insure
stiffness. This would of course call
for longer spacing bars and if gears of

sign were used, the end plates would
have to be slightly enlarged.

The gears used are of the cut teeth
stock pattern carried by various manu-
facturers; for this design they were
selected from the general catalog of
the Philadelphia Gear Works, but there
are a number of other makers carrying
similar sizes in stock. These are cast
iron gears; brass or steel cut, but not
the cast (unfinished) tooth type, can be
used, depending upon requirements.
16 Pitch was selected as about the most
suited to average requirements and of
this pitch the following gears are
needed, all having a half-inch face and
stock size holes:

Two, 114 in. pitch diam., 18 teeth, 7/16 in. hole
One, 2 in. pitch diam., 24 teeth, 14 in. hole
One, 2Y4 in pitch diam., 30 teeth, 14 in. hole
One, 3 in. pitch diam., 36 teeth, 14 in. hole
One, 314 in. pitch diam., 42 teeth, 14 in. hole

These dimensions, especially the
holes, may vary slightly in different
makes, but the above data will furnish
a close guide. The larger the holes
which can be obtained, the better; in
fact the tumbler shaft gear must be
bored out to five-eighths, due to the
comparatively long, keywayed, unsup-
ported shaft. The others may be left
as they are, those on the step gear shaft
being closely clamped together and
thus strengthening that shaft.

Shafting

This requires little comment. All
journals are half inch in diameter and

shafts. Then babbitt or type metal is larger diameter than shown in the de-
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Details of parts of quick-change variable speed gear box

the ends reduced to seven-sixteenths
where the pulleys are attached in order
to prevent marring the bearings. The
keyway in the tumbler shaft may be
cut in the lathe by setting a cutting tool
over on its side and working the car-
riage back and forth by hand; not a
formidable job on a small shaft like
this one. There are various methods of
securing the step gears on the lower
shaft, the one shown being the use of
two colla.rs one set screwed or taper

pinned and the other in two parts, the
inner collar being set screwed while the
outer one screws on over it and clamps
the cluster of gears tightly together. A

bearings provided in the tumbler side
plates.

End Plates

full length keyway may be cut and all
the gears keyed, or one may be keyed
and all four secured by long through
bolts. In any event the gears should be
spaced about a sixteenth of an inch
apart by means of accurately turned
washers. The tumbler idler gear is
forced on a short shaft which runs in

As shown, two cast iron end plates
are used, right and left. The holes
may be “green sand” cored or core
prints and standard round cores used,
or they may be cast solid and the holes
drilled out. Each end plate is to be
mounted on the face plate in the lathe
and the four spacing bar outside bosses
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faced off. The bearing boss ends may
be faced also; this would be of assis-
tance when pouring the bearings later.
The best way to machine the inside
surface would be to face off the whole
of it, though a fair job could be per-
formed by only facing the corners to
clear the spacer bars. But if the whole
is machined, a good bearing for the
shaft collars inside is furnished, mak-
ing unnecessary the use of outside col-
lars. If the bearing bosses are cored
out these openings do not require ma-
chining. Feet or brackets may be cast
on the end plates to suit the taste of the
builder, or to make convenient the at-
taching of the gear box to some spe-
cial machine.

bearing bosses. Thin bronze sleeves
may be inserted to act as renewable
bearing bushings if desired. A block
of steel or brass, five-eighths thick, is
filed up to act as a spacer for the in-
side end of the tumbler and another
piece turned up and filed to serve as
a handle as well as spacer. After ma-
chining the inside surfaces of the tum-
bler plates, these are clamped together
and the bearing holes drilled and
reamed, as well as the bolt holes. Then
the end blocks are inserted and drilled
for the three-eighths clamp bolts,
though the final pinning of the handle
is postponed until the machine is as-
sembled and lined up. When the cor-
rect position of the handle is finally de-
termined, a hole is drilled for a

-Belt Shipper(nof 1o Scale)
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(hange Gear Box Adopted for Mounting on Base of Small Driller in place of Regular Pulley Drive

Spacing Bars
Two methods of making these four
pieces are shown, the easiest being to
cut and face up four pieces of half-
inch (nominal size) iron pipe and use
three-eight-inch bolts to hold the end
plates together. The more workman-
like way would be to machine the bar
out of a piece of three:quarter-inch
cold-rolled or machine steel and thread

the ends for hexagon nuts.

Tumbler Assembly

This is the most important part of
the machine for the success of the gear
box depends upon the accuracy of its
construction and fitting together. Two
side plates are used between which the
two inch and a half P. D. gears work.
The tumbler rotates about its shaft as
a pivot and is actuated by a handle on
the outside of the case. It is moved
up or down to mesh with any one of the
gears of the lower cluster, each com-
bination giving a different speed to the
driving shaft. These side plates can
be made of cast iron, brass, bronze or
gun metal, or steel plate with inserted

quarter-inch pin, or preferably a taper
pin. Great care should be taken in
drilling the bearing holes that these
are correctly spaced, so that the gears
will run without binding and with but
a barely perceptible amount of back-
lash. The tumbler shaft gear is key-
wayed and a short key fitted which is
held between two steel washers a six-
teenth of an inch thick. The shaft
should be an easy sliding fit through
the tumbler gear and its bearings.

Tumbler Plate

A drawing is shown of this but only
the general dimensions are given, for
it is best first to make a cardboard or
tin template, fit it over the assembled
gear box and mark off and cut out the
openings, altering these until the handle
can be accurately shifted to mesh the
tumbler with any one of the gears.
Then the plate may be laid off and cut
to shape by using the template as a
pattern.

Locking Handle

The drawings probably make the
mechanism sufficiently clear without

further description. The locking pin.
must be firmly driven into the handle
flange and is best made of hardened and
tempered drill rod. It should fit the
quarter-inch holés in the tumbler plate
without shake or ‘binding. Knurling
the handle is not necessary but adds to’
the appearance and furnishes a good -
grip. A thin tube of this kind'is best
knurled by inserting a brass bar or a:
cylinder of very hardwood such "as’
maple and then driving this out after
the knurling is completed. 3" ¢

BEIA

Assembling

The gear cluster is assembled and
clamped together permanently upon the
shaft; the tumbler assembly is also-
pushed over the upper shaft and both
shafts slipped through the cored out
bearing bosses and the end plates ‘se-
cured together by means of the spacing
bars. Then four bronze bearing sleeves,
an inch and an eighth long and a
thirty-second thick, are placed on the
shaft journals. The shafts are then
temporarily jacked up and adjusted un-

" til exactly parallel, with the idler gear

meshing perfectly at all positions.
‘Then the openings are dammeéd up with
putty or clay and babbitt or type metal
run in between bearing, sleeves and
bosses. It would be a good plan to
later fit steel washers inside of the
shafts to take any end thrust, unless
outside collars are used. A template
is then fitted as described above and
the tumbler plate made and screwed
to the end plates. A sheet iron cover
is then cut out and bent around the end
plates, the ends meeting above and be-
low the tumbler plate. This cover is
screwed to the end plates and if a thin
leather or flannel gasket is placed be-
tween, thick oil or grease may be poured
into the lower part of the box for lubri-
cation,

For lead burning, hydrogen gas gen-
erated on the spot has been quite ex-
pensively used, although it is more con-
venient now to buy it in cylinders. The
gas generated by the operative from
zinc and sulphuric acid is apt to con-
tain arsenic. It is very bad for the
lead burner’s health. An electric lead
burner for use especially on storage bat-
tery work is being introduced. It is
only adapted for alternating currents.
It has a single carbon electrode, the
material to be treated forming the other
one. An automatic transformer per-
mits the current to be regulated. If
properly handled no arc is formed and
the instant the carbon electrode touches
the metal the heat is produced. The
joints made by it are said to be of the
very best quality.

The railways to be electrified in
Italy are said to represent 2,600 miles
of road-bed, and the electrification will
involve, it is said, a saving of 1,786,000
tons of coal.
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MODERN TESTING MACHINES
AND THEIR USE

(Continued from page 109)

Preparing Test Specimens

In preparing materials for tensile
tests, a number of standard forms have
been evolved, as shown at Fig. 7. A is
the method of preparing a specimen of
rolled, square or flat bar. B is used for
rolled round bars. The specimen shown
at C is the U. S. Government and
American C. E. standard shape for
specimens cut from plates, the ends not
to be over 3 inches wide. The standard
shape for specimens turned down in
the middle is shown at D. A good
. shape for cast iron specimens to fit
wedge grips is shown at E, the area of
the reduced portion to be one square
inch., The method of preparing chain
by providing forged loops larger than
the links is shown at F. The method
of serving loops in hemp rope and fas-
tening pieces on wire rope is shown at
G and H. Holding material of this
nature is relatively easy, as metal rods

are thrust through the loops, one being -

above the top frame, the other below
the movable crosshead of the machine.

The Riehle Brothers Testing Ma-
chine Company has just completed for
the United States Government what is
claimed to be the largest vertical screw
testing machine in the world (1,000,000
pounds capacity) to be installed at the
Forest Products Laboratory, Madison,

different elevations, according to length
of specimens to be tested, and is held in
place by two keys which pass through
openings in the weighing columns. The
weighing mechanism is entirely inde-
pendent of the power mechanism,

The machine weighs approximately
150,000 pounds, is 45 feet over all
height, 37 feet above floor line, when

)
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Fig. 8—Riehle Brothers 1,000,000 pounds capacily testing machine installed in Lhe
Forest Products Laboratory, Madison, Wis.

Wis. This is clearly shown at Fig. 8.
This machine is arranged to test col-
umns 30 feet or less in compression and
will take specimens 10 feet long or less
in transverse. When arranged for ten-
sile specimens the maximum travel of
the pulling head is approximately 29
feet. For tensile testing the top or
weighing head can be secured at four

table is level with floor, 15 feet long
and 10 feet wide. The tensile grips
will hold specimens up to 12 ins. x 4
ins. The weighing beam is of the mi-
crometer dial screw type; the dial is
graduated by 100-pound marks to 10,
000 pounds and the beam readings are
by 10,000 pounds to 1,000,000 pounds.
A needle beam is provided to magnify

the swing of the weighing beam. A
one-tenth poise is also furnished to be
used for light loads. The machine
has four speeds, 10 in. per minute for
adjusting the pulling head and pulling
speeds of 2 in., 14 in.,, 1/10 in. per
minute.

Machine for Torsion Tests

The torsion test is fast becoming an
exceedingly important one, as it is not
only used to test the strength and qual-
ity of the material, but also the strength
and quality of finished products and
even as a proof test in many cases, such
as of universal joints, axles, clutches,
etc. To make a standard torsion test,
the machine should be preferably auto-
matic and autographic, arranged to
make large curves in various magni-
tudes, depending on the type of test to
be made. The illustration at Fig. 10 is
of a 60,000 inch lbs, capacity Olsen
automatic and autographic torsion test-
ing machine, No. 1, which will grip
rounds up to 1% in. diameter and of
length up to 4 ft. 6 in. The scale beam
is provided with three poises, one read-
ing to full capacity, one to half capacity
and the third to one-tenth full capacity
for use in light tests,

The angular distortion may be re-
corded in two magnitudes, the one for
use in determining the elastic curve and
for highly magnified readings of the
elastic limit and the second or lower
magnification where it is desired to
trace a curve up to the rupture point of
the specimen, It may thus readily be
seen that with this torsion testing ma-
chine curves may be made in six differ-
ent combinations, depending upon the
type of specimen tested and the wishes
of the operator. This size of torsion
testing machine, with a longer bed, is
the one universally used by all the
large universal joint manufacturers and
automobile manufacturers who proof
test their own universal joints and simi-
lar parts. .

The metallurgist and heat treater has
in the last few years so improved the
quality of steel entering into the crank-
shafts, axles and kindred parts that for
torsion tests, in which the stress varies
as the cube of the diameter, a much
larger and heavier torsion testing ma-
chine is required, and where a machine
of 230,000 inch lbs. capacity would
twist off a 214 inch or even larger
shafts, now it will hardly test a 134
inch or 115/16 inch heat treated
chrome vanadium bar. For automobile
steel testing it has thus been found nec-
essary by the automobile manufacturers
and the steel makers to secure machines
of 230,000 inch lbs. capacity. It is
needless to go into details as to this
machine, as it is similar in construc-
tion to the machine just described, vary-
ing only in details. It may be interest-
ing to note that torsion testing machines
may be secured adapted to testing the
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very finest wire and also up to the
heaviest and largest bar or tube made
and in capacities ranging from 25 in.
Ibs. up to that of 2,000,000 inch lbs.

Ed. Note: The writer desires to ac-
knowledge the assistance rendered by
Mr. Thorsten Y. Olsen of the Tinius
Olsen Testing Machine Co. and also
the Riehle Brothers Testing Machine
Co., both of Philadelphia, in preparing
this series of articles. The next install-
ment will consider other types of testing
machines for making Brinell, impact,
alternate stress and other tests.

(To be continued)

BROKEN VALVE STEMS EASILY
REPAIRED

O repair a broken valve stem the

fittings should be removed and the
stem slipped back in the tube. Now
make a small hole in the tube a short
distance from the valve stem, bring the
valve out again through this hole, and
in so doing the fabric in the original
valve hole will not be injured. The
small cut formerly occupied by the
valve stem can be vulcanized easily.
If the valve is battered so that no fit-
tings can be removed, the valve can
be sawed off across to the cut with a

Fig. 10—Olsen Autographic and automatic torsion testing machine used for determining
power transmission ability of shafting

SPARE YOUR SPARE TIRES

AUTOMOBILE tires are wrapped

in paper by the manufacturer be-
cause tire makers know that sunlight
and air sap the strength of the rubber.
They should be protected until they
actually go on the rim for road service.
Statistics prove that a tire good for
an average of 6,000 miles when it leaves
the factory will lose approximately 2,000
miles of its life by being carried unpro-
tected as a spare for one year. A tire
cover, made of rubberized coated fabric,
will outlast many tires. It will cost less
than the 2,000 lost mileage on one un-
protected spare. Neatly covered spares
look much better hanging on the back
of the machine than do bare tires. The
covers are water-proof and can be
washed without injury as often as the
car is washed. They can be purchased
in colors to match the body finish of
the car. Therefore, both from the
standpoint of appearance and economy,
““cover your tires to spare your spares”
is good, sound advice,
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hacksaw and the nut can then be easily
taken off.

RELINERS AND INSIDE PRO-
TECTORS

ELINERS, if made of flexible ma-

terial and well designed, are a
good thing in old tires; that is, tires
showing separation and breaks in the
fabric, and which would not ordinarily
be serviceable. Under such circum-
stances reliners reinforce the tire, pro-
tect the tube from being pinched in
the fabric and often make it possible
to secure a great deal of additional
mileage. It is not, however, advisable
to use reliners in new tires, on account
of the creeping, chafing and heating
occasioned and the interference with
the normal action of the tire.

COUNTERSINKING BRAKE-
BAND LINING

HE repair man frequently experi-
Tences the difficulty of having the
drill or countersinking tool with which
he is countersinking the brake lining
for the rivet heads going either too
deeply or completely through the lining.
This annoying trouble can be easily
avoided by placing the material to be
countersunk on an old spring leaf. It
is best to fasten the two together with
a clamp, although it is not absolutely
necessary. Then, when drilling, the
point of the drill will stop when it
comes in contact with the spring leaf,
thus leaving a countersunk hole of the
proper depth to suit the average con-
dition.

Piece Jo be
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tensile  ~*
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Weighing
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Fig. 9—How to test specimen for elastic limit, elongation or ultimate tensile strength
in Riehle machine
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Stop Cocks and Their Uses

By F. C. Heylman, A.S.M. E.

sizes are in use in all parts of

the world. Their advantage over
the ordinary gate or globe valve is
readily seen by studying stop cocks in
use. On account of its peculiar con-
struction a stop cock is easier to oper-
ate than gate or globe valves. For
loading racks or fire hydrants, where
valves must be opened with a very short
movement, the stop cock is particu-
larly suited. A one-inch gate valve re-
quired about four turns to open or
close, while a stop cock requires only
a quarter of a turn to completely open
it.

Another feature of the stop cock is
its reliability. The wear on them is
equal on all surfaces instead of wear-
ing out in places. Also stop cocks last
for a very long time without the need

STOP cocks of different kinds and

Stop cocks last longer, because the
plug is made of one substantial piece
and protected all around. Take for ex-
ample a stop cock to be used in a sul-
phuric acid line. We all know that
this liquid is very wearing on any
valve. With the gate type of valve, the
wedge must be lifted in opening and
lowered in closing. When the gate is
in a closed position, there is no chance
for the acid to go through, but the mo-
ment the wedge is lifted from the seat,
the acid, being under pressure, will go
around and over the wedge, until it
reaches the stuffing box and the lower
part of the stem. From there the acid
will go through the stuffing box and
get in contact with moisture in the air,
with the result that a weak acid is
formed, and in a very short time the
stufing box is out of order, and the

1

F16.1

of repair, depending, of course, upon
the kind of liquid handled. This is a
very good feature, the importance of
which should not be overlooked, espe-
cially when used in places where super-
vision is slight. A stop cock does not
call for much space—not so much as
other types of valves. It can be put
in places where there would not be
sufficient room for a gate valve.

When a stop cock is used as a drain
for tanks, reservoirs, etc., containing
dirt, scale, sediment and other foreign
substances it very seldom happens that
the valve cannot be closed after using,
as the sharp edges of the hole in the
plug cut off these foreign substanges.
But this is not the case when a globe
or gate valve is used. The inability
to close valves often occurs when valves
have to be lifted from the seat and
this results in delay and other unpleas-
ant features.

Fi6.2

packing rings are gone. This trouble
is eliminated by using stop cocks for
sulphuric acid. The suitability of the
particular stop cock for the purpose in-
tended must of course be considered.

In general, it is found that the ordi-
nary stop cock causes trouble by stick-
ing. (See Cecil H. Peabody’s book,
“Steamboilers,” who writes in regard
to blow-off cocks: “A cock has the
disadvantage that it may give trouble
by sticking; a valve may leak and the
leak may not be detected.”

This sticking is the reason stop cocks
have not been used as much as they
would have been otherwise and some
ways of overcoming this evil have been
tried.

One of the oldest types of stop cocks
is shown in Figure 1, the so-called Ser-
vice Cock, which is used for low pres-
sure liquid. Both ends of the body are
open and the plug projects through the

body, being held in place by a nut and
washer. When this plug sticks, it can
be loosened by tapping the bottom end,
which, however, ruins the thread and
causes distortion. It is easily under-
stood that when a stop cock of this
type is under pressure and the plug
has to be loosened by tapping, the liquid
will flow out at both ends of the body.
To overcome this, the plug must be

" tapped again and will stick just as be-

fore with the same result.

When this stop cock is used for oil,
cold water or any other harmless
liquid, there is no danger, except that
there is a loss of the liquid, but when
sulphuric acid, caustic soda, steam hot
oil or hot water are discharged the
operator, of course, is in danger. For
that reason the kind of stop cock shown
in Figure 1 is not permitted to be used

F16.3
in Europe on boilers or in steamlines—
and for very good reasons.

This type of stop cock, however,
has one very good feature, namely that
both ends are open. The body can be
inspected or scraped in case of regrind-
ing, and it can be very easily repaired.
After grinding the body must be thor-
oughly cleaned and this is possible only
when both ends are open. The easiest
way to clean the body is during grind-
ing at the bench with a piece of rag
soaked in kerosene, and this is a big
time saving. To remove high spots or
grooves from the surface inside the
body, a good light is necessary, and
with the bottom of the body closed a
light cannot be held inside during the
scraping, with the result that poor work
is done, causing a leaky stop cock and
loss of liquid. For low pressure this
stop cock will give sufficiently good
results. but is unreliable, as once it
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starts to leak, or the plug has to be
lifted during sticking the cock cannot
be used again without complete over-
hauling.

The illustration at Figure 2 shows
a stop cock in which the plug is held
in a body closed at the lower end. At
the top there is a gland engaging the
lower end of the plug and holding it in
place and the end of the plug is packed.
When a plug of this type sticks, it is
sometimes possible to free it by tap-
ping the plug or the body with a ham-
mer; failing this, the stop cock must
be taken apart at first opportunity, and
when used as a drain valve for tanks

Boﬂom,—‘

or in pipe lines or on boilers, a loss
in contents results and in addition the
use of a hammer causes distortion of
the parts and leakage.

In many cases, in trying to open this
type of cock, the square end of the
plug has broken and the valve was put
entirely out of order. The fact that
one end of the body is closed makes
overhauling very difficult—particularly
grinding. There is also the danger of
a repairman forgetting to ascertain how
far the plug sinks into the body, and
in many cases where this matter was
overlooked, the lower end of the plug
rested on the bottom of the body in-
stead of being tight around the open-
ing.

This type of stop cock is also unre-
liable, as it will stick, and is there-
fore not suitable as a blow-off valve
on boilers. The single gland on the
top of the body, which holds the plug
in place, does not guarantee that the

plug will not blow out, and this will
happen in case one of the stud-bolts
breaks. As stated before, the closed
bottom will make it very difficult to
grind this type of valve.

The cut in Figure 3 shows the same
stop cock as in Figure 2, with the ex-
ception that in order to prevent the
sticking of the plug the botom of he
body is provided wih a lift-screw.
When the plug sticks in the body, the
bolt has to be screwed in, in order to
lift the plug, but after continuous usage
and the extra strain of tightening the
counter nut on the body, the thread be-
comes worn, leaving the bolt loose in
the thread, and there is a leakage. In
case one forgot to screw the bolt down
again and to tighten the top gland of
the plug, the plug would rest on the bolt
instead of shutting off the opening in
the body.

The drawing at Figure 4 shows a
double packed stop cock for low pres-
sure, designed for general use. One
can see from the sketch that this type
is the simplest possible combination of
the types shown in Figures 1 and 2.
This stop cock will stick, just as the
other types, but there is a way to over-
come the sticking without damaging
the parts or losing the liquid.

As a rule a plug should turn around
two or three times in the body in order
to prevent the excessive wearing of one
side. For stop cocks the use of a ratchet
wrench is advisable. This reduces
the cost of repairs, such as grinding,
to a great extent. This stop cock has
only a slight tendency to stick, but
should it turn with difficuly, by loosen-
ing the top gland and tightening the
bottom gland, the trouble will be elimi-
nated at once. When the top gland is
tightened to the extent that the plug
turns with difficulty, the bottom gland
should be drawn tight enough te release
part of the pressure on the plug. The
plug will then turn smoothly and evenly.

It is not advisable to lift a plug, if
too tight, as there is a great possibility
of admitting dirt, sand, scale, etc., be-
tween the two surfaces i. e., plug and
body which may cause cutting of the
surfaces followed by the customary
leaking.

As may be seen from the sketch the
plug is provided with an upper and
lower stem. The end of the lower stem
is beveled under 45°, so that in case
of emergency, a hammer can be used
against the lower stem without caus-
ing any damage. The packing at each
end of the plug does away with leak-
ing, and makes it unnecessary to drive
the plug in place, thereby lessening the
tendency to stick. :

The stop cocks already described
and numbered in Figures 1, 2 and 3
are not fitted for blow-off valves and
should never be used for steam pres-
sure, on account of the fact that there
is a chance that one of the stud bolts

might break, or that the nut and washer
of the type shown in Figure 1 might
give away with serious consequences.

A blow-off valve for boilers, or for
steam pressure in general, should have
a guard on the top to prevent the plug
from blowing out. The stop cock shown
in Figure 5 is such a valve and can
be safely used as a blow-off valve.

It is a well-known fact that a blow-
off stop cock sticks more or less when
opened, this being due to increased
temperature of the plug, while the body
is still cold. This may be overcome by
building a jacket around the body to
keep it warm, but it will be found that
the difference in expansion between
plug and bedy is very much in favor
of the blow-off valve.

Top Gland.-. },\_ s
5 - ~Packing

ing 8 “Bottom Gland

With reference to the operation of
blow-off valves in general, we find in
“Boiler Room Orders,” published by
the Hartford Steam Boiler & Inspec-
tion & Insurance Company, in para-
graph No. O, under the heading .“Rou-
tine Use of the Blow Off,” the follow-
ing rule:

“To remove sediment from the bottom of
the boilers, open the blow-off valve in the
morning, or before the circulation has started
up. The valve should be open wide for a
few moments, but it should be opened and
closed slowly so as to avoid shocks from
water hammer action.”

When using two blow-off valves in
succession, first open the valve nearest
the boiler very slowly. This valve will
always operate easily. Then open the
outside valve very slowly until it sticks.
Wait a few seconds until the body of
this valve gets warm, and then throw
the valve wide open. The valve will

(Continued on page 135)
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INDICATOR FOR TRUING UP
WORK ON LATHE

HE illustration shows an indica-

tor described by Adolph Grimm in
the American Machinist, such as is used
for centering lathe work. It can be
made by any mechanic and if the work
is carefully done, the tool will be quite
accurate. The indicator is held in the

5
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Indicator for trumg up work on lathe '

toolpost and applied to the work to be
centered in the usual manner. It is
very simple in construction, consisting
of a swinging indicator made from sheet
steel which swings on a pivot pin in-
serted in the body of the device. This
pin is slotted and carries a piece of
steel spring which extends to the
smaller slotted pin riveted to the indi-
cator pointer. This spring serves to
keep the pointer of the device centered
and returns it to position when the in-
dicator is deflected by a piece running
out of true. The motion of the short
arm is magnified about four or five to
one.

PARALLEL JAW HAND VISE
HE hand vise illustrated is a very
useful tool for machinists, model

makers and others who have to handle
small pieces of work that cannot be
gripped very well in an ordinary bench

the vise in a closed position, that at 2
indicates what happens if the bottom
adjustment is not properly worked and
view at 3 shows the device at its maxi-
mum opening with parallel jaws when
both upper and lower adjustments are
properly made.

TO CUT GLASS WITHOUT A
DIAMOND

ANY times it is necessary to cut
a large pane of glass and one is
not always provided with a diamond
for doing this work. In this case lay
the glass on a straight flat surface;
make a mark on the glass at either end,
where you wish to cut the glass. Heat
a piece of wide thin iron, perfectly
straight or in a curve if desired, and
place it on the glass at the marks made.
The heated iron will cause the glass to
expand on the upper surface sufficient-
ly to crack the glass on the heated part,
the crack extending clear through.

FIGURING IN QUINTILLIONS

HAT is the biggest figure you

ever saw? Here is the one which
beats all previous records we have on
measuring combinations. A European
mathematician has compiled the num-
ber of possible combinations with a No.
11 Set (103 blocks) which is the
Metric Set of Johansson Standard
Gages as 10,141,204,801,825,835,211,-
973,625,643,007; or, in other words,
oven ten quintillions. For example,
when it is considered that the num-
ber of combinations obtained up to 200
m/m is about 200,000 it is easier to
understand the great many different

e View

Parallel jaw hand vise in various positions

vise. It has the valuable feature of
providing a parallel grip throughout its
range of adjustment, providing the
turnbuckle at the lower end is properly
manipulated. The sketch at 1 shows

ways each measurement can be made
up. Of course, this number should not
be confused with the number of possible
measurements which can be made with
a full set of Standard Gages which, in
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the cases of the No. 1 Set (81 blocks)
is about 260,000. When you begin to
figure how many times each one of
these 260,000 measurements can be
made up by different combinations,
then it is not so difficult to realize how
this tremendous number is obtained.

New nut locking device

NEW NUT LOCK

HE “Palnut” Locking Device con-

sists of a spring steel stamping of
hexagonal shape and internally pro-
vided with projecting tongues bent up
to fit the pitch of the bolt whereas the
nut is fitted. It is simply screwed down
tight above the nut when the spring
of the tongues gives a grip sufficient to
lock the nut proper, the tongues spring-
ing out and engaging the threads as
indicated. The spring lock thus pro-
vided prevents the nut from becoming
loose due to vibration or other causes.

RELATION OF HAMMER SIZE
TO PUNCHES AND CHISELS

N all cases there must be some re-
lation between the size of the tool
and the weight of the blow struck, and
to use, say, a 7 lb. hammer on a 33 in.
punch or chisel would mean the smash-
ing up of the tool with very little ef-
fective result in the way of work. It
may be shown as a ready example of
this that while you can drive a 16-
gauge 2 in. wire nail into an ordinary
brick until its head is flush, if you use
a 4 oz. to 6 oz. hammer, yet if you use
a 2 lb. hammer the nail will not enter,
but simply collapse; in effect this is
the same with all percussion tools. If
you have a big-bodied chisel or punch
you can use a sledge hammer on it, but
if you have a small-bodied tool only a
small hammer can be effectively used,
and for the usual 1% in. to 34 in. hexa-
gon steel punches and chisels more
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work can be done with a 34 lb. to 1 Ib.
hammer than with one of larger size,
owing to more of the force being util-
ized.

THREE JAW MACHINE VISE

HE vise shown in the accompany-

ing illustrations is intended for
holding pieces of irregular shapes while
machining, being adapted to both tool-
room and quantity production work.
Many pieces ordinarily requiring jigs
may be held for drilling or milling. All
three jaws can be swiveled, each inde-
pendently of the others, and can be fixed
in the positions required. The sliding
jaw is held down by means of a T-head
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Three jaw machine vise

bolt and is not secured to its screw,
which can be shifted along the body
and readily engaged. In place of the
usual stationary jaw there are two
swiveling jaws, which can be swung
to form a V-block having an angle of
90 deg. or more for holding cams or
circular work. For holding irregularly
shaped pieces, such as a connecting rod,
as shown in the lower view, the jaws
may be swung to accommodate them-
sclves to the form of the work. They can
be locked in position by the nut between
them, the turning of which tightens a
cone against the flanges of the circular
bases of the jaws. The jaws are fitted
with loose grip-plates, which tend to
draw the work down on the body of the
vise when pressure is applied by means
of a screw. Smooth, soft plates can be
furnished if desired.

The body of the vise is made of steel
alloy and the remaining parts of mild
steel, casehardened where necessary.
The bearing surfaces are hand-scraped
The vise is made in sizes, having maxi-
mum openings betwen the jaws of 4, 6,
9,12 and 18 in. For the smallest and
the largest sizes the depths of the jaws
are, respectively, 14 and 2% in.; the
widths of the sliding jaws, 3 and & in.;
the widths of the swiveling jaws, 214
and 5 in.; and the over-all sizes 12 x
6% in. and 3414 x 13 inches.

MAKING PHOSPHOR-BRONZE
WHERE possible, the use of phos-

phor-tin is usually the method
used for adding the phosphorus in this
alloy, but where this tin alloy is not
available the phorphorus has to be
added to the copper first, and then the
required amount of tin is alloyed in, it
being very inadvisable to make the Cu-
Sn alloy first and then add the phos-
phorus. The copper should be melted
and lifted from the fire and, after skim-
ming, the phosphorus should be pushed
under the surface with a proper plung-
er. Then as soon as reaction ceases the
tin should be alloyed in and the metal
poured.

TO FILE CAST IRON

REQUENTLY it is necessary to

file a piece of cast iron that has been
subjected to friction and has acquired
a glaze or skin. The best way to get
through this skin is to use the edges of
an old file. If a new file is used on
this sort of surface it may be ruined.

A QUICKLY MADE SPEED IN-
DICATOR.

HEN necessary to ascertain the

speed of a shaft and no way is
known without a speed indicator, and
none is at hand, the job of taking the
speed may be accomplished with a lead
pencil, a bottle, a spool of thread and
piece of wire. Hole the bottle and wire
in one hand and wind wire on neck of
bottle with other, leaving an end which

ALUMINUM ALLOY FOR
FORGING

UCH progress has been made of

late in the development of new
aluminum alloys, especially for use in
the automotive industry. The most
sensational step, according to a lead-
ing authority on this subject, is the
evolution of a forging alloy which
promises to accomplish much in auto-
mobile engine design, in the way of
cutting down the reciprocating weight,
and in reducing rotating masses and
bearing pressures. The physical prop-
erties which have so far been secured
in the forging alloy are said to be
55,000 to 65,000 pounds per square
inch tensile strength with 18 to 22 per
cent elongation and 38 to 40 per cent
reduction in area.

CEMENT FOR FASTENING
LEATHER ON PAPER
TO PULLEYS

OAK six pounds of carriage glue

over night, then heat thoroughly
till dissolved and add six pounds of
white lead ground in oil. Reduce the
mixture with oil until it is of a free
working consistency. Add one ounce
of nitric acid and stir till thoroughly
mixed. The pulley surface should be
made thoroughly clean and should be
warmed to about 125 degrees Fahren-
heit. Then apply the cement and clamp
on the leather and let stand 12 hours
before using. If the job is done right,
it is claimed the leather will have to be
turned off in a lathe in order to re-
move it.

Bottle.
Y
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A quickly made speed indicator

bend with pliers at short angles when
spool is to be held on.

Trim the rubber of lead pencil to fit
center drilled shaft end and cut small
niche in pencil to attach end of thread.
Hold bottle in right hand and press
pencil rubber against end of revolving
shaft and hold finger on edge of spool
so as it will not spin when the pencil
rubber is released from shaft. Hold on
for ten seconds or quarter of minute
and by counting wraps of thread on
pencil will determine speed of shaft
for time held on. To rewind thread on
spool hold edge of spool on shaft or
edge of pulley or belt until rewound.

Geo. G. McVICKER.

SIMPLE CASE HARDENING

EAT the article to be case-hard-

ened to a bright red; sprinkle
over powdered rosin till thoroughly
coated and plunge into clear water.
This works fine on any wrought iron
work. For cast iron use prussiated
potash or common lye, or even the
muriate of potash is good. Use same
method as with wrought iron. Another
method for hardening cast iron is to
pulverize and mix together equal
weights of saltpetre, prussiate of pot-
ash and 14 ounce salammoniac. Heat
the cast iron pieces till red hot, roll
them in the powder, and then plunge
them into the liquid.
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MILL-TYPE GAS-FILLED LAMP lation-generating device upon, say, the RENEWABLE PLUG FUSE
N order to secure a lamp that would antenna, a rough equalization is first HE accompanying illustration

combine the shock resisting quali-
ties of the carbon lamp with the effi-
ciency and brilliancy of the modern
gas-filled lamp, the mill-type was pro-
duced. This lamp is similar in ap-
pearance to the ordinary vacuum type
B lamp, but instead of the entire stem
being of one piece, a flexible, shock-
absorbing steel spring shank is inserted
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Mill type gas fitted lamp

between the arbor and the glass which
surrounds the lead-in wires as shown
at A in the accompanying drawing.
This construction enables the arbor and
filament to vibrate freely in all direc-
tions without displacing the anchors or
short-circuiting the filament loops.

Another lmportant feature of the
mill-type lamp is the method of anchor-
ing the filament. Instead of the usual
top and bottom anchors, an additional
set of anchors is supplied at the center
of the arbor, as shown at B. By lac-
ing the ﬁlament to this extra set of an-
chors, it is prevented from becoming
tangled when subjected to severe jolts
or sudden shocks.

INTENSITY OF WIRELESS
SIGNALS

METHOD of measuring and com-
paring the intensities of signals
received by a radio station has been
worked out in France with good re-
sults. This method, which can be em-
ployed only for undamped waves, es-
sentially consists in comparing the in-
tensities of reception of the signal and
of the sound produced by a local source
of oscillations, of the same frequency
and form, constituted by an ordinary
heterodyne. By modifying the inten-
sity of the action of the aux111ary oscil-

obtained; afterwards by maneuvering
convenient shunts to the telephone an
absolute equality of intensities is ob-
tained. The ratio of intensities is pro-
portional to the shunt resistances.
Moreover, by inserting a thermo-gal-
vanometer in the antenna the absolute
value of the intensity of the auxiliary
signals can be obtained. The error in
the practical use of this method is from
5 to 10 per cent.

SHARPENING WOOD BITS
NE way to sharpen wood bits
easily is to use a fine file in the
following manner. The scoring nibs,
which are the two prongs which stick
downward on either side of the gim-
let point, are filed from the inside. If
they are filed from the outside, they
will eventually score a circle too small
for the top portion of the bit to pass
through. The cutting lips are filed on
the underside while the bit is held in
the hand, chuck end down. Referring
to the accompanying diagram: At A
is shown the scoring edge and at B the
cutting edge. Use a fine file and take
light cuts on the inside edge of A. If

How to sharpem wood bits

they were taken on the outside, the
diameter of the bit would be made
smaller at this point. The cutting
edges (B) are also sharpened in the
same way, care being taken to do the
filing on the upper side of the cuting
edge.

Some interesting figures giving the
percentage of houses using electricity
in different parts of the British Empire
have been published. The following
table gives the number of houses in 100
using the electric supply:

In British Possessions

Australia ............. 11.2
Bermuda ............. 14.6
Egypt .....ooveeeannn. 0.2
New Zealand.......... 14.3
South Africa........... 3.3
United Kingdom....... 16.8

shows a renewable plug fuse that
has features of some merit. The fuse
wire runs diagonally through the plug,
being held between washers at the top
where it is secured by a nut, while at
the bottom a wedge button does the
clamping. To make the renewal, the
fiber top is unscrewed and the brass nut
loosened sufficiently to remove the end
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Renewable plug fuse

of the burned-out fuse. The bottom
end of the old fuse is removed by sim-
ply taking out the wedge button. In-
serting new fuse wire is the next step
and then the brass nut is tightened once
more and the wedge button inserted
again. The fiber top is screwed on and
the plug is ready for use without fur-
ther adjustment.

ELECTRO-PNEUMATIC WELD-
ING MACHINE
IN operating spot-welding machines
of the usual type the pressure re-
quired for the weld is produced by a
foot pedal. This is tiring to the oper-
ator, especially as he may have to make
15,000 welds per day. The electro-
pneumatic welding machines now being
built in Germany are equipped with a
compressed air cylinder controlled by a
foot pedal, which requires very small
effort to depress. The motion may also
be regulated by a small motor that ac-
tuates the mechanism a given number
of times at the required intervals. By
this device the capacity of the welding
machine may be increased by 50 per
cent.
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NEW TRAMWAY RAIL
A sectional view of a tramway or trolley
rail recently invented is given here. It will
be seen that the portion of the rail on

which the wheel travels is susceptible of
renewal, so that the entire rail may not be

replaced, but only the portion subject to

wear.

In the roasting of coffee, soot is produced
and now it is suggested that this should be
carefully saved as it contains caffeine and can
be used as a source for the production of this
alkaloid. It may contain as little as 0.8% or
as much as 22% of caffeine. Simple sub-
limation from the soot evolves the alkaloid.
The chaff of coffee contains so little as to be
of negligible value and should not be allowed
to mix with the soot if the latter is to be
used for producing the alkaloid.

It is calculated that the wave power on the
Japanese coast represents some five millions
horse power, but the really successful wave
motor has not yet been invented.

The absorption of carbon mono-oxide by
gas masks is quite a problem. If the air con-
taining it is dry, the following formula is
efficacious: Manganese dioxide 50 parts, cop-
per oxide 30 parts, cobalt seng oxide 15
parts, silver oxide 5 parts.

Thermostatic metal for opening and clos-
ing ventilators and for similar purposes op-
erated by changes in temperature, has been
put on the market in England. It is based
on the attachment to each other of two
metals of different coefficients of expansion
by heat. It is really a variation on the com-
pound bar which has been long in use as a
demonstration or for practical purposes.
Compound metal is supplied in different
thicknesses from .015 to .25 inches in thick-
ness.

The hardness of electrolytic iron has been
commented on. It has been found that long
annealing is required to soften it. Ten min-
utes at 660° C. reduced iron from 164 Brinell
to 161, while at 10500. C. The same iron
reduced to 88 Brinell. A full hour brought
the two samples to 159, and to 83 Brinell
respectively. The final deduction from the
tests was that for complete annealing two
hours at 950° C. or one hour at 1050° C.
are required.
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The Platt Fugueré lighthouse in the sea off
the northeast coast of Guernsey is operated
by a submarine cable a mile and one-quarter
in length. It lies a mile from the shore
and nobody resides in the lighthouse. Its
cost is about one-eighth of the sum which
would have been required had a lighthouse
force been provided for. The light is acety-
lene turned on and off by clock work. There
is a compressed air fog signal and by a
microphone this rings a bell on shore so that
the engineers may be sure that the signal
is sounded. There is a pressure gauge on
shore which gives warning when there is
only two weeks’ supply of acetylene in the
tank. There is also a telephone which, if
the sea permits access, is for the use of
pilots. These are the principal features of
the ingenious installation, which might be
copied elsewhere.

Considerable success has been attained on
the Swedish State railways with ball bear-
ings for car axles. After four years’ experi-
ence it is found that the starting resistance
is very much less than with the plain bear-
ings, that there has been no heating, and
that the length of trains can be increased
from 15% to 38%. It is not said whether
there was any trouble from broken balls,
cups or races, which in such heavy service
might properly be anticipated.

The English technical journals make quite
a point of describing old engines, stationary
or locomotive. In the case of stationary
engines they are generally beam engines, and
recently the demolishing of a beam engine
built by the famous James Watt in 1821 and
which ceased its virtual century of work on
May 4th of this year is noted. As far as
known, the engine needed important repairs
twice only during that period and for the
last twelve years it averaged 120 hours duty
practically every week. The cylinder was
24 inches in diameter by 6 feet stroke, the
flywheel was 16 feet in diameter built up in
segments, the piston rod was kept in line
by the old fashioned parallel motion. It is
estimated that if 250 pounds sterling had
been spent on the engine it might have been
run for another century.

Reinforced concrete pipes are made by
the centrifugal process in South Africa. Re-
inforcement is made out of the wires of old
cables which are woven into cylindrical cages.
These are placed in the molds. A sufficient
quantity of the cement for the pipe is then
poured in and the mold is turned rapidly
and as it speeds up it causes the material to
be evenly distributed for the entire length
of the mold. Water is also driven out.
Eight to twenty minutes’ rotation are re-
quired according to the size of the pipe;
the latter period suffices for five-foot diam-
eter pipe. When subject to destructive pres-
sure the pipes open up and become porous,
but seem not to break like a cast iron pipe.

In the Ontario, Can., mines many rare
metals have been recovered, including plati-
num and palladium. Nearly 20,000 tons
of Bessmer matte from the International
Nickel Company of Ontario were treated in
Bayonne, N. J., from which were recovered
platinum, palladium, rhodium, osmium, iridi-
um, and ruthenium.

“\\\\w.\\llllll"[ll[/,”/

2y
Mgy,

N
Iy, N
K

UNUSUAL SCREW PROPELLER

From the celebrated Thorneycroft works
comes the screw propeller whose construc-
tion is perfectly clear from the diagram.
The idea is to produce a propeller which
will ride over an obstruction as if it meets
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an obstacle it will worm its way over it.
The construction suggests great strength as
there are no unsupported radial blades.

The world moves. Two cities of the
orient, Calcutta and Bombay, have expanded
so rapidly in recent years, that the intro-
duction of underground railroads is being
discussed and it is even proposed that a
tube at Calcutta should be run under the
Hooghley River.

The State of Colorado proposes to con-
struct three tunnels fourteen miles in length
through the mountains of the Continental
Divide. The maximum grade will be about
half the present one and the new tunnels
will have a maximum altitude of 1,000 to
2,000 feet less than that of the present sur-
face railroad. It is proposed to utilize the
tunnels for automobiles by making special
provision for putting the automobiles on
trucks for passage through them.

An odd point was brought out at a paper
recently read in Glasgow on the casting of
steel ingots. The point was that in pouring
the steel from the ladle a uniform rate of
delivery should be maintained. It is thought
that this might be effected if the pouring is
done by tilting the ladle and pouring through
an open spout on its margin. When, how-
ever, it is poured from a nozzle in the bot-
tom of the ladle, as is almost the universal
custom, the delivery gets slower and slower
as the head of metal is lowered. The fire-
clay nozzle grows larger during the pour-
ing, but it does not solve the problem as its
change of cross-sectional area depends on
factors that have no relation to the head
of metal.

Considerable trouble is experienced in con-
densers on ocean vessels from the leakage
into them of salt water. An ingenious ap-
paratus for indicating such leakage has been
devised. Two primary cells are supplied with
condensed steam. One from the steam be-
fore it enters the condenser and the latter
with condenser effluent. They are balanced
against each other electrically. If salt gets
into the condenser it will make its appear-
ance in the second cell, thereby increasing
its voltage and throwing the two cells out of
balance so as to close a relay and light a
signal lamp. The apparatus is even provided
with a switch by turning, whose balance can
be restored and the degrees through which
the switch is turned gives the percentage of
salt,
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Construction of Model Electric Cars

and Locomotives

By Edward E. DeLancey

PART I—THE MOTOR-DRIVEN TRUCK

HERE are hundreds of men and

boys who are interested in model

making. Unfortunately very
few of these enthusiastic amateurs can
afford a well equipped workshop and
must therefore content themselves with
a few ordinary tools, and still fewer
special ones. On the other hand, the
lucky ones who can afford a lathe and
other machine tools are less likely to
develop the resource-

one on the left is a motor car with
2 3/16-inch wheels. The trucks are
in a general way like those described,
but with a swing bolster like that
shown in drawings. It has no sprocket
rigging and therefore slips in start-
ing. Nevertheless it will ultimately
get up good speed with two trailers.
The controller and reversing switch
are in the front vestibule. The coach

springs above the swing bolsters. The
latter are visible on the “Boston and
Albany” motor car. The two ‘“Bos-
ton and Albany” coaches are not quite
complete — still lacking ‘grab irons”
and other minor details. The fact
that they are not yet varnished has
caused them to photograph better than
the other stock. All cars have glass
windows, but no attempt has been

made to reproduce

fulness of their less
fortunate fellows.
As an example of
what can be accom-
plished along these
lines, the writer de-

any interior finish
whatsoever.

In the following
article the writer is
addressing himself
more particularly to

sires to call the
reader’s attention to
the accompanying
series of illustrations
which show some of
the electric cars and
locomotives con-

those whose “hobby”
it is to make realis-
tic models of rail-
way rolling stock
under the handicap
of a limited equip-
ment. The accom-

structed by the writer
and his son. A few
words of explana-
tion will suffice to
describe these inter-
esting models.

panying photo-
graphs indicate the
results which he has
been able to attain
under such a han-

An “Atlantic
type’ locomotive
and baggage car is
shown at the top of
cut. This locomo-

dicap, and he be-
lieves them to be
attractive enough to
justify him in
‘“passing along” the
main feature, viz.:

tive is a “fakir”
because it has a
Porter No. 2 motor
concealed in the
“fire box” and geared to rear driving
axle. It is equipped with reversing
switch, operated by usual lever in cab,
and has electric headlight. It runs
fast, but has not much tractive effort.

The baggage car has a controller (a
circuit breaker) and a reversing switch
in the front vestibule. The rear end
has a “dummy” platform. The motor
in this car is a specially rewound Por-
ter No. 2, and will start the whole
train! Without load this car will run
at the equivalent of seventy miles per
hour!

An electric locomotive of the Grand
Central Terminal type is shown be-
low the Atlantic type engine. It has
two motors, reversing switch and elec-
tric headlights.  Although it runs
powerfully, I regard it as yet in the
experiment stage. The car is a trailer
of the “commuter’s car” type.

Two day coaches are shown. The

An interesting outfit of locomotives and cars built by Edward E. DeLancey. Atlantic
type locomotive at top. Grand Central type electric locomotive shown below it. Day

coaches and Pullmans are also illustrated.

on the right is a trailer. Of the two
Pullmans, the one on the left is a
sleeper, and that on the right is an ob-
servation parlor car. ‘Special pains
have been taken with the six-wheel
trucks, so that the cars roll smoothly,
and with the characteristic triple
“click” of that type of truck.

This entire outfit is of 3” gauge and
equipped throughout with “Miller
type” automatic couplers worked by
the usual lever in the vestibules. In
the case of the “Geneva,” the coupler
is worked by a brass crank handle at-
tached to the rail of the observation
platform. The “face plates” of the
“Lucia” have springs and “accordion”
action.

The two “Pullmans” and the two
eight-wheeled trailers have sliding
brass journal boxe$, equalizers and
equalizer springs. The two motor cars
have no equalizers, but have super-

the design of a truck
operated by a
“stoack” motor,
which is applied in
such a way that its presence cannot be
detected by the casual observer. We
have assumed that the constructor will
be compelled to purchase his wheels,
already set to gauge on the axles, as
well as his motor and gears. The gears
are assumed to be slipped loosely over
the axles before the wheels are set
thereon. For the rest an inexpensive
supply of stock brass, tin, black sheet
iron, thin wood, paint and glass form
the principal items. A few scraps of
sheet zinc are desirable and we shall
add that practically all of the sheet
metal required can be obtained from
scraps.

Tools and Supplies Needed

As for tools the following short list
comprises the indispensable ones—a
gear drill stock with at least every third
size of drill from No. 1 to No. 51. A
drill gauge, a hacksaw, a dozen scroll
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saw blades and frame, a pair of snips,
some small files (flat, three-cornered
and rat-tail), an assortment of round-
nosed and square-nosed pincers, wire
cutters, etc. If a set of small taps and
dies can be added, so much the better,
but an adjustable tap wrench is essen-
tial for the machine screw taps. A
good vise with 214" jaws is needed.
Ordinary wood-working tools are as-
sumed.

As for supplies the following ma-
chine screws, with taps to fit, will be
necessary — a half gross of round-
headed 5/64” x 15”. Also two dozen
124" x 14". Both these lengths will
be found too long for some purposes,
but it is better to cut off the excess than
to load up with several lengths. Some
small brass escutcheon pins for mak-
ing rivets will be convenient. The
small wood screws, brads, etc., can be

combination of gears we shall violate
the ethics of technical writing by nam-
ing a dealer. On page 11 of the Mont-
gomery & Co. catalogue will be found
a table of brass bevel gears, and on
page 22, a similar table of sprocket
wheels and chains. From the first
table select G 484 114" x 14", 48 x 16
teeth, axle hole, 14” (or 3/16”). From
the second table select G 819, pitch di-
ameter 34", 8 teeth, axle hole 3/16".
Two sprocket wheels will be required,
and one foot of chain to fit. We prefer
the bicycle type of chain, because it is
more readily reconnected than the steel
wire ones by substituting a 5/64” ma-
chine screw for the original pin. All of
these gears and sprockets will fit a
3/16" axle, but we deem that size
rather light and would prefer to re-
bore such gears as require it to fit the
34" axle shown in the drawings.

against the boxes. The drawing at
Fig. 1 is a front view with practically
all of the wooden end piece cut away,
so as to show the position of the gears
and sprockets. It should be noted that
the motor comes equipped with a
grooved pulley, but this should be re-
moved so that the small gear will be
brought as close to the motor shaft
bearing as possible. Care should be
exercised in its removal as it is on “for
keeps.”

The cut at Fig. 2 is a cross section
through the center pin (a round-
headed screw), showing the springs
and method of supporting the body of
the locomotive. The shoes, for either
side or center contact, are also shown.
In the latter case an end view is seen,
and its shape and rhethod of attach-
ment is indicated by the dotted line in
Fig. 3. We prefer a center contact as

View of Truck
Showing Motor Mounting

;Freld Winding

_ Bevel .
Pinion

Underside

Chain Cannecting Axles-"

Truck View from

Electric motor-driven truck of the baggage car which is shown in
This shows original form of swing
bolster and spring plate, now superseded by type shown in drawings.,

accompanying photograph.

purchased as needed, and also a few
feet of insulated copper wire. Some of
these articles are for body work. The
list of stock brass for the truck will
be found further on.

Description of Motor Truck

The motor truck, shown in the ac-
companying photographs, is made for
a 3" gauge, but essentially it is similar
to the locomotive truck under discus-
sion, which is to be 214” gauge, as
per the drawings. The main differ-
ence lies in the design of the swing
bolster. Careful construction is the
keynote of success, and therefore be
patient and deliberate. The design is
so simple that it will be grasped imme-
diately, but a few time-saving hints
will be of service. These relate main-
ly to the gearing and journal boxes.

The motor must be a Porter K. and
D. No. 2. This can be purchased of
any of the larger dealers in electrical
supplies. In order to assure the right

chain very distinctly.
current.

The sprocket wheels and chain are
necessary only if it is desired to have
both pairs of wheels function as
drivers. One pair will suffice for light
loads, but are sure to slip considerably
in starting. It will be found that the
liole in the smaller of the two bevel
gears is too small. Ascertain the size
of the motor shaft with the drill gauge
and use the indicated size of drill for
reboring. It will be wise to purchase
the motor, gears, sprockets and chain
first. Then take the gears and sprock-
ets to the machine shop where the four
pairs of running wheels are to be made
and have them slipped over axles. The
fit should be just free enough to allow
shifting along the axle until the time
comes for tightening up the set-screws.
See that the journals of the running
wheels are each 1/32” longer than the
thickness of the journal boxes. This
enables the box lids — when screwed
tightly—to act as end stops and pre-
vents the wheel bosses from rubbing

Inverted view of motor truck. This shows gearing and sprocket

Also pick-up shoe and axle brush for return

The action of the swing bolster is clearly indicated.

being both cheaper and simpler. If a
side contact is used the ‘“third rail”
must be bent downward at least a quar-
ter of an inch at each end to prevent
the shoe from catching at the various
breaks and shifts from one side to the
other which are inseparable from a side
contact system.

The illustration at Fig. 3 is a side
view and longitudinal section showing
the gearing, sprockets and chain and
the method of attaching the motor to
the truck. Other methods will of
course suggest themselves, but this one
interferes least with the circulation of
air about the motor. Fig. 4 shows a
three-quarter plan. The broken lines
show the position of the swing bolster
and spring plates, both when normal
and when the locomotive is traversing
a curve. The axle brush which re-
turns the current to the running rails
is also shown. Fig. S is-an alterna-
tive end finish for the truck frames.
It is slightly more difficult to make,



— P —

Lugof Motor

W 5 1,0,9,,5 ' -'%L"Brass
Bodysill -1, 4 Xig 4TSS G
s / .Qiled for Sliding Confact o4y
)
P/afe . / “Wood L
\'\l S d Machine&'Screw ’ﬁ- 5 K N h !
] A=—__ Counfersunk: ' i qu Vb
ShoeforSIde: I a— 12 — Spring : ' WM 270 ) i
Com‘ad\" | : MBWSSS‘;;/'In Bolsfer J“ Plate e i’) II ! ! T
3 yShoe .q v ThinSprim [ N []c = =1 | ‘g
—— 'rj-—;_—_' Pring - | ! F——--?”D,a ———— = >] ¢ ! !
level of Lower Bolster - —.—-:n'-'* A Wood_ %w Rioo i h i - ]l I il
S U —"
Car Steps 7 = = 7 5 Y . T@ 4 —] ES i
T —_— K 1 :
- 1y : = Shoe fi ' \ §xf Brass T
i::m %< o - Shoe’ ‘Cenferor Y. S l | i K-Spring Plate
Contact —+
S — = FI64-PLAN OF LOCOMOTIVE TRUCK
Zﬁfyglocﬁl&’gf FIG.2=SECTION THROUGH CENTER PIN 478 Bras,V—\ 'B;?sz'z/;é/;;rl:ufi
/ - orMa W
Two Ttes and Spaced nia am o — Tappedin Lower Mermber
Every 8"+ o — p { ) =
of : i Xig . Et}
L Brass : ‘/;‘;(4_/” /—\
n
F1G6.5
,Falr/ llegvySheef
I g /4 2,
alllacoe Mo+o:c CTar Lype ‘ Por ter Motor, No.2 K.&D. Mor fy’;,,aced
"/ 7 ruc behind Name
F|GG mirgass— 4, ' Plafe
" %1/ 6—4 "Screw @ kel BV Hathir;e 5crez's o
i x, rass Countersun Machine Screws
- BenfLShap 7 F16.7 3 “ Countersunk %’:;‘;}flgf_’;ﬁ'; °
< 7 b Straps can be
Y 3 ufsega; this
-5”’4 hine S ‘tna-aiso.
-~ Wood &, Machine Screw 1 s I
Count k 8% ! ,
o | Countersun LA %228

End Piece---- 4

el ! o 7
! R ) oo
- R ;-n‘ § /’,‘/"7' 00
w1 -Vertical ; %9
' Section ! Z

Wood" of Box X \\_Uy ;/ ==l .:: IAATIR
E: 51 Shoe ~Top of 3% Rail

R 2 i'”@-auge- o F16.3-LOCOMOTIVE TRUCK :
F16.1-FRONT VIEW SHOWING GEARING Wheel Base 3"

Detailed drawings showing construction of electric motor-driven truck suitable for model baggage car or locomotive.

921

1aquisaoN 10} suizedepy Surdduiduy Aephiaay



Everyday Engineering Magazine for November

and is more suitable for a motor car
than for a locomotive. It will be noted
that the lower frame in this type is half
the thickness of the corresponding num-
ber in the locomotive truck. This is
for greater ease in bending. Figs. 6
and 7 are respectively horizontal and
vertical sections through the journal
boxes. A cross section showing the
journal is also seen at the right in Fig.
1. In Fig. 7 the small hole near the
top is for the screw which holds the
box lid. The vertical hole which com-
municates with the under side of the
journal opening should be filled with
cotton before the box is set in the
frames. It will be noticed that the
bottom of the journal opening has been
enlarged a trifle with a rat-tail file in
order to remove the burr at the inter-
section of the holes, and to offer a bet-
ter contact between the cotton and the
journal. This oiling refinement can
be omitted altogether, but it involves
very little additional labor.

The trailing truck is a duplicate of
the motor truck minus the gearing and
therefore the corresponding parts of the
two can be made more conveniently in
one job. The following list of stock
brass is more than sufficient for both
trucks.

These lengths are in excess of ex-
act requirements to allow for waste,
spoiled parts and desirable spare stock.

Making the Journal Boxes

We shall begin with the journal
boxes which can be made collectively
if the following directions are accu-
rately followed. If you have not ma-
chine tools it will again become neces-
sary to fall back on a machine shop,
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Details of journal boxes, side frames and swing bolster for motor truck.

gear drill stock, we have not indicated
these holes. All the bolt and journal

but this will be the last time. Be- holes must be accurately spaced along
For side frames............ Ny 707, ‘/" }/};" 2 All of this
For journal boxes.......... 20", 4" x 34", w®,
For motor. fastening........ 24",14" x 1/16" o Bioe st
For spring plates.......... 12", 38" x 358". e be true,
For swing bolster........... 12,1 x 1/16" . 3
For box lids............... L) r 12y xaien, & ) Stratent
For shoes and axle brushes. . 12", thin spring brass ~ * and free
F . o 34" Wifle-l . & from
or springs ............... , open spiral spring £ s
14" diameter. g8 LTtwisth

ginning about a quarter of an inch
from one end of the stock piece, bore
a series of 14" holes exactly 34" apart
between centers, as shown in Figs. 8
and 9. These are the bolt holes. Then
turn the work over on its broad side
and bore a series of 74" holes each of
which shall be precisely midway be-
tween the adjacent bolt holes. These
are the journal holes, and may be bored
for a 3/16" journal if desired. Lay
out and bore as many boxes as the
stock will permit because you may be
tempted to make a second pair of
trucks. While in the machine shop it
might be worth while to bore the holes
for the lid screws, and for the packing,
but as this work can be done with a

the center Jines of their respective sides
of the stock and square therewith. The
machine shop insures this, besides sav-
ing much labor.

With all the holes bored as shown
in Figs. 8 and 9, and BEFORE sepa-
rating the boxes along the lines a-a,
b-b, etc., take note of a very important
fact which makes it possible to use the
still assembled boxes as a template for
boring the bolt holes in the upper and
lower members of the truck frame—E
and F, Fig. 3. Remembering that the
wheel base of the truck is 334", it will
be found that the journal holes Nos. 1
and 6 are also 334" apart, and from
this it follows that the bolt holes a-b
and f-g must correspond with the bolt

holes in both upper and lower mem-
bers of the side frame. It is now per-
missible to cut off a section of the as-
sembled boxes long enough to contain
the eight which you are to use. To do
this place the piece in the vise so that
the ninth bolt hole is close enough to
the jaws to help steady the hacksaw.
With a square, mark the line of the
center of the hole on the outside of the
brass, and then cut carefully on this
line. When you have finished, each
piece should show an equal portion of
the bolt hole. (Be as careful when the
time comes to separate the remaining
boxes.) The eight-box section is now
ready for use as a template.

Making the Frame

Cut the eight side pieces from the
first stock in the list, making each
piece 145" longer than the required
seven inches. With a square, scratch
a line across one of the pieces pre-
cisely in the middle. Next clamp this
piece and the narrow side of the eight-
box section securely in the vise, in such
a manner that the middle scratch on
the former comes over the center of the
fourth bolt hole in the latter (hole d-d,
Fig. 8). See that both pieces coincide

(Continued on page 159)
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STORING TOOLS

’I‘HERE are certain tools of the
motorist’s kit that must be used
more often than others. These include
the common and useful ones, such as
wrenches, screw-drivers, pliers, files,
etc. Some of the 1920 model auto-
mobiles are equipped with special
pockets in the front compartment doors
in which tools are conveniently placed.
Even if the car is not equipped, the
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'EVERYDAY MOTORIST

LOOSE FAN BELTS

OMETIMES an engine will over-

heat for no apparent reason. Oc-
casionally a motorist will fuss with his
power plant for some time before it is
finally borne in upon him that the
whole trouble lies in the fact that his
fan belt is running too loose, causing
the fan to run below its proper speed.
If this condition is found, he should
either tighten the fan belt himself or

Hammer®™ 07 0

Screw Driver’

A.G.HAOSTROM NY,

Spanners

_.--Pliers

=----~-Wrench

A convenient method of storing tools ordinarily used for simple automobile
repairs

handy man can easily make tool car-
riers that will fit in the spaces ordi-
narily wasted on the door, by making
pockets in the carrier to hold the vari-
out tools so that they will not rattle
and providing a leather or canvas flap
to cover the tools when not in use.

The accompanying illustration shows
clearly how this may be done so fur-
ther description seems unnecessary.
The tool carrier may be made of imi-
tation leather or heavy canvas and
some times it is found feasible to fit a
wooden block in the door frame in
which spaces are hollowed out to re-
ceive the various tools.

A good method of cleaning spark
plugs that have become fouled with oil
is to boil them up in a solution of
washing soda and water.

take the car to a garage and either have
the adjustments tightened or the belt
shortened.

USE CURRENT SPARINGLY IN
WINTER

O not connect additional appara-

tus, such as electrical horns, cigar
lighters, etc., to the electrical system
without taking the matter up with the
factory. The surplus capacity of the
usual system is large, but there is a
limit to the amount of current which
the generator can produce. Use the
same judgment and reason in the op-
eration of the electric lights on a car
as you do those in your home or garage.
When a car is running it is not neces-
sary to burn all the lights, the two
heads and the tail are all that are re-
quired or that are of any service. When
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the car is standing at night, use the
side and tail lights only.

TOOL TO OPEN UP CASING AND
PLACE TUBE
Geo. G. McVICKER

T is a tedious job to hold open an

auto or truck casing and place a
tube within and one which will usually
smear one’s clothes with talc powder if
the job is done by hand in the usual
way. I have made a tool for the pur-
pose and it performs several jobs at
once and does the tube inserting quick-
ly. A piece of 14 in. steel wire is
driven into a piece of round wood to
serve as a handle and the other end
bent into a loop, but not quite together
when the return end of loop nears the
main shank.

By partly inflating the tube, then
squeeze it inside the loop and with cas-
ing standing on ground pull the loop
around as casing is turned. This lays
the tube smoothly and straightly in the
casing. The wire loop distributes the
tire powder around the inner side, and
if a puncture had occurred it locates
the nail or other sharp object if it hap-
pens to be sticking through the casing.

Tool to open up casing and place tube

DRIVE A NEW CAR CAREFULLY

OTORISTS purchasing new cars
should bear in mind a few sim-
ple rules that will tend to make their
engines perform better and in time to
come will save considerable expense
and annoyance and the result will be a



Everyday Engineering Magazine for November

car that runs perfectly and gives the
greatest efficiency. In breaking in a
new engine always bear in mind that
the parts are new, that the bearings are
tightly adjusted, and necessarily stiff.
An engine that is in this condition must
be hauled with care for the first few
hundred miles, otherwise troubles are
bound to occur that will cause the own-
er many anxious moments anl expense.

Always drive the new car slowly and
cautiously until thoroughly familiar
with its control mechanism and the
methods of stopping it. When driving
up grades on the higher gear ratios, if
the engine shows any tendency to labor,
shift back into a lower gear ratio, which
has been provided by the manufacturer
for that purpose. Many motorists be-
lieve that the best test of a car’s ability
is to rush all hills, or bad spots on the
direct drive. It should be remembered
that the lower speed ratios were pro-
vided for use at all times when em-
ploying the third or fourth speeds might
cause strains in the engine.

One should never attempt to drive
cars at high speeds unless the tire cas-
ings are in perfect eondition and the
road surfaces good. In driving on clay
or muddy roads, or on wet asphalt, care
must be taken in turning corners, and
the car should always be driven cau-
tiously to avoid dangerous side slipping
or skidding.

When driving on unfavorable high-
way surfaces, always keep one side of
the car on firm ground if possible. The
brakes should always be carefully ap-
plied, especially if the road surface is
wet.  An automobile should never be
brought to a stop in mud, clay or sand,
snow or slush if it can be avoided.
Whenever road conditions are unfavor-
able, the smooth tread tires of the driv-
ing wheels should always be fitted with
chain tire grips, to insure adequate
traction.

BRAKE LUBRICATION

HE bands of automobile service

brakes too often receive little or no
attention. Then, glazed surface of the
lining does not act quickly, nor is it
dependable. The first step is to go over
the lining with a squirt gun full of
kerosene; while this is soaking well
into the lining, go over the opposite
brake also with kerosene, cleaning as
well the connections for inspection and
adjustment if required. Allow the
kerosene a half hour at least to soak
well into each lining, then giving a sec-
ond application of kerosene if neces-
sary. After this treatment, fill the
squirt gun with clean engine oil and
inject this into the bands, leaving it to
soak into the open pores over night. In
the morning wipe off the surplus oil,
start the car and apply the brakes sev-
eral times to get rid of any excess oil
between the bands and the drums. This
attention once each month or two will

keep the brakes dependable and silent
in operation.

PROPELLER-SHAPED COOLING
FAN

HE efficiency of the usual form

of fan blade used for drawing air
through automobile radiators is very
much lower than of the type used in
airplane propellers because no attempt
is made to secure a true pitch nor is
there any pronounced increase in air
movement due to aerofoil sections that

=i L. -Fan

Fan
Belt”

Propeller shaped cooling fan

are now universally employed in aerial
propellers. Flight attempts that were
made with the early airplanes using
propellers based on the ordinary elec-
tric fan design show that this form did
not return much useful power in the
form of thrust and for the energy ex-
pended. Naturally, if a propeller is
efficient as a means of creating thrust
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how the fan is installed. ‘The method
of installation is a very simple one, as
it is merely necessary to remove the old
fan and replace it with the new and
more efficient type.

THE HELICA

UNDER the above title a curiosity

in the way of an automobile has
made its appearance on the road. It
is an automobile propelled by an air
propeller. The automobile illustrated
in the cut is the invention of a French-
man, M. Leyat. Its driving machinery
is of the simplest, a two-cylinder, V-
type engine, air cooled and of only
8 h.p., is directly connected to the
shaft of a 4-bladed propeller of 55
inches diameter. It is surrounded by
a cylindrical safety guard. Everything
is done in the construction of the body
to avoid air resistance. The mud
guards are horizontal and the rest of
the mechanism is enclosed in a sort of
streamline body. Wood enters into the
construction of the body; there are two
seats in tandem; the gasoline tank is
in the rear, and driver, passenger and
baggage has to reach the interior by a
smooth-fitting door in the side.

As there is no transmission, properly
speaking, in this car, and as this in-
volves the doing away with a great deal
of the weight inevitable in the regular
type of construction, and also on ac-
count of the rational shape of the body,
a speed of 50 miles an hour can be at-
tained at an expenditure of some 15
miles to the gallon. As the wheels
never skid, it should conserve the tires
and even spare the road.

Streamiine Bodly,

= Propeller

Tractor Screw-.
. W\ bvard

-— )

An unusual aerial screw propelled motor vehicle of French comtructia—n

for driving an airplane through the air,
it will be equally useful in creating a
draft of air through an automobile
radiator,

The accompanying illustration shows
a simple adaptation of a fan that is
claimed to be considerably more effi-
cient than the old four- or six-blade
types. The fan is cast of aluminum
and has a cone-shaped hub from which
it is readily detached. The bearings
operate in the hub interior, which also
carries the fan-driving belt and the
bearings are protected from dust and
oil. The blades of the device are clear-
ly shown in the illustration, a portion
of the radiator being cut away to show

The weight of the car is given as
450 pounds, the wheelbase 117 inches,
the tread 56 inches and the tires 28
by 3 inches.

TO MAKE WOOD ACID PROOF
OME storage batteries are carried
in wooden battery boxes on cars

and annoy the owners by leaking or
slopping of the acid. To make the
wood acid proof take six parts of wood
tar and 12 parts rosin, and melt them
together in an iron kettle, after which
stir in 8 parts of finely powdered brick
dust. The surface to be covered must
be thoroughly cleaned and dried before
painting with the warm preparation.
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Homemade Forge With Motor Driven
Air Blast

By Dale R.

HE illustrations show how a forge

was made from an old kitchen
sink, a small amount of pipe and some
galvanized iron. As will be seen by
referring to the cuts, this forge is pro-
vided with an electric motor driven air
supply which furnishes a strong, steady
blast of air at all times for the forge.
The construction of this forge was so
simple that its manner of construction
might be of interest to others who,
lacking, perhaps, sufficient funds to
purchase such an outfit, have felt them-
selves deprived of this shop necessity.
Of course, where the motor is not al-
ready at hand, the venture might be
rather expensive, but since a small

Van Horn

the top of a concrete support while wet.

Unscrew the brass strainer from the
bottom of the sink and run an inch
pipe through the hole from underneath
so that it extends about 2 inches
through. Concrete is then mixed in
proportions of one to three or four and
moulded inside the sink as shown.
The concrete, "after being placed, is
cupped about the pipe and the strainer
laid on the top and two or three small
nails run through it near the edges and
into the concrete to hold it down. The
pipe should extend several inches be-
low the sink and should be provided
with a “U” which is soldered to the
drum.

- lfang/ 4,
exitension shalt
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pipe
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Details of home-made forge with motor-driven air blast

electric motor will do the task nicely,
one can be easily obtained in a second
hand condition, or it may be that there
is one already on the premises which
has fallen out of use and which can be
utilized. Construction of a forge simi-
lar to the one shown is carried on as
follows:

Procure an old sink of the rectangu-
lar variety, and fasten it to the desired
place in the shop. This may be set
upon wood blocks or brackets, fastened
to the wall. It should be seen that the
sink rests securely and is able to with-
stand considerable weight and jarring.
If desired, the sink may be fitted into

The blower is made by making a gal-
vanized iron drum four inches in
diameter and a foot long, one end of
which tapers funnel fashion to a size
small enough to take the end of the
inch pipe. This is then inserted and
soldered or brazed. The drum or cylin-
der should be of heavy material and
perfectly round. This may be trued
after soldering the seam by fitting it
over a four inch wood cylinder and
carefully hammering with a mallet un-
til it will pass along the cylinder with-
out binding. The funnel will tend to
hold the one end true.

This drum is then fastened to a
wood or other form of support beneath
the sink with strap irons. Room on
one end of this support is left for the
motor, a space of three or four inches
to intervene between the motor and the
open end of the drum. The motor
drives an extension shaft mounted to
run within the drum on which are
mounted two blades. This is kept in
motion by the motor when in operation,
driving the air through the pipe and
up into the forge.

The extension shaft may be of the
same size as that of the motor and is
connected by a short length of brass
pipe which is slipped over the end of
each, as shown in the detail, and held
by rivets. This extension shaft is long
enough to reach from the motor to the
tapered end of the drum. The other
end is held in a bearing made of a
length of strap iron, as shown. The
strap iron is bent to fit snugly inside
the drum and is riveted, as shown.
Another bearing is inserted as shown.
The hole for the shaft should be ex-
actly in the center of the piece so that

“the shaft will be held in the proper

place. This strap iron is made of ma-
terial five-eighths inch wide and a
quarter of an inch thick. To prevent
wearing a maple block may be riveted
to the back side of it and the hole
through the iron strap made slightly
larger than the size of the shaft so that
the wearing surface will come in con-
tact with the wood only. This maple
block should be boiled in oil before
being placed. This is not necessary.

Before the final assembling, the
blades are soldered to the extension
shaft. These consist of 2 discs of
heavy galvanized iron just small
enough to turn within the drum with-
out rubbing, in which are cuts made
from their rims to within one-half an
inch of the hole for the shaft. The
blades are then bent to the proper
pitch and soldered to the shaft. The
solder is built up about the discs on
either side to strengthen it and prevent
possible working loose. The 2 fans
not only increase the blast, relaying it
on from the inlet to the funnel, but
give it momentum and produce a
steady, even pressure.

To regulate the air pressure, the
motor may be run in connection with a
rheostat with which the speed of the
motor may be varied, or a slot may be
cut in one side of the drum and a slid-
ing door made to fit tightly over it.
This door may be made of galvanized
iron and should slide in grooves made
of the same material, which is soldered
to the drum at the sides of the opening.
By providing this door with a sort of
handle or by bending up one end, as
much of the air blast may be allowed to
escape as desired, thus regulating the
amount which is delivered to the forge
bed and the heat of the fire.
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The motor should be housed in a
box made to fit to keep out dust
and smoke. This box may be made to
fit over the motor to rest upon the
motor support. A small drygoods box
will serve the purpose nicely by cut-
ting a notch in one side for the shaft.
A block may be nailed on top to serve
as a handle. Before using the forge,
the concrete should be thoroughly hard
and dry. To prevent the mixture from
drying out too rapidly, the basin is
filled with wet sawdust and left for
several days. Several thicknesses of
wire screen should be placed over the
brass strainer to prevent its burning
out.

While the blast furnished by this
improvised blower will not surpass and
probably not quite equal that made by
a centrifugal type, still it will be of
several pounds pressure and quite suffi-
cient for all ordinary purposes. This
blast can be easily regulated by the
port in the drum and will be found to
be suitable for all ordinary tempera-
tures. In starting the fire, the port is
opened when the motor is started, and,
as the fire gains headway, this is grad-
ually closed until the right blast re-
sults. A large inverted funnel made of
galvanized iron may be suspended over
the forge, and attached to a stovepipe
leading through the roof, to allow
smoke and fumes to escape.

CUTTING SOFT METAL

OR cutting soft metal, place two

blades in the saw frame, one in the
usual way and the other reversed so
that the teeth will point back toward
the handle. One blade will cut while
the saw is pushed forward, and the
other makes its cut when drawing the
saw back. WWhile one blade is drag-
ging, it will prevent the other from tak-
ing too deep a cut in the metal.

A computation of the distribution of
the various metals in the crust of the
earth indicates that about 114 per cent
of the weight consists of iron and about
5 per cent of aluminum. Of the vari-
ous chemical elements, oxygen enters
into the crust of the earth, into water
and the atmosphere to a weight of more
than the combined weight of all other
elements, and hydrogen is about 16 per
cent of the total.

Previous to the war Belgium had
fifty-five blast furnaces of which seven-
teen were running on June 1 this year.
The pre-war output per day was nearly
8,000 tons of pig iron. The daily out-
put of the fourteen furnaces now run-
ning is somewhat less than 3,000 tons,
indicating that while Belgium is rapid-
ly resuming its industrial activity, there
is yet much to be done. The main rea-
son for not starting up all the blast
furnaces is lack of fuel.

Weather Indicator of Simple Construction

By L. B.

HERE are many contrivances for

foretelling the state of the weather
or the amount of moisture, all more or
less complicated, but the following will
be found simple to construct, compact,
and, there being no materials to
stretch or soften up, will always be
fairly accurate. A piece of board about
1’ long by 4" wide forms the base,
Sandpaper the surface smooth and give
a coat of shellac. At the left end nail
an upright piece 34" thick and 1”
wide, cutting the ends flush with the
top and bottom of base. This serves as

Robbins

to be tacked to the base just to the right
of the upright. Letter the top line
DRY and the lower line WET.
Lastly, a pointer must be cut out of
light wood about the shape shown in
the sketch. Pivot it to the base with a
long screw, placing a washer each side
of the pointer and being careful not to
tighten the screw enough to bind the
action necessary to its proper working.
Connect the butt of the pointer to the
bottom of the weather indicator, as
shown, with a piece of light, stiff wire.
Arrange this so the pointer will rest

Moisture Indicator,  Hardwood, ,Veneer
s / / é‘ ,:'W/'f e
bﬁ/ o,
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AN  Pivot
/ // % Serew
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4 F_m- __________________ = § v 1
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Weather indicator of

a support for the weather indicator,
which is constructed similar to a ther-
mostat. The backbone of the indi-
cator is of hardwood 1’ long, 34" wide
andl;” thick. Get a strip of veneer
the same length and width and cement
to one side of the backbone with water-
proof glue. Be sure there are no un-
cemented places, as much depends up-
on the proper construction of this part.
Then fasten one end of the indicator
to the upright with two wooden screws.

A dial of cardboard and marked off
in degrees, with a heavy center line
and a heavy line at each end, is then

simple construction

opposite the central line on the scale
when the moisture indicator is in a
perfectly horizontal position.

The action of this weather indicator
is due to the uneven swelling of the two
strips called the moisture indicator. As
the veneer absorbs and rejects moisture
much faster than the hardwood strip
beneath it, it forces the two to curve
either up or down and moves the
pointer with it to the proper indication.
This is simple to build with practi-
cally nothing to get out of order and
should prove useful about a farm or
dwelling because it is reliable.

TEN WAYS TO KILL A BRANCH
OF ANY ENGINEERING
SOCIETY

(1) Don’t come to the meetings.
(2) If you do come, come late. (3)
If the weather doesn’t suit you, don’t
think of coming. (4) If you do at-
tend a meeting find fault with the work
of the officers and other members. (§)
Never accept office, as it is easier to
criticise than to do things. (6) Never-
theless, get sore if you are not ap-
pointed on the committee, but if you
are, do not attend committee meetings.

(7) If asked by the chairman to give
your opinion on some matter tell him
you have nothing to say. After the
meeting tell everyone how things ought
to be done. (8) Do nothing more than
is absolutely necessary, but when mem--
bers roll up their sleeves and willingly,
unselfishly use their ability to help
matters along howl that the branch is
run by a clique. (9) Hold back your
dues as long as possible, or don’t pay
at all. (10) Don’t bother about get-
ting new members, “Let George do
it.” — The Engineering Institute of
Canada.
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PART II

AVING finished the hull and
H hollowed it to a uniform thick-

ness of about 3/16 in., we come
to the deck and cabins. The deck is
made out of !4 in. bass wood. Before
cutting the wood it is advisable first to
make a pattern of the deck out of a
stout piece of paper, taking care to
make it slightly larger to allow for
finishing the edge. Fasten the paper
to the wood and cut the outside shape
of the deck. Then draw the center line
and mark out the open-
ings for the cabins, etc.
All dimensions are giv-
en in Fig. 1. 3

Next we cut out the =
sides of the cabins,
starting with the main
cabin. Fig. 2 shows
the dimensions of the
sides with the large
port holes. Fig. 3
shows the front of the
main cabin, which also
forms the rear support
of the forward cabin,
and Fig. 6 gives the =
pattern of the rear wall.
These parts are cut
from 14 in. mahogany.
The door in the rear
partition can either be
made as a dummy by
simply marking it or it
can be made to really
open. The latter is to
be advised as it offers
a ready means of oil-
ing the engine.

The deck of the
main cabin is cut out
of 14 in. bass wood to
the pattern given in
Fig. 7. It is remov-
able so as to allow easy access to the
boiler and engine. It is held in place
by strips of bass wood 4 in. square
fastened to the under side of the deck
to fit snugly on the inside of the cabin
walls when the latter are fastened to
the main deck. Having cut out the
various parts for the main cabin, we
assemble the four sides. Then we place
the main deck on the boat and fasten
it temporarily so as to get the proper
sheerline and fasten the main cabin to
the deck.

The forward cabin is next taken in
hand. Fig. 4 gives the dimensions of
the two sides and Fig. 5 of the front
piece. Like the main cabin it is cut
from !4 in. mahogany and fastened to

™

B2 i

WA

e

PRSI

.‘WTN

i

Pt ol Craa

Cabin Cruiser
By William A. Helms

the deck. The deck of the forward
cabin is made out of 14 in. bass wood
and is fitted to the cabin in the same
fashion as the main cabin deck. Both
are painted in sail cloth color.

The plan at Fig. 9 shows the ar-
rangement of the seats in the stern of
the boat. They are assembled in box
form as shown in the drawing before
they are installed in the boat. The
seats are made of 14 in. mahogany.
The floor and seat supports are made
of 14 in. bass wood. The floor can

oy

Upper view shows the deck and cabins ready for fitting to hull, the lower

shows assembled hull ready for the water

either be kept in the same color as the
deck or can be painted to match the
color of the cabin decks. The back
rests are made of }4 in. mahogany to
the dimensions given in Figs. 10 and
11. They are fastened to the main
deck after the benches have been in-
stalled.

The cover of the steering apparatus
shown in Fig. 12 is made of !4 in. bass
wood. The square holes are best
made by first drilling a round hole and
then using a small square file to finish
them. The illustration at Fig. 13 gives
the dimensions of the pilot’s pit. It is
best made by taking a piece of wood
% in. thick and 134 ins. wide and
334 ins. long. Find the center line and
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How to Construct a Steam-Driven Model

mark the center of the half round for-
ward section and drill a hole 1% ins.
in diameter to obtain the half round
shape. Then saw the rest out. The
bottom and end pieces are made of
% in. bass wood. The pieces cut out
from the deck can be used for these
smaller pieces.

Before painting the hull it is neces-
sary to first put the stern tube and
strut in place. Below the water line
the boat is painted green, and above
white with a gold stripe running the
length of the boat. The
cabins and seats are
finished in mahogany.
The deck is lined with
a pencil to represent
the planking and then
varnished. All the fit-
tings are made of brass.
This gives the boat a
very handsome appear-
ance. The fittings will
be described in the next
issue.

WHAT STRIKES
COST

HE Conciliation

Bureau of the De-
partment of Labor esti-
mates that the mone-
tary losses throughout
the country suffered
during the fiscal year
ended June 30 because
of strikes amounted to
$875,000,000. Ap-
proximately 3,500,000
workers were affected

bt
4 by industral disturb-
A S8E ances. The basis taken
view is that of $5 a day, an

average continuance of
strikes for ten days+and
a loss to workers of $135,000,000. The
loss to employers in value of production
curtailed is estimated at $700,000,000.
The steel strike alone is estimated to
have cost the workers $3,000,000 a day
in wages and the loss imposed on the
country by the outlaw railroad strike
cannot be, and has not been, estimated.
As a matter of cold fact, $875,000,000
does not represent the loss by sustained
strikes. The loss to the workers was
greater than the figures given. There
were cases where the men received aid
from their organizations, but if they
had money in the bank, or Liberty
bonds they were required to use these.
The losses to the manufacturers cannot
be estimated.
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Model Power Boat Racing
Central Park

ODEL motor boat enthusiasts
living in New York who care
to get up early on Sunday

mornings and take a stroll to the pond
at 72nd Street and S5th Avenue will
usually be rewarded by seeing several
boats in action under the auspices of
members of the Central Park Model
Yacht Club.

The Power Boat division of this club
held its annual race on the first Sunday
in October. Mr. John Fawcett Rapp,
who has done much in this country
towards the development of Model Pow-
er Boating, awarded a cup for this race.
It is to be presented to the winner at
the annual club dinner. This is also
the reason why we do not find him this
year among the contestants for the tro-
phy, a fact very much to be regretted, as
I have had occasion to see some of his
engines and boats which I feel sure
would have given a good account of
:nemselves.

There were five boats en-
tered for the cup race.
T. N. T. owned by the
Johnson Bros., displace-
ment 10 1b.; Bobo 4, owned
oy Mr. M. Bolles, displace-
ment 15 1b.; Pep, owned
by Mr. L. Blumenthal, dis-

View at top shows model boats in the water.
upper right, Johnson’s T. N. T, in foreground. Lower left shows thzu;antestants. The boat shown in lower right is Pep, winner of third
4

By Wm. A. Helms

placement 1214 lb.; Mayo, owned by
Mr. H. B. Seldon, displacement 1314
1b.; Seminole, owned by Mr. H. Ringle,
displacement 13%% 1b.

T.N.T. used as power plant a sin-
gle-cylinder, double-acting engine of 34
in. bore and 34 in. stroke, and a Scott
type boiler fired by a blow lamp. This
method of firing was employed by all
the boats. T.N.T. surely was a suit-
able name for the boat. In all three
events it blasted itself toward the front
and won first place.

In spite of the remarkably steady
running of T. N. T., there seemed to be
a doubt in the minds of some of the
spectators as to which really was the
faster boat, T. N. T. or Bobo 4. The
latter won second place in the race.
Its power plant consisted of a two-
cylinder, single-acting engine of 34 in.
bore and 34 in. stroke. The boiler

used was a 4 by 10 in. water tube

Upper left shows Mr. J. F. Rapp, donor of cup, with Seldow’'s Mayo.

In

boiler. It seemed that Mr. Bolles had
trouble with his blow lamp, for in the
short runs when it was working right
it showed a wonderful speed.

To really find. out which boat was
the faster a special race between T. N.
T. and Bobo 4 was arranged, but un-
fortunately it was terminated before the
boats had really gotten under way.
Right after the start, when Bobo 4,
slightly leading, crossed the path of
T. N. T., Bobo 4 caught the bow of
T. N. T., carried it along and sunk it.
This added greatly to the excitement
and entertainment of the spectators.
Fortunately T. N. T., when fished out
by Mr. Rapp, who in his rubber pants
acted as guardian of the boats on the
starting line, showed no damages. I
hope to witness in the near future a race
between those two fast and interesting
boats.

Mr. L. Blumenthal’s Pep captured
third place. The engine
used by him is a two-cylin-
der, special single-acting,
of 54 in. bore and 54 in.
stroke. His boiler is a 4 in.
by 8 in. water tube boiler.
I may mention here that
Mr. Blumenthal’s boat rep-
(Continued on page 186)

Tuning up at the
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STOP COCKS AND THEIR USES
(Continued from page 119)

operate very easily as soon as it gets
warm.

Sticking is caused by the plug get-
ting warm first and fitting tightly in
the body for a moment, but when the
temperature of the body reaches the
temperature of the plug, the plug turns
so easily that a small wrench may be
used to move it. From this it can be
seen that one cannot open the blow off
very quickly on account of the uneven
expansion of the plug and body. This
is true of stop cocks in general when
used for liquids at high temperatures.

There are of course many other
valves on the market, and to obtain
further information, catalogues and
price lists should be consulted by those
interested. The object of this article
is to give a general idea of stop cocks
as used in different branches of in-
dustry. Regarding the advisability of
using a stop cock or a gate valve for
blow off and the best method of con-
necting a cock or gate valve to obtain
the best results, the reader is referred
to various articles in Power, during
1918 by the same writer.

A NEW ALL-METAL AIRSCREW
By E. H. Lémonon

ANY efforts have naturally
M been made to design and con-
struct propellers of metal, and
it is not surprising bearing in mind the
difficulties to be overcome, that these
efforts should have been, in the ‘past,
almost consistently unsuccessful. Most
of the designs split upon the rock of
periodic vibration of the propeller
blade, which causes extremely rapid
deterioration of the metal; to such a
degree, indeed, that a two minutes run
in some cases brings about the destruc-
tion of the propeller. These difficul-
ties were realised from the first in the
case of the Leitner propeller, and pre-
cautions were naturally taken to avoid
them.

A propeller for an 85 h.p. engine
was later designed and two were con-
structed. The first was fitted to a 130
h.p. Clerget rotary, and ran for 30
hours at 1.150 r.p.m. without any fault
developing. The second, on an 100
h.p. Mono Gnome, was run for 20
hours at 1.020 r.p.m without any sign
of defects. These tests were sufficient
to prove that propellers embodying this
particular construction can stand up
to the ordinary vibratory loads of an
aero engine, provided proper care is
taken with the welding and the nor-
malising of the steel sheets.

This latter propeller was subse-
quently flown with very promising re-
sults, and it was resolved to test the
former propeller to destruction. This
screw had already undergone a period

of 30 hours testing, and it was speeded
up to 1,635 r.p.m. at which speed it
was absorbing 340 h.p. This power
being the limit which could be obtained
at the Royal Aircraft Establishments,
it was impossible to carry out the orig-
inal intention of destroying the pro-
peller.

The mode of construction of these
propellers is the following: Two die
forgings are made as a basis for at-
tachment of the blades each of the
shape shown. The material chosen for
these is mild steel to specification S.6,
which is a medium carbon steel with
an ultimate tensile strength of 35 tons

All metal airscrew

per square inch, while that used for
the blades is mild steel to specification
S.3, which has an ultimate tensile
strength of 26 tons per square inch.
The dogs on the end of one half-sleeve
are arranged to mesh with those on the
opposite sleeve, and are so designed as
to give the origin of the desired pitch.
The meshing teeth are then edge-welded
together; there is, of course, no stress
on this weld, and the welding serves
simply to ensure contact between the
two halves. The blades of the pro-
peller consist of mild steel plate,
formed to the desired shape, and fixed
to the center portion by edge-weld-
ing, further supported by a number of
ribs, or driving bridges of which two
are shown. These ribs are fixed in
position by flush rivets and counter-
sunk screws.

Three plates are employed near the
boss. The shape of the free ends of
the two inner and shortened plates is a
matter of importance, since two con-
ditions must be fulfilled. In the first
place as much edge as possible must be
provided in order to ensure construc-
tional strength, and, secondly, the pe-
riod of vibration of each plate must be
out of harmony with the period of

each of the other plates. These ends.
are attained in the design illustrated.

The steel plates are welded together
at the leading and trailing edges, but
are riveted together at the internal and
shaped edges by wire rivets, finished
flush with the face of the blade. Wher-
ever necessary, steel struts or distance
pieces may be fitted between the two
faces of a blade, and riveted over at
the ends. It is apparent that this con-
struction demands a high standard of
workmanship, and that constructional

‘difficulties decrease as the scale of

manufacturing rises.

Any tendency to increase in size will,
of course, be to the advantage of the
metal construction as against wood con-
struction in the matter of weight. This
is due to the fact that since a wood
propeller is solid, the weight must in-
crease as the cube of any linear dimen-
sion. In the case of the metal pro-
peller, the increase in weight will not
be as the cube, but as the square of
linear dimension where similar gauge
of metal is used. Heavier gauge metal
or an increased number of laminations,
will naturally be used in the case of
larger propellers, so that the weight
of metal airscrews may be expected to
vary as a little more than the square
of their diameters.

The manufacture of this metal air-
screw is carried on by the Metal Air-
screw Co. Ltd, of London, and the in-
ventors are Mr. Leitner and Mr. H. C.
Watts,

MAGNESIUM A SUBSTITUTE
FOR TIN
TTENTION has been drawn to
the possible use of magnesium as
a substitute for tin in brass or bronze
valve bodies, says The Valve World.
This is a comparatively new use for
magnesium, and though it is not a sub-
stitute for tin in all particulars, it is
effective in producing a dense metal
free from oxides and blow-holes. The
amount of magnesium used in this work
varies from .05 to .1 per cent, and one
pound of magnesium will deoxidize
from 100 to 2000 pounds of brass or
bronze.

Though the principal action of
magnesium is to deoxidize, it has the
additional effect of making a denser
casting and a stronger metal. It is
introduced into the mixture after the
brass or bronze has been removed from
the fire and is plunged by means of
iron tongs or a “phosphorizer.” Slow
stirring should be continued after the
metal has melted from the tongs, to
insure a uniform mixture and to give
the oxide of magnesium an opportunity
to rise to the surface. Magnesium also
makes a more fluid metal so that more
difficult castings can be poured than
without its use. Its deoxidizing quali-
ties also eliminate the necessity for the
addition of phosphorus.
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SIMPLIFIED ROLL-TOI’ DESK

HE construction of this desk has
I been simplified to bring it with-
in the scope of the amateur me-
chanic. The construction may be
further modified without detracting
from its actual utility and no appre-
ciable loss in general appearance. Sug-
gestions will also be offered where wide
boards and battens may be substituted
for panel work to further simplify the
work. The roller front is not as com-
plicated or as difficult to fabricate as
one may imagine. A very simple meth-
od of dowelling is recommended as
equal to the machine-made type.
‘Carefully selected dry chestnut will
appeal as well as plain oak or ash, and
wear, with reasonable care, as well.
All wood-workers know that the differ-
ence in the laboriousness of production
is an important consideration in favor
of chestnut, especially where the
greater strength of ash or oak is not
essential. Chestnut may be stained to
a very near likeness of ash or plain
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oak. Whitewood is recommended for
its construction where it is desired to
match cherry, mahogany or black
walnut.

The illustration Fig. 1 is a perspec-
tive view suggesting how the grain of
the material should run and match.
Figs. 2 and 3 give the principal di-
mensions. Those omitted may be
easily computed from the list of ma-
terials showing the length and width
of a component. By following this gen-
eral chronological order, parts may be
assembled when ready, thus preventing
some of the bothersome twisting and
shrinkage due to thoughtless storage.
All dimensions are for the finished
sizes. Allowance must be made for
sawing, planing and trimming, depend-
ing on the individual skill of the ar-
tisan. Allowances suggested for the
average amateur are 14 inch for saw-
ing, 1/16 inch for planing side grain
and 1/32 inch for end grain and trim-
ming.

The drawing at Fig. 4 shows the
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three side panelled members. Get out
six stiles 34 inch by 214 inches by
2914 inches and nine rails 34 inch by
214 inches by 11 inches, plus 1 inch
for tenons. The rails may be mor-
tised into the stiles with a }4-inch thick
tenon, 14 inch long and 2 inches wide.
This will fit into the plow or groove
that is made with a combination or
grooving plane, or the rails may be
dowelled to the stiles. A plow plane
may be easily made by following the
sketch Fig. 9. It may be made of a
piece of hard wood or even pine, a
34x3x8-inch section is cut out to ac-
commodate a ¥4-inch paring chisel and
a Y4-inch thick wedge shaped as
shown in Fig. 12. The wedge must be
made of hard wood, maple, beech or
birch preferred. Rabbet a flange 4
inch by 38 inch deep on the bottom
of the plane to act as a guide. This
type of plane must be adjusted for
depth each shaving.

The sides may be single-panelled,
omitting the middle rail B2 and one
panel. These panelled sides may be
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substituted for by using a 16-inch
board or gluing up two or more boards
for its equivalent. They should be
cut out approximately similar to that
shown. To prevent the drawers from
catching when being closed (if single
panels are used) a filling in strip about
1 inch wide by ¥4 inch thick will be
required.

The drawer slides (M) are strips
approximately 34 inch by 1 inch nailed
or screwed on the sides between the
rails F and the back. A few spots of
glue will hold the slides to the sides
with greater security. It will add con-
siderably to the finished appearance to
chamfer the corners of the rails and
stiles where conspicuous; i. e., the four
outside panels, or to (“break”) insert a
gee (cyma reversa or cyma recta)
moulding around the panels. Glue up
the sides and while these are harden-
ing proceed with the next step.

Next get out the back as shown in
Fig. 5. The conventional method is
always to have the rails from stile to
stile as they are shown. But they may
extend over the ends of the stiles to
make it easier for the amateur, as they
are practically unseen.. Fig. 5 shows
three panels with stiles X!, K2, K3, K4,
the mullion K* may be omitted and one
14-inch panel replacing the 2-614 and
K? mullion. Considerable lumber and
hand work may be saved if this back
be partly omitted. This may be ac-

complished by substituting the rail T
only, in the position as shown, to have
the side panels. The backing fastened
horizontal across the pigeon-hole fram-
ing the full width of the upright C.
This will suffice to stiffen the top and
to give an appearance of solidity. An-
other scheme to substitute for the full
back panels is to run the back from
T-1 to a rail coinciding with the hori-
zontal f! and a 14x5x2834-inch board
across the top pigeon-holes ' to fZ.
This will give the desired aspect from
the front. A third method is to place
T' and T? in the present horizontal
location, but ¥4 inch forward, then glue
up a Y-inch panel 2834 inches by 35
inches and fasten by screws to the back
of T* and T% See note on drawing
Fig. 3.

The drawing at Fig. 6 shows the
detailed dimensions and centers for
laying out the desk sides and the
grooves for the roll-top slides. The
grooves 5/16 inch wide may be drawn
by the compass, or thumb or scratch
gauged, after the contour is fashioned.
If a series of Y4-inch holes are bored
5/16 inch deep, it will assist in chis-
eling out the grooves. These grooves
must be clean-cut and extend from the
desk top. It might occur to the ama-
teur to run the grain of these sides
vertically, thinking it would be advan-
tageous for cutting the grooves. There
is no disputing that fact, but it would

stamp the work as amateurish, as it
would be decidedly unconventional and
unsupported as it is shown now by the
back panel stiles.

Making the Roll Top

The drawing at Fig. 7 depicts the
fabrication of the roll top. Fig. 12
shows an end view of one slat and the
lock bar (rail). Get out eighteen
pieces 34 inch by 1 inch by 2834
inches (straight-grained, if possible),
taper two sides about 15 degrees, or
5/32 inch, approximately, then plane
the narrow part round. A beading
plane may be used, or a smoothing
plane will do the work quite closely.
It is then sand-papered with No. 2
sand-paper held in a block, Fig. 10,
made with a suitable groove. These
strips may be held on the bench by
blocks and wedges while shaping and
sand-papering. The lock bar also has
a similar taper on one edge. When
all the strips are finished they must
be carefully glued to a piece of can-
vas or duck, about 12 ounces. Care
must be observed when gluing not to
get the glue on the fabric where the
slats adjoin, as this part must remain
very flexible, otherwise the fabric will
crack and break in the joints. Glue
is not flexible when dry, on the con-
trary it is very hard and stiff.

(Continued on page 175)
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Heat Treating Alloy Steels

The Conclusion and Summary of A Series of Simplified Articles Detailing the
Various Methods of Heat Treating Modern Alloy Steels. This Installment
Outlines Various Grades of Standard Steels, Also Details Simple
and Multiple Treatments Necessary to Secure Best Results

By Victor W. Pagé, M. S. A. E.

PART VII

HE main object of using alloy

steels is to secure both strength

and lightness, both of which
qualities are very necessary in automo-
tive engineering and it is chiefly in this
branch of industry that one finds the
alloy steels rather than in the machinery
field except in limited applications.
The tabulation shows recommendations
made for internal combustion engine
parts in a U. S. Government Bulletin,
but the designers of other apparatus
cannot fail to find suggestion of value
therein.

Some low carbon steels (below .40
C.) may be too soft in the globular
cementite condition and to machine
properly require being left in the lamel-
lar form. This is due to the predomi-
nence of soft ferrite in these steels with
such a scarcity of cementite stiffener
that it becomes necessary to prevent or
drain the flow of the iron under the
tool by the lines of stiffening cementite
in the form of pearlite, and to obtain
this proper cutting condition it some-
times becomes necessary to quench
rather than cool slowly.

At times the previous work of forg-
ing may have been finished at so high
a point above the critical range that
the structure is exceedingly coarse. An-
nealing at Ac, will not refine this grain,
but if this steel is first heated to Ac,
or above, quenched and then annealed
at Ac, and cooled slowly, the resulting
structure will thereby be refined unless
the steel has been burned. Stoughton
states that steel of initially fine grain
when subjected to cold work and then
lightly annealed, show greater strength.

Owing to the annealing process gen--

erally being a long one and the cooling
slow, there is a reat opportunity for
scale (iron oxide) to form on the de-
scending heat, owing to the contraction
of the furnace gases in cooling, draw-
ing in air, hence if scale is to be pre-
vented, this air must be kept from the
work by keeping it in closed receptacles.
The prevention of heavy scale due to
cooling from too high temperature in
the presence of oxygen is extremely im-
portant in the case of teh higher car-
bon steels where the presence of oxide
and heat will serve to oxidjze the car-
bon in the metal (decarbonize) nearest

the scale to often an injurious degree.

The thickness of the scale (iron
oxide) always represents a depth de-
prived of carbon with a deposit of iron
residue. Carbon oxidizes very rapidly
and when decarbonization appears on
surface of hardened steel we find that
the carbon content of the steel has been
lowered for a considerable distance be-
yond what the depth of fracture would
indicate. Often a sand-sealed pot will
suffice to keep out the oxygen and save
the steel enclosed from scaling injuri-
ously.

before machining, the steel should be
heated to 850-900 deg. C. (1,562 to
1,552 deg. F.) for 30 minutes or more,
and slowly cooled. The machined parts
should then be subjected to a strength-
ening treatment consisting in heating to
800 deg. C. (1,472 deg. F.) followed
by air cooling or preferably to the
double treatment consisting in heating
to 800 deg. C. (1,472 deg. F.) and
quenching in water or oil, followed by
reheating to 400 to 650 deg. C. (752
to 1,202 deg. F.) according to require-
ments, and quenching or cooling slowly.

Stresses

Metal to be Used

Designation

Parts subjected to but slight or
practically to no stresses or wear.

Aluminum alloy whenever possible.

Low or medium high carbon steel
when_aluminum alloys are not
permissible,

Aluminum alloy

Steel Type I

Severe wear but not severe fatigue
stresses.

Low carbon steel suitable for case
hardening.

Steel Type I1

Severe wear and severe fatigue
stresses.

Low carbon nickel-chromium steel
suitable for case hardening.

Steel Type II1

Severe fatigue stresses but not se-

vere wear. steel.

Medium hard nickel-chromium

Steel Type IV

Severe fatigue stresses or wear or | Self-hardening nickel-chromium | Steel Type V
both when smaller ductility is steel.
permissible.

Distortion and softening at high | Tungsten high speed steel, Steel Type VI

temperature; valves |

Composition of Types of Steel

Medium hard carbon steel containing
from 0.30 per cent. to 0.40 per cent.
carbon is Type 1. Low carbon steels
including not more than 0.05 per cent.
to 0.15 per cent. carbon and suitable
for case hardening are classed as Type
2. Low carbon nickel-chromium steels
of the following approximate chemical
composition suitable for case harden-
ing: Carbon not more than 0.15 per
cent., nickel not less than 2.0 per cent.,
chromium not less than 0.50 per cent.
and total nickel and chromium of not
less than 2.50 per cent. or more than
4 per cent. are classed as Type 3.

Steels classed as Type 4 are medium
hard nickel-chromium steels of the fol-
lowing compositions: 0.30 to 0.40 per
cent. carbon; 2.50 to 3.50 per cent.
nickel; 0.5 to 1 per cent. chromium;
3 to 4 per cent. total nickel and carbon.

For softening, which is always applied

Air-Hardening Steel

Air-hardening nickel-chromium steel,
containing 0.30 to 0.50 per cent. car-
bon; 3.00 to 4.50 per cent. nickel;
0.50 to 2.00 per cent. chromium and
total nickel chromium and carbon, not
less than 5 per cent. is classed as Type
5. In its forged or rolled condition,
this steel is-difficult to machine. It
should be subjected to the usual soften-
ing treatment. The machined parts
should then be either cooled freely in
air from a temperature of 850 deg. C.
(1,562 deg. F.) or quenched in oil
from 800 deg. C. (1,472 deg. F.) and
reheated to 300 to 600 deg. C. (572 to
1,112 deg. F.) according to require-
ments. Air cooling suffices to impart
great hardness and great strength to
this steel.

Composition of Standard Alloy Steels
While the accompanying table shows
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the composition of standard steels
adopted by aircraft manufacturers, the
steels are similar to those used in auto-
mobile manufacture.

Definitions of Heat Treatment

The Engineering Standards Com-
mittee has proposed a set of definitions
which were adopted by the British Air
Board in framing their specifications.
As they apply just as well to steels
used for automobile parts and ma-
chinery of various kinds, it seems ad-
visable to reproduce them in briefed
form.

in a suitable medium such as water,
oil and air.

(@) Tempering—Tempering means
heating a steel (however previously
hardened) to a temperature not exceed-
ing its carbon change point with the
object of reducing the hardness or in-
creasing the toughness to a greater or
less degree. This operation may usu-
ally be followed either by slow cooling
or water-quenching without materially
affecting the final result.

(e) Cementing—Cementing involves
bringing a steel above its normalizing
temperature in a medium which will

NICKEL STEELS

Number Carbon Manganese l;l/}gi;i)'l:‘%r':s I\E:l?t:ﬂ:n Nickel Chromium
2335 0.30-0.40 | 0.50-0.80 0.040 0.045 3.25-3.75 | ...........
2315 .10~ .20 .30~ .60 .040 .045 3.25~3.75 |............
2320 .16~ .25 .30- .60 .040 .045 3.25-3.75 |............

NICKEL-CHROMIUM STEELS

Number Carbon Manganese };\l,igi?':%r;s I\'?:)l(?t:t:n Nickel Chromium
3140 | 0.35-0.45 | 0.50-0.80 | 0.040 0.045 | 1.00-1.50 | 0.450.75
3240 .35~ .45 .30~ .60 .040 .045 1.50-2.00 .90-1.25

X3340 .35~ .45 45— .75 .040 .045 2.75~3.25 .70- .95
3330 .25 .35 .30~ .60 .040 .045 3.25-3.75 | 1.25-1.75
3340 .35~ .45 .30~ .60 .040 .045 3.25-3.75 | 1.25-1.75

X3440 .35— .45 .30- .60 .040 .045 4.00-5.00 1.00-1.50
3120 .16~ .25 .30~ .60 .040 .045 1.00~-1.50 | 0.45-0.75
3215 10—~ .20 .30~ .60 .040 .045 1.50-2.00 .90-1.25

X3315 10— .20 .30- .60 .040 .045 2.75~3.25 70—~ .95
3315 10— .20 .30- .60 .040 .045 3.25-3.75 1.25-1.75

CHROMIUM VANADIUM STEELS

Number Carbon Manganese l;\ligi;i)'l:‘%r:‘s N?:,l(?':l:l:n Chromium \ﬁ:::?':zm'
6140 0.35-0.45 | 0.50-0.80 0.040 0.045 0.80-1.10 0.15
6120 0.15-0.25 | 0.30-0.60 0.040 0.045 0.60-0.90 0.15

Note—The numbers refer to specification numbers of International Air Craft Standards.

(a) Normalizing—Normalizing in-
volves heating a steel (however previ-
ously treated) to a temperature exceed-
ing its upper critical range and allowing
it to cool freely in the air. The tem-
perature shall be maintained for about
15 minutes and shall not exceed the
upper limit of the critical range by
more than 50 deg. C.

(b) Annealing — Annealing means
reheating followed by slow cooling.

Its purposes may be: To remove in-
ternal stresses or to induce softness, in
which case the maximum temperature
may be arbitrarily chosen; or to refine
the crystalline structure in addition to
the foregoing in which case the tem-
perature used must exceed the upper
critical range as in normalizing,

(¢) Hardening—Hardening means
raising a steel to its normalizing tem-
perature cooling more or less rapidly

increase the carbon hardening and
keeping it at that temperature with but
slight permissible variation for a given
period. Cementing is here synonymous
of case-hardening.

(f) Core—The core of a case-hard-
ened piece is the interior portions of the
bar which is substantially unaffected in
composition by the cementing process,
or in which practically no additional
carbon has been forced.

(g) Refining Cemented Parts—Re-
fining means reheating a steel to its
normalizing temperature usually fol-
lowed by quenching. As here described
this refined operation is identical to
hardening. It is, however, applied for
the purpose of refining the structure
rather than for hardening the metal.

(k) Bluing—Bluing means reheating
a steel to the specified temperature and
allowing it to cool in air.

Division of Steels Into Types

The Society of Automotive Engineers,
through its Standards Committee has
recommended heat treatments for vari-
ous steels which it has classified into
six types to simplify the adoption of
standard treatments.

TypE I—One quenching above criti-
cal range, followed by one draw.

Type II—Two quenchings above the
critical range, the second at a lower
temperature than the first, followed by
one draw.

TypE III—Slow cooling from above
the critical range followed by quench-
ing from above the range, but at a
lower temperature, followed by one
draw.

TypE IV—Case-hardening followed
by cooling, and one quenching above
the critical range of case.

TyPE V—Case-hardening followed
by slow cooling, one quenching above
critical range of core, one quenching
above critical range of case, and one
draw.

TypE VI—Quenching from above
critical range, followed by long heat-
ing (several hours) slightly below the
range, followed by slow cooling, ma-
chining, quenching from above the
range and one draw.

Reasons for Heat Treating

In heat treating rolled or forged steel
we seek generally, first to increase its
softness, that it may be more readily
machined; second, to make it strong,
that it may resist successfully the
stresses to which it will be subjected in
use; third, to make it hard, that it may
resist wear or acquire cutting prop-
erties.

The corresponding heat treatments
may be therefore described respectively
as:

(@) Softening treatment or anneal-
ing.

(b) Strengthening treatment or tem-
pering.

(¢) Hardening treatment.

The Softening Treatment usually
consists in cooling the metal slowly
from a temperature exceeding its criti-
cal range, generally imparts to its maxi-
mum ductility but materially reduces
its strength (and elastic limit).

The Strengthening Treatment con-
sists usually in cooling rapidly through
the critical range and may be followed,
as later explained, by a second heating
below that range.

The Hardening Treatment, like the
strengthening treatment, consists in
cooling rapidly through the critical
range. In hardening steel, however,
the primary requirement is to produce
very great hardness, while overlooking
the decrease of ductility implied. In-
deed, as a rule, we use all possible
means to hasten the cooling because of
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the greater hardness resulting. Hard
steel is, therefore, a brittle material and
must receive strengthening treatments.
If it is a case-hardened steel, one treat-
ment may be given for the case and
another for the core.

It will be evident that a piece made
of alloy steel may need all three of the
treatments. First, the bar must be
made soft enough so the piece can be
fabricated. If low in carbon, it must
be carbonized, or cemented, then
quenched to obtain a hard case, then
tempered to strengthen the core and
perhaps given a further treatment to
strengthen the case without reducing
its hardness appreciably.

Softening Treatment

This process is done after the rough
steel bar is fabricated by either forging
or rolling but before machining. It is
usually accomplished as follows:

1. Heating the steel to 900 deg. C.
(1,652 deg. F.) and maintaining that
temperature for 30 minutes or more,
cooling slowly, sometimes with the fur-
nace in which the steel was heated.

2. Raising the steel to 600-675 deg.
C. (1,112 deg. F. to 1,247 deg. F.)
for several hours and cooling very
slowly.

3. Heating the steel to 800-850 deg,
C. (1,472 deg.-1,562 deg. F.), then
quenching in oil, then treatment No. 2,
Treatments Nos. 2 and 3 are useful for
steels containing 0.8 per cent. or more
of carbon and to some alloys not readily
softened by treatment No. 1. It is im-
portant to remember that the softening
treatment is also beneficial in removing
the strains caused by rolling or forging
and that for these reasons it may be
applied with good results even to steels
soft enough to be readily machined.

Strengthening Treatment

To be applied after machining in
case of fabricated parts and after mill-
ing processes such as rolling, stamping
or forging if the pieces are not to be
machined.

1. Heating to 50 deg. C. (90 deg.
F.) above the critical or highest deca-
lescent point of the steel, cooling slow-
ly in the air. Steels containing less
than twenty-five point carbon or 0.25
per cent. may be quenched in oil, those
with less than 0.15 per cent. in oil or
water.

2. Heating to 50 deg. C. (90 deg.
F.) above the critical range of steel;
quenching in water or oil (the former
for low carbon steel), reheating to 50
deg. C. (90 deg. F.) or more below
the critical range, cooling in air, oil
or water.

The rate of cooling from a tempera-
ture inferior to the critical range does
not affect the properties of the steel
materially. The higher the temperature
of the second hcating, the less tenacious

and more ductile the metal. While
treatment No. 1 often yields satisfactory
results, treatment No. 2 affords a means
of securing greater strength. Steels so
treated are generally also more resistant
to shock and to fatigue stresses. There
is little advantage in applying treat-
ment No. 2 in preference to treatment
No. 1 to carbon steels containing less
than 0.25 per cent. carbon.

Hardening Treatment

Usually applied to finished machined
parts as a final treatment as steel so
treated cannot be shaped with cutting
tools but is only susceptible to finish
with abrasive wheels. Metals of great
hardness are always very brittle. Fin-
ish only by grinding. Heat to 50 deg.
C. (90 deg. F.) above the critical range
of the steel, cooling rapidly in brine
for extreme hardness, cold water, hot
water or oil. Reheating to 200-400 deg.
C. (392-732 deg. F.) which is applied
in order to decrease- the severe strains
created in the metal by the sudden cool-
ing while losing but little hardness.
‘The higher the tempering temperature,
the greater the softening effect of the
operation and the less brittle the steel.

The three basic heat treatments de-
scribed above are applicable to alloy
steels as well as to carbon steels, bear-
ing in mind the marked influence of
some elements on the position of the
critical range. Some special steels, for
instance, should be heated, for the pur-
pose of strengthening or of hardening,
to temperatures considerably lower than
those suitable for carbon steel, because
of the lower position of their critical
range.

T'reatment of Case-Hardened Steels

Case-hardened parts generally re-
quire a strengthening and toughening
treatment for the core consisting in
quenching from 900 to 950 deg. C.
(1,652-1,742 deg. F.) followed by a
refining and hardening treatment of
the case consisting in quenching from a
temperature some 50 deg. C. (90 deg.
F.) above the critical range, which for
carbon steel would be in the vicinity
of 800 deg. C. (1,472 deg. F.). For
nickel and nickel-chromium steels, sin-
gle quenching from some 800 deg. C.
(1,472 deg. F.) is often sufficient.
After quenching for hardening the case
the parts may be tempered at some 200-
300 deg. C. (392-572 deg. F.) in order
to diminish the strains and the brittle-
ness of the case.

To resist severe fatigue nickel-
chromium or chrome vanadium steel of
suitable composition and properly heat
treated have been found the most satis-
factory metals to use. To resist severe
wear the parts should be made as al-
ready mentioned of ordinary low car-
bon steel and should be case-hardened.
In order to resist both severe wear and
severe fatigue stresses the parts should

be made of low carbon nickel-chromium
steel and should be case-hardened or
else self-hardening nickel-chromium
steel should be used. The superficial
hardness, however, of parts made of
this self-hardening steel will not gen-
erally be as great as that of properly
case-hardened parts.

Treatment of Special Steels

There are a few instances of special
steels demanding treatments different
from those applicable to all other steels.
These exceptions should be briefly
mentioned :

Manganese steel is very hard and
wear resisting even after slow cooling.
To make it ductile, however, it should
be heated to 1,000 deg. C. (1,832 deg.
F.) or thereabout and quenched in
water.

Self or air-hardening steels become
intensely hard on simple air cooling
from a temperature of some 800 to 850
deg. C. (1,472-1562 deg. F.). They
do not therefore need any hardening
treatment and they may be softened by
softening treatment No. 2,

High speed steels in order to acquire
their remarkable physical properties
must be heated to a very high tempera-
ture approaching the melting point of
the metal and quickly cooled in air or
in oil. They may then be tempered at
a temperature not exceeding generally
600 deg. C. (1,112 deg. F.). To soften
these steels, in order to machine them,
they may be heated to 750-850 deg. C.
for several hours and very slowly
cooled.

High nickel steels, that is, those con-
taining 25 or more per cent. nickel, are
softened by quenching.

WEATHER FORECASTS BY

WIRELESS TELEPHONE

HE distribution of weather reports

and forecasts by radio-telegraphy
has made great progress since the war,
and is no longer intended primarily for
the benefit of mariners. The wireless
telephone also has recently been pressed
into the service of meteorologists. Ar-
rangements have now been made so that
the weather forecast sent out by this
method every day at 10 A. M. from the
Physics Department of the University
of Wisconsin can be received, with suit- -
able apparatus, anywhere in southern
Wisconsin. A U. S. Weather Bureau
station is located at the university.

In London there is a feeling against
the old-fashipned soft coal open fire.
Anthracite stoves and gas heaters, it is
said, are to be supplemented by electric
heaters. These are more economical in
practice than would appear on first
thought, because' they are so easily
turned off, when their services are no
longer required. A load of 15,400
kilowatts is believed to be possible and
probable for London.
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FLOATING DRY DOCKS FOR
SEAPLANES

SEAPLANE if permitted to float

on the water for any length of
time becomes water-logged. When it
becomes water-logged, or when repairs
must be made to the hull, it is neces-
sary to go into dry dock. Heretofore
dry docks for seaplanes were unheard
of, but a type of floating dry dock de-
veloped by the U. S. Navy is well
adapted for this work. By allowing
the water to enter the various compart-
ments of the dry dock it is submerged.
The scaplane is shoved into the “cra-

FRANCE TO ALGIERS BY AIR

EFORE the end of the present year

the Breguet Airplane Co. intends

to run a regular air service between
Marseilles and Algiers, Northern Afri-
ca, with the new four-engine Type 20
plane. This muachine is an entirely
new construction, with all metal fuse-
lage and wings, carrying four Bugatti
motors. The design allows one or more
engines to be disconnected in case re-
pairs or adjustments have to be carried
out in the air. As the distance over
the open sea is 700 miles, the plane
will be fitted with floats, and will also

dle” and hauled up on the deck of the
dry dock. The water is then pumped
out and the seaplane is high and dry,
to be repaired or worked upon as if at
her station ashore. The upper photo-
graph shows a dry dock being launched
from the deck of the Aroostook, the
mother ship of the Pacific Aerial Fleet.
The lower photo shows one of the dry
docks in the water and the cradle ready
to receive the seaplane hull. \When the
seaplane is ready to slide on the cradle,
a winch at the front end of the dock
facilitates placing it in position.

U. S. Navy floating dry dock for seaplanes

have a marine screw by means of which
a speed of about 10 knots can be main-
tained on the water.

GERMAN AIRCRAFT * AMMUNI-
TION

The ammunition employed in the
airplane machine guns used by the
Germans are the following: Ordinary
bullets, incendiary, perforating and ex-
plosive bullets. The incendiary and
tracer bullets are hollow, and contain
an incendiary matter of a phosphor
base. They leave behind them a lu-
minous trail, destined to ignite the gas

in balloons and airplane gasoline tanks
and to permit the gunner to rectify his
fire.

The perforating bullets are com-
posed of a hardened steel center, with
a covering of German silver. They are
to perforate the metallic portions of
planes, and in particular the motors

Explosive bullets are carried in belts
and drums in the proportion of about
10 to 15 per 100. They have the shape
and composition of a small shell, a
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German ammunition for aircrafl. machine
guns

small plunger forming a percussion
firing pin over a detonating primer.
All the special bullets have trajectories
which differ sensibly from the trajec-
tory of ordinary bullets, their weights
and their forms accounting for this di-
vergence. Nevertheless, in combats at
distances lower than 300 m. (1000 ft.)
it was not necessary to use special
sights.

SMALL BUT PRACTICAL AIR-
PLANE

EPORTS frequently reach us of
the development of small, one-
passenger airplanes, but no machine
that has made actual flights seems to
be of smaller size than the de Marcay
Type, illustrated herewith. The Passe-
Partout, claimed to be the smallest
aeroplane in the world, is a tiny single-
seater biplane equlpped with the op-
posed two-cylinder 10 h.p. A. B. C.
engine. The fuselage is of monocoque
construction as in the case of the other
and larger de Marcay machines, but
the section is rounded rectangular
rather than circular. The engine is
mounted above the nose of the fuselage,
presumably to get the propeller shaft
as high as possible so as to allow of
getting sufficient propeller clearance.
This tiny biplane has a span of only
18 ft. 1% in. and a length of 10 ft.
§¥s in. It weighs 220 pounds includ-
ing gasoline and oil for a flight of two
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hours and can fly at a speed of 68}
miles an hour. The gas consumption
is very low, averaging 1.32 gallons an
hour. The main planes are straight
without dihedral, and the wire bracing
is of the simplest possible type, one lift
cable and one anti-lift cable. Lateral
control is by warping the upper plane.
To allow of doing this the interplane
struts, of which there is one on each
side, are tapered toward the top while
they are wide at the bottom so as to
reach both lower spars. The warp

cables pass from front and rear top

L

to be extremely well built along good
aircraft engineering lines. Its low
maximum speed indicates that its land-
ing speed will be satisfactory for the
average pilot. While the engine is con-
servatively rated at 10 h.p., it will ac-
tually deliver twice that amount of
power.

AERO DYNAMIC LABORATORY
AT ST. CYR

HE newest and perhaps the most

efficient branch of the Military

Academy at St. Cyr, France, which is

v

The De Marcay biplane is known as the “passe-partout” model bec;l;tseiof

its small size

spars down over pulleys in the front
plane and thence to the control lever.
This would appear to be quite a neat
way of arranging the lateral control in
a small machine, as the fitting of ail-
erons entails a considerable amount of
extra work and also adds somewhat to
the weight.

The tail plane, as on the other ma-
chines of de Marcay, is of the lifting
type and is covered with three-ply wood.
The elevators are fabric covered, but
both fin and rudder are covered with
ply wood. The tail skid is very sim-
ple and neat, consisting of a lami-
nated spring of wood. A diminutive
vee under-carriage with rubber shock
absorbers is fitted. The machine is
very neat in appearance and appears

the West Point of that country, is the
new Aero Dynamical Department which
has been recently established. This is
equipped with very complete apparatus
for not only testing the airplanes and
engines, but also for testing the student
aviators themselves. In this institution
one finds the efforts of the mathema-
tician, phsycologist and pathologist di-
rected to solving the many problems
incidental to aerial navigation. 'The
most important of all the experiments
carried on at St. Cyr Institute are those
which concern the aviator himself.
The accompanying illustration shows
a caisson for testing the ability of the
pilot to ascend to high altitudes. First
the aviator is placed in the caisson and
is fitted with an oxygen mask connected

to oxygen bottles. By means of a pump,
the air inside the caisson may be regu-
lated to any desired degree of accuracy
to meet the barometric pressures that
obtain at various altitudes, which an
aviator might meet in climbing upwards.
Records of his lung action and blood
pressure are obtained by the recording
instruments to determine his capacity
of resistance to cold and decreasing air
pressure. The maximum altitude a
person may attain varies according to
the physical condition and this research
shows whether or not the pilot is
adapted for certain kinds of work.

This equipment is a modification of
a design by the Medical Branch of the
American Air Service, which estab-
lished research laboratories at all im-
portant aviation centers to make tests
on aviation students. The results ob-
tained were so good that European na-
tions have adopted similar systems.

Another interesting testing appliance
which is also illustrated, is a large
chariot which is mounted on four
wheels and placed on rails so that the
machine may be run a distance of a few
hundred meters. This enables experi-
menters to determine the effective thrust
of propellers, and the horsepower re-
quired for various speeds and also fa-
miliarizes experimenters with the air
resistance of various aero-foil types as
well as propeller resistance.

Students of Aerial flight will remember
the interest taken in Lillienthal’s aerial ex-
periments and achievements in gliding.
Eventually, he lost his life in this work.
One of his gliders, in the possession of the
Royal Aeronautical Society, has been trans-
ferred on permanent loan to the South Ken-
sington Science Museum in London. An
educational exhibit of Aeronautics is being
formed in this Museum.

Switzerland has had at its disposal an ex-
cess of electric power in summer which has
been transmitted across the frontiers. Owing
to the scarcity of coal this way of disposing
of the surplus power is under government
regulation and there is even a possibility that
its transmission into other countries may be
prohibited by law.

Interesting apparatus in the aero dynamic laboratory at St. Cyr, France.

Car for testing propellers shown at left; caisson for tesling

pilot’s ability to function normally in rarefied atmosphere shown at right
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Theory and Practice of Heat Engines
By G. B. Warren, B. S.

I. Elementary Thermodynamics.

HERE is, perhaps, no other single factor which has
effected the progress of our modern civilization during

the course of the last century as much as has the growth
and development of the heat engine. By “heat engine” is
meant, of course, all prime movers or engines using the heat
of burning fuel as their source of energy. In other words,
all steam, gas, and oil engines or turbines. Prior to the de-
velopment of the steam engine man had to move everything
by muscle, wind, and water power. The few factories of
any size which did exist were by the side of running streams
where water power was available. As a result of this lack
of power these factories were small, generally consisting only
of the owner and two or three workmen; and each community
had to be practically a unit and produce everything which was
needed since transportation was so difficult. There were no
steam railways, steamboats, motor cars, trucks, or aeroplanes.
Man, beast, and the wind furnished the only motive power
to carry the loads of the world from one place to another.

Then came a great transformation. Watt, together with
several other men invented and developed the steam engine.
The great Industrial Revolution followed. Factories were
built, employing hundreds and thousands of men. Ships
crossed the ocean and sailed the rivers and canals propelled
by this new source of motive power. Railroads spread out
their long arteries of commerce, developing large sections of
the country which had hitherto been inaccessible. Trans-
portation became easy and each portion of the country pro-
duced the things for which it was best fitted. On account of
the ease of transportation and the large machines of pro-
duction which the steam engine made possible one man be-
came as productive as were tens or in some cases hundreds
of men before the advent of the steam engine, The standard
of living increased and man started on his rapid upward
climb of the last few decades.

About half a century after the invention of the steam en-
gine the steam turbine was invented, or rather re-invented.
Formerly steam engines in units of five thousand horse-
power were the ultimate, but with the development of the
steam turbine it became possible to build steam units as
large as fifty thousand horsepower. With this great in-
crease in available power industry has grown by leaps and
bounds, the small steam engine has been replaced by the
electric motor, electric railways have increased in number
and in size, and electric lighting has been made cheap enough
for all.

During the latter part of the nineteenth century several
men in different parts of the world began to work upon an
explosion motor, another form of heat engine. Gradually
this took shape and developed into the gas engine. This new
engine made the great motor car industry of today possible,
made it possible for man to realize the age-old dream of
mankind and imitate the birds in flight, and made it pos-
sible for him to displace the steam engine on the high sea
and run his great passenger and cargo ships by oil engines
burning half the fuel consumed by the old steam engines.

Such has been the progress of this wonderful art, and
from all present indications the heat engine for many gen-
erations to come will be the prime mover back of the great
electrical generators that supply the world’s power.

In view of these facts, and in view of the fact that fuel
for heat engines is becoming ever more scarce and more ex-
pensive, the economy with which heat engines can be made
to run is of prime importance. It is this thing which makes
the science of thermodynamics so important to the world
today, for it is this science which teaches the why of the heat
engine, and how to improve it.

Work.—Before we can gain a good conception of the heat
engine we must get a clear idea as to the meaning of the
word “work” as it is used in science. By “work” is meant
mechanical energy; that is, the overcoming of resistance by
a force acting thru a definite distance. Work is measured by
the product of the force acting and the distance thru which
it acts. Thus, if a ten-pound weight is lifted one foot a -
certain amount of work is done. If it is lifted two feet twice
the work is done. It can be seen by this definition that if
one merely stands and holds up a weight he does no work.
Such is of course opposed to our feelings in the matter were
we holding the weight, but surely if we place the weight on
a table and let it lie there we cannot say that the table is
working.

The unit of work in English speaking countries is the “foot
pound,” and is equivalent to an amount of work equal to
that exerted if one pound is lifted one foot.

Heat.—What is this thing called heat of which we speak
so frequently? For ages that question has baffled mankind,
and it is only within comparatively recent times that the
question has been answered with any degree of certainty.
According to the modern Kinetic Theory, the molecules, or
particles of matter of which everything is composed, are in
a state of violent motion or vibration, this motion being
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Fig. 1. Apparatus Showing Method of Determining Relation Existing
Between Mechanical and Heat Energy

somewhat restricted along more or less definite paths in
solids and liquids, whereas in gases the molecules move in
free paths bounded only by collisions with other molecules.
The velocity or violence of this motion is dependent upon
the temperature, and increases with an increase in tempera-
ture. In general it may be said that the energy which it takes
to heat up a given body goes into increasing the kinetic energy
of motion of these molecules and into increasing their dis-
tance apart. In other words, heat is a form of energy.
Before we go any farther it might be well to point out a
distinction existing between quantity and intensity of heat.
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To use a time-worn example there may be more heat in a
frozen lake than in the boiling tea-kettle on the stove at
home, but the heat is more intense, or in other words at a
higher temperature, in the tea-kettle.

This leads us to methods of measuring heat. First let us
consider the intensity or temperature. For this purpose two
scales are in common use, the Fahrenheit and the Centigrade.
Just how or why the Fahrenheit scale was adopted no one
seems to exactly know, or at least explanations seem to differ.
At any rate, on this scale the temperature of melting water
has been fixed at 32 degrees, and the temperature of boiling
water at sea level at 212 degrees, making 180 degrees be-
tween them. Unfortunately this is the scale which is in
most common use in this country and in England among the
engineering profession, and has led to no end of confusion
because all scientific work thruout the world as well as most
engineering work in the cther countries is conducted in terms
of the Centigrade scale. On this latter scale the tempera-
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Fig. 2. Healing of Gas Under Constant Volume Conditions

ture of melting ice is fixed at O degrees, and that of boiling
water at sea level at 100 degrees. In addition to these two
scales there is another scale called the Absolute Scale, which
may be measured in terms of either Fahrenheit degrees or
Centigrade degrees, and of which more will be said in a
later paragraph.

As opposed to this measurement of the intensity of heat,
we have another measure of the quantity or amount of heat.
If a certain amount of water is heated so many degrees with
a given gas flame in five minutes, it will take two such
gas flames to heat twice the amount of water the same
number of degrees of temperature in the same time. Thus
we say that the amount of heat in the second case is twice
that in the first case, altho the temperature may have been
the same in both cases. It is necessary to have some unit
of measure to convey to another person just what is meant
by so much heat, just as one needs a measure of distance
to tell how far it is from New York to Washington. In
English-speaking countries this unit has been called the
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British Thermal Unit, and is equal to the amount of heat
which will just heat one pound of water one degree Fahren-
heit. This unit has been conveniently abbreviated the B. t. u.
The Metric unit is the Calory, which is the amount of heat
which will just heat.one gram of water one degree Centigrade.
The reasons for choosing water as the standard were numer-
ous, but the most important reasons were that pure water
was easy to obtain, that it was the same the world over, and
it had with the exception of a few of the lightest gases, a
higher heat capacity per pound than any other substance.

Specific Heat.—The Specific Heat is the amount of heat,
measured let us say in B. t. u. s, which one pound of a
substance will absorb and just have its temperature raised
one degree. ‘The specific heat. of water is, therefore, 1.00,
while that of most other substances is a fraction inasmuch
as their heat holding capacity per pound is less than that of
water. If then we have a definite substance, iron for ex-
ample, which has a specific heat of 0.112, and if we want to
raise five pounds of it from the temperature of the room or
about 70°F. to 200°F., a difference of 130°, it is easy to see
that we will have to apply 0.112 times five times 130 B. t. u.
s. In other words if we put it in mathematical terms, and
let

C equal the specific heat of any given substance
t, the initial temperature or temperature before heating
t, the final temperature or temperature after heating
Q the quantity of heat put in B. t. u. s
and  w the weight of the substance heated
it is easy to see that
Q=wC (t,—t,) (1)
This simply means in plain everyday English that if we want
to find out how much heat it is necessary to put into a sub-
stance to raise it a given number of degrees in temperature
we merely multiply the weight of the substance by the specific
heat and then by the difference of temperature, or the degrees
rise.

First Law of Thermodynamics.—The writer knew that
such a law existed, and what it meant as a general principle,
but he will have to confess that he had to go and get a text
book and look it up in order to find out what it was. This
merely means that the principles of any science should be-
come a part of one in their fundamental meaning, and not
in the wording or their expression. We all know that if
one rubs one’s hands together very vigorously they will get
warm, in fact very warm, just try it once. How many of
my readers have not when they were boys climbed a rope
on a dare, only to be tired out at the top and inclined to
slide down rather rapidly, and as a result suffer burned hands
and legs where the rope was allowed to slip? How often
have we seen the sparks fly from the brake shoes of a long
freight train as it was sliding down grade? These are all
examples of the working out of the first law of thermody-
namics; that is, that work can be converted into heat. On
the other hand, suppose that we put a fire-cracker under a
tin can and light the fuse. The can will be blown a hundred
feet in the air if we have a large enough fire-cracker. Thi.
is an example of the first law of thermodynamics working in
the other direction; that is, that heat can be turned into work.
The heat generated by the burning and explosion of the
powder in the fire-cracker was turned into work in lifting
the can up into the air. Scientifically this proposition is
demonstrated in a bit different manner, merely so that quan-
titative measurements can be made. Thus if an apparatus as
in Fig. 1 is set up, arranged so that as the one pound weight
falls it will unwind the cord from the drum and turn the
paddles in the water contained in the insulated container,
heat will be generated due to the friction of the wheels churn-
ing in the water. Now if the can were insulated to prevent
the radiation of heat, the pulley nearly frictionless, and if
there were just one pound of water in the container it has
been found that when the weight has dropped about 800 feet
the temperature of the water will have increased just about
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one degree Fahrenheit. Of course the apparatus as thus
described and illustrated is rather crude, but the results of
very refined measurements indicate that work can be con-
verted into heat in the ratio of 778 foot pounds of work
to one B. t. u. of heat. Conversely it can be shown theoreti-
cally that if we had a perfect heat engine, and if we added
one B. t. u. to it we should get 778 foot pounds of work
out. Unfortunately we never have actually accomplished
this latter feat. The most efficient heat engine known (The
Still Engine) gets but little more than 350 foot pounds out
of each B. t. u. put in, whereas most engines get but from
50 to 200 foot pounds of work per B. t. u. added. A formal
statement of this first lJaw of thermodynamics is as follows:
Heat can be converted into work, or work into heat in the
ratio of 778 foot pounds to one B. t. u. This is merely an-
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Fig. 3. Heating of Gas Under Constant Pressure Conditions

other way of stating the law of the conservation of energy;
that is, Energy cannot be created or destroyed.

Laws of Gases.—In studying gases it is a general prac-
tice to speak of so-called “perfect gases.” Such a gas does
not exist, but all gases which are considerably above their
liquefaction temperature behave so very nearly like what we
think a perfect gas would behave that we call them perfect
gases. Steam, unless highly superheated, does not, therefore,
behave as a perfect gas.

If we have a closed vessel as in Fig. 2, filled with a gas
and having a thermometer so arranged that the temperature
of the gas can be measured, and also a manometer or a pres-
sure gage so arranged that the pressure can be measured, we
will find if we heat the gas up its pressure will rise 1/460 of
what it was at 0° F., for every degree that we raise its tem-
perature. This is, of course, only true if we speak of the
absolute pressure; that is, the pressure above the atmospheric
pressure, which our gage will record, plus the atmospheric
pressure. Thus if we have 5.3 pounds per square inch gage
pressure, or 20 pounds per square inch absolute pressure
with the temperature at 0° F., and then if we raise the tem-
perature to 460° F., it follows that we will double the pres-
sure which we had at zero and will therefore-have 40 pounds
per square inch absolute or 25.3 pounds gage.

Now on the other hand, if we have a vessel as shown in
Fig. 3 with a frictionless and weightless piston (such is,
of course, not physically possible, but other experiments have
been made which indicate that the following would be true)
and arranged so that we can measure the temperature, we
find that for every degree Fahrenheit that we raise the tem-
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perature we would increase the volume of the gas 1/460 of
its volume at 0°F. The piston would, of course, move out
and the pressure would remain the same; that is, it would
always equal the atmospheric pressure on top of the piston.
This means that if we have one cubic foot of gas at zero
degrees temperature we would have two cubic feet at 460°F.
There two facts as given above lead to the conclusion that
if we have a perfect gas (one which would obey the above
laws at all temperatures), the volume and pressure would
become zero when a temperature of 460° F. below zero was
attained. This point is called the Absolute Zero. Such
could not take place with real gases because the molecules of
the gas take up some room, and at very low temperatures all
of our gases liquefy or freeze into solids. Hydrogen liquefies
at the lowest temperature, and has been boiled at very low
pressures within a few degrees of the Absolute Zero. This
then gives us a new temperature scale, the so-called Absolute
scale which was spoken of previously. The temperature on
this scale can be found by simply adding 460 to any tem-
perature Fahrenheit. Thus ice melts at 460° plus 32° or 492°
Absolute on the Fahrenheit scale.

The above leads us to two very fundamental laws of
thermodynamics. Thus it can be said that at constant volume
the pressure changes in direct proportion to the absolute
temperature. Likewise it can be said that at constant pres-
sure the volume changes in direct proportion to the change in
absolute temperature. If T, and T, represent any initial
and final temperatures respectively on the absolute scale, and
if P, and P, represent the corresponding initial and final
pressures under constant volume conditions, then

P, T, (2)
P, T,
or in other terms
P=CT (3)
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Fig, 4. Constant Pressure Expansion of Gas. Distance Along the

Vertical Line Indicates Pressure im Pounds Per Square Foot, and

Distance on the Horizontal Line Represents Volume in Cubic Feet.

The Cross-Hatched Area Then R;presents Work Done in Foot-
Pounds
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where C is a constant depending upon the unit of pressure
and temperature. Likewise from the latter law it can be seen
that if V, and V, represent the initial and final volumes
corresponding to an initial and final temperature with the
pressure remaining constant we will have

v, T,
—=— )
V2 T2
or in other terms
v=CT (5)

where C is another constant, different from the one given
above, but depending upon the units of V chosen.

We can now derive one of the most important formulas
in the thermodynamics of gases. Suppose that we have a
cylinder with a piston as in Fig. 3. Let us fix the piston
in a given position so that it cannot move. We will then
have the air or gas as the case may be under the piston at
a definite volume, temperature, and pressure, say V,, T,, and
P,. If now we heat the contained gas to some higher tem-
perature say T,, where Ty, is any temperature different from
T,, the pressure will rise let us say to P, but the volume will
remain the same. If now we release the piston and still
heating the gas allow the piston to move out so that the pres-
sure remains just at the pressure P,, we will finally get a
new volume V, when the temperature reaches a value which
we will call T,. Now in the first instance we have

P, T, T,P,
—_—=—o0Ty=—— 6)
P, Ty, P,

and in the second instance
vV, T. V,T,
—=—orT,= (7)
vV, T, vV,

Things equal to the same thing are equal to each other, so
we have
,r, VT,

= (8)
P, v,
or DV, PV,
=—=R 9)
T, T,

where R is a constant, depending in value upon the gas and
the units of volume, pressure, and temperature. If we are
considering one pound of air with P in pounds per square
foot and T in degrees absolute on the Fahrenheit scale, then
R is equal to 53.36. This simply means that the product
of the volume and pressure divided by the absolute tempera-
ture of any given quantity of gas under any given conditions
is equal to the product of its pressure and volume divided
by its temperature under any other condition. Thus it can
be seen that knowing any two of these conditions enables us
to arrive at the third providing we know also the kind of
gas since we can then determine the value of R. This
same equation is more generally expressed in the form
PV = wRT (92)

where w is the weight of the gas in pounds contained in the
volume V.

Specific Heat of Gases.—Gases differ from solids and
liquids in that they have two distinctly different specific
heats. We found in a previous paragraph that the specific
heat is the amount of heat required to raise one pound of
a substance 1°F. This heat or energy goes into increasing
the speed of motion and thus the kinetic energy of the mole-
cules of which the substance is composed. Suppose now
that we have a gas confined in a vessel as shown in Fig. 2.
If this is heated it will rise in temperature and pressure,
but its volume will remain the same. Under these conditions
it will require a definite amount of heat to raise its tempera-
ture one degree. For air this amount is about 0.170, de-
pending upon the temperature, and moisture content, which
heat, of course, goes into increasing the kinetic energy of
the molecules. The specific heat under these conditions is

called the *‘specific heat at constant volume” and is generally
designated as C,.

On the other hand, let us consider conditions such as
shown in Fig. 3 with the gas confined in a cylinder having a
movable piston so that it is held at constant pressure. If
now the gas is heated the piston will move out and altho
the temperature will rise the pressure will remain the same,
while the volume will increase. In order to raise the tem-
perature of one pound one degree under these conditions we
will, of course, have to supply the same amount of heat as
before in order to speed up the movement of the molecules
so as to correspond to the new temperature. In addition the
piston is forced out of the cylinder against resistance, this
means that a definite amount of work is done, and since, as
we found, heat and work are mutually convertible, the energy
necessary to do this work must come from the heat energy
supplied to the gas. This means that we must supply an
amount of heat in addition to the 0.170 B. t. u. per pound
per degree rise which will be equal to the work done in forc-
ing the piston out. It comes out in the case of air at ordi-
nary temperatures that this amount is about 0.070 B. t. u.,
making the total amount of heat which must be supplied to
raise one pound of air one degree Fahrenheit undet constant
pressure conditions about 0.240 B. t. u. This is called the
“specific heat at constant pressure” and is generally desig-
nated as C,.

Expansion of Gases.—Constant Pressure Expansion:
Suppose that we have a cylinder as in Fig. 4 with a friction-
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Fig. 5. Isothermal and Adisbatic Expansion of Gas. The Vertical

and Horizontal Scales Represent the Same Quantities as in Fig. 4.

The Cylinder Head H Must Be a Perfect Conductor in the Case of

the Isothermal Expansion in Order to Keep the Gas at the Same

Temperature as the Surroundings, Whereas It Must Be a Perfect
Insulator in the Case of Adiabatic Expansion

less piston as before, and let us also assume that we have a
rod attached to the piston and moving with it so as to trans-
mit the pressure and thus the work to some kind of a ma-
chine. Further let us assume that we have a gas confined
in the cylinder at the condition of pressure and volume as
represented on the curve by P,V,. (The vertical scale rep-
resents pressures, the horizontal scale represents volumes.)
If now we apply heat as before and keep the pressure on
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the piston constant, the piston will move out as the tempera-
ture rises to some other volume V, at pressure P,. This
expansion is indicated upon the pressure-volume diagram
by the line P,V, to P,V,. Now the work done on the piston
is equal to the pressure on the piston times the distance in
feet moved, but the total pressure is equal to the pressure per
square foot of area times the total area of the piston in
square feet. In other words, then, if we let d equal the dis-
tance thru which the piston moves, P the pressure in pounds
per square foot, and A the area of the piston in square feet,
for the work done or W we will have

W=PAd (10)
but Ad is equal to the increase in volume or to (V,—V,).
Therefore W=P(V,—V,). ’ 11
Now if the ordinate or vertical scale on the curve represents
pressures in pounds per square foot, and the horizontal scale
represents cubic feet volume of the gas in the cylinder, then
the cross-hatched area represents P(V,—V,), or in other words
the amount of work done in foot-pounds. It can also be
shown by means of the calculus that the area under any
expansion line on the P-V diagram, be it curved or other-
wise, represents the work done. It is this principle which
is the fundamental basis of the steam and gas engine in-
dicator.

Constant Temperature or Isothermal Expansion.—
It has been found experimentally that if the temperature of
a gas be kept constant and its volume doubled its pressure
will be just one-half what it was before the change in volume
took place. Likewise if its volume be increased four times,
its pressure becomes one-fourth, and so on. In other words
the product of the pressure and the volume of a gas at con-
stant temperature is always constant. That is PV=C. This
can be seen from equation (9a), for we found there that PV=
wRT, where wRT becomes the constant C. Such expansion
is called isothermal, meaning constant temperature, and must
be represented on the P-V diagram by a rectangular hyper-
bola as shown in Fig. 5. From the preceding paragraph we
saw that the area under any curve is equal to the work done
during the expansion. Since the gas is at the same tempera-
ture and thus has the same energy in it at the end of the
expansion as it had at the beginning, we reach the inevitable
conclusion that heat must have been put into the gas during
the expansion in order to account for the work done. By
actual experiment we find this to be true, and the heat added
is just equivalent to the work done. Thus we have very
nearly a perfect heat engine for a part of one cycle, but the

trouble comes when we attempt to raise the pressure back |
again so that we can do it over again.

Adiabatic Expansion.—We have one other fundamental
type of expansion called Adiabatic expansion. This means
expansion without the addition or subtraction of heat as heat.
Suppose that we have the cylinder and piston as in Fig. 5
made of a perfect heat insulating material. If now we have
a gas confined in the cylinder at P,V, conditions and allow
it to expand to some condition P,V, we will have an amount
of work done equal to the area under the expansion curve.
On account of the insulating side walls and piston we will
not, however, have added any heat from an external source.
This means that the energy necessary to do the external work
must come from the internal energy or heat of the gas itself,
and consequently its temperature must drop. This accounts
for the lower pressure at any given volume on the adiabatic
curve. The equation of this curve is

PV'=C
where C is a constant, and r, the exponent of V, is a constant
for any particular gas at a given temperature, and is equal

to

or about 1.41 for air at ordinary temperatures.
C,

To derive the foregoing equation requires the use of the
calculus and its use requires a knowledge of logarithms or
the slide rule. Those interested in following this farther
will find complete instructions and the derivation in any
standard text book on Thermodynamics.

In all of the three fundamental types of expansion which
we have just considered, we might have compressed the gas
instead of expanding it. We would then have had to ex-
pend work and to have subtracted heat instead of adding
heat. That is the gas would have become heated during
compression due to the work done upon it by the machine
furnishing the power for compression. It is this thing which
makes the bicycle pump get hot when we work it rapidly.

Actual Expansion Curves.—In actual practice in heat
engine or air compressor work we very seldom have either
pure constant pressure, isothermal, or adiabatic expansion
or compression. The actual expansion curves approach these
theoretical curves if the conditions are right, but due to fric-
tion of valves, heat flow thru walls, and other factors the
theoretical curves are very seldom followed exactly. How-
ever, a knowledge of these three fundamental curves is neces-
sary to fully understand the various heat engine cycles which
will be discussed at a later date in the articles which follow.

COLLOIDS AND ELECTRIC
OSMOSIS

ONSIDERABLE attention is now

being given to what is known as
colloid chemistry and electric osmosis.
A colloid is taken as being a substance
finely divided and suspended in a fluid,
its state of division being so fine that it
remains in suspension for an indefinite
period. Sometimes this is called pep-
tized suspension. It is a most curious
property. Some of the colors of gems
are supposed to be due to colloid, pre-
sumably disseminated through them
when they were in the liquid.state in
eurly geological ages. A very curious in-
stance of the utilization of the proper-
ties of colloids is in the purification of
China Clay. This is suspended in
water forming a case of peptized sus-
pension. The water having nothing in
solution is almost the non-conducter of
electricity. Two electrodes are im-
mersed in it and a potential of twenty

to one hundred volts is maintained be-
tween them. A curious result of this is
that the clay goes to the anode to which
it adheres as a coagulated mass and is
actually said to be dried to a certain
extent. The impurities are left behind.
This is the only way by which silica
can be removed from clay. Besides
silica iron pyrites are removed if pres-
ent, and the substances removed may
even have some value as by-products.
The clay, thus purified, is found to
have very superior qualities. It fires
at a lower temperature and gives a pro-
duct far more resistant to high tempera-
ture. A general superiority is observed
in clay thus treated.

The suspended clay in the tank is
forced through a perforated cathode.
This gives it an electric charge and it
is attracted to a cylindrical revolving
anode about 34 of an inch distant from
the cathode. It adheres to the anode
and as the cylinder rotates it is scraped
off. 'The impurities in clay, silica,

pyrites, and mica are said to be: elec-
tro-osmotically indifferent and are
washed away with a little of the clay,
the latter being recovered and treated
over again.

It is found an equivalent process can
be used in filtering almost impossible
substances; that water can be forced
towards the cathode with the voltage
just stipulated and the filtration of the
most difficult substances effected. The
use of straw in bricks by the Egyptians
is told of in the Bible. It is now said
that it was an example of colloidal ac-
tion; that the straw was not used as a
binder as is generally supposed. It
was fermented in tanks and mixed with
the clay making it more plastic.

To deodorize gasoline add 2% of chloride
of lime, then 1% of muriatic acid, and shake
violently, repeating the operation several
times. It is then put into another vessel
with slaked lime, shaken up, left to settls
and decanted.
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Variometer Type Regenerative Receivers

Working Data for the Design of Regenerative Sets
Using Radio Shop Variometers

HERE is one mandate which
must be observed in designing a
regenerative set of the variom-
eter type—“Know your variometers.”
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By M. B. Sleeper

Hlustrations by the Author

for all practical use in design work.

First off, the mechanical dimensions
were taken. The variometer stator was
4 15/16 ins. square, and each wooden

AMA

nection to the shaft was made thru large
brass bearing blocks, fitted with springs
which maintained a constant pressure
against the shaft.
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Fig. 1—Circuits used in the test and for the complete regenerative set

In order to give the readers of EVEry-
pAY ENGINEERING accurate data on this
kind of a set, careful tests were made
on the Radio Shop variometers, as these
were of excellent and typical construc-
tion.

The values given are accurate within
3 to 5 per cent, an allowable variation

half 114 ins. thick, with a separa-
tion of 14 in. Each side was wound with
26 turns of No. 20 D. C. C. wire. The
rotor measured 374 ins. in diameter
and 234 ins. thick, with 27 turns of No.
20 D. C. C. wire on each side. Ter-
minals of the rotor were soldered to the
shaft, which is open in the center. Con-

The true inductance, making the nec-
essary allowance for distributed capa-
city, was calculated as 31,000 cms. at
minimum, and 538,000 cms. at maxi-
mum, giving a ratio of 1 to 17.

Altho the variocoupler was not used
in the set described in this article, its
constants will be given. The base was
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5 ins. square, on which was mounted a
tube 4 ins. in diameter, wound with No.
20 D. C. C. wire. It was tapped at the
8th, 15th, 22nd, 30th, 37th and 45th
turns. Connected thh a capacity of
0.0003 mfd., the average antenna capa-
city, the wavelength was:

Tap Wavelength
1 0000
2 175 m.
3 245
4 307
5 355
6 415

and with 0.0004 mfd. it was:
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turns which provided coupling to the
buzzer-excited wavemeter. Resonance
with the wavemeter was obtained by
adjusting the grid and plate variome-
ters until the signals were sharp and
clear. No trouble from howling was
noticed, although the variometers were
separated only 3 inches. The wave-
length variation was from 155 to 355
meters with a VT1 tube, and 140 to
340 with a Marconi type detector.
Next, one variometer was connected
as in the center diagram of Fig. 1.
This was to show that the variometer,
with the capacity between the grid and

AT

meters, and with a Marconi tube, less
than 140 to 290 meters. This was ex-
pected, as the elements in the VT1 are
much larger than in the other tube.

Another test was made to determine
the relative settings of the grid and
plate variometers, for maximum ampli-
fication, over the wavelength range. A
larger coupling coil to the wavemeter
was used, with connections as in the
upper diagram of Fig. 1. The follow-
ing readings were taken:

Wavelength GVMR  PVMR
200m. 27° 0°

Figs. 2 and 3—Details of the audion and plate variometer mounting

Tap Wavelength
1 000 g
2 210 m.
3 285
+ 358
5 420
6 493

The coupling ball of the variocoupler
was 314 ins. in diameter and 134 ins.
thick, wound on each side with 14 turns
of No. 20 D. C. C. wire.

Tests oN THE CIrRCUITS

Fig. 1, at the top, shows the circuit
used in the preliminary tests. In the
grid circuit the variometer is in series
with the coupling ball—shown as a
tubular inductance—and a coil of two

filament, actually form an oscillatory
circuit.

At first it was not possible to find a~

resonance point, for the sound in the
telephones was the same over the range
of the wavemeter. In fact, it seems as
if there was no tuning in the circuit.
Loosening the coupling only weakened
the signals. Finally, a piece of Ad-
vance resistance wnre, with an adjust-
able contact, was put in series with the
buzzer. The resistance was increased
until the buzzer barely vibrated. Under
this condition a sharp resonance point
was found without difficulty.

With a VT1 the wavelength range,
at minimum and maximum on the
variometer was less than 140 to 300

225 40 20
250 45 30
275 53 33
300 60 41
325 68 46
350 82 51
370 100 55

In all cases the plate inductance was
less than the gnd inductance.

CONSTRUCTION OF A REGENERATIVE
RECEIVER -

With the data given above, the de-
sign of a complete receiver was under-
taken. The last table given showed
that, in the secondary, no difficulty
would be experienced in making the
secondary circuit oscillate over a range
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of 200 to 350 meters. Since the set two brackets of 3/8- by 1/16-in. brass Marks were made on the tube where it

was designed especially for 200-meter
reception, it seemed unnecessary to in-
clude a condenser for longer wave-

lengths.

used in the primary circuit, as an ex-
perimental set-up showed that tuning
in this way was more easily accom-
plished.

condenser was used for tuning.
Bakelite panels, 5 by 10 inches were
used, instead of the 5 by 5 inch ones,

for the very practical reason that the
variometers were too large for the
smaller panels. Instruments of the coupling coil, Fig. 4.
same circuit were put on one panel,

strip. The grid condenser and leak, as intersected the line, and extensions
well as the ’phone condenser, shown in drawn up 3£ in. Thus the holes were
Fig. 1, can be mounted on the top of located diametrically. Flexible leads

However, a condenser was the variometer stator. Two 6 13/16-in. provided connections to the rotor wind-

lengths of 3/16-in. square brass rod ing.
hold the terminal panel, which is of
14-in. bakelite, 214 by 4 7/16 ins. The

PriMarY PANEL

The switch once set, accord- rods were threaded with a 6-32 tap at Fig. S shows the primary panel,
ing to the antenna capacity, only the both ends.
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Fig. 4—On the secondary ponel are mounted the
coupling coil and grid variometer. One-half scale
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that is, the primary loading coil and adjustment.
condenser, the secondary variometer The variometer was mounted as in Above the condenser is a loading

and coupling coil, and the vacuum tube

SECORDARY PANEL

made up of a 0.0006 mfd. Chelsea con-
denser and the primary loading coil.
This condenser is particularly recom-

Because of the.large size of the Radio mended, both for its mechanical and
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—1 he antenna loading coil and 0.0006 mfd.
condenser are carried on the primary panel. One-

Figs. 2 and 3.

half scale

Shop variocouplers, the rotor was taken electrical advantages. The insulation
out and used with a small primary is good, the construction rigid, and the
No taps were price reasonable. A counterbalance off-
needed, as a condenser gave the fine sets any tendency for the variable plates

to rotate of their own accord.

The primary coil was coil made up of 60 turns of No. 24

and plate variometer. The improved wound on a tube 4 ins. in diameter and S.S.C. wire, wound on a tube 3 ins. in

method of mounting the binding posts
is shown.

Fig. 2 shows the rear, and Fig. 3 the

l% ins. long, with 25 turns of No. 24 diameter and 2% ins. long. A tap at

S.S.C. wire. Brackets of 34- by 1/16- the center was run to the primary

Tae TuBe PANEL

in. brass strip were made to hold the switch, as shown in Fig. 1.
tube to the panel.

No connections from the instruments

side of the tube panel. The plate  An interesting method of locating the to the binding posts have been shown in

variometer is mounted directly behind
the panel, held in place by wood screws,
put in from the front. Any indicating
dial can be used, according to the dis-
cretion of the builder.

Above the variometer are the rheostat
and tube socket, the latter supported on

holes for the rotor shaft was employed.
Obviously the rotor would touch if the
holes were off center.
placed on a sheet of ordinary ruled . . ; .
paper, such as is used for note books. This receiver, according to the ad]u§t-
Then it was moved until one of the lines ment of the plate and coupling, will
passed through the center of the tube.

these illustrations, but they can be de-
termined easily from the wiring dia-

The tube was 8ram-

OPERATION

(Concluded on page 154)
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The Radio Department

A Discussion of Current Topics of Interest to
Manufacturers and Experimenters

F radio work is of no other benefit
I to the experimenter it teaches him

patience and self-control. That
may be said of any aggravation which
is beyond arm’s length. But the trials
of an operator attempting to receive
telegraph signals thru interference is
nothing compared to ordeal of telephon-
ic reception thru the “daaaaa-derrt-
daaaa” of a spark set.

Apparently 200-meter stations never
stop. In the gray hours before day-
break, when they should be asleep, or
on Sunday morning when they should
be at church, or Sunday night when
they ought to be making family calls,
the 200-meter boys and men are at the
key. Radio certainly has made prece-
dents in the schedules of many homes.
Since radio has banished sleep, it can
be expected, before long, to stop all
work, except on the wireless.

Interference is annoying at all times.
At the DX stations it is heartrending.
Radio clubs and magazines have dis-
cussed the problem endlessly. If every
word thus used had been an inch of
wire, every experimenter in the country
would have a lifetime supply.

Much has been accomplished, but it
is only a scratch on the surface. Oper-
ating schedules will never be effective
because they will not be maintained and
cannot be enforced. Courtesy is
Utopian. Each year brings a new crop
of beginners, some ignorant and some
wilful offenders. When undamped
wave sets have supplanted the spark
types, which they will never do unless
the spark is legislated out, they will be
sufficiently more numerous to negate
their advantage. The man who says
that a hundred undamped stations can
work between 150 and 200 meters does
not know that audio frequency beats
between two transmitters make trouble.

Those who spend time and thought
on schedules and propaganda will do
better to accept the inevitable and work
at more selective receiving circuits, and
more efficient methods of handling what
they have,

HE Transatlantic Sending Tests
have brought about considerable
activity among the ambitious experi-
menters, judging from the letters which
have been received. The amount of
work and the expense involved has held
back many who will register within the
coming month. It is no small task to
build special stations, as some are doing,
or to rebuild sets now in operation.
Manufacturers and dealers have been
quick to take advantage of this oppor-
tunity to help the contestants in a ven-
ture which will mean much to experi-
mental radio. Three months remain

before the Tests will take place, but
this is no more than time enough.

The men who go in for these Tests
will make history in the records of ex-
perimental achievement.

OU know the thrill you have when

a post card comes to you saying,
“I heard your signals QSA on Wednes-
day night. Needed only a detector
bulb,” and the signature is from some
station much farther away than you
ever expected to transmit.

Be generous. It only costs a penny
to tell a man that you heard him. It
may be just the word of encouragement
he needed at a time when he thought his
set was not doing well.

UITE an original experiment was

the subject of the paper read at
the October meeting of the Institute of
Radio Engineers, namely, “Radio Taste
Reception.” At the suggestion of Mr.
Arthur A. Isbell, Dr. Goldsmith and
Mr. Edward T. Dickey undertook to
determine the practicability of receiving
radio signals by means of the familiar
stinging taste caused by the passage of
a current thru the tongue.

Silver electrodes were employed. A
voltage of 4, giving a current of 0.01
milliampere, gave a ‘“readable signal.”
At higher voltages the taste nerves be-
came fatigued, this effect being more
noticeable on direct than alternating
current. On actual reception it was
found practical to copy, at a speed of
five to ten words a minute, signals
amplified from an original intensity of
500 times audibility by a four-step am-
plifier.

The conclusion was drawn that taste
reception requires such concentration
that, under very noisy conditions where
other than audio methods would be
preferable, this method defeats its own

purpose.

EVERAL attempts have been made

to form an association of radio man-
ufacturers, Partly because of the atti-
tude of the companies concerned, but
more because of the nature of the pro-
posed organizations nothing has been
accomplished.

There is a way, however, in which
the radio companies can combine forces,
and very effectively benefit individually
thereby.

It may seem, at first thought, that the
radio business is of considerable magni-
tude. So it is, but very small compared
to what it would be if it were handled
in a different manner. Everyone is in-
terested in radio. The average man
whom you meet, if approached about a
radio set says, “Oh, I don’t know any-

thing about it. It’s too complicated for
me to learn. I'd like to have a set, but
I haven’t the time to go into it.” Yet
these very men, if a few principles are
explained to them, can be sold six times
out of ten. In fact, the T. B. M., who
takes up radio for fun, usually turns
out to be the best customer, for he has
more to spend than the boy. As for the
boy, he is a better customer if reached
through his father, for then he has his
father’s approval rather than his skep-
ticism.

Radio advertising is now confined to
radio magazines, read by those who are
already interested in the work. No at-
tempt has been made to reach the other,
and larger class. To do this means
national advertising, which, to be ef-
fective, must be very costly, much more
than individual concerns can afford.

The idea of combining on national
advertising is not new. It has been
done many times by companies in vari-
ous lines, and invariably with astonish-
ingly successful results. The campaign
should be purely educational, not with
the idea of selling any particular kind
of apparatus, but to sell the art itself,
to make the Any Man understand how
easy it is to put up a set, how interest-
ing radio is, how his son will be bene-
fited by experimental work, and what a
wonderful common interest it affords a
man and his boy.

Under such an arrangement the cost
to each company would be small, and
the benefits enormous.

LIKE many other things not founded
on scientific methods, the origin of
the inch as a measure of Ilength
is rather obscure, but the records of
historians show that it was determined
by the length of three grains of barley,
dry and round, placed end to end. The
inch is still the basis of our measure of
length, sometimes divided decimally,
and more often in the unhandy frac-
tions of sixteenths and thirty-seconds.

The World Trade Club, at San Fran-
cisco, has collected data which show
that the English system of weights and
measures, as well as other arbitrary
standards of other countries, are being
rapidly replaced by the metric system.
We all know that metric standards are
used exclusively for scientific work.
Many of the formulas used in radio
must undergo conversion before they
can be applied to design drawings.
~_ That even those who oppose the adop-
tion of the metric system favor a decimal
scale is shown by its universal applica-
tion to all fine measurements. Prob-
ably the opposition comes from those
who believe that, to change over to the
metric system, every machine and tool
now in use must be scrapped, and en-
tirely new ones built.

Actually the change would be effected

(Concluded on page 154)



152

Everyday Engineering Magazine for November

" Vacuum Tube Transmitter and Radiophone

This Set Is Just the Thing for the Experimenter Who W ants to Get
the Most From a Low-Powered Transmitter

HE tendency of the present day
amateur is to employ vacuum
tubes to as large an extent as pos-
sible for Radio Communication. The
sharpness of the emitted wave and the
flexibility of tube transmitters is ad-
mittedly better than spark transmitters.
With bulb sets, three forms of com-
munication are available; voice, buzzer-
modulated waves, and undamped waves.
Hitherto, the possession of suitable
tubes for transmitting purposes has
been a matter of luck, in which con-
siderable money, influential friends,
and underground methods played im-
portant parts. This condition un-
doubtedly dampened the experimenter’s
interest in radiophones. Fortunately at
present there are several excellent types
of tubes available, and the amateur can
also buy most of the other constituent
parts of a phone as regular products of
the manufacturers of radio apparatus.
Amongst the many wiring diagrams
existent, the amateur is often at loss
which one to adopt after he has de-
termined to construct a tube set. It is
well to keep in mind that a minimum
of parts and complicated controls usual-
ly proves most efficient.
With this in view, the set described
herewith is offered as an instrument

By Allen H. Wood, Ir.

miles. This was due to exceptional
circumstances of course, but the phone
can be counted on to transmit speech

ment for those who wish to copy this
set. The panel on which the various in-
struments are mounted is of dull-fin-

over a distance of 30-50 miles with
regularity.
Practically

all measurements are

Fig. 1—A feature of this set is that there are no switches or condenser knobs on the panel

which is extremely simple and yet ef-
ficient. With this phone, music has
been transmitted over a distance of 175

omitted as they will vary with indi-
vidual taste, but the illustrations will
afford a comparative scale of measure-

Fig. 2—The interior of the set, showing the apparatus

ished bakelite 12 by 16 by !4 in. thick.

The antenna inductance is wound on
a bakelite or formica tube, threaded to
receive the wire. The tube is 4 ins. in
diameter and 5 ins. long. 26 turns of
No. 12 hard drawn bare copper wire
are wound on the tube and spaced 1/16
in. apart. A tap is soldered to the 13th
turn.

The instrument marked Z on the
wiring diagram is a closed core trans-
former. The dimensions of the core
are 214 by 134 by 14 in. square. The
winding consists of 2000 turns of No.
30 enamelled wire. The function of
this reactance is to assist in maintain-
ing a steady direct current on the plates
of the tubes at all times.

Condenser C is a mica condenser
with a capacity of .01 mfd. This ca-
pacity is not particularly critical and
may vary somewhat either way.

In Fig. 3 MOD TR is the modula-
tion transformer and has a core the
same size as impedance Z. The primary
winding consists of 300 turns of No. 22
enamelled wire, and the secondary
winding of 6000 turns of No. 40
enamelled wire. These transformers
are of standard size and can be pur-
chased from practically any radio sup-
ply house.

Weston meters are recommended but
hot wire instruments or any other make
of meter that has the correct range can
be substituted. Three meters are neces-
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sary—a filament current ammeter, to be used when buzzer modulation is
range 0-5 amperes; a plate current employed. Any standard make of
milliammeter, range 0-200 milliam- buzzer may be used, still it is better to
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Fig. 4—d relay system for controlling the tubes

peres; and an antenna current ammeter, use one which is easily adjustable and
range 0-1 ampere. whose frequency is steady. If un-

‘Two tubes are employed, preferably damped wave telegraphy is desired, a
Western Electric VT 2’s, but Marconi mica condenser of .0005 mfd. capacity

tenna circuit closed when undamped
wave transmission is not desired.

A negative potential of about 20 volts
is' necessary in the grid circuit of the
modulator tube to give the proper oper-
ating point on the characteristic curve.
Any standard B battery of 22.5 volts
potential can be used.

The A battery should be a storage
battery of 8 volts, with two rheostats
to control the filament. The VT 2 tubes
were designed to function on exactly 6
volts, but some of the tubes require a
small additional potential to work satis-
factorily. The addition of 1 volt and
.1 of an ampere sometimes marks the
line above which the set operates cor-
rectly, and below which it is a dismal
failure.

If the operator wished to use the
phone on more than one wavelength, the
addition of an antenna condenser be-
comes essential. A balanced condenser
of 0.001 mfd. capacity provides a suit-
able instrument to use in this instance.

The source of high voltage for the
plates can be derived from a motor-
generator, rectified alternating current,
or from batteries. A motor-generator
affords the most satisfactory results.
Unless the commutator has a large
number of segments, there is apt to be
an unpleasant hum in the phones at the
receiving station when the phone is in
use. A 2 mfd. condenser shunted di-
rectly across the line will sometimes
climinate this hum, but more often it
is necessary to use a filter. Two coils
should be wound on soft iron cores 54
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Fig. 3—Diagram of conneclions for the vacuum tube lransmilter, giving telephone damped or undamped wave telegraph signals

Class II tubes can be substituted at should be inserted between the grid and
somewhat of a loss in output. : the antenna inductance, and shunted by

Two jacks are introduced, one for a key. A suitable switch should also
the microphone, and the other for a key be incorporated to keep the grid-an-

by 3% ins. Each core is wound to a
diameter of 274 ins. with No. 26 d. c. c.
wire. About 2 pounds of wire will be
necessary for each coil. One of these
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chokes is placed in series with each side
of the d. c. circuit and a 2 mfd. con-
denser shunted across the line before
and after each choke. This arrange-
ment effectively absorbs and smoothes
out what commutator ripple there may
be.

Care should be taken when operat-
ing the set not to place more than 50
milliamperes on either of the tubes as
current in excess of this is apt to prove
disastrous to the tubes. A voltage of
about 300 is about the correct potential
for use with VT 2 tubes, but the exact
voltage can only be determined by ex-
perimenting with the tubes after they
are in use. The plates should never be
allowed to heat above a very dull red
as secondary emission occurs and the
output will drop. When buzzer modu-
lation is used, the filament current and
plate voltage should be somewhat re-
duced, as the buzzer draws more plate
current than does the microphone.

The antenna current of this phone is
about 0.5 ampere when the antenna re-
sistance is 14 ohms. Good modulation
will be indicated by a slight falling off
of the radiated current when the micro-
phone is employed.

Fig. 4 indicates the connections of a
relay which has been modified to be
used as an automatic transfer switch.
A bakelite arm with two addition con-
tacts has been fastened on the rocker
arm of the relay, and two brass posts
bearing the opposing contacts fastened
to the base on either side of the magnets.
When this arrangement is used, pres-
sure on a button or the closing of a
switch will automatically throw the
phone into use, start the motor genera-
tor, and light the filaments of the tubes.
When the button is released or the
switch opened, the receiving set is con-
nected to the antenna and ground, the
motor-generator is shut off, and the
filaments of the transmitting tubes ex-
tinguished. This method provides a
very handy method of quick transfer
from receiving to transmitting.

When the motor current is shut off,
it usually requires from 20 to 40 sec-
onds for the armatures to stop revolv-
ing. During this-period, the voltage in
the field is breaking down and will
cause a very disagreeable crackling in
the telephone receivers of the receiving
set if it has been thrown into circuit by
means of the relay. Also if the station
being worked has answered promptly,
considerable difficulty will be experi-
enced in reading the signals. A good
way to avoid this is to place a resistance
of about 8 ohms in series with a switch
and shunt the two across the generator.
This provides an automatic brake which
stops the motor-generator in about 3
seconds when the switch is closed.

It is sincerely hoped that many ama-
teurs will find it practical and con-
venient to do their transmitting this
fall and winter with vacuum tubes in-

stead of spark coils and transformers,
as this method seems to offer the only
practical means, at present, of eliminat-
ing the intense QRM which exists to-

day.

THE RADIO DEPARTMENT
(Continued from page 151)

gradually so that no one would remem-
ber just when he stopped using inches
and took up centimeters. The pros and
cons will not be argued here. The pur-
pose of this note is to ask the radio men
who read EvErypAay ENGINEERING if
they think it practical to substitute the
centimeter for the inch in design de-
tails of apparatus described in this
magazine.

We shall all be interested to know the
opinions of the radio men in this re-
spect, so that we can get a really repre-

sentative opinion. Will you please drop
a postal to the Radio Editor, simply
stating that you are or are not in favor
of this procedure?

REGENERATIVE RECEIVER
(Continued from page 150)
receive damped, undamped, and tele-
phone signals. Damped signals are
easy to tune in, but the other two re-
quire some knowledge of operation.
Both telephone and undamped signals
are first distinguished, usually, by the
supply current hum. Then a slight
detuning, either by the coupling, pri-
mary condenser, or plate variometer
brings in the signals sharply. If he
removal of the hand from the knob
causes any change in the signals, it is
better to detune with the primary con-

denser.

A Neat Audion Detector

Essentially all audion detector sets
are alike, yet no two makes are similar
in appearance, nor do they all operate
with the same efficiency. The particu-
lar one shown here is quite complete in
detail, and shows up well under test.

The audion socket is an interesting
detail. Instead of securing the socket’s
shell to the base permanently, the base

This type has the advantage that it oc-
cupies very little space on the panel or
to the rear. A Marconi grid leak is car-
ried under the audion socket. Provision
is made for absorbing shocks which
otherwise would be transmitted to the
tube, with a resulting interference in
the telephones.

The filament current is indicated by

is counterbored, and the shell is free
to turn until it is clamped in place by
the machine screw to be seen in the
rear view of the set. Thus bulbs spe-
cially made for other than the usual
sockets can be used.

At the left of the shell is a small
fixed resistance to give a negative volt-
age on the grid. Below, half hidden, is
the resistance element for the rheostat.

a small ammeter on the front of the
panel.

Adjustment of the bypass condenser,
connected around the telephones and B
battery, is obtained by means of a Du-
bilier mica condenser of the disc type.

Binding posts are furnished for a
tickler coil to be inserted in the plate
circuit. When no tickler is used, the
posts are short circuited.
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This Article Explains the Action of the Baldwin Telephones,

With Which Few Experimenters are

URING the last few years the

United States and other gov-

ernments have used Baldwin
telephones, but it is only recently that
they have been available for experi-
menters. While they have become fa-
miliar enough now, identified by the
mica diaframs, their action is not ap-
parent even to those who have looked
inside. It is generally known that they
are proportionately more sensitive to
very weak signals than to strong ones,
but an inquiry as to why they work
seldom brings an intelligent answer.

faces a steel armature is mounted, held
at one end by a pivot set into the lower
pole-piece, and at the other end by a
linking wire fastened to the diafram.
The armature is carefully located so
that the pull from one pole of the mag-
net is equal to the pull from the other
pole. In the same way, a nail can be
set between the poles of a horse-shoe
magnet so that it is attracted equally in
both directions, and does not move.
Set in the opening formed by the
U-shaped pole pieces is a single solenoid
magnet, just large enough inside to fit

Familiar

armature, up at one end and down at
the other, is transmitted to the diafram
through the connecting link.

Thus it can be seen that the telephone
does not depend entirely upon the cur-
rent in the coil to operate the diafram,
but utilizes it to produce the unbalanc-
ing effect, by which the permanent mag-
net actuates the armature.

Fig. 1 illustrates the method em-
ployed to secure the terminals of the
connecting cord. The socket shell and
cap is of moulded bakelite. The head
band, although duplicated by other

PIVOT & SPRING

MICA LONG PERMANENT
DIAF RA‘LM CO:I\‘III\%\I%C’T ING P}AGN ET
ARMATURE o
N *._  INTERNAL

4 R =
ARMATURE s vl
R
POLE PIECES

CONNECTIONS

~"SOLENOID
WINDING

A phantom picture of the receiver, and a head set with one cap removed

It is obvious that the single magnet
does not draw down the diafram in the
usual way, for, as can be seen from
Fig. 1, the axis of the magnet is par-
allel to the diafram. Moreover, the
permanent magnet is of an unusual
shape. It is this difference that makes
the Baldwin phones interesting, and
accounts for their efficiency.

Fig. 1, at the left, shows one of the
phones with the cap removed, exposing
the mica diafram set in a wide alumi-
num ring, to which the other parts are
also fastened. Although the diafram is
much smaller than those of steel, the
mica gives a very sensitive response to
vibrations imparted to it.

From Fig. 1 it can be seen that a
U-shaped iron pole-piece is secured to
each end of the circular permanent
magnet, making one pole-piece north,
and the other, south. Between the pole

over the armature and to allow it a
slight play. Actually the movement of
the armature is imperceptible. This
magnet, when a current is passed
through it, becomes polarized, north at
one end and south at the other.

For example, let us suppose that the
upper pole-piece, Fig. 1, is north, and
the lower one south. If, when a cur-
rent flows through the magnet, the left
hand end becomes north, the balance
of the armature will be upset, the com-
bination of two north poles being
greater than one south pole. There-
upon the armature will be. drawn up
sharply at the left end, as a nail jumps
to one or the other pole of a horse-shoe
magnet. At the right hand end, how-
ever, the magnet will have a south
polarity, which, with the south polarity
of the lower pole-piece will draw the
armature down. This movement of the

manufacturers, was originated by Mr.
Baldwin, the inventor of the telephone
receiver.

Three types of these phones are
made, each with its particular ad-
vantage. Type C is the U. S. Navy
Standard. The mica diafram is 214
inches in diameter, larger than the
others. The complete headset weighs
18.5 ounces. Each phone is wound to
a resistance of 1,000 ohms.

More sensitive is the type E, though
the diafram is smaller and the re-
sistance the same. The weight is 15.5
ounces.

Type F phones are made for extra
lightness, weighing only 13 ounces. In
sensitiveness they are slightly superior
to the type E, and many operators find
them more comfortable to wear.

Some experimenters who buy expen-
sive phones do not treat them as the
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delicate instruments which they really
are. Removing the cap never does the
phones any good, and frequently pry-
ing fingers break the connecting wires.
The diafram is bound to suffer from
handling. Most important of all is to
protect them from shocks. Dropping
them on the floor, or even setting them
down roughly on the operating table is
hard on the mechanism, and causes the
permanent magnets to lose their mag-
netism.

Telephone receivers cannot be ex-
pected to keep their sensitiveness if they
are not accorded the proper treatment.

COUNTY RADIO CLUB
ORGANIZED

AMEETING was held recently at
the home of Merritt E. Gregory,
on Pine Street, Morristown, N. J., at
which the Morris County Radio Club
was organized. M. E. Gregory was
elected President, R. M. Lacey, Secre-
tary, and M. W. Gilso, Treasurer.

The principal purpose of this Club
is to better the condition of Amateur
Radio in this vicinity and to act as
a reliable link in a direct line of com-
munication between cities. It is felt
that with an efficient organization of
this character relay messages can be
more promptly handled. It is proposed
to have at least one member stand watch
at an official station of the Club every
evening so that stations in other towns
may be assured of a good route through
this vicinity.

Another purpose of the Club is to
co-operate with members in solving
their individual radio problems, also
to gather together for the benefit of the
members such bits of news and knowl-
edge as is of interest to the radio ama-
teur.

At the meetings which for the present
are held at the homes of members, it
is expected to have from time to time
speakers of note, or other features of
peculiar interest.

The second meeting of the Club was
held at the home of M. W. Gilso, 22
Early Street, at which time applica-
tions for membership were consid-
ercd.  Those desiring membership
should apply to the Secretary, R. M.
Lacey, 11 Mills Street, Morristown,
who will furnish blanks and explain
necessary qualifications for admission.

A radio broadcast concerning the
Club’s activities will be sent out each
evening at 7.30 sharp (Eastern Stand-
ard time) from one of the Club’s offi-
cial stations which at present are 3 LY
and 3 ABG.

The Experimental Station on Signal Hall,
St. John’s, N. F., picked up and heard with-
out interruption the transmission of wireless
telephone specch, as given by Chelmsford on
the occasion of a wireless telephone demon-
stration to Denmark at 5 p. m., on August
3rd. The distance between Chelmsford and
St. John’s is approximately 2,673 miles.

Transatlantic.Sending Contests
Plans Are Now Well Under W ay For

Communication Across the Ocean

the Transatlantic Sending Tests,

in the September, 1920, issue of
EvErYDAY, the most gratifying interest
has been shown by experimenters as
well as manufacturers and dealers who
are working to promote interest among
the radio men in the contest.

The honors, as well as the prizes,
make the position of the winner one to
be envied. Quite a number of experi-
menters, however, have hesitated to
register for the contest because they felt
that, with their equipment, they would
not have a chance. As a matter of
fact, the first place may go to a “dark
horse”, for the more elaborate the sta-
tion, the greater the possibility that
some vital thing may go wrong at the
very last minute. As for getting across
—great confidence is felt in the high
sensibility of the receiving equipment
to be used. Mr. Coursey, of the Wire-
less World, will enlist the aid of a
number of radio engineers in England
who have unlimited resources in the
way of apparatus. Since no restric-
tions are placed on the receiving sets,
there will be some stations which will
hear almost a whisper from this side.

Careful data on the equipment and
results will be compiled, material of
considerable practical value.

Alist of prizes offered up to the time
of going to press is given below. In
addition, many others have been prom-
ised, but the conditions not decided
upon. Those will be announced in the
December issue. The total will be in
the neighborhood of one thousand dol-
lars.

Acme Apparatus Company—$50.00
in gold to be given unconditionally to
the winner of the tests.

Radio Distributing Company—Ap-
paratus of the value of $43.00. Either
a complete set of Radisco coils, two
variometers, one variocoupler, with
dials, switches, etc., or a Radisco oscil-
lation transformer and Clapp-Eastham
27,000-volt transformer, mounted, to
be given unconditionally to the winner.

The General Apparatus Company,
Inc.—$50.00 in gold to be given un-
conditionally to the winner.

Atlantic Radio Supplies Company—
Apparatus of the value of $40.00 for
first prize, consisting of two A-P elec-
tron relay, two A-P amplifier, and two
A-P transmitter tubes, and one each of
these tubes to the second and third
place winners, to be given uncondition-
ally.

American Radio and Research Cor-
poration—§100.00 in gold, to be given
to the station winning the highest score
with an Amrad quenched spark gap,
provided that man owns his own station
and is not connected in any way with

SINCE the first announcement of

a manufacturer of radio equipment.
The C. D. Tuska Company—Appa-
ratus of the value of $28.00. A Tuska
filter and inductance, to be given un-
conditionally to the winner.

Atlantic Radio Company—Appa-
ratus of the value of $130.00. A com-
plete 500-volt, 200-watt motor-gen-
erator with field rheostat, to be given
unconditionally to the winner.

These prizes generously offered by
the manufacturers and dealers, total
considerably over $400.00, with many
more to come.

The first registrations, received be-
fore October first, are printed below.
Those received subsequently will be
published in the December issue.
Others, which lack of space requires
postponement to next month, with those
from experimenters who are not yet
ready to register, will bring the total to
twenty-five or thirty. There is, there-
fore, plenty of room in the schedule for
newcomers,

September 14, 1920.

34 Hobart Ave.,

Summit, N. J.
Radio Editor, EVERYDAY ENGINEERING.

Dear Sir: I would like to enter your
Transatlantic Sending Tests. The following
information of my transmitter is:

1. Irving Romeon Groves.

2. 34 Hobart Ave., Summit, N. J. Call
2DX.

3. Set has just been completed and no
distance has been attempted yet.

4. One kilowatt Thordarson 25,000 volt
transformer, one Dublier .007 mfd. condenser,
one 1 K.V.A. Amrad Quenched gap with a
note of 240 cycles. One home-made oscilla-
tion transformer with 124” ribbon on pri-
mary, 334 turns, and 1” ribbon on sec-
ondary, 8 turns, one Amrad resistance for
regulating note of transmitter. Large eight-
wire aerial 75 ft. long, 60 ft. high with wires
spaced 2 ft. apart. Counterpoise with 10
wires running under aerial. Also large metal
plate buried 6 ft. underground and about 12
driven pipes. Also connection made to water
and gas pipes. The set is all connected up
with 124” brass ribbon and no lead is over
2 ins. long.

Hoping you can arrange a schedule for
this station, I remain

Yours truly
I. R. Grovss.

October 9, 1920.
EvERYDAY ENGINEERING MAGAZINE,
New York City.

Dear Sirs: I wish to enter the Transatlan-
tic Sending Contest. The information re-
quired is given below:

1. P. E. Fansler.

2. Noroton Heights, Conn.
signed.

3. Set under construction.

4. 1 k.w. vacuum tube set, to operate on
undamped waves. T-type antenna, with
counterpoise ground.

Please let me know if this application is
accepted, and the place I shall have in the
schedule. I am intensely interested in this
Contest, and I believe that experimenters who
go into it scriously will be able to get
across. Best wishes,

Call not as-

P. E. FANSLER.
(Continued on page 158)
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A Tube Set Operated on A. C. Without Rectification
Details of the Circuit and the Operation of the Set, the Transformer
for Which Was Described in the October Issue

VACUUM tube telegraph trans-
A mitter in which alternating
current is applied to the plate
is the latest innovation for experiment-
ers and one which promises much in
the matter of high efficiency as well as
simplicity. A set of this sort is the sub-
ject of one of the Scientific Papers of
the Bureau of Standards, written by
Lewis M. Hull, Associate Physicist.
Two sizes of transformers for this
type of equipment were described in
Part I, which appeared in the October
issue. This article describes the cir-
cuits and operation of a transmitter for

\4

PART II.

the lower end of the inductance. The
capacity of the condenser is not criti-
cal. However, by varying this capac-
ity, it is possible to create a resonance
effect which will greatly increase the
voltage applied to the tube.

The filament, with a rheostat and
ammeter in series, is wired to the ter-
minals of the low-voltage winding on
the transformer.

It is better to make the inductances
with short tapping wires extending half
an inch from the tube than to use
switches, not only because the former is
easier to build, but because it does

should be connected to the power line
through 10-ampere fuses and a double-
pole, single-throw switch.

Outside of the transformer, the only
other instrument that requires any work
is the oscillation transformer. One size
will do for small or higher power sets.
The coupling coil should be four inches
in diameter and six inches long. Ex-
perimenters who do not find it too dif-
ficult to take taps from high-frequency
cable will use 3x16 No. 38, and the
others, No. 14 solid copper wire,
wound with a string between the turns.
In the former case, forty turns will be
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Fig. 1—Diagram of connections for the vacuum tube transmitter

200 meters, using the ordinary lighting
current.

GENERAL DESCRIPTION

Fig. 1 gives a wiring diagram of the
set with one vacuum tube, although the
only changes, when several tubes are
employed, is to connect them in paral-
lel. It will be seen that the transformer
windings supply current to the filament
as well as the high voltage, either 350
to 500, according to the position of the
switches. A double-pole, double-throw
switch can be used to facilitate the
changing from one voltage to the other.
In the plate lead is a milliammeter, of
a range dependent upon the current
passed by the tubes.

The “negative” side of the high volt-
age is grounded. It is also joined to a
tap on the inductance, and to the center
lead of the transformer filament wind-
ing. This is done to keep the grid from
becoming alternately positive and nega-
tive. Another lead, in which is inserted
a small mica condenser of 0.004 mfd.,
built to withstand 2,000 volts, runs to

away with elaborate connecting wires.
Spring clips are suitable for connect-
ors. The same may be said of the an-
tenna inductances. Radiation is shown
by the hot-wire or thermo-couple meter
in the lead from the antenna coil.

A Low PowerR TRANSMITTER

A very satisfactory set for short dis-
tances can be made with one to three
of the small transmitting tubes now on
the market. The tubes might be mount-
ed in a row on a bakelite strip. In this
way the grids and plates, as well as the
filaments, can be connected readily in
parallel. Since there are no satisfac-
tory high-current carrying rheostats
available, separate small ones can be
put in series with each tube, for it is
necessary to regulate the current. An
ammeter in the lead from the trans-
former will show the total current con-
sumed. No~definite ideas as to the
method of mounting the apparatus will
be given, as each man has his own way.

The transformer for this set is the
smaller one, described in Part I. It

required, and in the latter, sixty. In-
stead of having an adjustable connec-
tion, the center lead, to the filament,
may be fixed permanently. At grid end
coil should be tapped every two turns
and at the plate end every three turns.

The antenna coil, because it must
slip over the other, should be 54 inches
in diameter, wound with ten turns of
3x16 No. 38 cable, or fifteen turns of
No. 14 solid copper wire, tapped every
two turns. If solid wire is employed,
a short piece of wire, 34 or 15 inch
long, can be soldered on at the tapping
points. Then, after one coat of Valspar
or Sterling varnish, the thread should
be removed and two more coats put on.
That will hold the wire under all ordi-
nary handling.

No telegraph key is shown in the
wiring diagram. There are several
ways to connect it. One is to put the
key in the power supply circuit. This
is, perhaps, the best. Another way is
to short circuit two or three turns of the
antenna inductance, or to put the key

(Concluded on page 158)
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TRANSATLANTIC TESTS
(Continued from page 156)

Ann Arbor, Mich.
October 9, 1920.
Radio Editor, EvERYDAY ENGINEERING,

2 West 45th St., New York City.

Dear Sir: I am interested in the Trans-
atlantic Tests you are about to sponser.

I wish to enter the contest and also to
suggest that some sort of a handicap be
placed on the men in different sections of
the country. For instance: Men with sta-
tions 600 miles from the coast can hardly
compete with men right on the coast.

The handicap should be a wavelength
basis, in my estimation, as I am sure I could
work almost as far with 700 watts as I
could with a 1000 watt.

However, any sort of an arrangement
which would place the east and west on
about the same footing would be appreciated.

Information for registry:

1. Ross Gunn—Entire Charge.

2. Ann Arbor, Michigan, Station not yet
in actual operation.

3. 1,100 miles over land in 1916.

4. C.W.

In closing I wish to express my apprecia-
tion of your excellent magazine.

Very truly yours,
Ross GuNN,

426 Maynard St., Ann Arbor, Mich.
September 23, 1920,

EvVERYDAY ENGINEERING MAGAZINE,
New York City.

Attention of Mr. M. B. Sleeper.

Dear Sir: We desire to enter our names
as contestants in the Transatlantic Sending
Tests.

We note from the first condition of the
contest that credit is to be given to the man
who engineers the work. We wish to have
an exception made to this rule in our case
and desire that credit be given equally to
each of us.

The following information is for your use
in assigning us a place in the transmitting
schedule:

1. M. B. Williams and S. S. Frizzell.

2. Station will be located at Duxbury,
Mass. Call letters have not yet been as-
signed, but upon their assignment will be
forwarded to you.

3. 700 miles on spark set.

4. The type of transmitter must at present
remain secret. When our schedule is as-
signed we shall be at liberty to divulge the
method we propose to employ for this
transmission.

We trust that this information is com-
plete and that you can accept our entry into
this contest.

Very truly yours,
M. B. WiLLiamMs
S. S. Frizzerr.

The following letters, taken from
communications from English experi-
menters, show the interest on the other
side, and their readiness to hold up
their end of the work.

25 Thirlmere Road, Streatham,
London. S. W. 16, England.
M. B. Sleeper, Esq.,
Radio Editor, EvERYDAY ENGINEERING,
New York City.

Dear Sir: I notice from the “Wireless
World” of the 18th of September 1920, that
you are desirous of receiving the names of
English Amateurs who are willing to co-op-
erate with American Amateurs in an attempt
to transmit from U. S. A. to the British Isles.

1 shall be pleased to be one of those, on
this side of the Atlantic.

My receiving set is sensitive. I have re-
ceived Annapolis, and should be glad to see

if I can receive the American amateur sta-
tions. I am,
Yours faithfully,
JouN N. CoOPER.

L]

Chateau d’Etroyes; Bourgneuf-Val-d’Or;
Saone et Loire. :
Wednesday, Sept. 22, 1920.

Mr. M. B, Sleeper, Radio Editor,
EVERYDAY ENGINEERING MAGAZINE,
New York City

Dear Sir: Having read in the September
18th issue of the “Wireless World” that
American amateurs wished to make some
Transatlantic tests, I inform you that I
would gladly co-operate with them in these
tests.

I have a highly sensitive receiving station
located at Villa des Hautes Roches, 55 Boule-
vard de Mont-Boron, Nice, France, where I
will return early next month to stay until
the summer and at which I get good signals
from America.

I have been for the last two years of the
war detached by the French High Commis-
sion in Washington to the Navy Department
for Transatlantic radio work and I would be
especially pleased to help in any possible way
American radio amateurs in this interesting
attempt.

In the hope of hearing from you soon at
my Nice address, I am, Dear Sir,

Yours sincerely
LeoN DEeLovy.

63 Strone Road, Forest Gate,
London, E. 7, Sept. 19, 1920.

Dear Sir: I shall be very pleased to co-
operate with you in your efforts to achieve
Transatlantic transmission by one of your
Amateur stations and accordingly shall be
very pleased to hear particulars.

I may state that I am credited with the
possession of one of the finest experimental
stations in England and can average to listen
in on a 3-valve set, using stranded wire in-
ductance coils and tuned high frequency
magnification.

Thanking you in anticipation and with
the very best wishes for the success of your
most excellent project, I am, Dear Sir,

Yours truly
ALEX1S J. HaLt,
Assoc. Inst. Radio Engs.

Clifton House, Hartford, Cheshire.
September 18, 1920.
M. B. Sleeper, Esq., Radio Editor,
New York City.

Dear Sir: Re-Transatlantic tests for ama-
teur receivers. I am very pleased to see
your communication in the “Wireless World”
and will be pleased to try and receive our
American amateur friends, if you will kindly
supply the time (G.M.T.) for working, the
wavelength and call letters. I possess a li-
censed receiving station, first obtained in
1913.

My arrangement at present for receiving
consists of: A four valve resistance ampli-
tier set, three Marconi V24 valves and one
Q valve, De Forest honeycomb coils for
tuning inductance, H. W. Sullivan Conden-
sers, Weston ammeter and Fuller block ac-
cumulators.

The following are some of the long dis-
tance stations I have heard: Moscow, Buda-
pest, Posen, Nauen, Lyons, also the Con-
certs from Chelmsford.

I have adopted for my call letter, HMH. I
am employed as a chemical engineer on the
staff of Messrs. Brunner-Mond & Co., Ltd.,,
Winnington, near Northwick.

Yours sincerely,
H. M. Hopgsox.

A TUBE SET OPERATED ON A.
C. WITHOUT RECTIFICATION

(Continued from page 157)

in series with two turns wound around
the antenna inductance.

Filament and plate meters, although
they are not absolutely essential, are
needed if many experiments are to be
made. The radiation meter, however,
is a necessity. When the set is ready
for operation, the antenna clip should
cut in about six or eight turns, with
ten or twelve in grid and plate circuits.

If, upon closing the current supply
switch, the radiation meter shows no in-
dication, the switch should be opened
at once. Because no current is taken
from the tube circuit, it will be under
a considerable overload. After juggling
the clips, the circuit will oscillate. Then
the problem is to obtain maximum out-
put at 200-meters. The wavelength is
determined by the antenna inductance.
This circuit adjusted approximately,
the grid and plate taps should be moved
back and forth until, without causing
the tubes to turn blue, or the plates to
turn red, the radiation is highest.

HicH-POWER TRANSMITTERS

If care is taken to keep the insula-
tion high, vacuum tubes of greater ca-
pacity can be employed. There are no
air condensers, leaks and other instru-
ments which must be changed when the
power is increased. A larger trans-
former, however, will be needed to sup-
ply the heavier current.

It may be found that the telegraph
key is not of sufficient capacity to
weaken the supply current, as should
be done on larger sets. Then a relay,
with silver dimes for contacts, will be
required. Such an instrument can be
made from an old telegraph sounder.

Notes

This type of transmitter cannot be
received readily with a crystal detector,
but requires an oscillating audion. The
range compares favorably with other
vacuum tube or spark sets. There are
numerous experiments which can be
tried with audio frequency tone cir-
cuits to give an audible note when a
straight detector is employed at the re-
ceiving end.

LExperiments were made at the
EvErypAy ENGINEERING laboratory
on a frequency doubler, but the results
were not satisfactory. The frequency
doubler does not actually double the
frequency, but causes a distortion of
the wave form which must be smoothed
out by a filter circuit. It is practically
impossible to predetermine the design
of the transformer. Even those used
in commercial stations are made by
the cut-and-try. method, and in some
cases require water cooling to keep
them in operation. Therefore, it is not
surprising that the decision was reached
that a frequency doubler was not a
good project for the experimenters.
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CONSTRUCTION OF MODEL
ELECTRIC CARS AND
LOCOMOTIVES

(Continued from page 127)

precisely throughout their entire length,
and that the scratched line is near the
middle of the jaws. This leaves both
ends projecting beyond the jaws of a
214" vise. With a }4” drill and with
the holes a-a, b-b, f-f and g-g as guides
bore the corresponding holes in the
truck frame. Unscrew the vise and the
first frame piece will appear as in Fig.
10.

We are now ready to locate the holes
for the screws which hold the wooden
end pieces and the upper and lower
bolsters. The first are 3 5/16” each
way from the center scratch, and the
latter 15”. Referring now to Fig. 3, it
will be noted that the screws for fas-
tening the upper bolster are 5/64" x
14" machine screws, therefore these
holes (in the upper side frame only)
must be bored for the corresponding
tap. All the remaining holes in both
upper and lower frames may be bored
for a 14" x 34" round-headed wood
screw. Be sure to locate all holes pre-
cisely on the center line of the piece.
When completed, an upper frame piece
will correspond with Fig. 11. For the
lower bolster enlarge the small holes
to 14”. It would be forehanded to
make an extra upper piece as a tem-
plate. Remember that all these frame
pieces are 14" too long at each end.
The excess will disappear later.

We can now separate all the journal
hoxes along the center line of the bolt
holes. This job requires care. When
finished file off whatever burr remains,
being careful to remove as little metal
as possible, consistently with a
“square” finish. Now bore the holes
for the box lid screws, 14" from the
top of the box, as per Fig. 7. Tap
these holes for a 5/64" x 14" screw,
attach the lids securely, nip off the ex-
cess of the screw, and file smooth. All
the parts of the four side frames are
now ready for assembling, as per Fig.
3. The sixteen bolts, 114" x 14", with
hex. nuts, can be obtained from model
supply dealers. When the bolts are
tight, and if the original box and frame
stock has been true and square, there
should "be no “twist” in the assembled
frames, and because the bolt holes have
been bored with a template, the wheel-
base distance must be the same in all.
The parallelism of the axles is there-
by assured.

The respective cross-sections of the
wooden end pieces and the upper and
lower bolsters are shown in Figs, 12,
3 and 4. Cut the strips for each a
few inches longer than the aggregate
lengths, and plane them true and
square to the required sections. Make
the four end pieces first, each 414"

long, and round at the ends, Fig. 4B

Now slip the side frames over the jour-
nals until the tightly screwed box lids
touch the ends, then insert the end
pieces and mark the location of the
screw holes, bore them, and attach the
end pieces. The side frames will now

project about I4” beyond the end|}

pieces, but do not cut them off until
both bolsters are attached.

Cut the|lis
stock for both bolsters about an inch

longer than the finished length, square| &%

the truck and mark the holes for the|.

small machine screws of the upper bol-
ster. Bore and countersink these holes,
and after the bolster is attached mark
the excess length thereof, remove from
the truck and cut to the marks. Then
replace it. During this stage see that
the truck is held square and that the
bolster is exactly mid length of the
truck. The truck will now stay square
and no difficulty will be found in at-
taching the lower bolster. Neither bol-
ster should project beyend the frames.
Now remove the projecting ends of the
side frames and the excess length of the
upper bolster screws. Remember that
the swing bolster has a sliding contact
immediately under the latter and there-
fore requires a smooth surface.

The swing bolster is shown in de-
tail in Fig. 12. Make sure that its
ends are square so that the spring plates|
will also be square. The latter are at-|
tached with machine screws because
one of them must be removed to pass
the bolster through the truck. Locate,|
the center screw hole in both upper and|
swing bolsters carefully. l

Mounting the Motor

Ry Y

t i \\ S # . i
id ot PR N
$95 An Hour!

“Every hour I spent on my I. C. S.

Course has been worth 895 to me! My

Eosition, my $5,000 a year income, my

ome, my family’s happiness—Iowe it all

to my si)are time training with the Inter-
national Correspondence Schools!””

Every mail brin%s letters from some of
the two million I. C. S. students telling of
promotions or increases in salary as the
rewards of spare time study.

What are you doin% with the hours after
supper? Can you afford to let them slip
by unimproved when you can easily make
them mean so much? One hour a day
spent with the I. C. S. will prepare you
for the position you want in the work you
like best. Yes, it will! Put it up to usto
prove it. Mark and mail this coupon now!

T == ==TEAR QUT HEAL = = e e e,

INTERNATIONAL CORRESPONDENCE SCHOOLS
BOX 6095-B ,SCRANTON, PA.

Explain, without obligating me, how I can qualify for the

position, or in the subject, before which I mark X,
ELECTRICAL ENGINEER | CHEMICAL ENGINEER
Electrician | SALLESMANSHIP
Electric Wiring

JADVERTISING MAN
Electric Lighting . Window Trimmer

. | :1 Electric Car Running ‘JShow Card Writer
In mountlng the motor put on the Heavy Electric Traction v Outdoor Sign Painter
R D Electrical Drafltsman j RAILR OADER
L-shaped brass straps first, as per Fig. Klestele Machine brsiguer | HLEUSTRATOR
t Telegra; xper!

3. Then mark the screw holes to match __Jl’ruclicu'r Telephony L] BUSINESS NANAGEMENT

. MECHANICAL ENGINERR Private Secretary
those in the lugs of the motor. Next| [ Mechanical Draftaman BOOKKEEPER

attach the sheet iron plate, either over
or under the name plate, but do not
bend it at K until the proper meshing|
of the gears determines the precise|
point, and do not bend at a sharp angle.
Remember that it is not essential that
the motor shaft be precisely vertical, so
long as it is radial to the driving axle,
and the gears mesh properly. It re-
mains only to attach the shoe to both
trucks and the axle brush, as per Figs.|
2, 3 and 4. Various modifications of
this truck will suggest themselves, but|
its essential features will remain. |

Both trucks are now ready for the|
body, wiring, controller and reversing|
switch. But these, as well as a discus-
sion of four and six-wheeled trucks,
car bodies, couplers and electric head-
lights, will be taken up in later instal-
ments.

Ed. Note—Model railway enthusiasts will
be interested to learn that another article by
Mr. Henry Greenly has been received and
will be published in an early number, also
the second part of Mr. De Lancey’s interest-
ing article.

Stenographer and Typtst
Cert, Puh. Accountant
| Trallfic Management
ot Commercianl Law
L GOOD ENGLISH
STATIONARY ENQINEER
| CIVIL SERVICE
_IrhiIle Mail Clerk
extile Overseer or Supt,
PLEMRING AND HEATING :’ AGRICULTURE ﬁ Snlpnluh
o

il

\ud Ship Draftsman
Machine Shop Practice
Toolmaker
Gus Engineer

=l CIVIL ENGINEER

\ Surveying and Mapping
MINE FOREN'X ORENG'R 1

w ARCHITECT

a Architectural Draftsman

-

SN

Sheet Metal Worker . Vowitrs Ralsing Freneh
. Navigator . Automoblles Ttaltam

Name.

Present 7208
Occupation_

Street
and No.

City

— —State,

PACENT ELECTRIC
COMPANY

Bullders and specialistsa in Blestrical, Radio
and Laboratory equipment.

SALES AGENTS

for

DUBILIER CONDENSERS,

DUO-LATERAL COILS,

GREBE APPARATUS,

MAGNAVOX PRODUCTS,

RAWSON h

STANDARD VT BATTERIES,
and other firss class equipment.

Telephone Beekman 5810
150 NASSAU STREET, NEW YORK CITY

Plcase mention EVERYDAY ENGINEERING MAGAZINE



160

READY FOR IMMEDIATE SHIPMENT
“BROWN? Super Sensitive Radio Phones

Latest Improved T D
Adjustable Steel L —
Reed Cone Dia- A
phragm Type. ;
Light weight 10-
ounce, the
most com-
fortable and
most sensi-
tive phone
in the
world.

BRITISH ADMIRALTY STANDARD
.................. PRICE $20.00
8000  ........iiiiieiinn * 22.00
Resistances from 5 Ohms to 24,000 Ohms to Special Order

ALSO WESTERN ELECTRIC VT-1 TUBES AT $11.00
AND VT-2 AT $19.00 EACH

RAWSON ELECTRICAL INSTRUMENT CO.
CAMBRIDGE 39, MASS.

D —

We're Prompf 1

You don’t have to wait from three woeks te three
months, for the apparatus you order. On everything
except apparatus specially tructed to order, you'll
have the benefit of

Shipment Guaranteed Within Twenty-Four Hours

Audions and Ampllﬁel's 10- Amp ere

Audion Control . .$22 Reco Key

Wl&hout.bulb or B {\2:;:::.: o2
batteries:— base, with

1 Step Amplifier gy deo:g::: I

Without Detector.$28 b i‘.‘;' ﬁl':

With Detector ...$33 ob:u:.idel;r:r

2 Step Amplifier 3‘5?"“2‘1:’,’ e

Without Detector.$45 ;,i:“ big IPO

With Detector ...$50 ;i:.l”::‘.“m

It you want a bright, snappy, u&bmmm-uu—‘c:—l-hhm

'!l'll“ Ap: c: olo'l.orlt.n::.l'.:u?(ll'nn vllnﬂu m-—l--olluh Dotm $l -50
Radiseo Apnn 614
ferthe South”  The Radio Engineering Co. . i Corvert
Risionend, Ve Baltlmore, Md Street

REW]NDING A C MOTORS Loose Couplers
And all methods for eonn and r A
Aown M | Combinatien Lesse Coup-
(] d?w?ml with detalled o;loula-w | les Paris and acressenies,
qvery rewin and reconnecting problem

and ters will find this boebd | 8end fe stump ror Mt-
what the num impltes ‘“The KEleotrice’ erature which 1s esure

4. oo $4.00 Cash with order o ‘o interest vou

ere Frien
(COD—USA on):
HENRY F. BOSSHART
5533 Black Street Pittsburgh, Penna,

2082 Lexington Av,, N.Y.
Established 1910

J. F. ARNOLD
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NIGHT LANDING BY MEANS OF
RADIO

Wireless calls for aid sent out by a
| Government mail plane which faced a
' descent in the dark enabled the plane
to make a safe landing, according to
| Wireless Age. Delayed an hour by a
windstorm on the last lap of a journey
| from New York to Chicago, the radio
operator on the plane sent out calls
while approaching Chicago to light the
landing field and prepare for the ma-
chine’s descent. The message was
picked up by the wireless operator at
Great Lakes Naval Training Station
and on several amateur wireless outfits
and relayed to the landing field by tele-
phone. The plane, which carried three
passengers and 1,200 pounds of mail,
| landed at eight o’clock.

ELIMINATION OF INSULATOR
FAILURES
In a recent issue of Electrical World,
Mr. E. J. Kallevang describes methods
of detecting faulty insulators and notes
the fact that insulators that have been
stored several years are found to have
deteriorated. This deterioration may
be due to mechanical stresses or to the
electrical test that has been applied at
the works. It is observed that insula-
tors near railway tracks break down
readily. This is supposed to be due
to sulfur fumes, which may attack the
cement and promote crystallization. It
is also suggested that in such cases the
insulators may reach higher tempera-
tures due to their blackened surfaces.
Methods of testing by the oscillator or
by the megger are described. It is be-
lieved that the higher percentage of fail-
ures in the top unit in suspension
| strings is due to the fact that it is sub-
ject to more abrupt changes in tempera-
ture. Trees which are near the line or
overhang it are a frequent source of
damage.

It is said that in Japan it takes ten
years to get a new telephone installed.
| The effect of this is that if anyone gives
| up his telephone, it is transferred to
another and a price of between $500
to $2,500 is paid for it. This has es-
tablished a business, telephone broker-
age. These are men analogous to in-
surance brokers who devote their energy
to keeping track of the telephone situa-
tion by buying and selling the rights to
same.

The Brown-Bourveri Company of
Switzerland has put some large mer-
cury rectifiers in service. There are six
of the mercury units in each apparatus
in sets of two. The anodes are cooled
by the familiar finds and the group of
six are good for the delivery of 920
kilowatts at 230 volts d.c.

Please mention EVERYDAY ENGINEERING MAGAZINE
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LIGHT FOR DISINFECTING
BARRELS
ULTRA-VIOLET rays have long

been employed for sterilizing
drinking water, milk and other liquids,
but a new application of them in Ger-
many reported in Chemische Apparatur
(Leipzig) is for the disinfection of bar-
rels and casks, particularly beer casks.
For this purpose quartz lamps are low- | i
ered into the cask to be sterilized and | ;
the light turned on for fifteen to thirty l I

\\‘ ° °

. Positively
" Your Last
Opportunity

seconds. It has been found inadvis-
able to continue the illumination for
a longer time in ordinary casks coated
with pitch, since the resultant rise of
temperature causes the formation of

: : on | to purchase the Original
fumes of pitch. The lamps vary in size !

Tubular, Vacuum Detec- }

tor, Amplifier, Oscillator H

so well known as the

double - filament, double- l
life, hand made

according to the .dimensions of the
casks. In small and average size casks
the time mentioned is sufficient to se-
cure complete sterility. Some difficulty
is met with in using this method for
very large pitch-coated barrels, even

when there is a corresponding increase l
of size in the quartz lamp and a suit- |
able tension, for the reason that so long |

an illumination is required that the |
aforesaid fumes are produced. The U D lo RON
method is not to be advised therefore |

except for barrels which are not coated
with pitch. |
REMOTELY CONTROLLED
ELECTRIC LOCOMOTIVES !
IN a recent issue of the Electric Jour-
nal there appears an interesting ac-
count of a remotely controlled electric-
locomotive. The motorman first brings
the locomotive with eight empty cars
and spots the first car under the load-

In Constant Service Since 1915

|
AvupioTronNs, recognized as the most sen. for amateur or experimental uses in Radio |
sitive detectors ever produced, are now free communication. Any other use will be an |
and cleartof gll'p?tent_tgxﬁ}i!cu‘;_tiesé By aztljee- infringement of the above patents,
ments entered into wi adto Corporation aq
of America, AupioTRONS are manufactured AuptoTrons are no longer limited to
under the following patents: Nov. 7, 1905; audio frequency. and can now be used as
Jan. 15, 1907; Feb. 18, 1908. Licensed only detectors and oscillators as well ag amplifiers. I

|

See your dealer at once, or order TRON DETECTOR, AMPLI-

irect. t fit by thi FIER, OSCILLATOR.  Insist on
tans opportny o sormres any [ $6.00 | FIER OSCHLLATOR, ¢ st on

MADE, SUPER-SEN SITIVE, | Each. Noincrease | tube you purchase. Fully guaran.

ing chutes at the screen station of the DOUBLE FILAMENT  AUDIO’ mpne teed:
coke plant. This motorman then Dealers and Amateurs! Send at once for advance information on the NEW
throws a switch and places the locomo- UDIOTRON

tive under the control of the operator
in the screen station and leaves the
locomotive. The operator then slowly
moves the train forward, stopping
or reversing it as conditions may
require, thereby securing an evenly and
completely loaded car. When the cars
are loaded, the motorman returns to the
locomotive and draws the cars to the
classification yards, returns for empty
cars and the cycle is completed.

South Africa is coming into the front STUDY WIRELESS

field of engineering in her proposal to in B OST ON

electrify her railroad system. One line .
is mentioned which carries a heavy The Center of Education

MPLI'TTRON DETECTOR Oscnq:no-n
mounted on the standard
AMPLIFIER foncprong ate. ihes OSCILLATOR

ready for delivery about October tenth. A valuable bulletin on these new fully licensed tubes
is now being prepared. See your dealer today. If he cannot supply this Free Bulletin, send
us his name and address and we will mail you an advance copy of Bulletin No. P-170.

DEALERS, JOBBERS—If you are not on our mailing list. write ua immediately.

AudioTron Manufacturing Company
| Dept. E. 35 Montgomery St. (Successors to The AupioTron Sales Co.) San Francisco, Calif.

suburban traffic and another line over We Are Able to Guarantee a Position Paying From 34? to $50

which a very large freight business is P; oglv”kTgNE'S? Graduate.  Sead for Free l;.ﬁT.;“: * h 7168
. LS . el. Beac

done. Both of these are to be electrified. 1 8 There has been a Telegraph School at 18 Boylston St. for over 18 years

The sooner the locomotive is replaced

by electric motors the better it will be MASSACHUSETTS RADIO & TELEGRAPH SCHOOL

o . . . R. F. Trop G. R. Entwistle
from the engineering and coal saving —_ e S — -
aspect. o ALL PRACTICAL MECHANICAL MEN ARE INTERESTED IN

We are frequently asked for back EVERYDAY ENGINEERING MAGAZINE

It is the Only Publication That Meets the Needs of the Model Maker, Radio
Experimenter and Home Mechanic. It Tells How to Make and

numbers of EvERYDAY ENGINEERING

MacazINE that are out of print. No Do Things, and Why Things Are Done. Subscribe Now. -
issues can be supplied back of January, | We want a subscription agent in every technical and manual training school,
1919, and only a limited number of the machine shop and radio association throughout the country. Liberal terms.
earlier issues of last vear are now Address Circulation Manager, Everyday Engineering Magazine
available. ’ 2 West 45th Street, New York City

Please mention EVERYDAY ENGINEERING MAGAZINE
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ELECTRICALLY OPERATED
DRAWBRIDGE

HE United States Government re-

quires all drawbridges on navi-

| gable streams to be supplied with two

independent sources of power, and

where electricity is available this is

usually one of them, a gasoline engine
usually being the other.

However, at Rio Vista, where Solano

[ and Sacramento Counties have recently

. Distributors of Reliable Radio Apparatus to Schools,
Radlﬂ Appara[“s Colleges and Experimenters All Over the World!
“PITTSCO”

The sign of Service

“REMEMBER”’
When you say “PITTSCO"”
you think of everything

in Radio

and prompt delivery.
Give us a trial!

AMPLIFYING TRANSFORMERS No. LC-201 with gears mounted with

No. A-2 Acme mounted. ... ....... s;.gg N b.lsi En;o . cond. {witch ..... 15.00 completed a bascule type bridge over

O. - cme semi-mounted...... ol O, - singie col mountin . ! . M

ll:o. 2-33A(§:|me uEmoznted ...... N 433 :l'o. stg-igg doulle cl;il mountin:. 4.80 the Sacramento Rlver, both sources of
o. Z- app Eastham mounted.. 6. 0. - triple coil mounting. 5.60 ’ 1 o 1 1

No. 2-73A Clapp Eastham un- No. ULC-100 same as LC-100 bflt [ 150 B electric. . ThlS.WiIS po§51ble
MOUNted ... ...coenieeenon.nn 4.00 on panel. ... .ooouerieieeninnen 10.75 on account of service being available

“B” BATTERIES AUDION CONTROL PANELS fro h the ifi a Electri
No. 7623 Standard 22.5 V. large...$2.40 No. RORA Grebe with cabinet....$12.50 m both t Pacific Gas & ectric
No. 7625 Standard 225 V. small... 1.35 No, RORH Grebe with cabinet and Company and the Great Western

No. P-3 Eveready flashlight bat-

Tick. switch.................. 1
teries, set of ten 45 volts. ......

No. P-401 DeForest with cabinet. . ‘ Power Con]pany at that pOint'

3.50

COILS, No. P-500 DeForest with cabinet Each apron of the bridge is operated
ultraudionoty;e.o ......... . ery, .25.00 | by a ZO-hP 3‘ph35€ 220-V01t motor,

REGENERATIVE RECEIVERS. (Grebe)

and each motor has its own control, so
No. CR-1 170-600 meters with tube

that the movements of the aprons are

crntrol self contained. A com-s
plete receiver. ................ 90.00 1
e M eana0 90000000000 | independent of each othey, though they
CONrOl ..\ eenaraaneannnns 51.00 1 are usually operated simultaneously.
"".‘.sﬁfc'ﬂlyf’ff"_’.f"f.‘fff.‘_;."_‘_"."_‘; 100 The large bolts which lock the aprons
No. CR-4 170-600 meters with | together when the bridge is closed are
series condenser .............. 5.00
Noé CR-6 170-600 meters receli\;_ler, ] operated by two 5-h.p. motors, and the
etector and two step ampli 3
self contained. A complete r:l: 0.00 gattes at e;ql}; te}nd of the l:rldge bydz-ht}rl).
CeIVEer .. ....ccirvrarsvsnorene K m IS. 11 p: n
COIL MOUNTINGS (DeForest) No. CR-7 500-20000 meters, Long l oto 1 of th S apparalus 1s U ler M
No. tg-lg(l, wi:‘l: gears unmo‘u‘r’ltec'i‘.hslo.oo D receiven; wlﬁ: tube Immtml control of the bridge operator located
No. -1 wi ears mounted wi se ntained. t - N -
B onon T Eens o 13.00  ceiver aeninin. il O 210,00 | in the small operator’s house at the west

(Give him that Grebe set.
performance.)

Important! Every article listed sent to any part of the United States postage or express
prepaid. We want your busincss!

F. D. PITTS CO,, Inc., 12 Park Sq., Dept. F., Boston, Mass., U.S.A.

An incomparable Xmas gift. end of the brldge
| As the Pacific Gas & Electric Com-
pany has only single-phase service
available at Rio Vista, a motor gener-
ator set was installed in the operator’s
house to convert the service to 3-phase.
This comprises a 40-h.p. single-phase
motor direct-connected to a 30-k.w. 3-
phase 220-volt generator and exciter.
By a system of switches power can
be supplied to the bridge from either
service at will and changed from one
to the other almost instantly so that the
chance of failure in the operation of the
bridge is so very remote as to be prac-
tically obviated.

Masterpieces of workmanship and

The CORWIN
DIALS

are now being used exclusively by ||
i@ the Radio Distributing Company and

V¥ arc fast becoming the standard for all

@ manufacturers whose radio apparatus

is of a superior nature and Radio Men
who desire the best.

ACCURATE INDICATION

When you want an indicating dial for superior performance of
accurate indication, buy the Corwin Dials. The finely black polished
composition, with radial lines and figures engraved in brilliant white
gives an indication that can not bé equalled by any other.

HIGH SPEED WIRELESS

ANUAL operation is doomed as

far as long-distance radio traffic

is concerned. The ever-increasing cost
of high-powered stations makes it neces-
sary to handle a far greater volume of

| traffic than can be handled by the usual
method. Thus some of the present
transatlantic stations are operating at

Made in two sizes, three, and three
and seven-eighths inches in diameter.
This larger dial fills the popular de-
mand for an indicator to fit the stand-
ard one-quarter inch shaft.

No. 66, 3° dial only,

Dept. F5

We are distributors of the better class
of radio apparatus and offer a su-
perior service on products manufac-
tured by A. R. Co. Acme, Radisco,
Murdock, Radio Craft; Clapp-East-
ham, Moorhead, etc.

75¢—No. 67, with knob, $1.30
No. 68, 374" dial only, $1.00—No. 69, with knob, $1.70

Sent postpaid anywhere,

Ten cents brings our latest catalog to you, describ-
ing the above dial and all standard radio apparatus.

A. H. CORWIN & CO.
4 West Park Street, Newark, N. J.

50 words to 100 words per minute by

| means of automatic transmitters and

| receivers. In England experiments
| have been going on for some time with
| automatic transmitters capable of a
| normal speed of 450 words per minute,
| and even 1,000 words per minute dur-
ing demonstrations. The recording is
effected by means of a special electro-

chemical apparatus. This apparatus
l consists of a specially prepared paper
| drawn between a roller and a marking
' pointer. The arrival of the signal

causes a current to pass through the

—— | DADer producing discoloration.

Please mention EVERYDAY ENGINEERING MAGAZINE
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Radio Co-operation of Radisco Instruments

Did you ever stop to consider the “Radio-Co-operation” of the instruments you buy? How
do they co-operate and conform with each other, when they are hooked up in your station?
Do you get the strength of signal that only comes from apparatus “that works in harmony”.
Radisco apparatus does just that; every single instrument turned out by Radisco Engineers
is a piece of master craftsmanship which must be subjected to the most rigid scrutiny of
laboratory censorship known; and not a single article is marketed until it is proven by actual
tests to work in harmony with the other Radisco instrument of quality in “Radio-Co-
operation.”

The latest triumph to be released from the Radisco Laboratories is the

Radisco Coupler

Specially designed for use with the No. I Variometer

The stationary winding consists of 37 turns in groups of six turns
and single turns. Strength and high insulation insured by use of
Bakelite tubing. Brass bearings support thoroughly seasoned wooden
ball; Brass shaft of standard size to fit the No. 67 Corwin dial
projects far enough for Coupler to be readily mounted. The whole
mstrument is finished off on a neatly varnished wooden base.

No. 2 Coupler (as illustrated) $8.50
No. 2 D. Coupler with dial $9.75

Shipping weight 3 pounds

The agents listed below carry all Radisco products and_they will be glad to consult with you
on the New Radisco Coupler
KANSAS CITY, MO.

McCreary Radio Supply,
4th & Delaware Sts.

LOS ANGELES, CALIF.

PORTLAND, ME.
Atlantic Radio Co,,
15 Temple Street.

ALBANY, N. Y.
Shotton Radio Mfg. Co,,
8 Market St.

ASHEVILLE, N. C.
Hi-Grade Wireless Instrument Co.

BALTIMORE, MD.
Radio Engineering Co.,
614 No. Calvert St.

BEINVILLE, QUEBEC, CAN.
Canadian Radio Mfg. Co.

BOSTON, MASS.
Atlantic Radio Co.,
88 Broad Street.

BROOKLYN, N. Y.
Kelly & Phillips,
312 Flatbush Ave.

CHICAGO, ILL.
Chicago Radio Laboratories,
1316 Carmen Ave.

EUREKA, ILLINOIS
Klaus Radio Co.
Branch, Peoria, Ill.

The Wireless Shop,
511 W. Washington St.

NEW ORLEANS, LA.
Rose Radio Supply,
604 Gravier St.

NEWARK, N. J.
A. H. Corwin & Co.,
4 West Park Street.

NEWCASTLE, PENN.
Pennsylvania Wireless Mfg. Co.,
507 Florence Ave. “8HA”

OMAHA, NEBRASKA
O-B Radio Supply Co.,
406 Brown Building.

PHILADELPHIA, PENN.
Philadelphia School of Wireless
Telegraphy,
Broad and Cherry Streets.

PROVIDENCE, R. I.
Rhode Island Elec. Equip. Co.,
45 Washington Street.

PITTSBURG, PENN.
Radio Electric Co.,
3807 5th Ave.

SEATTLE, WASH.
Northwest Radio Service Co.
609 Fourth Ave.

SCRANTON, PENN.
Shotton Radio Mfg. Co.
P. O. Box 3,

Branch 8 Kingsbury St.,
Jamestown, N. Y.

ST. LOUIS, MO.
The Benwood Co., Inc.,
13th and Olive Street.

TORONTO, ONT., CAN.
The Vimy Supply Co.,
567 College Street.

WICHITA, KAN.
The Cosradio Co.,
1725 Fairmount Ave.

Responsible Dealers: Write for interesting sales proposition on Radisco apparatus

If none of the above agencies are in your vicinity, or do not give you the desired
information on Radisco Apparatus, communicate with

RADIO DISTRIBUTING COMPANY :

Newark, New Jersey

e =
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“IN THE GOOD OLD SUMMER TIME™

You did not get that C-W set fixed up. Get
busy now so you will be in for the coming
season. We have parts or finished instru-
ments. Only the best get our list before

ACE

Remember— “You may pay more but you can’t buy
better”.

DEALERS, if you are going to be ready
for the Holiday rush, let’s have your
orders. We are going to publish our
dealers’ list, get your name in. Our ap-
paratus is licensed under Armstrong
Patent No. 1,113,149,

The Precision Equipment Company, Inc.

Manufacturing Engineers

2437 Gilbert Ave. Dept. B

A RADIO RECEIVING SET
$6.50

Just the thing for beginners. Requires an an-
tenna only 100 ft. long and 30 ft. high. Can
be used for field work and various experi-
mental purposes. Only an hour to install it
and hear signals. Range up to several hundred
miles.

CORWIN BINDING POSTS
12c each

A multi-purpose binding post, adaptable to any type of
equipment, adding to the appearance of the finest in-
strument. Use them on your new set.

“We are all out of catalogs,—new catalog ready about
Dec. 1st.

Money will be refunded to those who did not receive
a catalog and have paid for it. Please notify us.

The American Electro Technical Appliance Co.
235 FULTON ST. DEPT. EM. NEW YORK CITY

Cincinnati, Ohio

OVER A THOUSAND

Amateurs have taken advantage of our offer of

INSTALLMENT PLAN

purchase of ANY piece of ANY make of apparatus parts, suppliss and rew
materiale. [f you are not receiving the “RVA" BULLETIN, you sond
ton cents for it and receive the September issue as the first one (& 16 page
issue) together with a loose leaf binder, Bargain supplements, etc.

J. DONALD VANDERCOOK & CO.

3 North York Street

ELMHURST ILLINOIS

ARE YOU INTERESTED IN MACHINE WORK?
If So, Do Not Fail to Read the Series of Articles by H. H. Parker Beginning
in This Number. They Will Tell How to Make Your Own Shop Equipment.
Subscribe Now to Everyday Engineering Magazine.

| COMBINED COAL GAS AND
WATER GAS PROCESS

HE outlines of a process of gas

production is given here, from
Vienna, in which the distillatory coal
gas method is operated in combination
with the well-known and meore recent
water gas process. To start with, air
is blown through a converter filled with
coke. This produces a gas rich in
carbon monoxide and of fairly good
calorific value. It is used to heat a
superheater. This may be taken as
the first step. Next, the converter is
charged with bituminous coal and su-
perheated steam is blown through it
in the reverse direction to that taken
by the air. The steam has been super-
heated in the superheater just men-
tioned. Here a double operation takes
place. The hot steam generates in the
presence of the hot coke, hydrogen and
carbon monoxide gasses. This mixture
is water gas. Simultaneously the coal
is acted on by the intense heat and
ordinary coal gas is distilled and mixes
with the water gas, and the two go off
to the purifiers and to the gasholders.
When the heat falls to a point where
the distillation and decompositions no
longer take place in proper degree, the
first cycle i1s recurred to and air is
blown through the coke now in the
converter, but in the reverse direction
to that taken by the steam; it is a re-
currence to the original direction of the
air. It will be seen that there is here
no residue of coke, that even the pro-
duction of tar may be minimized, and
that the principal side product will be
ashes and slag,.

A SECRET WIRELESS STATION

A WIRELESS telegraph outfit has
been discovered by fishermen at
Melleha Bay, anchored in 20 fathoms
of water, with the masts and working
parts below the surface to a depth of
8 fathoms. The apparatus, which is
said to be complete in every detail and
of German manufacture, was removed
by the Dockyard Authorities for ex-
amination.

The smelting of zinc was commenced
in England about the year 1743 by
Champion, who maintained great se-
crecy about the process. The zinc was
used for a variety of purposes previous
to its employment in brass making as
all brass made at that time was pro-
duced by the calamine method, by
means of which no metallic zinc was
required. The fact that better brass
could be made from the metallic zinc
required a long time for acceptance
and it was even as late as 1859, says
| Percy, that a few calamine brass fur-
naces were still left. Within a few years,
| however, they passed out of existence.
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Amplification 100 Times

Do you want to receive signals of marvelous strength; to hold those that grad-
ually fade out and to bring in stations that you have never heard before? You
do not need a big aerial to get them,—use the new

PARAGON
RA-Ten

Amplifying Short
Wave Receiver

Licensed under Armstrong and Marconi Patents

Greatest Improvement in Modern Radio

Do you remember the super service of the old original Paragon RA-6 ampli-
fying short wave receiver? This new set surpasses it in every respect

and the original RA-6 was the only one of its kind

150% improvement over the old original Paragon, away ahead of all other
receivers and excels the most serviceable set on the market today.

Here are the 1509, Pointers

A Wave Length range of 160 to 1,000 meters.

24% more sensitive and selective than the RA-6.

All amplification obtained without change of spark tone.

Objectionable effect of change in note entirely eliminated.

Coupling has scale of 180° instead of go°, giving wider range
of coupling.

Controls on all adjustments fitted with vernier attachments per-
mitting of very fine tuning and control.

No dead end losses.

Cabinet of quartered oak; overall size 2054 x 8 x 714”; white filled
engraving, bakelite panel, knobs and dials.

Every set sealed before leaving factory, which is a guarantee for
two years.

A super product of Adams Morgan Co.’s unapproachable engineers.
And the price $8s.00.

Startling surprises in store for you if you will send for special bulletin describing this set.

Remember the old Paragon—this one beats it and all others by miles—our special bulletin
tells you how. Send for it—it’s free.

Our word of honor to you is our guarantee. Let us prove it.

CONTINENTAL RADIO AND ELECTRIC CORP.

J. DI BLASI, Secretary Sole Distributors of the Paragon RA-Ten J. STANTLEY, Treasurer
DEPT. F.6. 6 WARREN STREET NEW YORK
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ACME TRANSFORMERS

High voltage D.C. from 110 volts A.C. 6o cycles is easily
obtained by using this transformer and rectifying tubes.

The pulsations are easily smoothed out with ACME
CHOKE COILS and CONDENSERS.

200 watts 500 volts D.C. 50 watts 350 volts D.C.

This transformer may also be used for Radio Telegraphy
using A.C. on the power tube modulating at 60 cycles.

WRITE FOR BULLETINS

ACME APPARATUS COMPANY
24 Windsor Street Cambridge 39, Mass.

Transformer and Radio Engineers and Manufacturers

YPE Z. R. F. Regenerative Receiver for 175 to 600 meters consists of our
new Z. R. V. Variometer, a coupler of similar construction to the variometer,
grid condenser and grid leak. The panel is of Y-inch bakelite, handsomely
engraved and fitted with three 3-inch dials. It measures 1434 inches long by 5%
inches high and exactly matches our detector and amplifier panels advertised in
last month’s Everyday Engineering,
TYPE Z. R. F. REGENERATIVE RECEIVER. ........ $38.00
TYPE Z. R. V. VARIOMETER only................ 6.50

Apparatus which excels in those qualities which for 13 years have maintained its_enviable
reputation for reliability will be found pre-eminent in the display rooms of discriminating
dealers and is manufactured by

CLAPP-EASTHAM COMPANY

131 Main Street Cambridge, Mass.

Catalogs mailed for 6¢ stamps

MAKE YOUR OWN REGENERATIVE RECEIVER
USE WILCOX VARIOMETER PARTS

SET NO. ONE con- . SET NO. TWO con-
tains earefully turned S iBl| tains all parts for
wooden parts as ll- : ! } variometer including a
lustrated. ! 3" dial.

Price $2.50 Postpaid S T - Price $5.00 Postpaid

THE WILCOX LABORATORIES, LANSING, MICH.

BOOK REVIEW

SELECTED STUDIES IN ELEMENTARY PHYSICS.
By E. Blake. 175 pages, 43 illustrations,
cloth bound, 74 by 5 inches. Published
by The Wireless Press, Ltd.,, London,
England.

A man who knows nothing of wire-
| less can make a set work, and a man
| can know quite a little about radio tho
he is entirely ignorant of the scientific
phenomena upon which it is based.

To sum up Mr. Blake’s book in a
few words, it supplies the information
I which writers do not consider a part of

radio books, namely, explanations of

such subjects of physics as aether and

space, matter, force, and motion, stress,

strain and elastricity, electromagnetic
| theory of light, chemical actions, names,
| formulas, and electro-chemical equiva-
lents, all of which have a bearing on
radio work.

Many answers to puzzling questions
| which continually confront the radio

experimenter are found in this book.

|

NONFERROUS MINING INDUS-
TRY IN THE UNITED
KINGDOM

ISCUSSING the nonferrous min-

ing industry in the United King-
| dom, Consul-General Robert P. Skin-
ner, of London, says that tungsten ores
(wolfram and scheelite) are mainly
by-products in tin mining, and the high
| prices realized for these materials and
for arsenic ore during the war were of
great assistance to the tin mining com-
panies producing them. Tungsten was
in great demand for high-speed steel
making and some attempts were made
to work mines yielding wolfram alone;
but, with one exception, these mines
scarcely reached the productive stage
during the war, and at the present mar-
ket price for the ore they cannot be
worked at a profit. The British pro-
duction of tungsten ores amounted in
| 1918 to 302 tons, or about 1 per cent
of the world’s output.

Arsenic ores (arsenical pyrites or
mispickel) is a sulpharsenide of iron.
White arsenic is the product of a roast-
ing process, and in most cases is a by-
product of the treatment of tin ore.
During the roasting process the iron is
oxidized and the arsenic volatilizes as
“arsenic soot,” being collected in the
flues. “White arsenic” (As,O,) is the
refined product. The British produc-
tion in 1918 was 2,349 tons, or about
15 per cent of the world’s production.

Barium minerals occur as barytes
(sulphate of barium) and witherite
(carbonate of barium), the latter form-
ing only a small proportion of the pro-
duction. The present British production
(66,360 tons in 1918) is about 22 per
cent of the world’s production and 66
per cent of the normal home consump-
tion. Barytes is in part a by-product
of lead and zinc mining; but the larger
proportion is mined independently, and
the production can be largely increased.
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announces

THE IDEAL AMATEUR TUBE

in this new

AudioTron Detector Type C-300

WITH STANDARD FOUR PRONG BASE

Insist on Type
C-300

$5.00

Patented Nov. 7, 1905; Jan. 15, 1907;
Feb. 18, 1908. Llcensed only for am-
ateur or experimental uses in radio
communlcation. Any other use will be
an infringement of above patents.

YPE C-300 possesses combination properties—it
functions as a highly sensitive spark detector, an
Audio-Frequency Amplifier, an Oscillator for re-
generative amplification and C W reception, a radio-
phone detector and amplifier — with the added ad-
vantages of low B Battery (18-227% volts) ease and
permanency of adjustment, uniformity and quietness.

Type C-300 is produced by an cntirely new process of
manufacture. (Gas action must be coupled with elec-
tron emission for high signal audibility and sensitive-
ness as a detector. In the past it has been impossible to
control this necessary gas content during manufacture
and also obtain uniformity. Put Type C-300 to the test
as we have in comparison with all previous types of
tubes. I am confident of your answer.

Produced in large quantities entirely by machinery in
the largest vacuum tube factory in the world has made
it possible to offer Type C-300 at the remarkable price
of $5.00. Every tube is carefully inspected and tested
and 1s guaranteed free of all mechanical and electrical
defects.

Cunningham Type C 301 High Vacuum Amplifier

is designed to meet the demand for the Navy Type amplifier and
regenerative receiver. The internal structure and exhaust permit

operation at plate voltages of 40 to 100. Ampli-
fication constant 7 to 9 with internal impedance
of 20,000 to 12,000 ohms. Price

3@ 50

SEE YOUR DEALER TODAY and get your copy of Bulletin C-300 describing these new tubes. If your dealer
cannot supply vou send us his name and address and we will mail you a copy without charge.

Dealers—Jobbers

You will he interested in my proposition
on the new tubes wlith the standard
four prong hase, packed In attractive
individual cartons. DELIVERIES FOR
60 DAYS NECESSARILY IN ROTA-
TION. Write today for full details.

Service and Quality since 1915 Guaranteed by

o

e

TRADING AS

AUDIOTRON MFG. COMPANY
35 MONTGOMERY ST. SAN FRANCISCO

Please mention EVERYDAY ENGINEERING MAGAZINE




other part of your equipment.

—Look them over:

receipt of remittance.
Money Order.

Price
Unmounted
ceeeres s 80

In spite of Prohibition we can still use the old expression, to show you that
your inductance units can be purchased at just as reasonable a figure as any

There's just One way—buy direct from the
manufacturer. Honeycomb Coils are now available at “direct-to-you™ prices

Turns Price
Unmounted
300... ...85

. 12.00
........................................ 2.50

Any of the above sizes will be sent postpaid to all points in the U, S. upon
To avoid delay or possible loss remit only by Postal

87 WILLARD AVENUE

COTO'COIL CO. PROVIDENCE, RHODE ISLAND

seriously considered:—
First,

operation, etc.

Amplifier

Small and Compact
Rugged Construction

Laboratories.
509% Louder Signals
Does not “Howl”
Greater operating efficiency

four standard types.
Dealers:

Dept. B.

AMPLIFIERS

In the purchase of an amplifier, there
are three vital points that must be very

the amplifier itself—its me-
chanical and electrical construction, the
quality of the materials, etc.

Second, the manufacturers—their ex-
perience, engineers and equipment.

Third, the performance—that is, the
dependability of the apparatus,
actual efficiency of the apparatus in

A Few Features of the Cockaday

Designed and perfected by competent
engineers in well equipped Research

AN
SINGLE STAGE

the

Type DA-1
Detector and Single
Stage Amplifier

$45.00

When you have carefully weighed and considered these three
factors, you too, will choose a Cockaday Amplifier.

Made in

Write for Prices

L. M. COCKADAY & CO.

2674 Bailey Ave.

New York

|
|
{

| treated state.

Everyday Engineering Magazine for November

STEEL FOR DIES

DIE blocks for making drop forg-
ings are made in four standard
grades of steel, of which three are alloy
steels.  Blocks of chrome steel, heat
treated, come ready for service and
require no further hardening. This
steel makes a good block for medium
and heavy forgings, such as crank-
shafts, gear blanks, etc. These blocks
show a normal scleroscope hardness of
about 45, but can also be furnished in
a hardness of 50 to S5, if required.

Die blocks of chrome nickel steel are
furnished both in the annealed and in
the heat treated state. \When annealed,
they show a scleroscope hardness of 30
or less. \When heat treated, the hard-
ness varies between 33 and 36. When
furnished in the heat treated state, the
blocks do not require hardening. These
blocks are especially recommended for
forgings of heavy sections, owing to the
heavy strains to which the die blocks
for such forgings are subjected. Blocks
of this material can be hardened to a
scleroscope hardness of 65.

The third grade of alloy steel from
which die blocks are made is the oil
hardening chrome nickel steel. The an-
nealed blocks show a scleroseope hard-
ness of 32, while the heat treated blocks
show a hardness of 34 to 36. Blocks of
this steel are especially recommended for

| thin sectional, deep impressions or in-

tricate shape forgings. These blocks
may be hardened to 70 scleroscope and
in hardening them it is essential that
the entire block be immersed in oil.
Blocks of carbon steel are also
furnished either in the annealed or heat
The annealed blocks
show a scleroscope hardness of 30 or

' under, while the heat treated blocks

show 33 to 35 deg. Heat treated blocks
may be sunk without any further treat-
ment. These blocks are especially rec-
ommended for upsetting dies. With
blocks of this steel, a scleroscope hard-
ness up to 60 is obtained.

In heating die blocks for heat treat-
ment, the blocks are placed in the
furnace face up, and an air space of at
least 6 in. is allowed between blocks.
The blocks are allowed to heat slowly
and evenly till they reach a temperature
of 1400 deg. F. In order that the block
may be thoroughly “soaked,” that is,
uniformly heated all through, a period
of 50 minutes per inch of the smallest
dimension of the block must be allowed.
The block must be drawn immediately
after hardening. If blocks which have
been hardened are to be annealed they
are heated to 1400 deg. F. and allowed
to cool slowly in a sealed furnace.

Before a die block is heated for hard-

| ening the impression should be care-

fully polished. Cold blocks must not
be introduced into a furnace already
hot. If a block shows uneven heating
by uneven color it should not be
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quenched. The block should not be

allowed to become dead cold in the
bath. The above information on die NEG I ‘
blocks is taken from a booklet on the r

ST

subject issued by the Pennsylvania
Forge Co.

SYNTHETIC RUBBER IN
GERMANY

HE production of synthetic rubber

by the firm of Friedrich Bayer in
Germany attained 150 tons per month
toward the end of 1918. This fubber
sold at 37 marks per kilogram ($4 per
pound on a nominal exchange rate
basis), and was used almost exclusively
for storage battery jars for submarines,
portable lamps for the army, army auto-
mobiles, etc.

FIGURING MATERIALS USED IN
CONCRETE

NE of the first problems in plan-
ning any concrete construction is

the quanity of each material necessary.
The quantity may be estimated as fol-
lows: Suppose 850 cubic feet of ce-
ment is needed. A mixture of 1-2-4;
that is one part cement, two parts sand,
and four parts gravel by volume is used,
requiring two bags of cement and mak-
ing a total of 814 cubic feet of concrete.

It will require just 100 times as much You Can Get Signals From

of each material as in a two bag cement . . .
mixture, or 200 bags of cement, 375~ Otations You’ve Been Missing
cubic feet of sand and 750 cubic feet
of gravel to make 850 cubic feet of
concrete. Calculations may be made
for any size structure on this same

“Effective Resistance” has been reduced almost to the vanish-
ing point in the Connecticut Variable Condenser. That means
to you a stronger signal—therefore an increased range. You can
therefore get signals from stations you’ve been missing. The

basis. . :
Asts ’ scale is graduated over 360 degrees (twice that of the rotary),
ELECTRIC VEHICLES IN which means clearer readings throughout, with the special ad-
ENGLAND vantage of securing readings at both the low and high extremes
In England there is considerable in- of the scale.
terest in the electric vehicle. Its de- These two cardinal advantages enable the average operator to

velopment is restricted, however, be- secure results hitherto possible only for the expert.

cause there are so few charging stations. A simple booklet explains and illustrates this Variable
Of the two standard types of storage I Condenser thoroughly——send a postal
battery of metor cars no preference is for your copy.

reported for the other. It is said that Mention Your Dealer’'s Name

the nickel-alkali-iron oxide battery rep-

resented in this country by the Edison

Battery, stands abuse better. There is .CONNECTICUT }Eﬁ'}’:‘.’,’,‘é COMPANY-
a new Italian battery, the De Markis, LU Connecticut

of the lead plate type which is very - — —
favorably spoken of. The storage bat-

tery shunting locomotive is being used l EFFECTIVE OCTOBER 25, 1920
in England in track yards with con- ‘ Revised list prices of “STANDARD VT BATTERIES” will be:
siderable success. The warning is given Type No. New List Price
that in charging a storage battery the | 7623 . ... $1.50
tempelt;z(x)ture sshould not be allowed tol 7625 2.65
rl‘se a ve ll ] Fahrenheit- *« ® ® 2 ° 0 e = l. lllllllllllll .

7650 (Plug Variable)......... 3.50

Y

List price of “ARRANBEE” Miniature Jacks and Plugs will remain
$1.50 per dozém. One amateur says “think they are just what
every amateur needs.” You'll say the same.

Patronize the Dealer Handling These Products and Be Satisfied.

In Chicago the customers purchasing
electric power and light are increasing

at the rate of 30,000 to 40,000 addi-
tional consumers each year. It is | RICHTER-SCHOTTLER CO., Mfgrs., 198 Roebling St., Brook-

thought that the Chicago Co. is thel £ b 1o Puelnsto%:c;ﬂ: (s::.',' r::‘?'vi‘:-'lf. Sl L Stm‘i";;‘: :;r 72;311",.
largest one in the world of its kind. [ » e ||
LEARN MORE TO Practical Automobile, Mechanical and Electrical Books. Cata.log
EARN MORE— Free. Norman W. Henley Pub. Co., 2 W. 45th Street, New York City.
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An Inexpensive Radio
Receiving Set for Amateurs

OR the beginner in Radio work, this DeForest Simplified

Radio Receiving Station offers the easiest and least expensive
way to secure accurate, efticient and expertly designed apparatus
of usual DeForest superior quality. The set is complete; Aerial
and Ground connections, “Honey Comb” Tuning Coils, Crystal
Detector, Tuning Condenser, Head Telephones, all necessary wire,
insulators, back-board, base mounting, etc. Full instructions for
installing and operating accompany the apparatus. The beginner
can secure no better apparatus and with this set will gain practical
knowledge and experience. Price, Complete Set, $47.35.

SEND FOR CATALOGUE

Describes and illustrates DeForest Recciving Apparatus and_the
DeForest Unit-System, of which the above set is a part. Send
10c for a copy.

DE FOREST RADIO TEL. AND TEL. CO.
Lee DeForest, Inc,, 451 Third St., San Francisco, Western Distributors
44 \m\‘mn\nv\u\umn\hm -

Inventors and Manufacturers of High Grade Radio Apparatus
1415 Sedgwick Avenue, New York City
§‘“‘§;’"‘F’ IRESTES
ATTENTION AMATEURS
The only practical adapter

Price $1.50

RADISCO AGENCY

We make up sets to specifications

<\\I\]§D>

Dealers write for proposition

Made by the
AMATEUR WIRELESS EQUIPMENT CO.

1390 Prospect Ave., Bronx, N. Y.

Catalogue sent on receipt of 10c, which
may be deducted from first order.

THE RADI0 ELECTRIC COMPANY.

Write us about our new audion control, on standard 5” x 5 panel.
Bulb in rear of panel. May be put in 5” x 5” cabinet. Price $9.00.

Write for circular.
We carry a complete stock of apparatus and parts.
Send 10 cents for our new catalogue.

The Radio Electric Company,

3807 FIFTH AVENUE, E. PITTSBURGH, PA.
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| OLD INNER TUBES HAVE MANY
USES
LL motorists, and that term now in-
cludes many thousand farmers and
mechanics, accumulate damaged or un-
serviceable inner tubes. What to do
with them besides selling them at a
small price for old rubber is a question.
But these old tubes can be used in
many ways to give excellent and varied
service. If cut crosswise in widths from
a quarter to a half inch, excellent rub-
ber bands can be made. They may be
used in numerous ways, as for holding
the pages of note-hooks, or for holding
the tubes that have been repaired and
'are carried in the automobile. They
| may be used for holding the covers of
| the hoxes filled with small drills, cotter-
| pins or nuts. They also serve for se-
| curing small bundles. Various other
uses will suggest themselves to the
owner. Being so much larger and heav-
| ier, they are much more useful than the
bands usually sold in stores.

Pieces of tubes may be cut with scis-
sors and used for washers for various

| purposes. These washers will not last
as long as washers made of treated fab-
ric or special packing for general use,
but considering what they are, they give
reasonably good service. Occasnonally
the nozzles on hose or tree-spraying
outfits will not fit tight and a washer cut
from an old tube will serve an emer-
gency purpose and perhaps will save a
special trip to town or to a store when
work is pressing.

By starting at the end, cutting spi-
rally round tube, one can get as long a
strip of the rubber as one wants. These
strips may be used to wind hammer and
ax handles and iron lever handles on
farm implements. Put on some rubber
cement on the handles and then wind
on the strips of rubber, being careful
to keep them stretched fairly tight.
There is a little trick to tucking the
last end under the last “two times
around,” but after one handle has been
wrapped the others are done easily.
These wrapped handles do not blister

| the hands and the rubber wrapping will
be found perferable to wrapping with
adhesive tape.

By all means save the valve stems.
Sometimes a valve stem is damaged and
must be discarded. The valve stem out
of an old tube can be inserted, ce-
mented, then fastencd by the wing nut
and lock nut, and the tube will be as
good as it ever was.

Pieces of old inner tube can be used
for patching any articles made of rubber
in an emergency but great care should
be taken in cementing to insure adhe-
sion of the rubber. Old rubber will not

stick as well as new material,

ARE YOU READING
THIS ADVERTISEMENT ?

D

spas2? You are out this time, but there is no rea-
son why you shouldn’t get in soon,

OES it occur to you that while you are reading
these lines fifty thousand other people might
be reading your advertisement if it occupled this

Write for Advertising Rates Today
EVERYDAY ENGINEERING
MAGAZINE
2 W. 45th Street New York City

Please mention EvErynay ENGINEERING M AGAazI
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A BRIEF HISTORY OF ARTI-
FICIAL LIGHTING

UST how man first came to harness
fire for heat and light we shall
probably never know. Many are the
legends and myths as to its origin. In-
numerable are the phases of its wor-
ship. Incalculable are its beneficiences.
And interesting, indeed, are the steps by
which man has advanced from the
flickering torch and arduous firestick
to the brilliant filament and powerful
arc of modern times. Perhaps a flash
of lightning kindled the leaves of some
primeval forest to the wonderment and
alarm of our arboreal forebears. Per-
haps the striking upon a rocky ledge of
a stone hammer aimed at some enemy,
showed the latent spark awaiting man’s
bidding. Who can tell? :
And like was his wont as to all things
that represented his greatest needs and
above which clustered his most direful
fears, man, from the beginning of time
has worshipped the “sacred flame.”
The Peruvian with his Vestals of the
Sun and the Roman with his Vestal
Virgins, were but echoing the worship
of the savage and of the early Egyp-
tian, who looked upon fire as a ravenous
beast that bit all that approached, or
as an insatiable .god that devoured
everything it could seize, only to be
ultimately destroyed by what it con-
sumed.
All tribes agree that some time—
somehow—the priceless gift of fire

came from the sky—whether from the |

mysterious recesses of the sun or from
the sacred realms of the gods. And
strange to say, the ultimate in light
was the result in part of a significant
“message” from the clouds interpreted
by that mighty minded American, Ben-
jamin Franklin;
hundred years elapsed before man fully

profited by the lesson of the kite and |

the key.

Probably the most interesting and
beautiful of all of the myths having to
do with the, origin of fire is that of
the Greeks with reference to Prome-

theus. He and his brother, Epimetheus, |

were commissioned by the gods to cre-
ate and people the earth. Epimetheus,
it seems, was so prodigal in endowing
the animals with distinctive qualities

although nearly a |

that when he had finished man, he |

found that he had no gift worthy to
bestow. He therefore appealed to Pro-

metheus, who, with the aid of Minerva, |

lighted his torch at the chariot of the
sun and gave to man the precious gift
of fire.

Man was thus enabled to make weap-
ons and tools; as well as to light and
warm his dwellings and ultimately to
develop the arts and industries. The
cave man doubtless felt duly grateful
for his fitfully flaring torch which re-
vealed to him the yawning abyss or

(Continued on page 173)
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MURDOCK
No. 55

2000 OHM SET............ $4.50
3000 OHM SET............

THE ‘“FONES”’ FOR YOU

because they meet the most exacting
requirements of any experimenter
who desires, primarily, sensitive, sus-
taine.d service.

We urge a TRIAL, since we know
that you will appreciate their supe-
riority.

FOR SALE BY LIVE
DEALERS EVERYWHERE

Bulletin No. 20 will
be semt on request.

Wm. J. Murdock Co.

90 CARTER STREET
CHELSEA, 50, MASS.

SEE OUR SPECIAL BOOK OFFER
ON PAGE 102, VALUABLE
BOOKS GIVEN AWAY FREE.

I

Federal
Radio

Accessories

Are the Recognized
STANDARDS for Their
Respective Uses.
BULLETIN 102 W.A.
Gives full description. Be-
sides it contains valuable
information on

AMPLIFICATION

of Radio Signals
Send 6c in Stamps today and
receive this Bulletin.

FEDERAL TELEPHONE

AND TELEGRAPH CO.
1756 Elmwood Avenue

BUFFALO, N. Y.

ELENIUM, properly prepared, possesses

the wonderful property of being sensi-
tive to light. In darkness its electrical re-
sistance is very high, but light has the power
of reducing this resistance to a low enough
value to allow a current to pass of a den-
sity depending on the strength of the light.
Selenium cells can be used to govern relays,
controlling switches, which turn on the lights
as daylight fails, and off again when arti-
ficial light is no longer required. This is
only one of the many possible uses sug-
gested in Thos. W. Benson's book, ‘“Selenium
Cells,” which tells in addition how to con-
struct, test and use these cells. The price
is $1.50 postpaid.

SWANSON BROS.

TECHNICAL BOOK SERVICE
186 No. LaSalle Street Chicago

“POROX"

“Trade Mast™

High grade Batteries made up in
single transparent Celluloid and
Pyralin cells for model and radie
work.

Special Batteries made to order
also duplicating of foreign bat-
teries.

Prices on request.

ALBERT MULLER

8758 Queens Boulevard
Jamaica, Long Island, N. Y.

Baldwin Phone

The Choice of the Radio Engineer

The foremost radio engineers of the country, with
every facility at their command for testing the audi-
bility and sensitiveness of every phone, are the most
ardent boosters of Baldwin Phones.

Send for a_copy of our new booklet C. It
will explain completely and give prices.

JOHN FIRTH & CO., INC,,
18 Broadway,
New York

ENGINEERING MAGAZINE



172

LEARN WIRELESS AT HOME

The New York Wircless Institute will make you an operator—AT HOME—in your spare time—

uickly, easily and thoroughly. No previous training or experience required. Qur Home Stady
The Demand %onrn: has been prepared by idr. L. lg Krumm, formerly Chx,;? Radio Inspector, Burcau of Naviga-

Everyday Engineering Magazine for November

tion, N. Y. Radio experts able to impart their practical and technical know edfe to YOU in an e¢asy

f or to wnderstand way, will direct your entire Course. The graded lessons mailed you will prove s

. fascinating that you will be eager for the next one. The instruments furnished free, will make it as

Wireless Operators easy to learn the Code as it was to learn to talk. AN you will have to do, is to listen.

Far E d BIG SALARIES

ar Lxceeds Wireless operators receive excellent salaries ranging from $125 to $200 a month and it is only a

stepping stone to better positions. There is practicall‘f_ no limit to your earning power. Men who

The Supply but yesterday were Wireless Operators are now holding positions ‘as Redio Engineers, Radio In-

spectors, Radio Salesmen at salaries up to $5,00C a year.

Travel the World Over

A Wireless Operator can visit all parts of the world and
receive fine pay and maintenance at the same time. Do you
prefer a_steady position without travel? There are many
opportunities at the numerous land’ stations or with the Com-
mercial Wireless or with the Steamship Companies.

FREE Instruments and Text Books

We furnish free to all students, during the course, the
wonderful receiving and sending set exactly as produced in
the illustration. his set is not loaned but given to all
students completing the Course.

The Tranemitter shown is the celebrated Ommnigraph used by
several Departments of the U. S. Government and by the  This wonderful Set for learning the Code furnished free with our Course
leadlnf niverntle:h Colleges, Technical and Telegraph

Schoels throughout the U. S. and Canada. Start the Omnigraph, place the phone to your ear and this remarkable invention will send you
Wireless Me-ues{ the same as though ly’ou were receiving them, through the air, from 'a Wireless Station hundreds of miles away.

When you apply for your license, the S. Government will test you with the Ommnigraph—th i i
our m{ients. Xnk any U. S. Radio Inspector to verify this. Ze8 e same model Omnigraph as we furnish to

FREE Post-Graduate Course — e e —
th’s Post-Graduate Co , if deaire, at of th
Ircess Wircloss Sehoots 1o N. V- Gty Now Torkoriie “Wonder: G THE N. Y. WIRELESS INSTITUTE

e largest port in the World and the Headquarters of every leading

Wireless and Steamship Company.
Send me free of charge, your bocklet “How to become an Expert

I Dept. 21, 258 Broadway New York City
Easy Payments I Wirel ” i i
A small payment down will enroll you. We will make the payments so I incl:{:dei;sg ?g;:atlg:'n 5?3:::3::5:‘ f: l”?artnculars CH ELER (SEES

sasy that anyone ambitious to enter the fastest growing profession—
Wireless—may do so.

Send for FREE Booklet

Without obligating you in any way, send for our booklet “How to become

an Expert Wireless Operator’—it is free. Mail the coupon attached, or
postal or letter—but do st to-day.

CHELSEA

Variable Condensers
(Die Cast Type)

No. 1.—.0011 m.f. mounted..
No. 2,—.0006 m.f. mounted. .
No. 3.—.0011 m.f, unmounted
No. 4,—.0006 m.f., unmounted 5

Top, bottom and knob are genuine bakelite, shaft of
steel running in bronze bearings, adjustable tension on
movable plates, large scale reading in hundredths, high
capacity, amply separated and accurately spaced plates.

Unmounted types will fit any panel and are equipped

k
DUCK’S o5¢eaze.

Electrical
i Weces Catalog
JUST OFF THE PRESS

176 Pages of Wireless
Instraments

Any radio amateur will tell you

r 1 : o W No.3  with counter-weight.
there is no_catalog to take 1u.place, Purchase from your dealer; if he does not carry it, send to us. Bulletin sent upon request.
and that it is a Beacon Light to

guide you in the selection of your ap- CHELSEA RADIO CO., 13 Fifth St., Chelsea, Mass.

paratus. Manufacturers of Radio Apparatus and Moulders of Bakelite.

THIS UNRIVALLED CATALOG ——
FOR $2.00 YOU

MAILED TO ANYONE UPON RE.
CEIPT OF 12¢ IN STAMPS OR COIN, can build an

which may be deducted on first dollar

_ — —

{Both Morse and Wireless' and RAILWAY ACCOUNTING
RS fehe ooy e gay B s e || BLECTRIC MOTOR
at cost of catalog and low prices lchool-esublirt:el“ or advancement. est and larges which will operats on any attery. parts
: d 46 vears. Endorsed by Telegraph, Rail- let ith B Prin
pr:hlbll distribution otherwise way. Radio, and Government  officials. Eexpenn& Jow- ' f;‘iﬁ? P:mvl'; onlyfu°25c.r e B G D G
oo —— - opportunities to earn large portion. Catalog frec. | A. F. Cassell
Wh.t Thi' Big Catalog Conhins DODQE’'S INSTITUTE 740 C Strest. Valparalee. 1ad. | 52 West 130th St. New York City

=
176 pp. Wireless Ap- | 42 pp. Motors and |

paratus for Com- Bynamos ; ] IRELES

mereial t:lnd BX- | 8 pp. Flashlights; _—
perimental use;

10 pp. Raw Matertal; | 2 BP; Medical Bat.

teries ; Wo make & chargs of 25¢ fer it
2 pp. Transformers; esupen velhe! No. K-12
» P “:;ll: and Stg. s g%ltw and oy B nrohm"o?lg o more. Ready May 25
8 op Telograph |20 pp. Hloctrical and You cannot get satisfaction frem wireless instruments unless they are absolutely
Instruments ; Mechanioal Beoks, perfect. The slightest imperfection in construction destroys their efficioncy. We

catalog and offer for sale wireless apparatus of the highest quality, guarantsed te be

— mechanically and electrically perfect.
THE WILLIAM B. DUCK CO. Get & copy of eur complete wireless catalog and order all of your radio material
244-246 Superior Strest, Taledo, Ohio frem one source of supply and save trouble.
©ur 180 page combined Manual and Catalog illustrates and accurately describes the
— —— uses of standard radio instruments.

The Radio Articles Are a Dist.nctive MANHATTAN EL‘ECTRICAL SUPPLY CO" INC.

. R New York—17 Park Place uis— Pise
Feature of This Magazine Chicago—114 Se. Wells St. s.nsx-!}.'"m.coiﬁz m”hlt; St.

{

Please mention EVERYDAY ENGINEERING MAGAZINE



Everyday Engincering Magazine for November

A BRIEF HISTORY OF ARTI-
FICIAL LIGHTING

(Continued from page 171)

prowling beast. Indeed down to the
time of Queen Elizabeth the “man
about town” who sallied forth at night
to join congenial spirits at the village
inn or to pay his respects to his lady
fair must needs call into service a
torch bearer if he would not fall prey
to the “strong arm” men of his day.
The men and women of early Rome,
and Pompeii and Athens, in all their
splendor, were dependent upon lamps
burning animal fat, the bronze and
silver workers vieing with each other in
their designing and fashioning. Candles
of tallow, bayberry and “wax” came
later, and gave rise to a wide variety
of artistic candlesticks and candelabras.
INluminant gas made from coal was
used as early as 1800. Petroleum-

called, came into use as an illuminant
about the time of the Civil War.

The first arc lamp was invented by
Sir Humphry Davy in 1810, the energy
being developed by the use of batteries.
In 1863 the first machine to generate
electric current for an economic purpose
was used to light French and British
light-houses.

Thomas A. Edison, in 1879, as-
tounded the world with his “incan-
descent” lamp, the first high resistance

|
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Announcement in Re:

WICONY RADIO APPARATUS

Having acquired new and greatly enlarged factory facilities in order to take care of
the extraordinary demands being made on us by the government, commercial and
foreign requirements, we beg to announce the consummation of an arrangement with

The Pacent Elec

Mr. Louis Ger

tric Company, Inc.

ard Pacent, Pres.

150 Nassau Street, New York City

% o ; f | whereby that Company, and Mr. Pacent will act as exclusive sales agents for Wicony Products to the
kerosene—or ‘“‘coal oil” as it was first |

lamp, in which a filament was made to |

glow in a vacuum. The first filaments
were made of paper, bamboo, etc., and
later of carbon; tungsten in the past
few years having taken the place of
other substances.

Distribution of electric energy was
first accomplished by numerous plants
supplying limited areas. The world’s
first electrical station was operated in
Appleton, Wisconsin, in 1882. Alter-

nating current came into use in 1885. |

The first steam turbines were installed
by the Westinghouse Company in 1900.
An approximation of the development
of electric business of today may be
had from the statement that in 1912
over seven and one-half million h.p.
was developed in America, of which
nearly five million was developed by
steam and about one-half that much
by water power.

The wonderful Mazda lamp and en-
closed arc of today would seem to be
the ultimate in convenience, utility and
economy in the lighting of home and
office and yet the greatest scientist must
doff his hat to the ideal efficiency of
the humble little firefly’s “lighting ap-
paratus” in which the non-utilized heat
is reduced to a negligible minimum,
notwithstanding the slur it has to bear
of carrying its headlight on behind.

| 89 Britannia Ave.

experimenter, amateur, educational and research

trade.

Thus there is associated the most progressive manufacturers of High-Grade Radio Products and
the most progressive selling agency in the country, through which their product will be distributed.
The result will be more and better service, as well as more and better apparatus for all.

WIRELESS IMPROVEMENT COMPANY

Radio Engineers, Manu

facturers and Distributors

47B West Street, New York, N. Y.

The 1920-21 Radio Season Is Here!

Main Office:
88 Broad Street, Boston 9, Mass.

—with the indication of extensive
continuous Wave transmission work.
We carry a complete line of C-W
equipment—motor generators,
motors, transformers, impedances,
vacuum tubes, etc.

If you are in doubt concerning the proper
equipment or its use we will be pleased to
answer your questions—without charge.

The modern Receiving Station is equipped
with a loud speaking device. The new
AMPLIFONE, as illustrated, will meet
your requirements. Amplifies loud and
weak signals equally well, Price, $20.00.

Have you your copy of “Bulletin 14?” If
not it will be mailed you upon receipt of
ten cents—and you may deduct this amount
from your first order of one dollar or
more.

Atlantic Radio Company

Incorporated

Portland Branch:
15 Temple Street, Portland, Maine

A NEW DETECTOR

P
on the crystal. Price ineludes tested
by 3% ins. $3.60. Base § ins by 5 ins

E

|;~t write for information and list

THE BARWICK RADIO SUPPLY CO.

Hamilton, Ont., Can.

~

VACUUM-TUBES REPAIRED
Marconi—Moorhead—Audiotrons
} Four Dollars Each, Postage Paid
Standard Grid Leaks, $1.25; Bases, 60c;
[ and Sockets, $1.00.
||| THE DALTON LABORATORY
| 61 Belvidere Street, Boston 17, Mass.

—
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OU can now
Job -nd a brig

d. At our

-tc adjust an

iekly qualify for a good
t futurein t{e Autn and
u ae hool you learn how
ir all makes of AUTOS, TRAc-
D GAS ENGINES at a tuition
wi your reach, Write for facts today.

Endorsed by Auto Factories,

« ' Graduates and Students
Thousands of our satisfied graduates have made
f°°d and are now earning b|¢ salaries. You can do
t too, Our method of instruction is thorough and

ying
ractor

TokS, 'mucxs
easily

very
erto for full p-rtieulan rizht away
©0 you can start earning good money during the
winter in the city or be ready for a lprmg job on
the farm. Hundredsof othcr men gre maki
onthe help The Milwaukee Motor 38'0
Don’t let your opportunity slipl
A fine Kit of 29 tools worth $17.50 {s
en to avcryone who enrolls now,
ey are yours to take home with you.
Bend for our new Free Book—‘'Making You Mas-
the Aueo." No obligation, Get full infore
& posteard will do, but write at onote
MILWAUKEE MOTOR SCHOOL
Dept 2111 6686 D Ave., Mis keo, Wis.

AUTOMOBILISTS

Save up to 259, on Gasoline

You can double the pleasure you get from
your car—have more power—use less
gasoline by attaching the

H- E C Spark Intensifier
= S0

I1—It Eliminates SPARK
PLUG and Ignition
Troubles,

2—O0vercomes
Cylinders.

3—\IAKES CAR START
EASY IN COLD
WEATHER and Saves
Storage Battery,
4—Attached Very Quick

ly and Will Show Im

mediate Results.

§—DMade to Fit All Cars,

TRUCKS, TRACTORS.

Adjustable, specnl metal point apark gap
—enclosed in treated glass.

Mail Us Your Order Now — Today, We
Absolutely Guarantee to Do What We
Claim for Them. Free Literature.
HERCULES ELECTRIC CORP.
25 Blue Hill Avenue, Roxbury, Maas.

Leaky
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It is One Thing to
Desire—and Another

to Determine

Almost everybody WANTS a good
job—but not so many have the WILL
TO DO what is necessary to get it.

Ask Yourself These Questions:—

Are you ambitious? Do you like machinery?
you want an opportunity to qualify for a better hb
—'m-h prospects of earning MORE MONEY? Would
a position with shorter hours interest you? 1F YOUR
ANSWER IS YES—

We would advise you to see us at once.—
Don’t be a misfit

THINK BIG—You can get what you want if you
£0 after it the right way.

OWLEDGE—Is the BIQ answer to your chance
to earu BIG MONEY.

BUCCESS8-~Is the result of knowing how.

THINK THIS8 OVER—This is your opportunity.

WE TEACH YOU THE HOW—Of the biggest in-
dustry the World has ever known,

AUTOMOBILISM—bas no limit as to how BIG an
amount of money you can earn.

TAKE THI8S OPPORTUNITY—to start yourself on
a career of usefulness—make up your mind to
BECOME AN AUTO EXPERT—and mu yourself
what you would Uke to be—A
It you know how you cannot fail.

1t your rrount occupation offers you no chance of

romot! our ndvlco to you is—come at once and
EEA UTOMO. ILE BUSINESS.
Youu for a big success

BUFFALO AUTO SBCHOOL
Buffalo, New York
P.8.—It you cannot call send us your name for
11 particulars.

BIG BUCCESS—

SAVE MONEY

6000 MILES Guarantee

Economy Reconstructed Tires
made by our new speclal process
are guaranteed to give good ser-
vice because the best materials
are used in their construction.
Our tires are guaranteed for
6,000 miles and we give a FIRST
quality inner tube free with
every tire ordered from us. Our
tires are reinforced with extra
plies of fabric making them
strong so they resist punctures
and blowouts.

S1ZE
30x3. ...
30x3Ys ..
32x3‘/2 .
3ix4

33x4.. 8. .

State with_your order whether a stralght side or
clincher. plain or non-skid tread. Send a deposlt
of $2 (nr each cau'hlx ordered. Bnla;\rce‘ ﬁ

tion
is sent wuh order. References furnished if desired.
NITEO ECONOMY TIRE CO.
205 Weat um- Street New York City

YouCan -Save $50.00‘

By recovering your old nuw
frame yourself.
m-h these recovers to Il(

all makes and 8 46;nd up
modelsiof cars: Pascels Post P-d
Y Srive s cu r-n atiton. We lurnlnh in-
-tmcdon Roof -n: quarters sewed together
with r.-r curtain, fasteners, welta and tacks. All complete. Give
us name, year and mode] number of your car and we -Ill send
rou our c.nlo: e with samples and quots you exact price.

LIBERTY TOP & TIRE CO., Oent. ES, cllollntl. 0.

PEP
MOREs POWER

MILEAGE

KILLS CARBON

IN GASOLINE OR
KEROSENE

’SAVING\

wimsserae | (7 ENGINES
Wa s s | AT { ::;’:y'“!;uck

AGENTS CAN SELL—BIG PROFIT

SELLS $1 CAN $4 STARTS YOU

Chemical Reduction Co. ,5; Brosd St-

AGENTS AND DISTRIBUTORS
WANTED

Sparko-Gap is a natlonally advertised
asutomobile and motor boat accessory—al-
most essential with present-duy power gas
—tested and proved by United States ex-
perts, the French Government, electrical
engineers and users everywhere,

Can be installed in two minutes without tools

or adjustinents. Demonstrates its merit in the
lrst five minutes of driving.

Universal market. big profits and chances to
establish own business without any investment.
Btll a few territorles open.

We waut the right man and don‘t ask for any
guarantee or stock order. Hustle aud enthusiasm
the only requiremeuts. Write at once for ter-
ritory still open.

SPARKO-GAP COMPANY
54 West 39th Street, New York City

THE PRIME MOVER OF THE
FUTURE

“HE country has wonderful coal
resources, upon which ever and
ever greater demands are made by our
industries and, for the time being at
least, by the entire world. This great
natural wealth is the result of cen-
turies of geological formation—it is an
inheritance handed down from prehis-
toric ages—so last year we were richer
than we are today, and considerably
richer potentially when James Watt in-
vented the steam engine than we will be
next year. It is a case of a diminishing
national fortune, squandered in large
part, for we rarely secure more than

| from 10 to 15 per cent. of the value of

the coal we burn. The large balance
is wasted—unavoidably, perhaps, on
account of our ignorance as to ways and
means of more efficient transformation
of energy, but wasted neverthless.

This crude presentation of facts is
not an attempted portrayal of the brief
of our conservationists of national re-
sources, but is made to explain in part
the ever repeating belief held by promi-
nent men that this country must pass
into what may be termed a petroleum
age. Chairman E. N. Hurley, U. S.
Shipping Board, intimated not long
ago that this country would have to
come to a petroleum age, that petro-
leum was the only fuel which would
allow the country’s shipping to com-
pete with foreign shipping and that
fuel oil was bound to be used generally
for power generation. Coal Age, at
about the same time, published an edi-
torial predicting that it was only a
question of time when no raw coal
would be sold, . e., that gas or by-
products would be extracted from the

entire coal supply.

These excerpts simply emphasize the
well grounded belief that the chief
prime mover of the future will be the
internal combustion engine. Already,
such motor is an important power pro-
ducer in our industrial activities, a
prime mover which is daily proving
highly economical and reliable in

l

service and by which a constantly in-
creasing proportion of industrial
motive power is being developed.

NOXN-LEAKING STORAGE
BATTERY

NEW storage battery said to be
absolutely non-leaking has been
produced. It has a special valve to let

| off the explosive gas, so arranged that

no acid can get out. The plates are
separated by strips of wood which not
only prevent short-circuiting inside the
cell, but retain the acid when the stor-
age battery is upside down, giving an
electrical efficiency of 75 per cent in
this position. This battery is a German
invention.
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MANUAL ARTS AND CRAFTS |
(Continued from page 137)

When boring for the ¥4-inch dowels
care must be taken to have the holes|
line up parallel with the slats; that is, ,
not to tip sidewise; this can be checked \
by sighting. A jig may be made for
boring which would also answer as a|!
depth gauge. Fig. 11 will suggest one % y
type. A block 74 inch, long enough to| s " 1855
steady the slat and bit with a cleat| }
nailed on each side to act as a socket,
with two dowel pins to act as a lock.
The upper part to be just long enough
to permit the bit to bore a hole 1 inch
deep in the ends of the slats. The Y-
inch dowels are then glued into these

i

’

«Some confab you had with the foreman.

slats, leaving a %4-inch .projection to| What was he telling you?”

engage the grooves. It is not neces-

sary to have a dowel in every slat, “Only what 1 knew already. I was using my Vernier
every alternate one will suffice. ’ Depth Gage, and when he saw the Starrett mark on it,

he started in telling me about Starrett Tools. How,when
he was on the bench, he always used ’em, when he was

Pigeon-Hole Unit doing real close work.

A Sletuil of the pigeor}-holes is shown| «It was nothing new to me. The first foreman I ever
at Fig. 14. The vertical members g| had—back when I was an apprentice—used to tell me
are nailed with brads to Z, then' the same thing. He’d been using them since the 80%s.
the horizontal members f are nailed tol When I started to get a kit together, I bought Starrett

Tools. Couldn’t do without "em. Simply have to have

all the g partitions, the side components| a Starrett for high-grade work.”

e are then bradded to the two f’s, the N|

iti aile f the k’ “Sure. I never buy anything else either. And I always
Z:tll)t:sg(slezriotginn é’ 'tl(l) ;d toTh"3 L ior: tell the kids in the shop to get Starrett Tools. Then

they” tain to h kit th d .
zontals are fluted on the extended end €y re cer o/bave a kiiiCagy €an depon lon

convenient for penholders and pencils.| When you want a tool of the greatest accuracy, buy
The pigeon-hole unit should be a snug one Willl the ”Starrett trade mark. Write for Catalog
fit and may be fastened by screws to No. 22 “M B.” Sent free on request.

R T e 1y A A THE L. S. STARRETT CO.

inch by inches by ¢ inches ]

should be bradded to the back of the| The World's Graatest Toolmakers

Manufacturers of Hack Saws Unexcelled

pigeon-holes to prevent papers from in-| ATHOL, MASS.

Ferfering with the roll top when slid-
be' constructed simitas o Fig. 14, or A4
o ey b ot i s v ) ?@W@Eﬁ
14 inch thick, 14 inch larger all around

to give a finished appearance). — —

and the outside edges slightly rounded
: - ® “WONDER”’ ————
The details of a simplified drawer q COLD S TAUNTUGCH

construction are given at Fig. 14. This

] O0L CHEST economy
is a method much used by carpenters PIPE aholeas & “Union"—the
when making drawers by hand when BENDERS flon for enduring service,

done outside of the shop. While this|
method is not the equal of dovetailed
jeints, they are very durable and prac-

:.nd botwl?“lugbeltei in and
rame n IOCK -COT -
Standard of nered, not dove-tailed, it
outlasts the tools it con-

the world tains,
N TOOL CHESTS

UNIO)

tical. The fronts are rabbetted 1 inch Bends all sizes of Pipe ina s ONE"DT

by 2/3 of its thickness and full width from 13" to 8”; hand oconoutieal shest for cuty mechanic's Sesds Th
to receive the sides which are glued and CF HCEr Gl Fiarintca: S5t 1ook thom orer and bo ey,
bradded (lock-nailed) to the front. . Send for Catalog UNION TOOL CHEST CO- ne.

One must not forget to dado the sides American Pipe Bending Machine Co. [ || 4™» """Maummh -
for the back and groove the sides for| | 138 Pearl St., Boston, Mass., U.S.A ||

the bottom before nailing them to the — T A 3
front, also rabbetting the top and bot-| Small Steam Engines and Boilers| The Universal Triangle |
A direct ruling Protractor with Vernjer

tom edges for the raised-panel effect GAS and GASOLINE ENGINES | reading and secure adjustment, the 30 x
of the fronts. 36H.P. up; Pumps, Gears, Model ' 60 and the 45 x 80 Triangles—all in one

The most practical too) for draftsmen.
. ' Makers’ Supphies, Casti [
There are a number of methods fori . u:n :phe: Cui:n:l. Ell; You cannot_afford to be without it. /
. . atalog an List sen 0
drawer slides, the one shown being the 4

arateamanin any schoot o sop, O (g B
(or coin p é
simplest one. The bottom of the draw- 5 Monagnecs Biook Enicess | EDWIN Z. LESH
ers and the roll-top grooves should be :

) - | Dayton, Onie
well paraffined to prevent squeaking. SUBSCRIBE TO EVERYDAY ENGINEERING MAGAZINE
(Continued on page 176) | NOW—YOU CANNOT AFFORD TO MISS AN ISSUE
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NEWMOTORS

Direct Current Motors
volta, D, C., shunt wound,
1750 R. I". M. With buase pulley and
uluilng hox,

14 Gl5S . $28.50
e ks Yo $28 -50

Pelyphase Motors
R 2 anit 3pimee, A, C. 20
60~ 1750 R P.M.. Complets
with base arm) pulley.

Y ur - $46.50
Ter - $66.50
2nr - $86.50

'/4

Suitabde for nll fighting. Wallery
Charging and Power
Regurements,

8v.10umn .- $19.50

15v.10amp  $26.50 3 RP. . $98.50
40v,6amp. - - $31.50

110, 2; amp. $31.50 Ser $116.50

10 v, Samp. - - $52.50 itk §1 0350
40 v, 12 amp. - - $52.50 il $106

110 v, 8% smp. $67.50
40 v, 25 amp. o - $67-50
110v,18amp. $116.50
40v.,50amp. $116.50 |
110v,26amp. $ l 56.50
110v,50amp. $238.50
g ramein $116.50

1/4 SPECIAL

Complels, cord, plug and pulley
MONEY BACK

SHIPPING TERMS:

A Necessity for
Every Shop

“The Samsen No. 3 Bench Punoh,” with a power-
fs intended for work be-

ful lev?hln of 24 to 1,

Bxtra sets
'L 5/10. and

Equipped
with 3-16-
inch Punch
and Die un-
less Otherwise Specxﬁed. F.O.B.Factor,
Catalog of Complete Line Sent en Request.

The Machine Appliance Corpontion
351 Jay Street, Dept. Eng. BROOKLYN, N. Y.

110 or 220

Battery Chargin
Biggest Money-

Profits of $100 to $300 a month are easy—
hundreds of letters from HB users prove it.
Cost 4c to 12c per battery—customer pays
75¢c to $2.00. There is a sturdy, rehable. eco-
nomical HB Charger to fit any size battery
business.

g~
ylm Baner

I<lll5llu Orarger

10 A ha -n(h. o

‘,'_l",'
Mark a cross (X) on the outﬁt suited to your
needs. Then tear out this ad and mail TO-
DAY for complete information. Small cash pay-
ment—balance easy monthly terms. Get busy,

HOBART BROTHERS COMPANY,BOX EE117, TROY, O,

MEGHANIGAL DRAWING
Suooessfully ught by mail.
Learn to mnka md read draw-
ings and become a Mechanical
Draughtsman, Fifty cents each
lesson, pay as you learn. No
other expense. Complete drawing
outfit valued at $20.00 free with
mn Couru One_ hundred blue-

lessons. Will assist you to secure
lponmon when qualified. Send for pan.lculus and slmple
essons.

ALBANY INSTITUTE MECHANICAL DRAWING

F, Loock Box 84 Albany. N. Y.

DRAFTING

Inventions and Ideas Developed!

Mechanical, Electrical, Patent Office and
Engmeering Drawings of Every Description.
COMPETENTDRAFTSMENAT YOUR SERVICGR

A. G. HAGSTROM
116 Nassauw 8t New York City
Telephione Beed man 4589

Your
aKer|

50¢;

Laune
1The
2ue
e . . $142.50
S5ur. - - $218-50

WRITE FOR CATALOG. BARGAINS IN MOTORS AND GENERATORS

ALL SIZES
mn PT DELIVERY
Single Phase Molors
'lﬁ 220 vull)u A. C.. 60 cycle,
1500 R_J. M. with pulley

1y B

. . $58.50 ¢
- - - $82.50

- - $12450

' N. P repulsion induction,
Spocial Gorage Motar -

Vlﬂll'l: MACHINE MOTORS

5%, depocit roquised on ofl ordorr. Balsnee C. 0. D. by
:../m. ShoL ok itk 20 of Ladiog atached by Iroght
MANUFACTURERS' DISTRIBUTER

CHAS. H. JORNSTON, Box 10 , West End, Pittshurgh, h. :

THE YORK
CARBURETOR PERFECTOR

SlMPLE—AUTOMATlC
IT CAN'T FAIL
There are no holes to bore. Every move-
ment i8 positlve and accurate with every
movement of the engine. The York Car-
buretor Perfector sets between the carburetor
and intake manifold. 1T WILL FIT ALL

CARS
Save from 20% to 50%
Price $6.0 . P
State and County rlghts open
MARSHALL-STEFFEK SALES
ORGANIZATION
Sole Distributors U. 8. A. and CANADA
Address Dept. E, Room 404, 505 5th Ave.
New York

$28.50
‘/‘ n.r.m-.puu 528 50

,2 el e O 3 46- 50
‘/2 :.'mﬁ"# 354 50
. $74.50
2 )l e $126-50
3 MLt wiin $146.50
et 5133.50
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A handy vest pocket blow
torch
Clean, Compact, Neat and
Efficient
Glves Instant Intensive Heat and
a Sootless Flame, Ready for
Immediate Use.
Inexpensive to Operate,
Denatured Alcohol Being Used.
Useful for
ELECTRICIANS
MECHANICS
AUTOMOBILISTS
HOME TINKERING
The Brown Supply Co.

27 Haymarket Snum
Boston, Mass

|| 2108 Mentesrey Aveaue

Mechamcal Draftmg

EXPERT SERVICE—REASONABLE
INQUIRIES INVITRD
E. W. HEANEY & CO.

New Yerk Ciw
Telephone Fordham 6249

CELLULOID

SHEETING, PRINTING, MOULDING,
TURNING, DIE CUTTING
ERIMENTAL WORK, ETC.

NAPIER BROWNING CO.
105 W. 40th ST. NEW YORK CITY
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|and to slide easily. This is best done

FACTORY CUARANTEED l by melting a small quantity of paraffine

‘and brushing it where desired. The
drawer front Y is cut out, as shown,
lfor additional clearance for one’s
Iknees, and the sides to cover the slides.
|A slide shelf, Fig. 15, may be made
tof pine or white wood with a piece
Iscarfed into it, as indicated in the
[sketch, of the same material as the
|drawer front, etc. All drawer sides,
[bottoms and backs, pigeon unit and
back panels need not be of the same
|kind of wood. Usually they are of
whlte wood, bass wood, maple, birch
land beech. That which is exposed to
\view may be stained to match the out-
side.

Drawer sides, bottoms and back are
Inot usually stained, they are some-
times, however, shellacked. The grain
Iof the wood in the bottom of the draw-
lers always runs parallel with their
fronts and never glued in place, but
|fastened at the front with brads. This
permits the wood to expand and con-
tract, according to the moisture of the
atmosphere without causing the draw-
(ers to bind. Bear in mind that one
cannot prevent wood from swelling or
shrinking. That is the principal rea-
.son for panelling and drawer construc-
'tion.

Using Hot Glue

| A project of this magnitude surely
)ls worthy of superior materials and es-
|pecially of the best obtainable glue, as
}thls particular feature is often mis-
understood and consequently much
labused. By all means buy the best
\French glue, one-half pound will be
\more than sufficient for this project.
|Soak this over night in cold water in
|a clean kettle or regular glue pot. Then
linsert this kettle in another pot of suffi-

SUPREME [cient size to permlt a body of water
BLOW TORCH]to surround the inner one’s sides and

bottom. The supply of water must be
maintained while the glue is melting
»(cooking), and all the time that any
heat is applied to the glue. If the glue
lis scorched at all it absolutely destroys
‘1ts adhesiveness and should be thrown
laway as worthless. Clear water, cold
if added before the glue is heated or
warm if the glue is cooking, must be
‘added to the glue until it has the con-
|sistency of light molasses. Care must
\be taken that oil or soap in any form
does not contaminate the glue, as it
(will utterly destroy it. It is astonish-
ling how infinitesimal an amount of
|any foreign grease will cause its de-
[struction.

Another precaution to carefully ob-
\serve is that the glue does not chill
(become cold) before the surfaces are
tightly clamped. In cold weather have
the surfaces warm; the hand screws or
clamps in position for quick work be-
fore applying the glue.

It is considered necessary in hot
glue work that the work be fitted and

Please mention EVERYDAY ENGINEERING MAGAZINE
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clamped in position to be sure there
will be no hitch in a critical moment.

To facilitate operation everything
should be convenient for rapid work
before the glue is applied to any joint;
clamps, blocks to protect the edges
where clamped, paper to prevent the
blocks from sticking to the work, braces
to straighten angles and to hold the
work flat, mallet for tapping or start-
ing joints, try-square to check the work,

and any other appliance that may be

required in special cases.

Whenever it is possible to divide the
gluing-up process into steps it is ad-
visable to do so for many reasons. For
illustration, when gluing the side
frames, glue all the rails into one stile,
slide the panels in place (panels are
never glued in place, as they must be
free to contract and expand), then glue
the opposite tenons or dowels into the
remaining stile. If dowels are used
they should be glued in the rails first,
the surplus glue removed around the
dowel, then glued as before mentioned.

When gluing the back panel it will
avoid a possible mishap if this sequence
is followed: glue a rail and stile at
one corner, then slip in a panel followed
by a mullion glued into the rail, then
panel, etc., ﬁmshmg by gluing the top|
rail last. It is considered better prac—
tice to brush the glue on both surfaces,
using the glue a trifle thinner. Glue
holds best on side grain, but end grain
can be made to hold fairly well by|
sizing with a thin glue.
dry, then be pared down to the wood
and reglued as ordinarily.

Surfaces that have been sand-
papered will not glue well, they should
be scratch-planed with a tooth iron.

A piece of glass ought to substitute|

for a tooth iron if used judiciously,
using a reasonable amount of precau-
tion not to mar the exposed edges. Sur-
faces of hard woods, especially close-

grained woods, should be scratched or|FREE.

tooth-ironed.

Glue may be water-proofed by add-
ing one part of potassium bichromate
to fifty parts of glue. It becomes hard-
ened and insoluble when exposed to
the light and the air,

Remove as much of the surplus glue
that is squeezed out at the joints as
possible with a warm, damp cloth, or
it may be peeled off with an edge tool
or a scraper before it sets too hard.
Both of these ways are surely prefer-
able to digging or practically chopping
it off after it has firmly hardened. Hot
glue work should remain at least six
hours in the clamps before removing;
if fish glue or liquid glue is used, at
least twelve hours or longer if done
in humid weather.

When the side panels are glued and
dressed they may be assembled tempo-
rarily in position, the components E,
F and G fitted, when the back is ready

This must|

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

9635 to $175 A WEEK

The country needs thousands of trained, Certified
Electricians to fill good positions—and at bxg pay. It's
all a matter of knowing how, and I will teach you by
my 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
Practlcal Electricity.

A Real Position Like
This—for YOU

My book, “HOW TO BECOME AN EXPERT
ELECTRICIAN ” has started thousands of youn
men on the way to splendid success. A new edition o
this book has ;ust been printed. I want every young
man interested in Electricity to have a copy, and will
send you one, ABSOLUTELY FREE {ID PRE-
PAID. 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 positions.
are now successful Electrical Contractors.
give each of my students personal lttentlon and a complete and
O.horoush r.rllnln: I give him a SPLENDID ELECTRICAL OQUTFIT
. and much of the t.ulnln{xh done by actual work. When my
students graduate and receive th certificate !.hey :re ready for a rell
position. But still mere, at any time wish come to our

y you can
|splendidly equipped Electrical Shops for specll.l kllnln: 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
(lown—and no more; but there is no limit to what he can be worth from

Many

<]

his neck up.
A trained mind is what gets the big pay. It s thia training that
you need, and I can train you a few months. Are you ambitious

to make a real success? Then und me the coupon—today

Electrical Outfit Free

To every student I am vln: a splendid Electrical Outfit of stanadard
lu 'ools, Instruments, Materials, eto.,

Il WILL TRAIN YOU AT HOME

BE A CERTIFICATED
ELECTRICIAN

READ
WHAT MY
STUDENTS SAY:

I would not take 1, 000 dollars and be
without your course. If did the years
ahead would only be like Lhe few that hue
passed.”—H. Bwiger, Wallace, W. Va.

‘‘Have been made Chief Electrician for the
Michigan Carbon Works. Give your course
all the credit, and am doing fine.”’—A. F.
Klemz, Detroit, Mich,

**You will be pleased to learn of my pro-
motion to Chief Electrician,
course put me where I un
little over half through y
had my wages ulaed from 875 00 w 8375 l
month, and_expect to do better before I am
Through. "—H. B, Wolf, Columbus, Ohio.

*During May I made ebout 885 00 ln
spare ume I can hand y credit be-
cause when I started I kmm NOTHINO about
Electricity.”’—L. Randell, Ironton, Minn.

**When I enrolled—1 knew nothing abo:

y I am the highest pa.ld
workman for_the Massens Light & Power
Co.”’—C, C. Burkhart, Massena, N. Y,

““When I enrolled I was skeptical. Now
I am convinced you have a fine method of
teaching and can, and_will, do all you say.”’
—John McGee, New York City.

"My mu income this week from spare-
time work was $60. Of this amount I
paid out sls 75 for material, ieaving a net
gain of $41.50. Adedwmyrmlnw
(335 a week) I made this $76.50.

ou.r course has, therefore. dreld&doubled

income,’’—A. N. Lacey, 1379 Main St.,
Toledo. Ohlo.

**When I enrolled with you I was only lble
to make $75.00 a month. Today, thanks to

your m in
myself, making over Stoo 00 a monm."—A
Schreck, Phoenix, Arizona,

. In the past ten years l ve been doing ;

y O an
!.hrou(h text books, but never Before have I
been ahle to learn as I hav u.’

B. Ham, Chief Electrlchn A]brlg t Col.l
Co Tunneiton, W. Virginia.

**Four months after receiving my firat les-
tolary of 3250 8 month 0 st tm'nn“ln
o & mon star -
crease of over $100 over what I had been
previously able to earn. And your course is
mtlrely responsible for my success.”’—Robt.
C. Dawson, Berryburg, W. Va.

“*When I started your “course I knew noth-
ing about electricity. Now, fifteen months
leter. thanks to you and your splendid les-

I not only am considered an expert,
but ‘I am in charge of 6 sub-stations. But
better yet, in these same fifteen months I
have had 7 increases in salary. l cannot
recommend your course to0 higl h t could-
n’t be better.”’—H. F. Hapj ldt. 1110 w.

Bt., Phllldelphll,

“I am still holding thu poeluon with the
Minneapolis Steel & Machinery Company,
secured o‘?‘ your reco‘?tl:endluon — A,

‘“The outfit is wonderful, s0 much better
than I expected. al nd I must say I am more

ectrlcll
ore, to every Electrical Studem 1 nve a truly
vnlueble -urprue that I cannot explain h

Free Employment Service

I am eonunuelly receiving requests from employers
weendth ained Electrical men, I assist my

tudents to lecur good tions. I keep in

wuch with them for yeen helping and advis-

ing them in ible
& them every1po DW—SDN'T DELAY
ything. Aetlon is

8 —and get
Write me or send me
this eouwn right NO'

L. CDOKE, Chief' Engineer

CHICAGO ENGINEER-

DEPT. 370x
l’lscgunnnlde Av .,

Sir: Send at once—fully—

pr-pllLd umd -l(nlté:-'slzllr:c‘ ING WORKS
compl| par! L1

t offer for this month Dept. 370-X
yourwrost et 1918 Sunnysids Ave.
NamO......ooreennns Chicago, 11,
Address

City.. State. ..
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YOU CAN DO IT

'm.h same.”—F. X. Droege,

C

*Must compllment you on the very thor-
ough instruction given in motors and motor
maintenance, I am an old hand at this
work and know when things are well han-
dled. "—B G. Dahl, Fort Terry, N.

“Your Course of Study has done u at
deal for me. When I enrolled I was working
for somebody else, but now I am in business
for myself, & Licensed Electrical Contractor,
and have ﬂve men and a helmorklnl tor
me.*’ —Jos. Stueber,

"Althou:h only 16, lnd nul in lchool l
am now s Licensed Electrical ian,
business for myself. Have averaged 20 w
$30 a week on work done after school hours,
and on Saturdays.”’—Roger 8mith, Green-

ville. N. C

Complete Letters Sent

When You Write Me
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THE NEW BOOK

“Latest Magic™

BY THE
World-famed Authority

PROFESSOR HOFFMANN

(Angelo Lewis)

Card Tricks, Sleight
of Hand, etc.

All fully Described and Illustrated
8x53% in. Bound in Cloth Gilt

Second Edition
Revised and Corrected

Price, $2.15 postpaid

SPON & CHAMBERLAIN

120E LIBERTY ST. NEW YORK

=

ST

£,
A MAGAZINE DEVOTED
TO AMATEUR WIRELESS

i)/,’[.mrl Organ: American Kadio Kelay Leasue

New Developments, C.W. Transmission,
Vacuum Tube Circuits, Regenerative
Rece! Underground and L.oop
yas, Radiotelephony; Relnyin%
Upemnting  Diepartment otk. a
ARRL News; Flumorous Stories by
The Qld Man. * AR these and many
moi= are included in QST »
SPECIAL TRIAL OFFER .
Regulur price $2.00 per year, 20 cents
per copy.  Introductory rate: 7-months
subscription for § | and attached coupon. -
PIN A DOLLAR BILL: TO COUPON
AND MAIL IT TODAY!
— — g 5 wo—

RETURN COUPON
American Radio Relay League,
Hantford, Conn.

Enclosed find $1: please enter my trial subscrip-
|

tion to QST for 7 months.
Name -

Address_

SCHNOTER'S
SUSPENSORIES

YOU can enjoy perfect
ocomfort and freedom.

It yearx

Assept Ne

odpt o $1.00.

Send fer booklet of other styles and Drices.

J. C. SCHNOTER CO.
MIDLAND PARK, NEW JERSEY

|
New and Original Stunts, ||
!

Order Your Scieatific and
Technical Books Now

They are difficult to obtain and prices
are constantly increasing. We will
quote present price on any book of
this nature and the price will hold
unless the publisher should increase his
price in the interim.

Write for our 96-page catalogue—the
most complete scientific and practical
catalogue now issued. In addition, our
1920-1921 list will be sent you as soon
as ready, and the prices in this list
will hold good in possibly 80 per cent
of cases; but you will be notified of
any change before filling order.
There will be no obligation in request-
ing catalogue for we want you to
know our Book Department.
today. You'll find it valuable for sug-

| gesting books you need.

Scientific American Publishing Co.
Room 654, Woolworth Building
____ New York City

Write |

[ ] |
|

THE
Wireless

World

The Official Organ of the
Wireless Society
of London

Commencing with April
3d, will be published fort-
nightly in order to ade-
quately deal with the
increasing amount of

Wireless Experimental
and Research Work.

Full of Practical hints
and useful information
for Wireless Amateurs.

Extensive reports of the
Wireless Societies of
Great Britain.

Annual Subscription 17s,
Post Free
Single Copies 9d, Post Free

To be entirely up-to-date in your
knowledge of Wireless you
must be a subscriber to
The Wireless World.

To the Publisher,
The Wireless World,
12-13 Henrietta St.,
London, WC2, England.

Please enter me as a subscriber

to the Wireless World for the

period ......... [ 2 Y
for which | enclose........

Name ....covvvevivannnnnas
Address .........c0c00inuuns

Please write distinctly.

| the whole fastened as a unit.

| so-called “finishing.”

| nishes.

The desk
top is then made and placed and dow-
els are used to hold the front edges
in position. The roll-top slats are glued
on the canvas. While this is drying
the desk sides may be fastened and
temporarily placed. The roll top must
be repeatedly operated in the grooves
to be sure of it working freely before
the desk sides are fastened permanently
in position.

If the top shelf is not attached until
the pigeon-holes are fitted in position,
the roll top may be pushed back fur-
ther out of the way. When the top
shelf is finally placed it acts as a stop
for the roll top, permitting it to push
up to the knobs that are used as han-
dles. Above the pigeon-holes may be
used as a secret compartment.

The drawers may be finished and
assembled in any convenient order.
The next step is to thoroughly sand-
paper the project, using No. 114, fol-
lowed by No. 1, then No. 75. Care
must be taken to sandpaper with the
grain and never across the side grain.
All scratches, bruises or scars must be
eradicated before staining, as any kind
of finishing accentuates these blem-
ishes.

The sandpaper must be carefully
stretched around at least three sides of
a conveniently sized block, approxi-
mately 34 inch by 2 inches by 7 inches.
Bruises may be sandpapered by using
a piece of felt or the fingers instead
of a block. Be sure that no surplus
glue is left on any exposed surface,
because stain will not take effect there.

The next process is to stain the work
the desired color to match the general
surroundings, or at least to harmonize
with the color scheme. It is impossible
to write a complete treatise on stains
in this article. The reader is referred
to the June, July, August and Septem-
ber editions of EVERYDAY ENGINEER-
ING MacazINE for suggestions for the
making and the using of oil, water,
spirit stains and those due to chemical
changes in the wood, such as fuming,
etc.

The last process is the polishing, or
There are three
principal forms of wood polishes, each
with its virtues and its defects. They
are, first, oil; second, wax; third, var-
These will also be found suffi-
ciently complete in the forementioned
editions in the articles by the writer
under “Manual Arts and Crafts.” In
the following articles will appear addi-
tional stain mixtures and polishing

| methods.

To bleach ivory and bone it is sometimes
sufficient to expose them to the sun under a
plate of glass. The glass plate is absolutely
essential. The bleaching can be made more
intense by placing under the glass along with
the objects some turpentine in a cup or
saucer, it being most important that the
turpentine should not touch the articles to
be bleached. Only its vapor must react
upon it.

Please mention EVERYyDAY ENGINEERING MAGAZINE
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HARDENING HIGH SPEED
STEEL

HARDENING paste made accord-

ing to the following formula has
been used on high speed steel with suc-
cess, enabling it to be hardened by
heating in an ordinary gas oven, and
thus making unnecessary the very high
heat usually called for in hardening
such steels: Mix two pounds rye meal,
‘one pound common salt, 74 pound pul-
verized borax, !4 pound pulverized
charcoal, 15 pint (or 74 pound) liquid
cyanide of potassium, 15 gill or two
ounces of water glass (silicate of soda)
and three pints of water. The liquid
cyanide is made by dissolving three |
ounces of pulverized potassium cyanide
in one pint of boiling water.  Mix
thoroughly to form a paste.

When using the paste it has been
found best to apply it in the following
manner: Provide a small cast iron
vessel or a crucifle of the shape of a
drip pan and spread a thin layer of the
paste on the bottom. Put the work in
the pan and cover that with paste also.
Place in the gas oven and heat until it
reaches a nice full red. Dip in sperm,
fish or kerosene oil.

BLACK FINISH FOR STEEL
HE pieces to be blackened should
be polished with No. 120 emery |

cloth. After polishing, the surfaces
should be cleaned carefully, and then
the work placed over the fire and drawn
evently to a second blue. Then, the
work is dipped in lard or sperm ail,
from which it is immediately removed,
and all loose oil shaken off. This pre-
vents the forming of blisters. An old
piece of rubber, for instance a piece of
old garden hose, is then placed on the
fire, and as it burns, the work is held
over the flame and smoke that comes
from the rubber, until it is covered
with a thick coat of black soot. The
work is then removed from the fire,
and permitted to cool off slowly. When
cool, it is rubbed with an oiled cloth.
All this must be done in one heat.—

American Blacksmith. I

A system of uniting plate by a ver- |
sion of electric spot welding is sup-'
posed to replace riveting. It is more
economical than spot welding and can
be applied to thicker plates. It is
executed with a similar welding ma-
chine, and is said to give a joint su- |
perior to a riveted one. The plates
have depressions pressed or rolled into
them where the welding is to be done,
each depression representing practically
the place where a rivet would normally |
go. Discs are supplied slightly less in
diameter than the depressions and thick
enough to keep the plates out of con-
tact. A spot welder is applied to each
pair of depressions with a disc inserted
and the two plates will be held firmly
together. |

DRAKE'S

PRACTICAL
MECHANICAL

BOOKS

They Will Raise Your Pay—

ORDER ON 5-DAY TRIAL

The books listed below will perfect you in ‘your chosen trade—pave the way

to obtain the big positions—the fat pay envelopes.

Weritten in non-technical

I e—c t ad—easy to understand. We will send any book post-
p-:;g:l—a-gou b:.:eﬁ: gfle days—if not entirely satisfied return the books and
your money will be refunded in full. Order direct from this page.

Shop Practice
Books

Sheet Metal
Workers'
Manual,
..1eatherette $2.080

Oxy - Acetylene
Welding and

Cutting

..Leatherette $1.75
Sound Welds

..... ..Cloth $2.60
Slide Rule and

Logarithmic

Tables

..Leatherette $2.00
Handbook for Millwrights........ Cloth $2.00
Medern Blacksmithing 1.25
Maehine Bhop Practice.......... Cloth $2.00
Mechanical Drawing and Machine De-

L £ T s Cloth $2.00
Pattern Making ............ Leatherette $1.50

Carpentry
and Building Books

Modern Carpentry, 2 vols........ Cloth $2.50
The Bteel Square, 2 vols 2.50
Wooden Boat and Shipbuilding...Cloth $1.50
Modern [Estimator and Contractors’

N
b

W |

Guide ........ciivviviininnenas loth $1.50
Light and Heavy Timber Framing.Cloth $2.00
Builders’ Architectural Drawing..Cloth $2.00
Concretes ..........ce0000vv0000s Cloth $1.50
Practical Bungalows and Cottages.Cloth $1.60
Hodgson’s Low Cost American Homes... $1.00
Practical Course in Roof Framing.Cloth $1.50
Stair Bullding and Hand Railing..Cloth $(.25

Electrical Books

(Leatherette Bindings)

Practical Applied Eiectricity.......... 2.50
Motion Picture Operation.... . $0.75
Alternating Current ........... $1.75
Electric Motor Control Systems. $1.75

Diagrams aad Descriptl .75
Biectricai Tables and Data........ . $1.75
Armature and Magnet Winding......... 1.78
Modern Electrical Construction........ 175
Modern Electric Illumination.......... 1.75
Electricians’ Operating and Testing

Manual .........ccoimirenvnccannons 1.75
Drake’s Electrical Dictionary...... . $1.75
Electric Motors, Direct, Alternating.... $1.75

Electrical Measurements and Meter Test-

................................

Modern American Telephony.. 0
Basy Electrical Experiments. lo
Wireless Telegraph and Telephone Hand-
13 0pDonpRROR0o0n000600600000 Cloth $1.25
Telegraphy B8elf-Taught........,.. Cloth $1.25

Steam Engineering

Books
Swingle’s Handbook for Steam Engineers

and Electricians.............. Leather $3.50

Complete Examination Questions and
Answers for Marine and Statienary
Engineers ....eo0cvce00nee Leatheretie $2.60

Steam Boflers ............. Leatherette $2.00
Swingle’s Catechlsm of Steam, Gas and
Electrical Engineering..... Leatherette $1.50

. L]
Painting Books

Scene Painting and Bulletin Art..Cloth $3.50
A 8how at Sho’ Cards C|
S8ign Painting ..........
Strong’s Book of Designs Leatherette
Signist’s Alphabets ........ od
Modern Painter’s Cyclopedia
Automobile Painting ......... o
E tes, Costs and Profits, House

Painting and Interior Decorating.Cloth $1.25
New Hardwood Fimishing.. ..Cloth $1.25
The Amateur Artist .o
New Stencils and Their Use

Automobile Bo.<->ks

Automobile Ignitien, by H. P. Manly
.......................... Leatherette $2.00
Automobile Starting and Lighting, by
H P. Manly..ooove-uisene Leatherette $6.73
Brookes’ Automobile Handbook
.......................... Leatheretts $2.00
The Ford Motor Car, Truck and Traetor,
by H. P. Manly.......... Leatherette $1.75
Starting and Lighting Troubles, Remedies

+:Cloth $1.28

and Repairs, by H. P. Manly
.......................... Leatherette $3.00
Automobile Battery, Care and Repair,
by H. P. Manly.......... Leatherette $2.00
Automobile Catechism and Repair
Manual .....o00nvennenans Leatherette $1.50
Tires and Vuicanizing, by H. H. Tufford
............................... Cloth $2.00
Practical Gas and Qil Engine Handbook
......................... Leatherette $1.75
Automobile Upkeep and Care, by H. P,
1anly ....icirerieneeninnanen Cloth $1.50
Motorcycle Handboek, by H. P. Manly
............................... Cloth $1.50
Oxy-Acetylene Welding and Cutting, by
. P, Manly.............. Leatherette $1.75

General Instruction

and Reference Books

Practical Bricklaying, Self-Taught.Cloth $1.25
Practical Stonemasonry, Seff-'l‘aught

............................... Cloth $1.25
Practical, Up-to-Date Plumbing...Cloth $1.50
Hot Water Heating.............. Cloth $1.50

Elementary Chemistry, Self-Taught.Cloth $1.25
Complete Courses in Civil Service..Cloth $1.50
8tandard Cyclopedia of Recipes...Cloth $1.50

American Star Speaker.......... Cloth $1.50
New Modern Language
Books
By Prof. P. S. Allen, University of Chicage
French without a Teacher........ Cloth $1.25
Spanish without a Teacher....... Cloth $1.25

German without a Teacher....... Cloth $1.25
Everyday French (Easy Conversation)..$1.25
Everyday Spanish (Easy Conversation), $1.25

ORDER DIRECT FROM THIS PAGE—-ON
OUR MONEY-BACK PLAN

The beoks listed above are enly a few of the many in
our catalogue. which you will recelve promptly after
flling out and mailing us the attached coupen.
Quick action order direct from this page—cross name
of each boo and send in with the price

&mu postage and send the books on
our money-back plan,

FREDERICK J. DRAKE & CO.

PUBLISHERS
1014 Michigan Ave., Chicago

Drake Books Are For Sale at All Book Stores

Mail Coupon for Free Catalog
Your Guide to Home Study

co.
FREDERICK J. DRAKE &

1014 Michigan Avenue

Chicago, 1. -
-nmﬂ--—l’luu send mo 3

1 catalogue
E'EN”"" ’mmm“:g: 700 Practical Mo~
m:rl\lu\ Bee™s for Home Study.
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This is not a Real Machine but a
Wading River 4-Foot Scale Model NC-4

With a Wading River
» _you,
this

y do-

the original.
It is easy te bulld with
Wading River parts.

BUILD AND FLY A MODEL NIEUPORT SCOUT BIPLANE
You can make i§ from our complete unassembled outfits. What this builder says stands good
with all others who build this perfect model, o T

o e B W ternouse 831 V. Me. Sto il Pase Teons
SET OF I SCALE DRAWINGS OF BEST KNOWN MACHINES FOR $1.50

This set includes the Nieuport monoplane, Bleriot, Curtiss Hydroplane, Antionette, Laangley
Tandem, German Taube, Deperdusim, Wright bl , White Racer, White Flyer, and

Racer. Bend Sc for our latest catalogue cea "lllustrations of

B.P.A.D. Boous, Do Haviland 4, Caproni Biplane, ndley Page, Sopwith Triplane and

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

. ARE YOU
Compressed Air N ——

Motors Student
Draftsman
Designer
Constructer
Pilot
Mechanician

Thea you nud the new set of blueprints
showing how th

DELERAY “MlDGET" SPORTPLANE

Is built. These drawings, prepared by ex-
perts, clearly and accurately show every pars
»f the aeroplane.

Span—I7 ft. Welght—800 Ibs.
Longth—I18 ft. uﬁ-uu NAN

md » .
s .'ll“r?u ueprints semt im

DELERAY AIRCRAFT WORKS

Freeport, Long Island, N. Y.

HEh (rilewf and improved | | |

method of propelling your

model aeroplane. Manufactired F l T T l N G S
of the finest materials. Work- for Model Boilers
manship guaranteed.  Special
propellers for the above motors.
Send stamp for descriptive circu-
lar of these wonderful motors.

Check valves, water
gauges, globe valves,
angle valves, pumps,

Alrplanes Englnes Parts j

We manufacture everything for , ete.
the model aeroplane builder. MODEL MACHINE
Give us a trial and be convinced. SHOP COMPANY
HEC AEROPLANE CO. 415 East 71st Stroct
302 East 49th St.  New York City New York City
— : Alrplanos.l Artiae Mog-
Your Prospective Customers “makeM -: m- (Smakelt et Ko 17
are listed in our Catalog of 99% guaranteod stueprints, wood, meetals, m:ohm
::22: ﬂ:%.:ﬁ::?.:ﬂ:".:fnmm"' : 'mihls(“m "l!‘lo:l m&uﬁ :‘ﬁdc Eoormous m‘
b, St ren S0 flf | el M, SoRStoDtn R o R
s Tt St | Bt o B R S T
Mcujué;:dhl frea, s.vl:r.ni for it | W.R.PRICE, Inc,, Dept. 37, Bidg., 127 5th Ave., N.Y

You can_produce sales of inquiries with Teleg'l’aph Pictures

personsl fetters. Many concerns all over

U. 8. are profitably using Sales Lestess BY ELECTRICITY

A eomplete set of two

of this marvelous equipment for

only $19.50. Inmstructive, mysti-
d weseful. This pi

Ross-Gould

A ziling graphed by these machines. Pie-

Lis¥sS sSt.Louis LI LEHNAN 09, Do L. Opden, O1ab

TO CALCULATE THE HORSE-
POWER OF A RUBBER MOTOR

SSUME the screw is wound to 500
turns, that it runs down in 20
secs. and the mean thrust is 3 oz., pitch
being 15 ins., and mean speed 1,100
r.p.m. The number of foot-pounds of
energy developed =
3 0z. X 1,100 X 14 ft. pitch

16 oz.
= 258 ft. Ib. per min. approx.
Since the motor runs down in 20
secs., the energy actually developed =
—— = 86.0 ft. 1b.

The motor develops power in the
order
258

= .0079 h.p., but for 20 secs.

| 33,000

only.

_———

WING CONSTRUCTION

The accompanying drawings show a
new way of constructing cambered wing
framework. It is to cut the ribs to the
correct camber, and then to let the
spars in, as shown black., The usual
method of bending the ribs to the cam-
ber is inefficient, because the bottom

/red . ‘j
bil,!ll&ﬁ holred 1a aotched in I\ ,\Vﬂ

" Kear-Spor

Efficlent S«hu

Cambered wing construction

camber is thus equal to the top. This
method, however, whilst it does not add
to the weight, permits of a more effi-
cient construction and also double sur-
facing. I also show an efficient wing
section for models, and spar sections
which lend themselves to the construc-
tion of cambered surfaces more readily
than do the ordinary rectilinear section.
—F. J. Camm in Flight.

A vessel with a single smokestack or with
two very close togetber is found to give less
indication of its course to the observer at a
submarine periscope than where the smoke-
stacks are widely separated. Rounding the
ends of the bridge was found also to con-
duce to this element of protection. Dazzle
paint is put on with a view to deceiving a
periscopic observer as to the course taken
by the vessel rather than with any idea of
making the vessel invisible at sea.
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GEAR STEELS: THEIR PROP-
ERTIES AND TREATMENT

N gas welding work one of the most
common jobs that the blacksmith
encounters is that of building new

teeth into gears that have been stripped.
Owing to the fact that special steels
and heat treatment are used in gear
manufacture for trucks and tractors, it
should be of some value to the gas
welders to gain an idea of the types of
steel used in the gears which he may
be called upon to weld.

In gear design the steels used are
divided into two groups. Steels for
case-hardened gears where there is a
hard surface and soft core and steels
for tempered gears where there is uni-
form hardness throughout the entire
tooth section. For automobile work,
case-hardened steels of six types are
generally used, three of these types be-
ing quite common. These are: Sim-
ple carbon steel, mild chrome steel, 314
per cent nickel, 5 per cent nickel, medi-
um chrome nickel and high chrome
nickel. In tempered gears, medium,
mild and high chrome nickel steels are
used, also air-hardening chrome nickel.

It should be remembered that warp-
age of case-hardened gears as a result
of heat treatment always occurs to a
greater or lesser extent. This warpage
is reduced by care in annealing before
hardening the gears. The forgings as
they come from the hammer and are
cooled under varying conditions always
have some internal strains. Annealing
leaves the metal in a state of rest so
that warping does not follow to the
same extent.

Tempered gears are made principally
from the four types of steel named
above, especially of the mild chrome
steel. In all gear design the steels
used may be placed in five groups:

First—Cast iron and semi-steel.

Second—Steel castings.

Third—Unhardened and untreated
steel.

Fourth—Case-hardened steel.

Fifth—Tempered steel.

Gray iron castings for gears have, of
course, extremely variable hardness,
which varies with the size of section,
temperature of casting and the analysis
of the iron.

Semi-steel is a name given to cast
iron to which has been added by melt-
ing in the cupola steel scrap of varying
proportions up to 20 per cent or even
30 per cent. The addition of steel in-
creases the density of the iron and also
its strength and results in better wear-
ing qualities on the gear teeth than is
obtainable with cast iron alone.

Steel castings for gears will usually
be found to have approximately the fol-
lowing analysis and tensile properties:
Carbon, .30-.40 per cent; manganese,
.40-.75 per cent; silicon, .20-.50 per
cent; phosphorus, not over .06 per cent;

sulphur, not over .06 per cent; 25,000-
35,000 lbs. per square inch elastic
limit; 60,000-70,000 lbs. per square
inch tensile strength; 18-22 per cent
elongation in 2 inches; 25-30 per cent
reduction of area.

For this class of gears unhardened
and tempered steel may be picked out,
representing almost anything from .15-
.40 per cent in carbon with usually very
high values for manganese, phosphorus
and sulphur, the latter two elements
being the ones whose presence is neces-
sary in relatively large amounts in or-
der to insure easy machining. The
tensile strength of steel of this char-
acter will vary between 55,000 and
70,000 pounds per square inch,

In case-hardened steel gears the steel
is purchased by the gear manufacturers
in bar form, in forgings and in rolled
blanks. The standard analysis is:

Carbon, .15-.25 per cent; manganese, |

.40-.60 per cent; phosphorus, not over
.04 per cent; sulphur, not over .05 per
cent.

In tempered steels, again bar stock,
forgings and rolled blanks represent
the conditions in which this steel
reaches the gear maker. A hand-book
by a steel manufacturer of forged and
rolled carbon steel spur blanks gives
two ranges of carbon contents for this
type of work. The medium grade of
.35-.50 per cent and the hard grade of
.55-.65 per cent carbon. Experts are
of the opinion that the latter grade is
too high in carbon for quenched gears,
and that .35-.50 per cent carbon is the
range which will on the whole give most
satisfactory results from the standpoints
of ultimate service, warpage in harden-
ing and breaking either in hardening
or in service.—Canadian Blacksmith.

DRILLING HEXAGONAL AND
OTHER HOLES

HE degree of perfection to which

the drilling of square holes has at-
tained has induced some of our in-
ventors to proceed further, and, it is
claimed that hexagonal and even oc-
tagonal holes are being drilled by a
Hungarian named Bartholomius.

This new machine is said to be free
from the defects of earlier types and
is automatic in its action. It can be at-
tached to any boring machine, lathe,
etc., without regard to the type or meth-
od of supporting of the particular ma-
chine. The device, is, in fact, an in-
dependent and self-contained tool. The
angular holes are drilled very accurate-
ly, as the drill is guided over the whole
of its length and the work-piece and the
clamping device are in immediate con-
tact with the guides. At the same time
that round holes are being drilled, the
new type of boring tool automatically
drills hexagonal and polygonal holes.
To obtain different sized holes, it is
only necessary to change the drill used.

i AR
at Home'!

Learn
Employers everywhere are look-
ing for skilled draftsmen. They are

offering splendid salaries, and good
positions are always open.

No line offers greater opportunity for
advancement. rafting itself not only
commands good pay, but it is the first step
toward successin Mechanical orStructural
Engineering or Architecture,

Thereisan easydelightful wayin which
ou can learn right at home in spare time.
or 29 years the International Corre-

spondence Schools have been giving men
and women just the training they need
for success in Drafting and more than 200
other subjects. Hundreds of thousands
have stepped into good positions through
I. C. S. help but never were opportunities
so great as now.

Let the I. C. S. help you. Choose the work you
like best in the coupon below, then mark and
mail it today. This doesn’t obligate you in the
least and it will bring you information that may
start you on a successful career. This is your
chance. Don’t let it slip by. Mark and mail this
coupon now, s

—— e m—— — = TEARN OUT HEAL === mew e s o=

INTERNATIONAL CORRESPONDENCE SCHOOLS
.BOX 8096-8, SCRANTON .PA

Explain, without obligating me, how 1 can qualify for the
position, or in the subject, before which I mark X.

FLEOTRICAL ENGINEER [J OMEMICAL ENGINEER
Electrician SALESMANSHIP
ADVERTISING MAN
Window Trimmer
Show Card Writer
Outdoor Sign Painter
RAILR OADER
ILLUSTRATOR
DESIGNER
RUBINESS MANAGEMERT
Private Secretary
BOOKKEEPER
Stemographer and Typlet
Cert. Pub. Accountant
Traffic Msnsgemeot
Commercisl Law
GOOD ENGLISH
STATIONARY ENGINEER
CIVIL SERVICE
Railwsy Msil Clerk
Textlle Overseor or Supt,
AGRICULTURE Spasish
PoultryKalsing Fremeh
Automoblles Italism

Electric Wiring
Electric Lighting
Electric Car Running
Heavy Electric Traction
Electrics! Draftsman
Eleetrie Muchine Designor
Te 'T“ h Expert
Practical Telephony
MEOHANIOAL ENGINEER
Mechanical Draftsman
Ship Draftsman
Machine Shop Practice
Toolmaker

Gas Engineer

CIVIL ENGINEER
Surveying snd Mapping
MINE FOREM'N OR ENG'R
ARCHITECT
Arehiteotural Draftaman
PLURBRING AND HEATING

Sheet Metal Worker
Navigator

OO O OO O e

Name.______

Present
Occupation.

rRichardson’s P;iyﬁla:ta Slide Rule

R \

2 P e

A, B, C and D scales; also
Polyphase , Sine and F " Soales:
All graduations are printed on whits coated stesl from

plates. are aoccurats and
y. They

page on Book, which
Imow abeut slide rules, 1s m't“ﬂ:l:

s of supples. It de-
fr
om 580 t0 $10 cach. Instruotiens
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GILSON SLIDE RULI CO., Niles ,Mich.
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Useful Books on
!l_g:hanical Subjects

Electro-Deposition of Metals
By Georg:d Langbein

a
William T. Brannt

The mew eighth edition of this volume, which
has been letely revised, considerably ea-
larged and entirely reset, is mow ready. It is a
eomplete and comprshemaive treatise, writtea
from a scientific as weil as practical standpolnt
and especially intended for the practical work-
man, wherein he can find advice and informa-
tion regarding the objects to be plated while in
the bath as well as before and after electro-
plating. This volume is the foremost book on the
subject in the language and covers
electro-plating and galvanoplastic operations, the
deposition of metals by the contact and immer-
slon processes, the coloring of metals, lacquering,
and the methods of grinding and polishing as
well as descriptions of the veltaic cells, dynamo-
slectric machines, thermopiles, and of the mate-
rials and processes used in every department of
the art. Particular attention has been paid to all
tmportant innovations, and it has been en-
deavored to include all of the latest practical
methods of plating, as well as the most recent
machinery and apparatus. It is a ready book of
geference and a practical guide to the workshop.

Octavo, 875 Pages, 185 Ilustrations.
Price $7.50

—

Complete Practical Machinist

By Joshua Rose

One of the best-kmown books on machine shop
work, now in its twentleth edition, and written
for the practical workman in the language of
the workshop. It gives full practical instructions
on ‘the use of all kinds of metal-working tools,
both hand and machine, and tells how the work
should be properly done. It covers lathe work,
vise work, drills and drilling, taps and dles,
hardening and tempering, the making and use
of tools, tool grinding, marking out work, machine
tools, etc. Throughout the entire classic the ex-
lanations are as clean-cut as the tools they

ribe, and the earnest mechanic or machiniet
soeking greater efficiency will be helped toward
using both head and hands to better advantage.
No machinist’s library Is complete without this
volume.

547 Pages. 432 lllustrations
Price $3.00

[———

Metal Worker’s Handy-Book of
Receipts and Processes
By William T. Brannt

This volume Is a valuable work of reference
and instruction for all engaged in the working
of metals. It is a collection of formulas and
practical manipulations for the working of all the
metals and alloys including the decoration and
beautifying of articles manufactured from them.
The utmost pains have been taken to insure the
accuracy and efficlency of the recipes so that
with ordinary care as to quantities and manipu-
lation the results may be implicitly relied upon.

it treats on alloys and amalgams; hardening,
tempering, annealing; bronzing and coloring;
casting and founding; cements; cleansing, grind-
ing, pickling, polishing; decorating, enameling,
engraving, etching: electro-plating, bml:if' cop-
pering, galvanizing, gilding, nickeling, vering,
tinning, etc.: and lutes, lacquers, paints
and varnishes; solders and soldering ; welding and
welding compounds. To the new edition has been
added several mew chapters on die-casting, ther-
mit and oxyacetylene welding, etc.

582 Pages. 82 lllustrations
Price $3.00

fluxes

Send for our new 48-page descriptive cata-
fogue mailed free on request.

HENRY CAREY BAIRD & CO., Inc. |

Publishers of Mechanical
and Industrial Books

2 West 45th Street,  New York. N. Y. |

THE

RADIO
REVIEW

A MONTHLY
RECORD OF
SCIENTIFIC

PROGRESS IN

RADIO
TELEGRAPHY AND
TELEPHONY

Montkly - Half-a~Crown

Single copies, post free 2s.
9d. Annual Subscription,
post paid, 30/- post free.

THERADIOREVIEW,
a new monthly magazine,
devoted entirely to the
technical side of radio
communication.

Edited by Professor G.
W. O. HowEg, D.Sc,
M.IEE, assisted by
PHiLiP R. COURSEY,
B.Sc. AM.I.LEE.

THERADIO REVIEW
is the Authoritative Jour-
nal of Wireless Research.
Contributions from the
pens of the World’s lead-
ing Radio Scientists are a
special exclusive feature.

Editorial and Publishing Offices
'2-13, HENRIETTA STREET
LONDON, W.C. 2

AFTER 4 0 ? |
[ ]
PLEASINGLY written — ‘

booklet for those near a
or past middle life. It concerns a simple,
drugless treatment that cannot interiperc
with daily work or doctor’s care, It has
delighted thousands, is prescribed by
hundreds of physicians and indorsed b,
intelligent laymen all over the world.
Not a book about infectious diseases but

.wholesome truth. Just say: Send mec,
free of all charge,

“PROSTATOLOGY”

1f depressed in spirit; if backache, sciat-
ica or tender feet annoy you; if ncrves are
gone, if bladder weakness and distvrbed
slumber undermine your health, you will
bless this book. Do it before you forget
where you saw this notice.

ELECTROTHERMAL COMPANY
48-A Kick Bldg., Steubenville, O,

BOOK REVIEW

HISTORY OF NAVAL CON-
SULTING BOARD

A very interesting volume has just
been received, this having been pub-
lished by the Government Printing
Office of Washington, entitled “The
Naval Consulting Board of the U. S.,”
which gives in narrative form an ac-
count of the origin and achievements
of this board, which was created in
1915. Many of the most interesting in-
ventions of the war with illustrations
are set forth in this volume, including
the work of T. A. Edison, who is Presi-
dent of the board. The development of
the listening devices which were so suc-
cessfully used by our Navy to detect
submarines are described in detail with
suitable illustrations.

The volume also sets forth the re-
turns from the mobilization of the in-
ventive talent of the country as well as
the industrial preparedness of the
board and the origin of the Council of
National Defense.

The author, Lloyd M. Scott, was
given free access to the records of the
board, the individual assistance of its
members and also much valuable data
in Navy departments was made avail-
able in the preparation of this book.
If the demand for copies satisfies the
Superintendent of Public Documents,
the Navy Printing Office, Washington,
D. C,, will issue a sales edition and ap-
plication for copies should be made to
that office. The book is a particularly
interesting volume to those following
invention and shows how the ingenuity
and inventive abilities of the members
of the board were utilized in developing
devices that helped materially in win-
ning the late war.

NEW MODEL AIRPLANE
CATALOG

The 1920-21 revised and enlarged
edition of the hand book, “Model Air-
planes, Supplies and Accessories,” is-
sued by the Wading River Manufactur-
ing Co.,, 672-D Broadway, Brooklyn,
N. Y., has been received.

This shows many interesting forms
of models and lists a very complete se-
lection of materials and supplies used
in their production. Several new forms
of models of recent development are il-
lustrated in its pages, the most interest-
ing of these being the Curtiss HS-2-L
Navy Flying Boat, the Loening Scout
Monoplane and the NC-4 Seaplane,
which was the first heavier-than-air
craft to cross the Atlantic Ocean.

The book contains 52 pages and is
well indexed for ready reference and
all of our readers who are interested
in the manufacture of model airplanes
of different types, should have a copy
of this complete hand book in their files
for ready reference.
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HOW TO MAKE A LOOSE BEAR-| r
ING INDICATOR , o |

T had always been a difficult mat-
ter for me to determine at what
point in a motor the loose connecting
rod or bearing was after I had learned
by the sound that there was one in some
part of the motor To detect the locality
of such looseness I made an instrument
which helps greatly to determine the
location of the loose bearing Securing
a piece of sheet steel that I could cut
with metal shears and yet of sufficient
stiffness to not bend too easily, I cut out
the shape as shown at (A) and slightly
curved the part at (e) to give it more
stability.

I then flattened the end of a piece
of No. 8 wire and drilled a hole throughl
the end. I then cut from a thinner
piece of sheet steel a pointer as at (B)
which I riveted to the plunger, making
a close-fitting but free-moving joint, so
that the slightest movement would not|

cAU']‘O - WHEEL SAILING.
What fun you'll have with
this new amusement. Attach s
eail to your Auto-Wheel Coaster
or Auto-Whoee! Convertibie Rosd-

,')“9 n ’.d',

3 ster. The roller-bearings are the
¥ :" ‘7‘\ same us: on automobile
o wheels. That’s why the name

*‘Auto-Wheel” means so much.

The Aulo-Whee! carries 1000
ibs. The roller-bearings will not
crack or chip as old-fashioned
ball-bearings do.

The November *‘Awuto- Wheel
Spokesman’® tells how to make
a sail for your Auto-Whesl!
wagon, for it.

Orgasize an Auto- Wheel Clab
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If You Are a—

Shipfitter, Structural Worker, Car-
penter, Bricklayer, Plumber, Pipe-
fitter, Bollermaker, Sheet Metal
Worker or Mechanic of any kind,
you can advance quicker and get
bigger pay If you can read Blue
Prints. By our method, we train
you QUICKLY in your spare time,

Write for Catalog 10-B, stat-
ing your trade.

Earn $35—$150 a Week

We can help you increase your in-

. . FREE to bers, Special com 5
be retarded. I then riveted the pointer Captain's cap. FREF: Auto-Whaet lng. Sty 1n your senre e
Dime Bank. Just send nmn of r
three coaster dealers in our quick and practical Instruction.
——— towr;.“ ul‘lv::: ;N;Rhongen; .{_"t: Draftsmen are In great demand.
- ——— S nute - Wheat™ on the sides. There is a place for you. Drawing
~ e falo? '_\.S, Co.) Outfit, Books and Biue Prints FREE,
indicotor ° 8 g f Tho Bt ¢ Wemll\.elll%e{lou s%c‘:rle a pgs‘[itlont rhen
i = /) 159 Schenck Street, s I
I iy A R “@ N. TONAWANDA, N.Y. How
I &/ I 1n Canada: Preston, Ont.
S E t Off 368 W. 23rd S S
l fy b Toort O Facig St Columbia Correspondence School
| e A 27 Est. 1904
I | 2% il Dept. 40, Drexel Bldg., Phila., Pa.
- ) O - (als
£ c oo
(/a ° {
f - | SPAYING*
— =2 | POSITION '
. e e e e —
A Cc
£ Plunger lfS @\]Se N\d Glr'e bk
H £ G‘/A R A N ToYou You can be quickly cured. Send 10 cents for 258
f <3 . . cloth bound book on Stammering and Stuttering.
£ Why “grind”’ away at a desk when three months tells how 1cured mycolr after ﬂnmmerlnz and b(u(-
EX boti e, R et U St T | | e e aanat Sut
E’:‘ ;;Jn:':enll-glld, out- :iyoor work leading to BIGGER | 914Bosus 28 ndisnspolls, Jndiana
.... e ings,
I—’ . START AT $110, ndvmcmi‘w $250 and more

monthly, all expenses paid. eet big officials. Be

your own boss. Travel and broaden yourself.
Remember, position guaranteed or money refunded.
\\Brl:.& for l.h’o: story, today; NOW. Ask for FREE
B
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to the frame, using the same care asl
above. Then after placing a light coil

|,

Standard Business Training Institute
Buffalo, N. Y.

bl‘

Here's your big chance
full-fledged Civil Engineer!
set of books you can fit yourself to make

Learn in Spare Time to
be a CIVIL

ENGINEER

Earn $(500 to $5000 Yearly
to become &
With this

mouey, in the greatest outdoor pro-

BigProfits in Battery Chargmg
wnth theiB32-Battery Charger

MAKE $150 TO $350 EVERY MONTH
battery business NOW. Make 8150
Btart your own o oo

spring over plunger and held by cot-
ter pin at T to hold plunger down, I
bent up the lugs (f f f f) over the
plunger, leaving the one at (K) with|§
sufficient freedom so as the circular|}

T8
ten

work; specifications; eeti-
movement of pointer would not bind|} B O i st 55,0 | Toroieta Soccreta: waits supbly; sewars andl teatnes
the movement of plunger. I left a pro-|§ B oL o T IO e e Th_ NBDIe lanEance—oray poils meds
jection on frame at (L) of handle and|§ : P 312 Conmuliing. Momberenis soives your difficult

to this I riveted a piece of 15 in. x 2|8
in. x 4 in. iron to prevent the vibra-|§
tion from moving the frame-of the in-|3§
strument. By holding the end of the|§
plunger on motor over first one cylin-|§
der, then another or on the different|®
bearings, the vibrations will cause the

pointer to register more or less on the

m foll lnlorf."..':'?on

Hobart BMhm Comr:ny

llmakeM
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Cutti
graduated arc H and the place held at from UmakeM mﬂ e 38
which it registers the most is of course| aad 12 g 12 dutall bieorints. n?imr e u,n"mu =

Brudt.h 12 ins.: Approximste weight, 105 1 Dimen
sions of working surf ncn of miling table, 4 ins, iry 6 ins
This lathe has n designed to moot the wants of Modol
Ihkon who require a tool upnblo very varied and s

i m L t: ""»"a‘i“ and N king it to do

ny wor can be ne, As we Illnl .ll o

':-r"e::.rl:-nyl bor1 n otherwise vary diffico "5.. 7
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where the greatest vibration exists and i

where the loose bearing causes the

knocking [
Geo. G. McVICKER.
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BUSINESS PRACTICE s ITS ACCOUNTING

New and up-to-date course of instruction BY CORRESPONDENCE. Complete
with full legal forms and illustrations of all accounting principles. Highest pro-
fessional endorsement. Indispensable for success in business today. Gives an
understanding of economic conditions underlying business success.—Not excelled
it equalled in thoroughness, but concise and to the point. 15 years’ practical ex-
perience training apprentices and students for accounting and business. Graduates
make good from beginning and advance rapidly afterwards, Write for eircular,
mentioning this periodical.

HENRY HEITMANN, Poughkeepsie, New York.

AERONAUTIC COURSES

By Correspondence

Aecrodynamics—Aeroplane Design—Aeroplane Drafting—Motor Dynamics—
Motor Design

Under the supervision of Messrs. Van Muffing & Marx (formerly of Aeronautic Faculty,
College of the City of New York)

THE NEW YORK SCHOOL OF AERONAUTICS, Box 106, Grand Central P. 0., New York

Whalever LYouk Qmm;-be itthe pronunciation of
Bolsheviki, the spelling of a puzzling word, the location of
Murman (oast-the meaning of blighty,etc, this Supreme Authorily,

lai te, final answer, 400.000Words. 2700 Poges, 6000 llustrations G
Tntoins an accurate. final answer. G &, MERRIAM €0, Springfreld Mass

( Write for specimen pages, prices. etc. and FREE Pockel Maps par

Befors disel your invention
“| soyene, send for hr:. "Ivlh:
:-od. hri" n‘;d..mrml:‘ o
owning patents FRER. -
LANCASTER AND ALLWINE
-] 238 Qursy Building, Washingten, D.C.
Originaters oé he form *Bvidence
of Uemoeption’”

SOLDERING IRONS

OME variations on the usual form

of soldering iron are shown in the
cuts. In the first pattern two holes
are drilled as indicated; they are not
over the fiftieth of an inch for fine
work. One is counterbored, as shown.
In use, the hot iron is held over the
work and solder is introduced through
the holes, which carry it to the desired
spot with great accuracy and without
waste.

Free Bok onPAENTS

)

and advice to
inventors on secunng Patents. Send model

INVENT WITH PROFIT |

Every Inventor who earnestly aspires to realize
on his novel ideas will welcome profitable sug-
gestions by an expert skilled in obtalning
patents that exclude competition.

Baff Patent Law Office

311 Main St. Worcester, Mass,

where it will do the most good. This
second type is of special use for elec-
trical workers.

Finally, where the ends of a number
of wires are to be joined, a simple hole
drilled in the side of the iron will pro-
vide a receptacle for forming a little
pool of melted solder into which the
ends of a number of wires may be
dipped, as shown.

SPECIAL CHUCK FOR WOOD-
RUFF CUTTERS
ONE of the most popular systems of
keying that has been developed in

| connection with the manufacture of auto-

motive appliances is the Woodruff Key
which was described in a recent issue
of EVERYDAY ENGINEERING MAGAZINE.
A special cutter is necessary for making
these keyways. The accompanying

o
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Special chuck for Woodruff keyway cutters.
illustration shows a chuck that provides
a positive drive and it some times in-
sures accurate centering of the cutter
shank. As will be apparent, centering
is done by the accurately finished shank,

or of your invention for Free Opinion
of its patentable nature. Prompt service.
20 years experience. Write today

TALBERT & TALBERT 455¢ TALBERT BLDG.,Washingtos,D.C.

Competent Patent Service
By a Fermer Bxl:m':l:l Official of the U, 8.
al ce

NORMAN T. WHITAKER

Lawyer and Engineer
580 Whitaker Bidg ashington, D, C.

Branch Offics, 87 Nassau St., New Yok Ch
INQUIRIES INVITED " Y

WILLIAM C.LINTON

Ceonsulting Engineer and Patent Attorney
‘“Imvontor’s Adviser” malled free ea
request. Gives full information as te
Patents, Trade Marks and Their Cost.

O,

384 University St.

Meatreal, Canada

How Drilled Bit
Is used.

“020 F St., N. W,
Washingtan, D. C.

Drilled Bit

~<IN]

Copper Bit for
oldering a joint
in one wire.

NN

Hole for Soldering

transverse groove filed across one side.
This is to be used for soldering wires.
A little solder is preferable to too much;
Ain both the irons shown the solder is

INVENTOR’S RECORD, form
for establishing the date of your
Iavention, and INVENTOR'S B N.
Confidential Service
WM, H. MULLIGAN, Patent Lawyer
109 Weodward Bldg. Waeskington, D. C.

placed just where it is wanted and

Three Wires
Section
A Diagrams showing wvariations in usual form of soldering irons.
‘ The next cut shows an iron with a  but the cutter is driven by a square end
‘Write for free

that fits automatically into the self-ad-
justing chuck. The device is made in
various sizes, and as the sectional draw-
ing clearly shows, it can be adapted to
fit any spindle.
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A New Adjustable Indicating

Plug Gauge
By G. Gordon Perry

HIS gauge was designed with the

primary object of eliminating the
inevitable wear caused by insertion of
the usual solid plug gauge into the bore
to be measured, this wear being a_seri-
ous item where the gauge is made to
exceedingly fine limits and the work
on which it is used is hardened; an ex-
ample of such work being the grinding
of “bores,” of inner races in ball and
roller bearing manufacture. The new
type of gauge, being inserted in a col-
lapsed state into the bore to be meas-
urer, wear by frictional contact is al-
most eliminated.

If the bore is not yet up to size, the
amount still to be removed is imme-
diately shown on the indicator, en-
abling the operator to take correspond-
ingly heavy cuts and not waste time
continuously taking light cuts, because
the ordinary solid plug will not enter,
and the amount to be removed is un-
known.

ing in a hard steel cone C, which nor-
mally is kept pressed forward by spring
F. Movement of rod G in a longitudi-
nal direction is obtained by lever I
pivoted about a point J and working
in the slotted end of rod G.

A quadrant shaped indicator Q of
the lever type is secured to H by screws
K passing through lugs on Q. Pointer
P and quadrant N are independent
parts moving about a common pivot R,
but are locked together after adjust-
ment by small screw S. Rod G is re-
cessed for quadrant N to work in, and
hardened screw L is inserted through
same, being cut away to center line,
forming a hard face for N to work
against. A light spring O keeps N up
to its working face on L.

On picking up the gauge for use, the
lever 1 is at once operated, so with-
drawing cone C and allowing spheres
B to fall in by gravity or outside
pressure. Pointer P also moves to the
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-Sectional Elevaudn of Adjwstable Indicating Piug Cauge.

As the action of the gauge is entirely
controlled by a spring which always re-
mains of constant strength, it cannot
be ‘“forced,” and a false reading ob-
tained, by a careless operator. After
considerable use and no more adjust-
ment can be made on indicator needle
to compensate for wear, those parts sub-
ject to wear can be replaced at a nomi-
nal cost. The following particulars of
the construction of the gauge will, I
think, be clear when read in conjunc-
tion with the drawing.

This invention relates to the use of
three hardened steel spheres, and a hard
steel cone, for determining the size of
a hole.

The portion of the gauge A is slight-
ly smaller in diameter than the smallest
hole to which the gauge can be applied.
Around its circumference, equally
spaced and midway in its length, are
three hard steel spheres B (two are
shown in sectiona! drawing for sim-
plicity) free to move slightly in a
radial direction in hardened bushes D.
Into A is screwed the handle portion
H containing a sliding rod G terminat-

“Minus” side of scale. In this state
gauge is inserted into bore to be meas-
ured up to the shoulder, thus ensuring
that the center line of H is at right
angles with center line of bore.

On the lever I being relaxed spring
F forces forward cone C, expanding
spheres B, the longitudinal movement
of C corresponding to the size of bore !
and being recorded by pointer P.|
Quadrant Q can be calibrated to suit
nature of work and either English or
metric. Cone C is screwed on rod G
for convenience in manufacture, allow-
ing adjustment in relation to face L,
also for renewal, and is locked by screw
E. Screw S is inserted in pointer P,
through the arcuate slot in N, and al-
lows for adjustment of pointer P to |

compensate for wear, or for setting to |
special size, shrink fits and the like.l
Gauge is checked for accuracy by in-
serting in a standard reference ring, |
and lever released, any slight variation |
found from center line “size” adjusted’
by screw S.—Reprinted from The
Model Engineer and Electrician.

-

HIGH SCHOOL
COURSE IN
TWO YEARS

You Want to Earn

Big Money!
And you will not be satisfied unless
you earn steady promotion. But are
you prepared for the job ahead of
you? Do you measure up to the
standard that insures success? For
a more responsible position a fairly
good education is necessary. To write
a sensible business letter, to prepare
-estimates, to figure cost and to com-
pute interest, you must have a certain
amount of preparation. All this you
must be able to do before you will
earn promotion.

Many business houses hire no men
whose general knowled‘x,e is not equal to a
high school course. hy? Because big §
business refuses to burden itself with men
who are barred from promotion by the lack

of elementary education.

Can You Qualify for
a Better Position?

We have aplan whereby you can. We
can give you a complete but simplified high
school course in two years, %wmg you ail
the essentials that form the foundation of
practical business, It will prepare you to
hold your own where competition is keen
and exacting. Donotdoubt <i/our ability, but
make up your mind to it and you will soon
have the retgl.irements that will brin% you
success and big money. YOU CAN DO IT.

Let us show you how to get on the
road to success, It will not cost you a single
working hour. We are 8o sure of being able
to help you that we will cheerfully return to
you, at the end of ten lessons, every cent
Wu sent usif you are not absolutely satisfied.
hat fairer offer can we make you? Write
today. It costs you nothing but a stamp.

American School of Correspondence
Dept. H-8126  Chicago, U.S. A.

American School of Correspondence,

] Dept. H-8126, Chicago, lil. '
] 1wantjob checked — tell me how to get it. I
J «.Architect Lawyer
65,000 to $15,000 $5.000 to $15,000
I «..~Building Contracter | ...... Mechanical Engineer
$5,000 to $10,000 64,000 to $10,000
I ..... .Automobile Engineer |...... .Bhop Superintendent
4,000 to $10, ,000 to $7,000
...... Automobile Repairman e Employment Manager
2,600 to $4,000 1000 t0 $16,000
] --Civil Engincer | o Steam Engineer |
000 to $15,000 000 to $4,000
...... Structural Engineer «.....Foreman’s Course
$1,000 to $10,000 $2,000 to 84,000
...... Business Manager ..o Photoplay Writer l
$5,000 to $15,000 $2,000 to $10,000
we..Certified Public Ac-  |...... Sanitary Engineer I
| " countant $7,000 to 816,000 $2,000 to $5,000
wessAccountant & Auditor |......Telephone Engineer
| $2,500 to $§7,000 $2,600 to $5,000
we.Drafteman & Designer | ...... Telegraph Engineer
$2,500 to $4,000 92,600 t0$5,000 |
l werElectrical Engineer’ | ...... High School Graduate
$4,000 to $10,000 Intwo years
I weGeneral Education | ...... Fire Insurance Exse t
I In one year $3,000 to £10,000 I
| e !
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| MODEL POWER BOAT RACING
IN CENTRAL PARK

(Continued from page 134)

resented his first attempt to use a

built-up hull and an engine of his

own construction. The boat did not
| come up to his expectations, in spite of
| the light weight of the hull, 12 ounces.
The hull was designed for a displace-
ment of 9 3/10 1b. When actually fin-
ished it weighed 1214 1b. This differ-
ence in weight was largely responsible
for the fact that it did not obtain a
greater speed.

All these parts of the “Richards Made” Mr. H. Seldon’s boat, Mayo, was
Yacht Model Construction Sets are ready easily the best locking boat, to my
mind, and his hull and boiler were ex-

to respond to your skill. The hardest work amples of good workmanship, for
is finished; part of the hollowing is also done. which the bullder is to be highly rec-
ommended. It was too bad, though,

Just enough left to lend interest—and that Mr. Seldon experienced trouble
instruction. with his power plant and was unable
. . | to get the boat in action. Especially

They sail and sail well. as he had come all the way from New

. . London. He used a two-cylinder, sin-
Postal brings circular. gle-acting engine of English make
For His Christmas —and the Long with 34 in. bore and 34 in. stroke, and

Winter Evenings — Order Now. a 3 by 12 in. copper water tube boiler.
The boat had only been finished the

revious night and had not been tested.

Wm. RICHARDS ‘ %his was also largely responsible for
747 Tremont Avenue the non-performance of Mayo.

New York Cit ’ The last of the entries, Mr. Ringle’s

y Seminole, was equipped with the same

type of power plant as Mr. Bolles’

Bobo 4, except that the valve gear was

operated by a groove from the flywheel.

The boat itself seemed to be well con-

THE AMER]C AN | structed, but it developed blow-lamp

trouble and we did not have a chance to

MODEL SALES AND MFG. CO. | ' s ven e aimof e

Central Park Model Yacht Club to

. have boats which really perform and
601 Broadway New York City | are reliable in their performance, in
their sailboat as well as their power

PATTERNS SHIP FITTINGS "boat division. This is the reason why

| this year’s race was open only to boats

MODELS RAW MATERIALS l};(}: t(:)]lS 1b. displacement. We hope to
able to see many other interesting
CASTINGS BOILERS races, as there is no inspiration quite
SEND FOR PRICES OF COMPLETE CONSTRUCTION SETS OF MODEL | | Ly fhat of actual participation in races
CABIN CRUISER HULL, BOILER AND ENGINE DESCRIBED IN OCTOBER ype o sp €
ISSUE OF EVERYDAY ENGINEERING MAGAZINE. THEY WILL on to further and further effort.
INTEREST YOU. R
MAKING SOCKET WRENCHES
EREWITH are a few suggestions

as to methods of making a set of
| socket wrenches: The wrenches can

PROMPT TELEPHONE be made from Ford radius rods that
SERVICE SPRING 3337 have been junked. As these rods taper,

several sizes of wrenches can be made
from a single rod. First, cut the length
of the wrench desired from the rod,

MODEL ENGINE CASTINGS ||| American Machinery Leads the World then heat the end of the tube to a cherry

MAIL ORDERS ONLY

You can help to meintain thls supremacy in | red and hammer it to shape around a
For engines described in previous numbers of | | years to come by getting your boy started right. By g 2
“Byoryday Engineoring. " Castings made in nteresting hm. o Machinery while bta B2 | | nut. The piece of radius rod must be
Bronze or “Duralite.” Model water pump feveloping, Blart o dir B ki oathe Minisiiie | | large enough to fit over the nut and a

also supplied. Send stamp for catalogue.

J. E. CARRINGTON
49 So. Clinton St. East Orange, N. J. Desk 7, 5214 Woodiand Ave, Philadeiphla, Pa.

perfect. Exact reproductions Motor Boats, £ngines,
Ynchu that work, Send stsmp for filustrated Lista.

BATHE MANUFACTURING CO

hole drilled in the opposite end of the
socket so that a punch or a small rod
| can be inserted and used as a handle.

Please mention EVERYDAY ENGINEERING MAGAZINE
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THE CHAIN HELICE

HE old fashioned chain pump is

familiar to all our readers. A
simple modification of it, sometimes
cited as a sort of curiosity, consists in
the substitution of an endless rope for
the chain. Such a rope with its lower
bend immersed in the water of a well
and with its upper end carried by a
grooved pulley or, better, by a spider
wheel, will raise water just as the chain
will, and now another form of elevator
for liquids called the Chain Helice
has been developed by a French in-
ventor, M. Bessenet Favre. It origi-
nally consisted of a rope as described
above, but which was wound around
with a spiral wire. This has been de-
veloped and the present pattern consists
of an endless series of sections of
double open-wound wire helix con-
nected by swivels at short intervals for
its entire length, as illustrated below.
This chain passes over a driving pulley
at the top, and at the lower end is
weighted by a heavy flanged pulley
which rests in the loop of the chain,
keeping it taut. This pulley should be
submerged to the extent of about 2 ft.
if possible.
speed of 400 to 700 ft. per minute. The
fluid is carried up by the chain, and as
it turns around rapidly over the rotat-
ing upper wheel the water is discharged

SINGLE
CHAIN

MULTIPLE
CHAIN

————

from it by centrifugal force. Of course,
water is running down the chain all the
time, yet 70 to 80 per cent of the water
raised by the chain is delivered and the
mechanical efficiency of the device is
put at about 50 per cent. These figures
will give a clue to how much of the
water runs down the chain. The chain
is made in lengths of 5 ft. as a stand-
ard, with swivel links to take care of
the twisting effect due to the spiral
winding. Two sizes of chain are man-
ufactured in metric sizes, one about 114
in. in diameter, the other about 134 in.
in diameter. The systems of winding
employed are illustrated in the cuts.

Taking the larger one, it is found |

The chain is driven at a |

At Home—In Spare Time

as you would in actual practice

Get into this constructive branch of industry where big salaries are
paid. No previous training is necessary to become a capable drafts-
man with the help of the Columbia School of Drafting. You can
master the practical lessons of our famous home study course, at
home, in spare time. You will be personally coached and instructed.
by mail, by Roy C. Claflin, president of the school, whose long experi-
ence as a draftsman and teacher, especially qualifies him to give you
the training you need to become a successful Draftsman.

187

Become a Specialist

We not only give you thorough and practical training
in Mechanical Drafting, teaching you to make actual
drawings as you would in any drafting room, but the

additional benefit of a post-grad-

DraftsmenGet
' $35 to $100

uate course in some special branch
of drafting. A big field of oppor-
tunity is thus opened to you as a
trained specialist in this profes-
sion,
Draftsmen are
in greater
numbers, and re-

ceive better sala-

a Week

I

| Because of the importance of
| hiswork the draftsman is paid
a big salary and is always in
line for advancement. The

How “‘Columbia’’ Students Succeed

| Students of the Columbia School of Draft.’
ing often secure positions at $2,000 or more
a_year to start before completing the course.
Hundreds of men and women with *“Colum-
bia” training are now making good with big
concerns all over the country. Many more
ded f lendid P now open.
Here is wbat “Columbia” training ‘is doing
for some of our graduates: Laurence Johne
ton, over $5,000 a year; George Murray, $45
a week to start; G. Tangorra, $2,800 a vseu:
A. 1 a month to start; . S.
Burfoot, 8150 a month to start; T. R. Brown,
§2,860 2 year; R. Fowkes, $3,700 a year,
hese are only a few of a great number of
similar cases.

This Complete Drafting Equipment

Furnished
to students of our school. The
standard American make of the best quality,
property oo completion

guaranteed, and beocome i':?.m
of the course. Every trument needed for the
course is included.

draftsman’s pay is from $35 to $100 a week.
A knowledge of drafting is the stepping stone
to big technical positions in the industrial

field paying as high as $50,000 a year. 27
Big Concerns Employ “Columbia” Graduates

The best concerns
graduates in their drafting d
the thorough practical
ables them to step right into im

tions. loma is the en
big drafting
graduate you are
draftsman, not a5 & mere apprentice. Why be
satisfied with a grinding, underpald position when
there are hund: !
:I lzdon in the b
rapidly gw

and how you can master this lucrative profession
of big through
our help.

ries than ever
ore.

e
e R

in America employ Columbia

epartments becamse of

training we give whish en-
portant

Our dip '&"J‘ into

rooms everywhere. As & umbia

recognized as an eneed

ons open
Drafting. We are
to ace tralned draftamea more
we can produce them.
Send This Coupon®Today

Lot us tell you the fascinating story of Drafting

salaries and steady advancement
Write today to

COLUMBIA SCHOOL OF DRAFTING
Roy O. Olaflin. President
Dept. 1202, 14th & T Sts., N.W., Washington, D.C.

COLUMBIA SCHOOL OF DRAFTING
Dept. 1202, 14th & T Streets, N. W.
WASHINGTON, D. C.

Without obligation to me, please send me
FREE your illustrated book of particulars, tes-
timonials from students, rates and liberal terms,

Please mention EVERYDAY ENGINEERING MAGAZINE
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Attention Model Engineers and Amateurs

HE above is a half size illustration of our model power boiler. These
boilers are made from the very best material and of the highest grade
workmanship.
Shell is 9” x 3" diameter made of either solid drawn brass or copper tubing,
Ends are made of special brass turned to fit and brazed into shell.
Fittings are of the highest grade both as to material and workmanship.
They comprise of the following:

1-—Water gauge.

1—Wheel valve and base with union piece.

1—Safety valve and base.

1—Filler plug and base.

1—Three burner lamp turned from solid brass
and screw fitted with brass container.

Price of complete boiler assembled with burner $12,50 in U. S. and posses-
sions. In Canada and all foreign countries $15.00. Post Free,

Complete sets of finished parts and fittings UNASSEMBLED supplied for
this boiler at $10.00 in the U. S. and possessions and for $12.50 in Canada
and foreign countries.

We have only a limited number of finished boilers for immediate delivery
so orders will be filled in rotation of their receipt. If you want one for
Christmas get your order in early.

HIS half size illustration is of our
high speed oscillating engine.
These engines are specially de-
signed and built of solid brass under
the personal supervision of our expert
engineers and are guaranteed as to
workmanship, material and operation.
The fly wheels and crank disc are
turned and highly polished. Do not
compare these with those cheaply con-
structed merely as toys as they are
made to withstand hard usage and can
be used for experimental and educa-
tional purposes as well as for driving
model boats. Price complete $5.50
post free in the U. S. and possessions.
In Canada and all foreign countries
$7.50.
The following parts and fittings can
be supplied for immediate delivery at
prices given below post free:

Boiler shells, brass or copper. .............

Water gauges ..............0.veuunens

Wheel valve and base with union. .. ........ $1.50
Safety valve and base. .. ................ $1.00 «
Filler plugsand base. . . .................. $0.50 «
Three burner lamp and container. .......... $1.50
Boiler ends ................. .0 L., $0.75

Send five cents for our complete catalogue of Model Makers supplies, fin-
ished Airplanes and Airplane parts.

MODEL MAKERS SUPPLY COMPANY
Room 404 505 Fifth Avenue New York City

that with 3 ft. submersion and a lift
of 30 ft., 2,250 gallons per hour will
be delivered when it is driven by a one-
horsepower engine. With a single spiral
chain, about one-half the above ca-
pacity is given, 0.7 of a H. P. will raise
half the above amounts per hour to a
height of 30 ft. and 3.2 horsepower to
a height of 200 ft. Smaller pumps are
made for hand operation.

An interesting point is that this pump
was used during the war by the Eng-
lish, in France and elsewhere, some
20,000 being in use in France alone.
Its installation is very simple, there
being no need for anybody to descend
into the well, and its cost is only about
one-half that of a cylinder or rotary
pump. We speak above of the use of a
simple rope for raising water. Recent
examples are given of the use of a com-
mon chain and even of a canvas belt
for raising liquids.

BE CAREFUL TO ELIMINATE
GRIT WHEN REPLACING
CYLINDERS

N fitting cylinders to the engine base
after their removal for repair work,
care should be taken to eliminate all
chances of grit entering at the bottom
and working up on to the cylinder
walls, causing the pistons to score the
cylinders. The better method - is to
wipe the interior walls of the cylinder
with a clean cloth slightly coated with
oil, which will remove any traces of
grit. Do not allow the hands to come
in contact with the walls of the cyl-
inder, as they are oily and grit may un-
knowingly be deposited on them in this
way. Small loose parts, after being
cleaned with gasoline should be kept
wrapped in clean cloths to prevent the
entrance of grit and not jumbled to-
gether in a box, as is the usual custom.
The chief destructive agent in an en-
gine is grit and other abrasive matter,
and though it is physically impossible
to keep it out entirely, it will repay the
trouble taken to keep it to a minimum
by scrupulous care when replacing the
part after handling.

NEW ROTATING ARC LAMP

The Garbani rotating arc lamp has
a horizontal positive electrode with a
central crater. The negative electrode
is of metal in shape of a ring through
which water is circulated. In action
the arcs strike from the crater to the
ring which latter, the negative electrode,
is absolutely non-luminous. The crater
of the positive is in the center of the
ring. A solenoid with a positive elec-
trode is so arranged as to keep the arc
revolving around the annular electrode
at the rate of 500 to 3,000 revolutions
a minute. All that is seen is the bril-
liant crater surrounded by a slightly
luminous haze.
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THE MOORING OF AIRSHIPS

IRSHIPS, great and small, are

now bound to earth in one or the
other of two ways. Either they are
bound under cover in sheds, which give
them complete protection from the
weather, but are very costly to erect
and troublesome to maneuver the ship
into, or the craft are moored by the
nose to tall towers or masts, so that
they can swing head to wind always.
The latter system has been found safe
and satisfactory; it is cheaper in con-
struction than a shed and it occupies
less ground space. The modern air-
ship does not suffer much from ex-
posure to the weather, and when in
general use only requires housing when
being overhauled at regular intervals
or for repairs.
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PANAMA WATER LEVEL LOW

Dependent entirely upon the water |
from rains of the wet season gathered |
in the great storage reservoir of Gatun
Lake for its operation, the Panama |
Canal was brought down te a narrow
margin of supply by the unprecedented
dry season just ended. Official reports |
show that this was the dryest season
since American occupation of the Canal
Zone, and the lake was reduced to with- |
in less than a yard of the point where
there would not have been sufficient
water for safe navigation. Only resort
to steam power for operation of the
canal mechanism during part of the
season kept the water level up to the |
minimum point of 8.76, which was |
recorded on May 28.

A

% . T L. -
T . e S S

English method of mooring airships

A new system of mooring is the
subject of a patent just granted to a
Lancashire engineer, and is indicated
in the accompanying illustration, which
is reproduced from our English con-
temporary, Everyday Science. There
is laid down on the aerodrome a cir-
cular railway, on which travels a long
narrow-wheeled frame or platform set
radially to the center of the circle.
When a ship comes to be moored she
is attached to the frame by guy-ropes
from each end and held with her nose
towards the circle center. The frame
being free to move round the trace in
either direction, the ship will automat-
ically ride head to wind from what-
ever point it may blow. Retaining col-
lars are provided to keep the frame on
the track against the upwards pull of
the airship, and the frame, instead of
being a simple girder, as shown, may
carry a landing platform for the ship’s
passengers and cargo.

RELATIVE POSITIONS OF GER-
MANY AND FRANCE AS
REGARDS IRON J

The relative positions of Germany |
and France in regard to iron ore re-
sources are at present as follows: Ger- |
many, about 1,270,000,000 tons, and
France, 5,630,000,000 tons. It is esti- |
mated that the production of iron ore
in Germany, excluding Luxemburg but
including Alsace-Lorraine, during 1913
was 28,608,000 tons and in France

Dept. G. 8126

...... Architect

..... Building Contractor
$5,000 to $10,800

21,918,000 It is further estimated|| :::Ewﬁt,ﬁw
that at present it is possible for Ger-|| =~ Civi) Bng o to 34,000
many to produce about 7,000,000 tons || smmém,:?nﬂ.‘;m
and that France should be able to pro- || Business anager

duce about 43,000,000 tons, due to the 35000 ko gik,000
recovery of Lorraine. The coal situa- |
tion, however, is somewhat different,
as according to present indications,

LiH

...... Electrical lingineer

France will require 40,000,000 tons' ...... General Edueatian
more than can be produced in her own 10 one yeas

mines, while on the other hand Ger-

Name.

5.000 to $15,000 |

A“.Big Raise

in Salary

Is Very Easy to Get, If You
Go About It in the Right Way

You have often heard of others
who doubled and trebled their
salaries in a year’s time.
wondered how they did it. Was
e it a pull? Don’t you think it.
S '| When a man is hired he gets

paid for exactly what he does,
| § there’s no sentiment in business. It’s
preparing for the future and knowing
what to do at the right time that

You

Directron /,,/v.-:_V : fﬁﬁ" doubles and trebles salaries,
y fl fif
O Ulwe | A Remember When You
/ Were a Kid
/ |
Q\,s/oo,-,',,q and tried to ride a bike for the very
1) Lines first time? You thought that you would
Mooris never learn and theg—alé of a sudden
B AT 7117 you knew how, and said in surprise:
:,;giﬂv'/}?/x?/":f" o "gﬂe “Why it's a cinch if you know how.”
e e s It’s that way with most things, and get-
e = ballasted Car ting a job with big money is no excep-
> ,ﬁﬁﬁg tion to the rule, if you know how.

We Will Show You How

z Without loss to you of a single working
| hour, we can show you a sure way to
success and big pay. A large number
of men in each of the positions listed
are enjoying their salaries because of
our help—we want to help you. Make
check on the coupon against the job
you want and we will help you get it.
Write or print your name on the coupon
and send it in today.

American School of Correspondence

Chicago, Iil., U. S. A.

American School of Correspondence,
Dept. G-8'26, Chicago, 1ll.

I want job checked — tell me how to get it.

....Lawyer
35,000 to $16,000
...... Mechanical Engineer
84,000 to $10,000
...... Shop Superintendent
$3.000 to $7.000
...... Employment Manager
$4.000 to $10,000

000 to
...... Photopl:g Writer
.000 to $10,000
...... Sanitary Engineer
$2,000 to $5,000
...... Telephone Enginee~
Tel ﬁm to $6,000

...... elegraph Engineer

2,600 to $5,000

...... High School Graduate

many has sufficient coal resources but a
Address..

limited supply of iron ore.
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Buy Direct from N

Manufacturer |
and Save Money

Plays Victor, Columbia, Edison and

Emerson Records
Send $1.00 teday

Columbia Sales Company

53 Academy St., Dept. 691, Newark, N. J.

A $25 PHONOGRAPH FOR $10.98

Hear the Great Artists in your Home

Greatest Phonograph Bargain Ever Offered. Send $I Only

-
'
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'
'
[
'
[
'
'
[
[
[}
i

Playsall Makes of Records
Any Size or Cut

Send $ b Coupon

Special features are: clear, sweet-
toned sound box, silent, power-
ful spring motor, automatic regu-
lator, starter and stopper. Cabinet
finished in Colonial mahogany.
The metal parts highly nickeled.
Will last a life time and is fully
guaranteed in every respect.
Phonograph will be shipped upon
receipt of $1.00; you pay the balance,
$9.08, after you get the phonograph.

CUT OUT AND lAIL AT ONRCE
COLUMBIA SALES COMPANY
53 AndoleSt. Dept. 691, Newark, N. ).

aontintal Bnceied “Hia 4T, HRD ol e sus

A o, satisfa
{I‘:o balance, $9. 9‘8"’.“" 1 ro:-eln e nmo. .%
not nlllhc ry 1 will return the same, and you will
refund my m
Name....
Addrm.

am’35b’100aW

BECOME A PROFESSIONAL
PHOTOGRAPHER

Big opportunities NOW.

Juality for this fascinat-

ing profession. Three

months’ course covers all

branches :

IOTION PICTURE—COMMERCIAL—PORTRAITURE
Cameras and A atertals /unmrud free

Buy Your Xmas ]
Gifts Now

4
~4

No Money ¢

Down
JUSTse: :dyourname

and address forouri28 |
gage Christmas book of

1 5 lnutr\::tlon u"l“:“ Behnol
o
:r:’uo C:uu{;r 'rlm': for complete uuloc No. 2.
. Y. INSTITUTE OF PHOTOGRAPHY
141 W. 36th St, N. Y.

CLEARTONE PHONOGRAPHS
$4.00 to $200.00 Retall

Our Bun Dept. offers Needles

tbounnddr{n lots of 500.000. llotou $1. !I
to $14.75 each. Tone Arms and Reproduoer:
Main Springs 20c u

1.30 to 75 per seot.
H B e Sapphire Peints

90c each. Records., Needles,
and Parts at reasonable prices.
Write for our B4-page catalogue, the ounl
one of its kind In Arnerica, {illustrating 33
different styles of Talking Machines and
over 500 different Phooographic Parts.
LUCKY 13 PHONOGRAPH COMPANY
Export Dept. 46M. E. 13th 8t.. N. Y., U.B.A.

FEECCFILEARN PIANO

all Imnor'.-nl mod-rn lmproven rnu in teachink musie.
Brings n;m (o your homse the sreat
study. For the be flnm-r or experienced pl
artists. Successful duates everywhere
derstand  Fully Illuntr-u-d All music fre
Write today for free book QUINN CO

tudio H-11, 598 Columbia Road,

WOMEN'S

Neat In nppenr-
ance, folds very
. . y small, seams double
sewn, and made
strung to carry large packages. Nothing more

suitable for shopping.
BIG VALUE $(.00 AGENTS WANTED

GASCO COMPANY
151 Berkeley Street, Boston, Mass.

m‘{nd Buperi-

805 State St., Bklyn.

Boston, 23, Mass.

Complete Drawinga for Building a 20 Ft.
V Bottom Boat Will Be Found in EVERY-
DAY ENGINEERING for December.

argains in diamonds,
watches and jewelry.
Millions of dollars worth
of jewelry from which to
choose your Xmas gifts.
Your sclection sent on
your simple requnt
without a penny d
1f you don’t think it is
the bigrest bargain
have ever seen, sen it
bnck at our expensc, If
you keep it you can pay
at the rate of only a
Sew cents a day.

8% YearlyDividends

Youareguaranteedan8’
ycarlyincreasoin value on all
diam exchanges. Also
6 per cent bonus privilege,

Write Today
for Xmas Catalog
Send your name and ad-

dress No oblirltlon
Mudf:lw!mu catalo

Basketry and Craft Materials
Free catalogue, Reeds, rafia, wooden bases,
chair cane, dyes, books, tools for work in
leather, beads, stencllling, wood block printing,
china, glass painting, painted wood, weaving,
carving, jewelry, copper, pottery.

DRAKE

LOUIS STOUGHTON
21 Everett Station Aliston, Boston 34, Mass
de-

blueprints then you

UmakeM g e

unity
own UmakeM Club wlt.h th tht. Y
.1‘.‘3. u'wm't Baoches. Hewiog Biaa ds, .!‘:lonmw' Pmmm:"
o ox! 0., tan ta
Saskets, Book Troughs, Arks,

Yoa send $5 foe
club e L

ches,
felnted Animals, Doll Furniture and Honns
+ipal dealers bn;o‘li thelir toys and Mveltln now for Chrl-tmupr%ht
vour UmakeM shop started quick and coin UimakeM Mon:
R, PRICE, inc., Dept. 17 UmakeM Bidg..127 nn Avo N.Y,

NEW PROCESS OF VULCANIZ-

| ING RUBBER

N entirely new process of vulcaniz-
ing rubber has recently become
available. This is due to the discovery
by Mr. S. J. Peachey, lecturer in chem-
istry at the Manchester College of
Technology, that by exposing rubber
| alternately to the action of two gases,
sulphur dioxide and hydrogen sulphide,
it becomes rapidly and completely vul-
canized, even at ordinary temperatures.
|  Hitherto there have been three pro-
| cesses of vulcanization. The first is
due to Goodyear, who in 1839, discov-
| ered the process now known as wvul-
canization; this investigator found that
by incorporating rubber and sulphur
and heating the mixture for a suitable
period to a temperature of 140°C, the
rubber became profoundly modified and
acquired entirely new properties. It
lost its adhesiveness, became resistant
to temperature changes, and exhibited
far greater strength, elasticity and dur-
ability.
| A year or two later the process was
discovered independently in England
by Hancock, although the method was
| somewhat different in detail. Han-
cock’s method was to immerse sheets or
articles of raw rubber in a bath of
{ molten sulphur at a temperature of
135°-140°C. A little later still, in
| 1846, Parkes showed that rubber could
| be superﬁcmlly vulcanized by immer-
snon in a cold dilute solution of sul-
phur chloride in carbon bisulphide, but
lthis method is adapted only to thin
sheets or films of rubber.

For the new process it is claimed
| that: (1) It is true surphur vulcaniza-
] tion, as distinct from the sulphur chlor-

ide treatment just mentioned and yields
’ a product comparable in every way with

that given by the Goodyear process.
[ (2) the use of heat is eliminated, and
to a great extent the use of mechanical
pressure also. (3) The two gases em-
ployed can be produced very cheaply on
a large scale. (4) Rapidity of action
is a great advantage. (S) Organic fill-
ing materials, such as leather, waste,
sawdust, shoddy waste, etc., can be em-
ployed, whereas with the hot process
this is impossible. (6) Coal tar dyes
and even natural dyes, which as mostly
destroyed by the hot process, may be
used.

It is stated that these claims have all
been substantiated in the laboratory.
Material suitable for upholstery has
been produced. In view of the present
high price of leather this alone is of
great importance. Also no difficulty is
experienced in producing this material
in any desired color. Naturally enough
the new process may have an immense
effect on tire manufacture, and it is
stated that inner tubes repaired by a
modification of the process have an
excellent life.
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prints $2.50.

READY FOR IMMEDIATE DELIVERY

Half Inch Scale Pacific Type Locomotive

DESIGNED BY HENRY GREENLY

This engine is designed to be an efficient working model to pull about seventy
pounds.
Internal fired water tube boiler. Fired by alcohol carried in tender. Fittings, pres-
sure gauge, regulator, test valve and blower.
Pullman cars to match $30.00. Send stamp for full particulars.
Pullman Trucks fully sprung $5.00 each. Watch our December advertisement for
the announcement of additional model railroad equipment.

Price $225.00.

MAIL ADDRESS

FREDERICK DEY, Grand Avenue, Englewood, N. J.

Set of working blue

THE H. E. BOUCHER MFG. CO.

—_—

150 Lafayette Street
NEW YORK CITY

GENERAL MODEL MAKERS

Marine Models a Specialty

a Draftman' |

' Make $40 to $100 a Week-

l Your name and address on the coupon brings this
grelt Cyclopedia of Drawing without a penny down.

y only net shippin charges when ks arrive,

books and a low price **school set’’ of draw -

Castings or finished machine.

Shop tools and supplies. De-
signs for Model Boats. Draw-
ings of U. S. Destroyer. Ready

for immediate shipment.
Stamp for catalog.

556 Elm St.

6 INCH BENCH LATHE

Model Shop Equipment

HUHN MFG. CO.

m¢ innrumenu obtainable at any store, 8 man can
become master of drawing and earn $40 to $100 wcekly,
LEARN AT HOME —Good paying positions open
everywhere. Intense activity in manufacturing,
railroading, building, ete., calls for more draftsmen.

| OH—Just What I Wanted
| Real Model Racing Yachts

Sails Faster Than You Can Walk

Sport for Men and . Con- ’
e & wno{:u_ Shipped on 7 Days’ FREE Trial
/ GING, n'n'mds P HEAVY GYGLOPED|A UF DRAW'NG
‘ LEAD EEEL, reads to assemble. | | 4 Volumes. 1650 Pages. Thousands of llustrations.
is bullt. Also same llod:lnnnluhed Bound in genuine Amencan morocco, Pages 53 x 8%
Il b¢ to Just printed, book ncheﬂ. vers all branches of Drafting — Archi-
5 on ‘“Model Yacht ling,”* wsent Electrical, Structural Steel Metal,
1 for 25c. and your dealer's name etc ‘l‘elchen pen- nn( -ink rendering. 1ettermg free-
—— and addroess, ving full instruc- d, perspective, shades and shadows, working
‘ tions of the bhow to sall, shop dnwmgl, machine design, ete., ete.
rig, nautical terms, etc.. eto. |

Only $3 u month nf you keep the

New York Model Boat & Mfg. Co 75¢ca WOok books.. Coupon. explains, offer,
rporatien ®ood only within bord U B and Ganada,

Dept. EM, (8 Broadway New York City Froool'd'o’mwgor'.nhlp Ine?hfn Suloty —A Consultin

| emberlhlp given free with each set—wortl $12,

AMERICAN TECHNICAL SOCIETY

Arlington, N. J. N —

Mathematlcs Made Easy

m.nrun—unmmw dlvl.

:reanunul
ml figures, piot arce,

. mobmlu AlnlnduduA.?BAN!
’ARENT TRIANGLE, PROTRACYOR

RULES. Used &t
West Polot, U 8. Aeronautic

M

Order today befor.
gept. u, l.. J. LEISHMAN CO O:dn, Utab

ﬂc\m
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’
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st Columbia University,
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&

same time. Wine for familise,

Address
W.R. PRICE, inc., Dept. $7, UmakeM Bidg., $27 Sth Ave,, N.Y,
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CLASSIFIED
ADVERTISING
COLUMNS

but 7c a word; about 7 words per line.
of the month to insure proper classification,

HAVE YOU ANYTHING TO BUY, SELL OR EXCHANGE?

Automobile owners, mechanics, model makers, motor boat owners, radio and electrical
experimenters and students read these classified columns every month,
advertisements of things they need. Are you telling them what you have? The cost is
Advertisements should reach us by the first

looking for

e

Agents Wanted

MAKE moo NEXT SATURDAY,
Fords selling like w

Malkes
bucking.
to bore. Sell ten to twelve a day easy. Splendid profits
and exclusive territory, Write quick for information.
Address Perrin Co., 1047 Hayward Bldg., Detroit, Mich.
BIG MONEY and fast sales. Every owner buys gold
initials for his auto. You charge ;. make 81 35.
Ten orders daily easy. Write for particulars and free
mlu American Monogram Co., Dept. 72, Glen

0, J.
;oo ON?)HE CARDS, Leatherotte case, 750. 50% Profit

Speederator for
Ford Motor officials.

=
=3

4. 0 OLB'.DulE.D 8ta. E., Philadelyp
MAKE AND SELL AUTO PEP GAS TONIG. BIG
PROFITS: FORMULAS A ND INSTRUCTIO

L. 8TULTZ, MIDDLE‘].‘ WN, M.ABY-

(NO_STAMPS).
LAND.

Ford Owners (Continued)

FORD SPEED-POWER EQUIPMENT stocked; 4 8peed
Forward Auxiliary Transmissions, Doubles Pullin;
increases speed 40 or 20%; 16 Valve Overhead

head; speed carburetors; umhu;t.

power,
linder-

Miscellaneous (Continued)

DRAFTING. Neat, reliable work at reasonable rates.
Problems worked for those not hav technical educa.

tion. B8end us particulars and get your work done for

Dllmnl. crankshaft lan
netoy
leeelenton. "“""g wheels; wirewhesls

15”-30" Double
% 2 ton Side Spring Additl H
Complete Line 134-5 ton Shaft-Chain Drlva Units;
Racing Body; Compleu Racing Cars $500.-$1750. B. V.
Ford Speed-Po 250 West
54th 8t., New York.

Formulas
EXPERT CHEMIST will furnish Formulas, Pr

iston rings; llnlﬂl_‘ least cost. L. W. Brown, 68 Broadway, Newburgh, N. Y.
b foot
undersiung fixtures; lpeedhpower :{ve}lk ggnlﬁ ot'): Pdt ents
'ord Fire Chemical Hook and Lad- -
tens! PATENTS — Herbert Jenner. Patent Attorney and
e o Broibase  xtensioh:  Moechanical Expect. 623 F St, Washingion, D. C, I

Teport if a p-unt can be had and its exact cost. Send
for circular,

PATENTS. Over 70 years’
special factiitios fof ofice o unn
ce .,
{p-ec = 0541 lworth Buil New York.
625 F met, Washington; Tower Bulld , Chicago;
Hobart Bldg., 582 Market Street, San Fr Calif.

ractice; all communications
on patents free on rzquest;

and Trade Secrets. All lines. Lists fres. W. L.
C Ph.D., 228-230 Gordon Ave., 8yracuse, N, Y.

PATENTS—Fees In lnlullmen% _Frank 'l;) gulle;.

FOOLPROOF PAINT-VARNISH REMOVER, money back
paruyluo.k‘ Martinek 37 Company, 405 Lexington Avenus,
ew Or!

Automobile Accessories

VULCANIZE RUBBER without heat or tools. Whirl-
wind seller to overy Auto Owner. Further particulars
free. ncy. E402, M'uculno. Iowa.

For Sale

FOR SALE. Grebe two-step unpunet. one Marconi
bulb, both new, good condition. Both for forty-two dol-
lars. Also back copies m: utn B. ankhomu 179
M Avenue. Brooklyn,

FOR SALE. 8et Umakem No 55 cas
cutting milling lathe $15, cost $25. Bnnd new. G. E.

AUTOMOBILE ENGINES, Dynlmou. Moton. Motor Gen-
erators, Storage Batteries. full line of repairs for the
following cars at approxim v.aly one-half manufacturers'

ist price: Roo Maxwell, Chsvrolot 490, Buick 37, Buick
24B, Bverett 30, Auburn Batisfaction guar-
anteed or money rnnmdad 8end for bulletin and write
us your wants. We will quote you immediate price by

Shes, 545 W. 111th Street, New York.
STORA TTERIES FOR AUTOMOBILES. W
urnieh ali paris ;Egé Sulds for ‘maNing checs. lo  FOR SALE. Oms oo \mpeal lead Juraing _oatft
Plate 40c. ountries 50c. Windsor 8 . o new . a rage battery
Co., °541 lndw‘r‘nA e, Chi I, i loward Hunt, X Ohbio.
TREADO RUBBER—But for repairing auto tires,
tul riar Mending rub rubbe nhon water botl.lu. ?:o D Games
GascO. 161 Berkiey siroet, Bosion, Masa - " BE X WANDGUFF KING: Secrots of tmenty semsa-

o

tional escapes $1.00. Par and Trick
free. Magicraft Co., Dept. J, Box 251, Detroit,

Help Wanted

formerly

PATENTS—] personal, efficient service b,

oo™ ""x‘z"' e 1" cxpertonc, foll sz Fruc
3 eaArs Ac

poi quest, T B P Fishourne, 852 McGill Bldg.,

upon requut.
‘Washin D. C.

BT, LOSE o gt v, e
your
S Evidence of Conception’’ o be signed and witnessed.

P i il il i B
CAS an

D. C. Originators of thefom"‘“ of Conoept!
PATENTS, Booklet free. eferences. Best ro-
sults. Promptness unlrod. ATSON E. COLEMAN,
Patent Lawyer, 624 F 8t D. C.

PATENTS. In all 1l
National institute of Inventors 118 Fulton St, New
York City, having three thousand membery. Bookiet free.
PATENT WHAT YOU INVENT. It may bo valuable.
Write me. No attorney’s f 1 g t unowed
Estadb. 1882, "lnnnton Gulde‘ F

Hough, 510 Ioan & Trust D. C

‘WRITE for newspapers snd magazines. Big pay. Ex-
perience unnecessary, details fres. Press Reporting Syn-

T UR OWN PATENTS. Suve attorney’s fees.
gsok ::Qm:' information Free. Carl Larsen Co., 17

return mail. L. D. Huncker Motor Co., Nebr Qicate. 534, St Park Row. New York.
Awiation Inventors Phonographs
INVENTORS—Write for our fres illustr ds book  BUILD YOUR OWN PHONOGRAPH—BIg saving. We
BUILD THE STAR JR. BIPLANE, Send stamp for L0 YER Qence of oo lartrated sulde e T 1

Ciroular E regard Podu offer.
Works, 328 mvet {ln':eet. Chicago.

Books

BOOKS DELIVEREO FREE erto todu for illus-
trated Guide Latest ey Mills Co.,
Dept. A, 500 th Avonuo‘ New York N. Y.

ol
sketch and description ol invention lor our oplnlon of ln
Birrice. ° Reasonable Terma * YICRON 3 EVANS® %

Tvice. easonable Terms.
C0., 748 Ninth, W D. C.
TNVENTORS ADVISORY COUNCIL:
tects you at each swp. Report on racticability, mer.
chlnu.blllw, oto., gndulto anical, electrical,
Yours' oxperience $15 tp. . 440

Assists and p!

Business Opportunities

START A CLEANING DYEING uu! PRESSING SHO .
own_home, Large profits, particulars free.

A u'nu. XES5, Helona, Ark _

AMBITIOUS MEN—Gras portunity to make

money. You can make $5. M to 810 oo.co;m day in nur

spare time at home. Not a ch agen

soliciting proposition, but -ubnunuu businees pm-

{:r\:v.&.nu‘;to thl{ toddy. Addrees, Businoss, Box 175,
n. .

SUBSTANTIAL MANUFACTURING CORPORATION
ts capable establish hunch

sal $300 lt‘b szo‘oo ecessary. Will ufnd Xpenocs
esmen. n low e nges
to Baltimore as explained. ~Address, Mr. (2Iemm:rpe 603

N. Eutaw St., Baltimore, Md.
IF INTERESTED IN PROFITABLE MONEY HAKI'
0 Linden, Flushing, L. _

plan_send dime. Zoff, 30

C hcmu:als

EXPERIIENTERS who contemplate outfitting their new
labora should with us immediately.
w. han something to tell them. D. Altman
223-226 East 110th Etraet. New York. W,
ou’r for _the ‘‘PRACTICALL(”
cHENICAL GLASSWARE A]}pnm Chemicals, 8ei-
entific Apparatus. Price lis Enola Sclen-
tific Ce , 3328 17th Street, Was , D. C.
EXPERIHENTER&—OUT PRICES on Chem!clh Ap-
paratus, , and Experimen vg s, New Ex-
1 Ltboutorleo. actual photo:n s free, Mmu-
acturers’ Department supplies materials to

1771 Broadway, New York.

Male Help Wanted

DE}ECT'R!;ESI Eg;ﬂsm MONEY. Exa,wegmvn-
L euce unnece: b u.
Particulars free. Write, A uu; e don

:limlsh plrn and cab
Cinol Y

inots. Write
Ph Supply Co., Dept. V,

Ohlo

Photo Developing

MAIL US 200 with any size fillm for development and

six velvet prints. send six negatives any size and

200 for six prints. Or send 40c for one 8 x 10 mounted

enlu emnt. Pmm t, perfect service. Romoko Photo
ell Ave., Roanoke, Va.

Fan PACK DEVELOPED and twelve prints furnished

for 35 cents. Phil. Lundsted. Cape Cottage, Maine.

Post Cards

968 Broadway, N. Y.

RAILWAY TRAFFIC INSPECTORS earn from $110 to
$200 per month and u.. Travel if desired. Un-
limited advancement. age limit. We train

%smon furnished hnder aranteo,  Write for Book-

M-36. _ 8tan Tr.
Baaior 5t ¥, dard usiness aining Institute,
FIREMEN, Brakemen, Baggagemen, $140-$200; Colored
Poﬂ.eu by Railroads 'everywhere. ‘mle‘neo unneces-

Ex
8 Ry. Bureau, East St. Louls, Il

Mailing List

EVERYTH]ING IN POST CAROS. Live-Wire list free.
Wi P
Mutual Supply Co., Bradford, Pa.

Short Stories Wanted

SHORT STORIES, Poems, Pl Eto., are wanted for
publication.  Literary Bureau, 166, Hannibal, Mo

Stamps

APPROVAL 60% discount. Reference, ase. Stamps
bought. Lang, ?483-.1 59th, Cicero, Illln?)ll:.

DON’T MISS THIS. Increase your ulu Quick cuh
returns.  You get New business, uumn m
order buyers, farmers, rural

printed September. . domplm j’."» oo—:ﬁ’nlll 500 Tor ¥ o0,

Avenue, New

Manufacturers~
n . . ] h -
'1;3.1 'ORDE Any Article in meﬂl modn 8 woll.dm

oped eveland Specialty & Manufacturing Co
leveland, %)ho. o —

Miscellaneous

ng experimenters at wholesale prices. Send
cover malling cost. Lions Sclentific Institute, Depk E 30
Bausman Str., Mt. Oliver, Pittsburgh, Ps.

Dogs

SUPERIOR SANITARY CUSHIONS.

HAVE YOU SEEN THE STAMP HERALD? Finest

your- 3 monthe rial for 2he. ftamp Berbis Publissing

. n " or 21!

.. Dept. E. Indi Tna. o o
Telegraphy

TELEGRAPHY (bath Morse and Wireless) and Ratiway

lcml u\;nunx taught quickly. Tremendous demand. Bl.

sa) 8.

. Great opportunities. Oldut and lluut school |
established 46 years. All e: ses low—can

Inzo
part. Catalogue free. Dodul Imumto. P. SL. Val-

Toys

Sell at baseball
8 le 150

Cushion  C 419

8, race tracks, fairs,
Bowon Block, M1 lis. !

M“U LTIORBAPHS'” ‘;{"},"’ﬁ'{’"‘g"'ﬁom d-o'n Seslers, Du-
SPORTSMEN—_Trained beagles, rabbit, fox, coon, skunk, Oatoss Bovice. Conpa, orin Lasalle,
squirrel lnd‘ opossum don bird don. pot mg&u::ﬂdﬁu. a',"::’,o Ofits co Company, 156-F N le,

:,',','g;,d'“b P are 2 Toe VIt . Eoee®  FISH BITE LIKE ANGRY WOLVES. Ty or b
York, Pennulunll.. weather, you go after them with MAGIC SB BITE
’ i "m’;"’m’“’ mfhmm' %’ 1'51'"}' S 1o to

O
Educational mane it Eureva Dris Co. Topeks, Kansaa o °°"

uuu:nu‘lcs TAUGHT BY MALIL. S8pare um- hom
study cours ﬁ arithmettc, geometry, algebr ll'ld
ulsonomet.ry arding, 485 Glendale Ave., Detxolt.

Electrical

5 HASTER KEYS md No'el Key Chain $1.00, Have
a set of the most wonderful k in the world which
open hundreds of dlﬂerem Io:h Recommended by
loclmnuhl anitors, and detectives. Master Key Co., 33
Manhattan Bullding, Milwaukes, Wis.

AMERICAN MADE TOYS NEEDED. Homeworkers on
small scale and muhctural on un scale wanted to
manufacture 'l‘vsy Soldiers, Al Navy, Machine Guns,
Cannons, War Ships, lndhm w-boys, Wild Animals,
Whistiers and other toys an,
for Industrial people to hno an independent business.
Enormous demand gives an unl.lmlud fleld and great
future all over the United sum. Cumdl and forelgn
noe or tools no .  Hundred
and more made complete per haur Cuun: ferms, com-
plete outfit from $3.00 up. We buy these goods all year
in prices. For painted goods we offer ntnc-
tracts Adc with rolluhlc parties.
have connections all over the United States and ‘oodu
made with these Casting forms are badly needed by all
wholesale and retail dealers on account of the scarcity
in these Llfnu Greatest omtunlw is offered manu-

f 0 American Made Toys. strictly business

Instr

CHOICE silver_ black breodln: foxes.
rothers, Bot! Ontario.

INSTANTANEOUS Hot Water Heater, any
faucet, valuable hospitals, physiclans and_dentists’ ofncu
hubm and home use. Retail $60. Dealers $45. Victor
O. Ford Company, 250 West 54th S8t., New York.

Ford Owners

FORDS RUN_34 MILES per Tnllon with our 1920
carburetors. Use cheapest gasoline or

and no one need apply unlm he means

e o Tiing o St e o 58" ol
ssoo PAID ANYONE for ideas, A itabl 0n, Furtl Ui o =
?25 ot.np _Experience unnecess out- quare, New Y“k City.
Free. League, 530, St. f»uls uo Wireless
BACK ?‘su:s of_this and oum szl o n wx:‘
Boston Magarine h_St.. BDostoh.  ‘w)RELESS PARTS, PROMPT DELIVERY. Standar
eognm.dL ns{dcu LATH‘E‘, Outfit s" Gecued Chu:ik‘ 1%~ ut;mdknob-logr‘ oompll to 350. swm:N points wlug
0 res 010! oun tersh. » BCTEWS ozen. pan: thickn: o
almost mew, $75. Waltken, Mll.ml Aquarium, Florida. tric, Charlotte, N. C. e * o4s. Nowotoy Blee

Start easy any weather. Increased poner Styles for

all motors. Rum olow in high gear. Attach yourself.

Big profits for Money back guarantee. 30 days’

zrlnlD Afr- Frlcuon Cuhurotm Company, 600 Madison
ayton, 0,

HOW TO BUILD BEAUTIFUL HOMES, AT SMALL

COST. Read ms book Stone, Iron, Gnnl

Rand, Straw and Wood_ Fibre, Co! mber.

ﬁ?le I'.)ollnr. postpaid. Peter de Linde, Zion, Lake Co oy
nois

GENUINE ‘JUPITER” AERIAL WIRE, Seven strands
No. 23 solid copper 100 Oondnucum.r l%c per foot,
$12.00 per thousand. o M:umn per
thousand. Send postage. Les A. Bnu 8 Street.
Worcester, Mass.




QUICK SUCCESS

at home—under an

ELECTRICAL ENGINEER

I am a Graduate Electrical Engineer. I have the
legal right to sign E. E. after my name. E. E.
means Degree of Electrical Engineer and is award-
ed by Universities and Schools of Science only

after years of study and research.

Wicks Electric Institute.

My practical experience is extensive. 1 was form-
erly with the General Electric Co.; former General
Manager of company manufacturing Jenney Elec-
tric Motors; also formerly with Fairbanks, Morse
& Co; and now President and Director of the

K f Wpoi oty EE O 2
Be a GRADUATE Electrician

Wicks Men Fill High Paying Positions

Graduate Electricians are needed by the thou-
sands—at once. Look through any electrical
magazine and see the opportunities for ambitious
men with thorough training. That is the big
thing—thorough training. That is the reason

Splendid Electrical Outfit and Tools Free

As an aid to rapid progressIwill give youavery
complete and valuable sct of electrical instru-
ments and equipment absolutely FREE. With

them you can make money long before completing course.

Wicks men are getting big pay to

START—they aretrained right. The
big meninthe electrical ficld know my
reputation as an Electrical Engineer.
They know that my thorough, prac-
tical, scientific course will fit men to
hold the best kind of positions in this
greatindustry. They know that Wicks
men are good men.

Foremost and Leading School

Wicks Electrical Institute is known
nationally and is highly endorsed by

the largest electrical concerns in the country. It
has always been recognized as the largest and
foremost home training school in electricity.

New Copyrighted Method
Brings Quick Results

Qualify to Fill
One of These Big
Paying Positions

Chief Electrician
00 per month and up
Sub-Station Operator
$200 per month and up
Electrical Contractor
Unlimited
Maintenance Electrician
$250 per month and up
Power Plant Supt.
$200 to $1000 per month
Electrical Wireman
$150 to $200 per month
Meter Tester
$150 to $200 per month
Electrical Sales Engineer
nlimited
Supt. Elec. Installation
$250 to $500 per month
Traveling Elec. Inspector
$200 per month and up

Wicks Life Employment Service

Wicks men do not have to worry
about jobs. As a rule by the time
the student has finished I have the
special kind of a position he wants
waiting for him. Thatis not all; I offer
my students the free use of my em-

ployment service for life. My motto
is “‘Big Jobs for Wicks Men’’ and I do all I can
to secure the best positions for them.

Coupon Gets Big FREE Book—NOW

If you return the coupon at once I
will send you prepaid and absolutely
free my splendid new book, “Oppor-

tunities in the Electrical Field.” It is
interesting and instructive. It will show you
many things you never knew about Electricity.

I guarantee to make you a graduate electrician
quickly—or your money back. My method is
a new step in quick training for big jobs. It is
very easy, thorough and full of interest. You
need only a common school education.

Spare Time—Earn While You Learn

My method requires only a part of: your spare
time. It will not interfere with the job you are
now holding. Don’t worry about cost; it is low—

the terms are easy. What is more I teach you
to earn as you learn. Most of my students make several
times the cost of the course by the time they finish.

Splendid Opportunities All Overthe World

The whole world regards America as the great
leader in the Electrical Field. Foreign lands come

to us for trained men. This offers unlimited op-
portunities to Wicks Graduate Electricians. These positions
pay big salaries and give you the chance to see distant lands.

Due to the paper shortage I could get only a limited supply
of these books. Send the coupon before they are all gone.

I will also send full information about my copyrighted
home study course—also what Wicks students are doing
everywhere. That is not all—at the present time | am mak-
ing a special offer to ambitious men; I will tell you about
this in a letter if you act at once.

Mail this coupon now—get in under the wire.

Lok W Wk E

President and Director, Wicks Electrical Institute,
Dept. 2248, 431 S. Dearborn Strect, Chicago.

Mail This Coupon —-TODAY
X BN B N B R BN B 0 BN B |

A. W, Wicks, President, Wicks Electrical Institute.
B 431 S. Dearborn St., Dept. 2248, Chicago.

Without obligation to me, send at once full information of your special offer,
your coursc in Electricity; what your students are doing and your splendid big

book Free.
I Name




Go as High as You Like

No Limit to Salaries in Aviation

No other industry offers the wonderful chances for big money-making that the
Airplane Industry offers to ambitious men today. Trained men are needed immediately to
fill big paying jobs. The airplane has come to stay—it will soon be a part of our everyday life.

he men who get in now are the ones that will cash in big. Look at the “big fellows’’ in the
automobile game today. They represent power and wealth because they got in early—you can
do the same in aviation and you have an advantage because you can be trained before you start.

livering New r “Extras"
- By Alrplane

View in an Airplane Factory

Thousands of Airplane
Mechanics Needed 555505

. ] ) the dozens. Trans-
portation, passenger carrying, and mail carrying lines are being opened up
everywhere. This means men, men, men. Trained men only are wanted —
men who know what's what. Ten times the number of men now engaged in
this work are needed. Jobs with big pay are waiting for men to fill them just as
soon as they are trained. Why don’t you prepare for one of these big jobs now?

Here Are a Few Jobs That Will Pay $50.00 to $250.00 a Week:

Aeronautical Instructor Aeronautical Engineer Aeronautical Contractor Airplane Repairman
Airplane Mechanician Alrphne Inspector AirplaneSalesman Airplane Assembler Airplane Builder

I earn at Hom Keep right on with the work you are
e doing now. A little of -z

® your spare time is all 2

InYour SpareTime po rei ou
SpecialCourse

is simplified for home instruction and is endorsed by airplane
manufacturers, aeronautical experts, aviators and the lead- S
ing aero clubs. Any man that can read English can under-
stand it. The Lessons are self-explanatory and are made plain
as day with Blueprints, Diagrams, etc. Our Advisory Council
and Instructors are behind you all the time giving you every-
thing you must know. The entire field of Practical Aeronautics
and ScienceYof Aviation is laid right before
your eyes. You are bound to succeed with
this trﬁinin&. This means for you a man’s Mail
size job with a man’s size pay. Th-

Big Book Send for our big

free book showi
of Opportunities just what s going Coupon

SCHOOL
OF AVIATION

on in the Airplane 4 Dept. 7498
¥ Industry. It also For 3601 Michigmm Ave.
@ shows what other

men have done in Without obligation on my

}his fascir;atin% field :;nd what yofu can do, to%. F REE / hﬁ{t eﬁﬁ&?o“ﬂﬁ.ﬂﬁ
t gives a list of some large manufacturers an the Airplane Industry” your

dealers in airplanes and some of the jobs that BOOK / e

are open to trained men. With the book we ’

will send you a special offer that you will be /

glad to know about. This special offer may be W y; Name

withdrawn at any time without notice. Send

the coupon now and take advantage of this offer. / Addr
American School of Aviation /
Dept. 7498-3601 Michigan Ave. Chicago City.

State.

Tug CAREY PRINTING CO. INC.
NEw York



