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Everything New

About Shop Work!
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Examine Them Free

The sixth edition of Modern Shop Practice is now off the press.
Let us send you the six volumes for seven days’ free examination
—not a penny in advance. See how 27 mechanical engineers,
designers, and specialists in shop methods have given you the
benefit of their vast experience. Read what they say about pro-
duction, metallurgy, welding, tool making, tool design, die mak-
ing, metal stamping, foundry work, forging, pattern making,
mechanical and machine drawing, speed lathes, planers, metal
drillers, grinders, milling machines, stamping machines, dic
presses, etc. Then after free examination, send the books back
unless you are convinced they will raise your pay.

j Ah The more you know about machine
UMP ANCAU nop practice, the more money you
will earn. Don’t depend on your
hands alone to earn your pay.
Make your head work for you. Equip yourself with knowledge
that designs machinery, that does the big work. These six mas-
sive volumes tell everything you swant to know about every
phase of shop work. Written in clear, non-technical language.

Only 7c¢ a Day

These six magnificent volumes are flexibly bound in Amencan
Morocco, gold stampe¢ Contam 2300 ) pages, 2500 illustrations,
tables, etc. Up-
to-date labor saving me(hods that b:g reanufacturers have spent
thousands of dollars to learn. Facts that you can use in your
everyday work at once. Examine the books free. Then if
satisfied, pay for them at rate of 7c a day.

No Money in Advance

Not a cent in advance. See the books in your own home first. Read
them for seven whole days before you decide. Make no deposit—
zssumc no oblig: n. you are not more than satisfied—send them
you won't owe a cent. If you are sure they will raise your
pa.)ﬁnnd only
within seven days  AMERICAN TECHNICAL SOCIETY
month until the Dept. M-358 CHICAGO, U. $. A.
special | introduc. ¥ m = = m e = e em = oo sy
tory price of $19.80 | AMERICAN LECHNICAL SOCIETY i
has been paid. Dut. M358 cchuo. v B A
(Regular price
$30.) With each

for. Itk { tange Wiomg without e books. 1 Wil |

turn them at your e days.

lun Technical So-
iety. (Wo

$12 ) Mail couw:

for the books
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AN EXPLANATION

S many of our readers probably know, both the Novem-
A ber and December numbers of “Everyday” have been
unavoidably delayed by a very disastrous printers’
strike—disastrous both to the printers and publishers alike.
It ie claimed that the strike, which completely crippled the
printing industry in New York City, cost the publishers about
$50,000,000 and the printers $750,000 in lost salary.

HE printers demanded a 44-hour week with a flat increase

of $14.00 per week on all wage scales. It would be im-
possible to even outline the developments that followed
thereafter. Suffice it to say that the demands precipitated a
strike which left the publishers of “Everyday" in an absolutely
helpless way. Not a wheel of the printing industry was
turning in New York City. We could not have paid the
increase, even though it was agrecable to us, as the magazine
is printed by contract with a large New York printer, who
produces many other magazines besides “Everyday”. We
could have printed out of town at a tremendous expense,
and with no end of trouble in moving tons of paper, °
matter and cuts, to say nothing of the editorial staff. °
strike caused a great increase of work in the lithographing
establishments, and thereby cut off this avenue of possible
retreat. Even then, it would have been necessary to typewrite
the magazine at the cost of its appearance and amount of
reading matter.

T the very moment when it looked as if it would be

necessary for us to take the magazine from New York,
the printers appeared at their posts. It was then decided
to put out a double number of the magazine, which would
lncﬁlde the very best material that was to appear in the
November and December numbers. Hence, the 96-page
November-December number of “Everyday’ which is now in
your hands. This issue, however, will not_ be counted as two
on subscriptions. Every subscription will be advanced one

month.

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

RAYMOND FRANCIS YATES,

Editor.

Digitized byGOOS[
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HOLIDAY GIFT BOOKS

JUST PUBLISHED - - - - - - - AUTHORITATIVE - - - - - - - LIVE SUBJECTS

A BOOK FOR ALL AMATEUR AND
PROFESSIONAL MECHANICS

MODEL MAKING

INCLUDING

Workshop Practice, Design and Constraction of Models

Edited by RAYMOND F. YATES
Editor of Everypay ENGINEERING MaGAZINE

Price $3.00

HIS book does NOT de-
scribe the construction of
toys. Its pages are devoted to
model engineering and the me-
chanical sciences associated with
it. It contains descriptions with

illustrations of the complete
models made by some of the

leading model engineers in this

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

303 Illustrations

400 Pages

‘Among the chapters containea' are:

1.—The Model Engineers’ Workshop. 1.—Lathes and Lathe Work.
II1.—Drills and Drilling. IV —Soft lnd Hard Soldering. V.—
Hardening and 'l'empennf Steel. V1.—The Use of Abnnv VII.

—Pattern 1.—Electro-plating. 1X.—A Mode! Slnde
Crank Steam E?’p X.—A Model Slide Crank Steam En
XI.—A Single linder Engme XII.—A Model Twin- Cylmdet
Marine En i I1.—Flash Steam Plants. XI1V.—A Flash Steam
Plant for ﬂrx Model Ai lanel. XV.—A Flash Steam Plant for
Small Model Airplanes. X VII.
Design and Construction of Model Bonlerl. !—Hodel Boller
Fittings. XIX.—A Record-Breaking Model ﬁr?’pl
Model Lake Freighter. XXI.—A Shar}ne-’l‘ype el Boat. XX"

—A Model Submarine XX1Il.—A Model Submarine with
Radio Control. XXIV.—A ‘Model Crane, XXV.—An Electric
Double-Drum Hoist. XXVI.—A uodel Guolme Engine, XXVIIL—
A Model Electric Locomotive. XXV Mode! Steam Locomo-
tive. XXIX.—A Model leroad. XXX.—A Model
Caterpillar Tank. XXXI.—. M el Siege Gun.

Practical-Complete -Easily Understood

A BOOK FOR EVERYONE INTERESTED
IN ABRASIVES OR GRINDING

ABRASIVES AND
ABRASIVE WHEELS

Their nature, manufacture and use
By FRED B. JACOBS

Price $3.00

A pncbcd handbook for
engineers, shop foremen,

340 Pages 200 Illustrations

fa d d | - |
ctory superintendents. nn |
Dealing with abrasives, their | || ABR_}}_S_WES '
manufacture and practical .. JAcoBss '

HE mechanical engi-

neer, the man in the
shop or factory or the
student in engineering
will -find this volume of great value. It
answers many perplexing questions and
solves many important problems that arise
in large factories and engincering establish-

ments. The data is set forth in lucid terms,
together with a multitude of 1llustratlon3'

both half-tones and line drawings.
The subject of grits, grades and bonds,

. which is so perplexing to the average shop-

man, is thoroughly explained, together with
other valuable data concerning the physical
and chemical nature of abrasives in general.

Brief synopsis of chapters:

I.—Natural Abrasive Substances. TI.—Artificial Abrasives. 11I,—
The Manufacture of Grinding Wheel-. lV—Arhﬁmal Sharpening
Stone-. V.—Grits and Grades VI.—Testin; heell for Efficiency.

VII.—Laboratory Tests. VIILI. —Gﬁndm( ‘N Grindstones.
IX.—The Economic Adnnhfe of Uu eell. X.—Truing
Devices for Grinding Wh n&e-b:‘hmg Grinding Wheels.
XII —Supemonl to Follow in Ordmg& Gnndmg Wheel-. xm —_

Duucollectmg Systems. r’
Wheel-. XV.—Abrasive Pn&:-n and Clathl. XV lee Grm

f XV" —Cylindrical inding.  XVIIL— nt.mtl

X.— S cial Grinding Operations. XX.—Cutter Sharpening. xﬂ
—Saw ing.

The Only Book of its Kind

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

THE NORMAN

Dept. EE

W. HENLEY PUBLISHING CO.

2 West 45th Street, New York

Please mention EVERYDAY ENGINEERING MAGAZINE

Digitized by GOOSIQ
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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 electsi-
cally. Every subject is indexed so that you
can turn right to it. They are a study course and

a reference guide n one, written in plain every
language—no wasted words—only what you need te

$1 a NUMBER know—1ull 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 contents.
3,500 pages of actual information and 4,700 illustrations. Once you see
these books and put them into actual use you will never again want to be
without them. Try it at our expense.

TO EARN MORE—LEARN MORE

READ THIS PARTIAL LIST OF CONTENTS

Mo. | Countains 348 pages, 388 1Dustrations. Blectrical signa and 4 g ¢
gmbole—suatic and currest Jlearicly-_primary celle—oonductory It will cost you nothing to‘h recex;'e thes: books—to look them over—ask
and insulst gt d y—magnetism-—indug- them all the questions you can think of-—use them in your work—study them—pick
&“:m‘mum%"sﬂ o 9§ CymmnSe—armATRIES up some information that will increase your earning ability. We will ship you the
No. 2( Conm;nmids pu'w?. 304 mumulllonl:.u Mowlr"f;mdglu— entire sct of 10 V:lumcs er;t;rely FRm " . o8 y
""“‘""l - > - starting—calculations — N MO This is a sign of our confidence in the guides. ure go oes not object to being
xomem.d—'h:m.dngdme'oll‘lls].—uogxrgmdy:;:z?fn:anag; ?fm;:n‘; tested. Keep them for scven days and if yeu do not decide that you can’t get aleng
measurement—rvolimeters—wattmeters—watthour meters—operation without them, return them to us and owe us nothing. 3
of dgnlm—vm(lon of motors, ete. When you decide to keep them you only have to pay $1.00 down and remit the
Nc.moz::rm':l,aog‘ agen 423 mnmthMM;muo; Cde 2 balance of $9.00 on the easy guyr\:\ent lot’ S_}]OO a month ull paid for.
—a ° ations— . outside and undergroun: 3 ] m i J

:;ﬂ_‘lm fisahers—iightning protection—rectifiers—storage bat- Use the coupon to get the’ books it WEt ey v Iy ILERy OMSY,
tery ems, otc
No. 4 Coatalns 270 pages. 379 lllustrations. Alternsting current MWhat Users Say:
B — e Jramsion wigines. o | CHawkine Gogdes ars wrh double tae I LR

—win, . ete. 8 Are Wy ouble taelr

No. 3 Contains 320 peges. 614 illustrations. A. C. Motors—syn- prigfwl g’ue been able ;o secure higher 72 Fiftth Ave.. New York. N. Y.
mn l;ggwl::u:ﬁ%mowr ;{m::xplm—lA. C. commu!‘z;wr pay and a better pom.h;: v‘v‘lym‘inelr ;ld.

. — ~— transformers: losses, oconstruction, 4 OnAre
counections, tasts—converters-—rectifiers, etc. Supt. Frskine Light & Power Plant. THIS COUPON BRINGS THE GUIDES
No, 8 Contains 293 . 472 fllustrations. Alternating current ine, Minn e wm A W s m m e @meE m@Eame oo
protector apparatus—regulating dq:l hr"“;—"l : li,hmln“ $5,000 Saved

Al & ces—eynchronous oohdensars L

T St o o oere o | 25 s By
|l , . o by whom I am employed somewhers THEQ. AUDEL & COMPANY

No. 7 Contaims 31. pages, 370 illustrations Alternating current, 72 Fifth Aveaue, M, Y.

around $8,000

L)
1
]
wiring power stations—turbines: management, selection, locstion l
ersction, testing, running. eare and repair—telephones, etc. The Jmowledge galned from your books 4 Plaase submit me for scomnetien
No. 8 Contains 332 pages. 436 Hlustrations. Telegraph—simulta- enabled me o save a transformer bouse, Hawkine K - Gulde y
neous tel and telephony — wireiess — electrolysis bells whoreas & year ago 1 should bare ) each) Bhip at onee. prepaid, T
electrio Hgh g[;mn.u-, ole. thought myself In great dsnger and ) bers. Il satlsfactory | asree 0 Ton
Ne. 9 Contains 322 peges. 827 llustrations. Flectrio raflways- haysmn within seven days and %o further n-ldln‘nu 1
electrie looomotives—car hting—troiley car operation—mls- Use this letter as you please as 1 am each month unil pald.
osllansous applieatlons— on pictures—gas engine ignition— truly thankful for haring the little won-
sotomobile. self etarters and lighting systems, electric vehlicles, ote ders. A. L. Foster, Opher. Colo 1
Ne. 10 Cootains 513 pages. {llustrations. Elevators—cranes Handy to Carry 1 Slgnaturs -
—pompe—alr eompr heating—eloctric welding oo mreat besuty of them s that you o oo
ssldering and brazing—industris! electrolysis—electro-plating— can earry them in sour pocket. That 1 Occupation
sleetro-therspeuties—X -cays. eto. suits me for I never want to be without § PAEION L. e
Alpo a com; 128 page ready references Index of the complste them. 3 Collins
tibrary. This index has been planned o render easily acoeasible Richardson Engineering Co., Hartford ! Employed by......
all the vast information countsined in the 10 electriral guldve Conn SN B W
There are over 13,500 cross references. You =
#nd what you want to know Instantly. A= - | Rosldence "
¢ EY-
e - | Reference Nov.-Des,

Please mention Everypay ENGINEERING MAcgazixe
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$3,000—$18,000
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the Facts-

Training Brings Real Money

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

You—yourself —must decide whether tomorrow you will be a plodding bookkeeper or clerk or an

independent executive.

qualified to handle the $3,000, $5,000 and $10,000 positions.

Why Accountancy Training Is
So Valuable Today

New Income and Excess Profit taxes have
brought home to literally thousands of firms the
necessity of accurate records. American busi-
ness is branching out in all directions—foreign
and domestic—and with this tremendous ex-
pansion has comea keen appreciation of the im-.
portance of pteventing waste and misdirected
energies —of developing better methods of Cost
Accounting. Positions ate open today in cvery
community for auditors, comptrollers, cost ac-
countants, ctedit men, and public accountants
at salarics ranging from $2;500 to $12,000, and
even higher. Face the subject squarely. Where
men are scarcest—there must tiained experience
demand highest salaties. _Fit yourse!( for this
most _profitable of professions and tomorrow’s
success will take care of itself.

Applying the Success Formula

W. A. Thompson was once a bookk r—

today he is Comptroller of the Allis Chalmers

b Mig. Co. Inless than 3 years through L. A.S.
training he made the jump.

Arnold O. Link rose from Assistant Book-

keeper to Office Manager through the study of

our course in Accountancy —iscreasing bis_sal-

uESOO%- .
. W. Brickell was a clerk when he began
his I. A, S. training—today he is General Audi-
tor of the Everwear Hosiery Company.
Thesestories are not the exceptions—if you
will mail the coupon below for our book,**Stories
of Success,” you will find hundreds of similar
examples. ey prove, without a shadow of a
doubt, that you eam learn through the home
study method—that I. A. S. trained men ac.
tually are holding big exccutive, auditing and
cost positions.

Executive Positions Always Open
to the Trained Accountant

Blg basinces simply eannot get enough of men
with trained accountancy experience. The ac-
ecountant is executive timber. His work gives him
a bird's-eye view of the whole business. The ac-
countancy trained man dominates. No matter
what your present position or education—if you
have the gritty determination to make good—
1. A. 8. training will bridge the glp for you be-
tween youn present position and high sailaried in-
dependence—training that may be secu
spare time without giving up your present work.

Study at Home Under the
Guidance of Experts

Every member of our facuity {a a Certified Pub-
lic Accountant actively engaged in the practice of
his profcssion with successful experience in the
teaching-of Aecounting. The sixteen-year suc-
ceasful record backs up the coarse—among our
students and graduates areover 100 Certified
Public Accountants. Low tuition and
easy toerms place the benefitaofl, A. S.
home study training within the reach of
every ambitious man.

Elective Features Multiply
the Value of the Lessons

In addition to a remarkably thor-
ough practical training in Account-
lncy‘you arc enabled through our
elective feature to specialize in
any branch of Aeccountaney you
m.;f prefer. Sefentifically plan-
ned iessons fitted to the indivi-
dual needs of ecach student
enable you to snve more
than six months in the
completion of your course
—make it posaible for you
to cash in on the value
of your training justthat
much sooner,

The worker market has plenty of $300 employees—but altogether too few

Two Big Books “Stories of Suc-
cess” and “How to Leamm
Accounting”—FREE

Get these books—at once. They describe in
o simple, straight-forward way the opportunities
in higher accountancy today--show how bun-
dreds of others have won better positions—tel)
bow you, too, can fit yourself for & better

position—a bigger salary.
Tho evidence will certainly
convince you.

¥50

Accountanmt
00—$28,000

INTERNATIONAL ACCOUNTANTS SOCIETY

a department of the Tanner-Gilman Schools Incorporated
DEPARTMENT 44-E, 2626 S. Michigan Ave., CHICAGO, ILL.

[ —o~ 20 o WF o 0% < o3 o 1o

Please mention EVERYDAY ENGINEERING MAGAZINE
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Short Cuts to Bigger Pay

Your last chance to procure one of these

famous McGraw-Hill Home Study Courses
at the old prices.

Here are three of the McGraw-Hill
Home Study Courses that make promo-
tion sure. Each represents practically a
life time of study and practice. They are
not correspondence courses. They are
self-teachers. All the information you
neced is laid before you in plain language
and plain illustrations.

Croft’s Library:of Practical Electricity

eslectrical Ubrary In st

ctice as experts know it, 3000 a-d :.loo
llhohuo::.uhu from electrical work itself. m

I
E;

-sine. t d and te d-'-hld.

.-d'.h’b.:'prhmk“ u-ﬂyh?ppl:od"l-o vwi.::'lt h-:ou. I’or o

both the trained man, for referemce er stu

Price before .brnrym,lmau. Murnrd.uon . —8
79]
_qé
(3]
-

Machine Shop Library

The practical side of machine shop werk, written by such well
knewn autherities as Colvin, Stanley, Lake,

&c.. 3,000 pages, 2,000 fllustrations. 9 volu-ns. dark
cloeth, morocce graiwned. Sulhblo to the mneeds of every man

connectsd in any way with the machine shep.
practice that show the way to more pay.
28, 1920, $16. Afterwards

$3 per month.

Records of actual
ce before Fehruary
$30, payable $2 In ten days and

Save $4 by ordering NOW

\ ﬁ::e:dlv._nnee of 34 m the prbeedof each -zetdmb!;ct be.gut into effect
. ebruary 28 rders receiv us after that date
Power Plant bbfafy El‘l:nbetclx:ted at '.he ‘Tmbﬂork:u lx» cxeeptl;:m can be made.
al new prices these are best engi
The mest usad emgimeers’ library ever published. Over 30,000 literature of the 3: . e i
E'.p\.‘gd-m u:-un-o-.olp-uh‘

enginesrs., 8 velumes, dunbly
bound in dark blue cloth. About 2,700 1,800 illustra-

toms. 1f you are interested in any hranch of power plant werk
yumst’hnvothou books. They will emable you to pass the
examination in amy stats. Price befors Februmary 28, 1930, $12.
Afterwards $16, payable $2 per month.

Not one cent in advance

Merely check the library in which you are iaterested, fill out the
eo:tpeo: :nd return to us. e will ship the set of your choice for

ten days’ absol y free examination. Return at our se if
you are not thoro y pleased. P only the mll monthly pay-
ments called for i are -tuﬁ the books will increase your

sarning power. Bq: 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

FREE EXAMINATION COUPON

I

MeGraw-NIll Beok Co., Ine., 230 W, 30th Bt, N. Y.
Gentleren: 8end for tan days’ free

have below:

[J Creft’s Eleotrieity, $16—payable $2 per month.

[1 Machine Shep Library, $16—payable $2 per mouth.
I3 Pewer Plant Library, $12—payable §1 per month,

nm.mo\mtudanmthunﬁlpdd. If not
retarn the books at your expenes.

City and State

d $4 to the price of each
sot after February 28, 1920

Please mention Everypay ENGINEERING MAGAZINE

inspection the Litwary

If satisfactory 1 will send first payment in ten days and |
wanted I w

Your omploYer.......cc.. ceccecttevtsoctsortsscsassonceson:
His @ddress. . ...cc..coeenveaanscccsccctncnssscsertconssce:
Your ocempation.....c..ocnccevnotccicctcctencsaanss ED-11
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GOOD HOLIDAY BOOKS

PRACTICAL— COMPLETE—EASILY UNDERSTOOD

Wireless Telegraphy and Telephony Simply Explained.

By Avrezp P. Mozaaw. This is undoubtedly one of the most com-
plete and comprehensive treatises on the subject ever published, and
a close study of its pages will enable one to master all the details
of the wireless transmission of messages. The author has

long-felt want and [ ed in furnishing a lucid, compre-
bhensible explanation in simple language of the theory and practise
of wireless telegraphy and telephony. Third edition. 154 pages.
156 engravinga Price, $1.38

Radio Time Signal Receiver.

By Avustin C. Lescarsovna. This new book, “A Radio Time Signal
Receiver,” tells you how to build a simple outfit designed expressly
for the inner. You can build the outfits in your own 'orhh‘o.g
and install them for jewelers ecither on a one-payment or a ren

basis. The apparatus is of such simple design that it may be made
bz the average amateur mechanic possessing a few ordinary tools.
42 pages. Paper. Price, 28 cents

Switchboards.

By Wittiam Baxrze, Ja. This book appeals to every engineer and
electrician who wants to know the practical side of things. All sorts
and conditions of dynamo-l,, connections and circuits are shown b

i and illustrate just how the switchboard should be conne .
Includes direct and alternating current boards, also those for arc
lighting, incandescent and power circuits. Special treatment on high
voltage ds for power transmission. Second edition. 190 pages.
Illustrated. Price, $2.00

Commutator Construction.

By Wx. Baxtex, Jo. The business end of dynamo or motor of the
.direct current type is the commutator, This book goes into the de-
signing, building and mai ce of s, shows how to
locate troubles and how to remedy them; everyone who works with
dynamos needs this. Fourth edition. Price, 38 cents

Arithmetic of Electricity.

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

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

By Arszat J. WeEED. A practical treatise showing in detail the con.
struction of a small dynamo or motor, the entire machine work
of which can be done on a small foot lathe. Dimensioned workin,
drawings are given for each piece of machine work, and eac
operation is 1y described. Thia machine, when used as a
dynamo, has an output of fifty watts; when used as a motor it
will drive a small drill press of lathe. It can be used to drive a
sewing machine on any and all ordinary work. The book is illustrated
with more than sixty original engravings showing the actual con:
struction of the different parts. Price, Cloth, $1.00

High Frequency Apparatus, Its Construction and
actical Application.

By THoMAs StanpLEy Cuxris. The most comprehensive and thorough
work on this interesting subject ever produced. The book is es-
sentially practical in its treatment and it conmstitutes an accurate
record of the researches of its author over a riod of several
years, during which time dozens of coils were built and experi-
mented with. 248 pages. Fully illustrated. Price, $2.80

Electric Wiring, Diagrams and Switchboards.

By Nswron Hamzison, with additions by Tuomas Porrx. This is
the onl plete work i d showing and telling you what you
should inow about direct and alternating current wiring. It ia a
ready reference. The work is free from advan technicalities
and mathematics, arithmetic being used throughout. It is in every
respect a handy, well-written, instructive, comprehensive volume on
wiring for the wireman, foreman, contractor or electrician. Second
revised edition. 303 pages, 130 illustrations. Cloth. Price, $2.00

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

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

Electric Bells.

By M. B. Sizzrzn. A complete treatise for the practical wotker in
installing, orahn( and testing bell circuits, bu alarms, thermo-
stats and other apparatus u with electric bells. Both the electri-
cian and the rimenter will find in this book new material which
is essential in their work. Tools, bells, batteries, unusual circuits,
burgiar alarmg, annunciators. systems ermostats, circuit break
time alarms, and other apparatus used in bell circuits are descri
from the standpoints of their application, construction, and repair.
The detailed instructions for building the apparatus will a to the
experimenter particularly. The acti worker will find the
chapters on Wiring Calculation of Wire Sizes and Magnet Windings,
Upkeep of Systems and the tion of Faults of the greatest value
in thetr work. 124 pages. Fully illustrated. Price, 60 cents

House Wiring.

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

Electricity Simplified.
By Pror. T, O'Conor Sroanz. The object of “Electricity Simplified”
is to make the subject as plain as possible and to show what the
modern conception of electricity is; to show how two platea of dif-
ferent metals immersed in acid can send a message around the
globe; to explain how a_bundle of copper wire rotated by a steam
engine can be the agent in lighting our streets, to tell what the volt,
obm and ampere are, and w (t:lﬁh and low tension mean; and to
answer the questions that per ly arise in the mind in this age
of electricity. 172 pages. Illustrated. Thirteenth edition. Cloth.
Price, $1.00

Construction of a Transatlantic Wkefess Receiving Set.

B‘ L. G. Pacext and T. S. Curtis. A work for the Radio student
who desirea to construct and operate apparatus that will permit of
the reception of messages from the large stations in Europe with
an aerial of amateur proportions. 36 pages. 23 illustrations, cloth.

Price, 38 cents

Electric Toy Making, Dynamo Building and Electric
Motor Construction.

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

Experimental Hiﬁh Frequency Apparatus, How to
Make and Use It.

By Tromas Stamixy Cuntis. 69 pages, illustrated. Price, 50 cents

Wiring a House.

By Hemszxr Pratr. Shows a house already built; tells just how
to start about wiring it; where to begin; what wire to nee; bow to
run it according to insurance rules; in fact, just the information
you mneed. Directions apply equally to a shop. Fourth edition.
Price, 38 cents

2 Any of these books sent prepaid on receipt of price.

FREE—Our new Catalog of Practical Books sent free on request.

THE NORMAN HENLEY PUBLISHING COMPANY

Dept. E. E.

2 West 45th Street, New York

Please mention EVERYDAY ENGINEERING MAGAZINE
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This B

This boy has had THE
BOOK OF KNOWLEDGE in
his home for a year and he can
explain to you interestingly and
correctly all the familiar things
which he sees around him. His
teacher will tell you that when
she wants a quick and intelligent
answer from her class, this boy
always answers first. He un-
derstands many subjects of in-
terest in the papers and maga-
zines and in the conversation of

his elders. He has made a long
start in the race for knowledge.

Answers Every Question a

Child Can Ask

Why is ice slippery?

Why is the sea never still?
Can a plant see?

What are eyebrows for?
Why does milk turn sour?
Why is snow white?

Do the stars really twinkle?

What makes the color of the
sunset?

What makes knots in wood?
What makes an echo?

What makes shadows?

Why is it warm in summer?
What is camouflage?

The Book of Knowledge

The Children’s Encyclopedia

10,000 Educational Pictures In Five Languages

English French Spenish {talian
Curiosity—The Great Teacher

Curiosity is the beginning of all knowledge. Do you know any subject abuut which your child has not asked
you a dozen questions? Let him ask as many as he likes, and be sure to answer them correctly. That is the
parent’s most important and most easily neglected duty. If you discourage your child’s curiosity you will injure
his mind, and the bright boy or girl becomes stupid or indifferent. Through curicsity Columbus discovered
America. THE BOOK OF KNOWLEDGE is the simplest and most natural method of helping the child to
educate himself. It answers every question a child can ask in plain and simple language. So captivating is this
great original work to the mind of a child that he absorbs with little effort the profound truths and great facts of the
world of knowledge, while reading its delightful pages and looking at the thousands of striking educational pictures.

350 Colored Plates

Portuguese

Your Child is Unique

Your child is like no other child in the world. He has his
own peculiar taste and need for both physical and mental
food. If you put a meal before him and let him choose
what agrees with him best, he will thrivee. THE BOOK OF
KNOWLEDGE is the right kind of nourishing food fof the
child’s mind during the growing years. Give your child this
remarkable, original work, and watch .carefully which of the
16 Great Departments interests him most, Nature, Science,
History, Biography, Astronomy, Physiology, Art, Literature,
Poetry, or Manual Training. It will prove THE KEY to
his natural bent, and the kind of work or profession in
which he will most easily succeed.

Your Child’'s Chance

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

Satisfy Your Desire To Know By Mailing FREE COUPON Today

If you have a child to educate, between four and
sixteen years old, send for the FREE sample-page

BOOKLET TODAY. It contains 80 fascinating pic- .

tures and pages from THE BOOK OF KNOWL-
EDGE, some in natural colors. It will help you to
decide this important matter without delay. Every
day without it is a loss to your child.

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

THE GROLIER SOCIETY
2 West 45th Street, New York
Please mail descriptive book containing specimen
pages and illustrations from THE BOOK OF KNOWL-

EDGE, and explaining the use and meaning of the work
for the mind of a child.

Please mention EVERYDAY ENGINEERING MAGAZINE
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This is not a Real Machine but a
Wading River 4-Foot Scale Model NC4

With a Wading River oéty Enginés, Paragon
Propellers—every de-
tall a perfect repro-
duction of the original.
It is easy to build with
Wading River parts.

bibition and experi-
mental model. It is
squipped with complete
ocontrols, dummy Lilb-

Build and Fly An

IDEAL MODEL AEROPLANE

—an Accarate Scalo-Duplicate of 8 Famous Plane

BUILD AND FLY A MODEL NIEUPORT SCOUT BIPLANE

‘. } You can bulld a Forfod Model of a famous
You can make It from our complete unassembled outfits. What this builder says stands good Aecroplane, um vﬂ look uwm like the rea!
with al! others who build this perfect model. one, and from ground or

Feb. 9, 1919, y ;-m by lu "ﬂ' xx&at -m!:“ny in ;n;‘ air.
Have had fine succeas with my Nieuport Biplane. It has flown { N, o e e A e
181 feet. E. Waterhouse, 3521 w Mo. St., El Paso, Texas. 3 had! You can learn & lot ut Asroplanes

“)  how they are bullt: operated and ocontrolled.
Outfits

make bullding easy. They contain. all parts,

fittin materials, plans drawn to scale and
compm bullding and fiying Instruotions. You

parts together and bulld your Model

4 F ike a reu Aeroplane mechanic,

Pick Your Model from These Celebrated Aeroplanes

You can get a Complete Construction OQutfit to
build an absolute duplicats, scale-reduction
Modsl of any of thess well-known machines:
N C-4 (Nawal-Curtiss Seaplane). The first
plane to fly across the Atlantio Ocean. 4%

SET OF Il SCALE DRAWINGS OF BEST KNOWN MACHINES FOR $1.50

This set includes the Nleuport monoplane, Bleriot, Curtiss Hydroplane, Antlonette, Langley
Tandem, German Taube, Deperdusin, Wright blphm. White Racer, White Flyer, and Chlmplon
Racer. S8end 6c for our latest catalogue conul.nl.ni‘lllultnuom of models of Curtiss J.N.4-B,
B8.P.A.D. Scout, De Haviland 4, Capronl Blplane, ndley Page, Sopwith Triplane and others.

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

fighting ‘plane used by the American Aces.
4 3 ft. Model. Shown above.
Curtlss Military Tracter. The "plane used to
train our Aviators. 3 ft. Model
Bleriot Monoplane. The first ae and to
I cross the Fuglish Channel. 8 ft. Model.
f Nisuport Monoplane. A flmmu French
1pl|na used in the War, 3 ft. Mod
aube Monoplane. The early GarmAn dove-
| ke machine. 3 ft. Model
Cecll Peoll Racer, A racing-type seroplace
with & record for distance flights.
1deal Model Aeroplane Oonstruction Outfite for
duilding any of the adove Aeroplones are sold
by Leading Toy, Bporting Qaods and Depart-
meng Stores. Msk for them ai yowr store. Be
mre you get IDEAL Model Aeroplones decanse
they are the only omes that are true copies of
actual Adevoplanes.

Send for the Ideal Aeroplane Book

Tells all about ldeal Aercplanes and FI
Toys: gives compiete descriptions and xl:l:
prices;: contains list of stores where \

you can get them. Get this 48 pg. book. 3

BUILD THIS MONOLANE m'é",{fi}'iz"i{;EGE&"s“G?‘pL?%ﬁ.

Making Model Aeroplanes
Stnce 1011

| ft Model. Shown below,
| DeHAVILLAND Battls Plane (DeH-4). The
]

159161 Wooster St.
Cor. W. Houston St., New York

without the expense of a larger plane. Single seater with a short
fuselage making handling easy. Wings braced with solid struts, no
wires to loosen, give way or break. Shock absorbing spring wheels
built part of the body. Whole plane low for balance. Everything
simplified for ease of assembly. You can build one yourself from
our working drawings and instal a motorcycle, cycle car or other |""
motor of 12 to 20 H.P. Spread 22 feet, length 14 feet, weight 200
pounds. High safety factor of 12 to 1. Simple fittings. Speed
with 15 H.P., 30-50 m.p.h. Designed by aeronautical engineers for
sporting use and general flights. Be the first in your town to have
one flying. Three ways to own one—Complete for $1365, knock-
down without motor for $365, or plans $2, and build it yourself.

The plane for the pleasure flyer who wants all the thrills of flying l

Battery Charging Your

Biggest Money-Ilaker

BUILD ONE YOURSELF BUY IT KNOCKDOWN 0000 & Month locome wih Ths 32 HB Buttery

L . Supplied knockdown without Eurcks Storage Battery Co.. Houston, Texas, writes— ' The
You who like to make things motor for you to assemble for o marvie S ':::':r.':‘.r‘,.':: N e
and save money as well—send $365. Everything supplied ex- Toa, ton, Lan Make Big Proéts with sa HB 32 Baitery Chargs'
$2 for a full set of working cept motor, including propel- Rechargos 32.6 volt anto battaties.
drawings showing all details of ler, wheels, fittings, counter- r'r':;q'u :',‘::" e, T u“'é: ul:o
the monoplane with building shatt. woadWorle  cotn Sile i:nul': :;i.':”ﬁéﬂ",'w‘u.‘u’? ol
instructions.  With the plans cloth, dope, etc., and a set of I
comes a price list of every- plans and full instructions Small foveriment pute this mones-
thing needed. Many money ready for you to put together ':','.'?3‘!'55!“:‘1'.’35::.&"‘“.55;"“;
saving ideas given in the in- and set in your motor. The Bik Ghmanis, Wille' TOBAY
structions. Price of plans re- ideal way to own one. Orders W8 3BT SR TiiEhs Couay
funded if you buy a knock- filled in rotation. Terms, $65 Boccassfol utrs. sace Tdo1
down plane later. cash, balance C.O.D. :

BE THE FIRST IN YOUR TOWN—SEND YOUR ORDER NOW! | |,

AVIATION
GEORGE D. WHITE CO. AVIATION ED E E

Send us your name and address for full in

Aeroplane Man“lfacturer' ngnmlnzytho Aviation and Alrpiane business.
out aboutthe many great onpoﬂun:.tlol now os:lon u:d

how we prepare you at home, during are time, to
113 E' 49th St‘ Dept‘ 5 Los Angeles, Cal. quaslity. Ournow;ooll"Opnor(unltlo-InthoMrpI-n.
Industry”’ slso sent frec |f you answer st once.

AMERICAN SCHOOL OF AVIATION

Dept. 7499 431 S. Dearborn St. CHICAGO

Please mention EVERYDAY ENGINEERING MAGAZINE
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CAN YOU DRAW

DOTTED LINES
AS FAST AS FULL ONES?

YOU CAN WITH A

BERGGREN PEN

“
CHEMIST AMAZING DISCOVERY

25 Miles on One Gallon Gas
MOTOROL 3 S 52 230 2iis ser oal.
Meens Faster Ignition

, ©se Deltar Usn Combustion

—_—

Automobile Books

Worth Having

! ssd Re
1 FUR Vistor W. Pasd
B awaEoRD ame T TR 2yl ':-?'m“'_n:
PAGE structien book ever
lished on the Ford
A high cloth
the best paper, ulrb‘-‘
trated by spedially made
:I‘ﬂ.- Al of
- he Ford Iod“'l"'cu
are described and {llustrated In & comprebensive
manoer—nothing Is left for the reader to guess
ting S o s T
8 nelple
mu. $1.850
Alhu.‘loﬂlo Welding with the Oxy-Asstyleas
- n
By M. Keith Denbas lnl'l'l.u ..M‘.ﬂ.
o construet oquipment. Pro-
oseds then (0 the actual of all sutomo-
bile in & m andable by uv%
one pages, fully lliustrated Price, $1
Gaseline and K Construe-
tea, Instaliation and Adjustment.
. W. All of ear-
Hn%md.eﬂ’:ﬁh Jesding attention

elestric
hot spot manifolds and all modern earbure-
tor developmenis are considersd tn & thorough
dethods of adjusting all of car-
buretors are fully discussed a8 as sugges-
ug.- 1'0( :ur:n. mazimum fosl
ol Ining ghest engine power
Mustratisna.

mechanlsm

Written in a thoroush but
techoleal manner.
ok also contalns
w Instructions om
ll.i‘..lnlulﬂ Light -

and it Lot
iring and Be-
buiidin I‘ Autogenous
lomld-dn Hmt"# :;n-gv. of Bteel, Latest Tim.
8. lies! ol -
Practios, Eight snd Mu&ll‘mm& Mo-
tors. ele.. oto. lou will never ° ** on
8 Job If you own this book 1,000 specially made

§es

ly
engravings on 500 plates. 1,068 (5% x 8).
11 folding plates. e, $4.00
and A Relating te  Modera
Automeblle Comstruction. Driving and Repalr.

By Vietor W, Pagé. A self-educator on suto-
mobiling withowt an equal. This practical tree-
conslsis of & series of thirty-seven lessons,
covering with over 2000 guestions and thelr an-
swars—the lmr-m-vt;[lo, Its construction, opera-
tion and repalr. The subject matter Is absolutely
and explained In simple age. A
m‘r work at & sw"putu price. 8% x T%.
850 pages, 397 [llustrations, folding

plates. RHevised BEdition just published.
Price, $2.80

Tieanke Seenr **¢

le lynition. siart
ing snd lighting systems
It can be undersiood by
anyone even without elec-

Any of these Books semt prepaid onm
receipt of price.

The N. W. Henley Pub. Co.

2 West 45th Street New York

Don't Be a
Sickly Failure !

Are you dragging yourself
about freom day te day, al-
'?l tired and dispirited:
suffering from baskashe, in-
digestion, constipation: your
biliousness shewing s your
face, your lack of energy o
your eyes, your pood-for-
nothing pbysioal eenditien
is the bang-des alr with
whieh you mest your fellew-
mes? Have yeu abest glves
up hope—and has yeur
wife plvea up all hepo—that
you will ever pot ahsad and
ameusnt te anythbing In the
world?

Pull Yourself Together!

Brace up! There’s a way
out! Yew eam be a mas
agais! You can be full of
life and energy and good
health ; you can trample un-
der foot the sickly troubles
that are pulling you down:;
you can change the watery
fluid Ium veins to spark-
ling blood, that will
oourish mind and body,
overcome all your ills, and
E‘“ you at the top of the
oAp.

No matter what brought
you Lo your present condition; no matter how
long you have sunk; you can be RE-BUILT
into & MAN, with health and strength and
mental and phyaical vigor and efciency.

It’s Never Too Late

Strongfortism doesn’t know the meaning of
the words ‘oo late,” No matter what your age
or condition ; no matter how 1 you have been
mired in the alough of -despon y or strug-
gling under the handicap of physical irregular-
ities, Strongfortism ean make a sew man of
you. Strongfortism can improve every part of
your aystem; strengthen your heart, lungs,
liver, stomach: clear your brain; steady your
nerves, rid you of that eternal languid, tired
feeling, and start you on the path to success.

I Can Re-Create You

I KNOW that I can make you over, can im-
prove you 100 per cent., because I have helped
and am helping thousands of other men—some
of them pretty far fon , too, before they took
up Strongfortism. 1 have no pills, powders or
patent medicine dope

STRONGFORT
The Porfost Man

puplis ; the experionce and study that have en-
abled me to dig out and apply to you the secret
laws on which human health and happiness
and vitality depend.

Send For My Free Book

Mr. Lionsl Strongfort, Newark, N. J
noE e En ey ek sb o
an " S

M S fer of ch 1 enclose

2 omnt m:r” cover I have

mu‘upd(X) 'ore the subject in which I am inter-

o8l .

.Colds . . .Poor Memo

. .Catarrh 0 .lnmlg .llunul.:'

. +Asthms . Heartweakness Poor

. .Obesity ..Bhort Wind Bkxin Disorders

..H .. Flat Foet

.. Thinness Constipstion Round Shoulders

.. Rupture Btllousness Lung Troubles

..Flat Chest d Liver [noreased Helght

. .Neuritis I usouler

..Neursigia Ner Devel

(X3  55500000000000000000000000000000000A00G00G

Age............. Occupation.............ccooeuvnne,

BIreet ...........cc0000c0c000ctanciitontitatiannrane
.................... Bt iiiiiieiiniiaiinae,

City Write Plaloly
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'CLASSIFIED ADVERTISING COLUMNS

Advertisements in these columns 5c per word, average 7 words to the line. To insert
advertisement under proper classification copy should reach us not later than the first of

Agents Wanted

Business Opportunities

For Sale

AGENT8—8omsthing differsnt! Our Nradium
Crucifix

IONEY( SAVED—Al kinds u)udwnn:pnnd 00 courses
Alsy courses bought. Loa Mountain,
Visgah, Als.

GET OUR BIG MONEY MAKER mooogramming Autos,

ote., by uuulor method, Catalogue and munm
free. Motorists Co., Mansfield, O
offices.

AGENTS. Bigns for store and Entirely new.
-week easily made. Chicsgo Bign System 1-338-
ver 8t., Chicago.

American Made Toys

AMERICAN MADE TOYS WANTED. An w

for homeworkers on small scale and manufas on
large scals. Unlimited quantities needed of Tay Bo!-
dlers, Army, Nsvy, Marines, Cannons,

Wanhips and other toys and noveitles. Enormous de-
mand snd future in American Made Toys all over United
States, Canada, Mexico and Bouth America with over

50,000 10-cent stores and Loy dsalers. This new . Amer]-
nn industry stands out ) 4 are
-ubuw-d people trained, mchlnm. made. Christ-

nesded in millions this year. The great hit
{or 1919 without any ecom of
these goods all
prices offered éor

Auctioneers

AUCTIONEERS. Make big money. Fres Catalogue
Carpentar's Auotion Bchool, Kansss City.

Chemicals

CNEIIOAH different chemiocals inclu lodine,
uuwn. m. etc. Mawerial suffident for hun-

Bend

LABORA'I’ORY APPARATUS—35 pleos sot. Inaludes
Alcnn Beaker, lenmeyer ¥ runnd. 10
tost- Test-tube holder, eto. Bend
PIuIENI’&-—” different plgments
turing l'aln! ‘Varniabes, Rubber,
$#4. TECUN EQUIPMENT OO,
3CC. 22 East 17 Suvcet, New York.
MIOROSCOPES. Balanoes, Experimental Lae
Buy ough our uﬁ?p{mt Plan. No red tape.
Write for Hooklet 34- Chemical and wwnul sup-

led for all Chemistry articles appearing in Kveryday

Petform  their wm: our

experiments
equipment. Lions Bclentifio Institute, Bauaman B
ll. Oliver, Plutsburgh, Penns.

CALIFORNIA FARMS FOR SALE. Write for Lst
B B. Wate, Shawues, Oklahoms,

Gummed Labels

FREE cATALOHUE contalning ideas In package labals
sultable for business., Stook labels a aspesialty.
Fhiladelphis.

l‘bduz ¥ 8. Hevenin,

Help Wanted

WRITE for pers and ’s. Big Pay. Bx-
o fres. Yreas

Ly, w -
dioate, 634 Bt Louls, =
CENSUS c‘LGx‘s‘; Railway Mail Clerks; Mall Car-
nesded. §$1100 year. unmmll sducation sufficient.
List poaitions fres. Urgent. Write today. Franklin
lostiwte, Dept. L-99, Hoch N. Y.
WE WILL S8TART YOU in ths cleaning and
business, litle

W,
bookiet. The Beu- Vonde Sysieas: Dept. B, Chariotie, M. G,

CRUDE RUBBER: Experiment with pure uncompound-
ed ludis Rubber. Make
B‘ roof cloth, porous stamps, eto
irs guu India rubber) ¢ o=,
b, 81. 1 ¥ lhn., $5.00. Address,
un.us Canal 8t., Akron, Ohio.
EXPERIMENTERS.—This Ad pays for (tsell baenuu
Everyday Engineering RBeaders are ou.r regular
tomers. Qur muu wml
thelr laboratories. not yours? for free
smnunc

pricslist and free servios card. Insy-
tute, Mt Oliver, Pittsburgh, Pa.

Drafting

-EOMANIGAL DRAFTING, all descriptions, Inven-
tions and modsels developed, ost rates, personal and

TMOUSANDB U. 8. GOYERNMENT Census and Rall-
Positions now open. Mea. Women, 18 up.
81100—01100 yoar, Common education suficleat.

Wrlte lmmodnuu for List pmluom Frankiin losu-
sute, Dept. M 9

GOVERNMENT pouuuu hxxmy dulnble. thousands
sppointed annually throug requent  exsaninations
evarywhere; prepare lmmoduul: lor Post Offoe Clark,
City or Bural Letter Carrier, Railway Mall Clerk,
Washington Departmental Clerk, Bu:uun'l -Typist,
unexcslied correspondence insiruction

particulars conoerning positions deurod Federal Civil
Hervioe Hchool, 804 Kellogg, W D. C

2000 QOVERNMENT Railway Mall Clerks wanted
Men, women, 18 up. $1300 year L0 beginners. Write
immedistaly for list of pusitions open. ihmun Insti-
tuts, Dept. N 98, Bochester, N. Y.

cerning Patents, The

of 2500 will help you
and mu'ket your loventicns, Annual

INVENTORB—We do upaﬁmanul. Model, 'Ibal, Die
u!wumm. Miller & O'Brien

Automobile Accessories wet, stiemilio. F. L Millw, 36 Jowic Are.,
MORE Power, leas fu No Mywery, piain . Inventors
facts, mm':'."‘(u.‘}'.'nui Write "r"«"mm. No-Leak-0 Educational | RVENTORE T i oo oo
Fistoo RUEK CIVIL ENGINEERING Btudeas received | Natlonal Insti ¥ ,
AT ] “,,,"x,,};‘:,"“msnmm",_“f “1 sock; ¢ | any time Technical Tnstirute. " Gresnvitie, Oblo, b e e AL oL A s S
1 in 0%; 16 Overbesd protect. devel
ulling power or incroascs speed  Oechapd Electrical dues $10.00.
; light cast fron and ulummum pistons ; “DANDITOY” Transformers, 2%—2714 volts only
crankshafi “counter balances; high magnetos; | $2.98. Doscription sent. Eagleco, Darien, Cann-emut. and Jig work. man

lotor
Maoufa 250 W. 54th, New York.

SATTERY CHARGING.
Monthly with HB ulpment. Your

0. Box

100 INDUCTION IO'I’OR wlndm‘ diagrams
hase star delta. o Bpo inclusive. l‘o-lmd

.00. E. Glass, 2[08 Bout.h d Btreet, Philadelphis,
ennsylvania.

CHRISTMAS TREE Lighting' Outfits; 8 lllh& $2.78;
10 uht. $5.50. Bend for List. Rmgleco, Darien, Con-

Fish

VULCANIZE RUBBER without heat or tools. Whirl-
wind seller to every Auto Owmer. Further particulars
froe. Muscatine Agency, E402, Muscatine, Jowa

Automobile Schools

HAVE YOU A TRADE?!—Why not learn the Aato-

mobile Business—sactual practice under expert instruo-

tors qualifies you in a few weeks’ e to repalr or

drive any make of car, . Ther

llwul plenty of good positions open for trained men.
for unlcuhn to 'alo

D-m. uffalo, N.

INVENTIONB WANTED..

CASH OR BOYMY for
ideas. Adam Fisher Mfg.

Co., 213, Bt. Louis, Mo.

Machinery

VIOLET RAY IAOHINE& Complets. Working Draw-
ings $1.00. Ali parts ready to asemble 81000 Baus-
faction Guaranteed. J. Barwick, 89 Ave.,
Hamiiton, Qunt., Canada.

Auviation

WANT TO EXCHANGE small airplane for motoraycls.

Brubaker, 522 Bast 78th Bt., New York,

BUILD A S8TAR JUNIOR BIPLANE—Plan §2.00. Or

send $3. 75 ror plm and book °‘"Aeroplane Coustruction

ln!.’.nd ration.’’ Chicago Aero Works, Plan Dept.,, 338
ver Bt.,

Blueprints

BLUEPRINTS of uod.el Bon 'N.rhlno 50c and U, B.
Del!:oyer $1.00. Adams, De L’Epes Ave,

BLUEPRINTS: Small Bteam Eungines Botlers
QGaso, hslnu —% H. P. 3 Bets, (ID num
Postpatd §1.00. rcular on Castings for Stp. Modem
Model Engineering Co., 364 Monadnock Blk.. Chicago.

MOOEL ELECTRIC HOTOR Blue Prints 28c. Com-
plete working outfit $1.78. A. F. Cassel, 53 West
130th 8t.. New York City.

Books

WHAT DID YOU DREAM? Ten Thousand Answers

s Exclusive _Bensational Noval ‘‘Genevieve de
nb-nl." $1.10. Volco Hindoo Mystio ‘‘sepam’ 330
‘‘Phenomena  of rit” 33c. Catal 20.
Bovereign C h l 0 Sycamore, Buffalo, N. Y.

BOOK READERS—Write for fres descriptive catalogue.
Central Salas Co.. 601 Ninth Ave., New York.

Business Opportunities

» UVOEB IT. Texas oil land wmakl holders big
money everyday. Bank references furuished. Investl.
gate us thoroughly, that's all we ask. Belul count.
Our plan $1 down, balsnce monthly f«w months gives
you Warranty Deed to land. May Tofits or
more monthly. Maps, reports, Fstab hed facts FRER.
Address Sourlake Texas Oll Co., 835 DeMenil, Bt.
Louls, Mo.

GOLD FISH. Imported Japaness, Chinese and Ameri- CONCRETE BUILDING

arium ta.  We manufacture beautiful Blod Machloes d Moulds.
folt .qu‘“ b tve ciroular free. aiser ]n?“ Catalogue. Becond Btneg BL Louls,
Goldfish Hatcheries, Racine, Wisconsin, %

Formulas Male Help Wanted
10,000 TESTED FORHULAS Co't lo for before
ordering send for catalorue 2 o R L L T O
Highland Ave, Bouth No Kmit, ree months home study.
370 FORIULM. 10a, Fll.uerud. 186 West 85th Bt Bliuation lrrlnga Pre ot gﬂn‘nﬂt mmm
New York. Write for booklet CM-! 8T. ARD BU
GUARANTEED ~ Workable Formulas—$1.00  each: TRAINING INSTITUTE, Buffalo, N. Y.
)-m Hand guu. Bl\l:,ln‘ Bw;‘xr Paﬁ. (heatless M

process) ; Cu'pe aste;
C d etailed method of preparation 15(,'8”0”80“5
sources of lupply unompcny all formulas. lndutrlll WE MAKE GOVERNORS lo control Auto and Cycle
Methods Bureau, 1 West 34th Btreet, New York City. cngines when used as Write today for
EXPERT CHEMIST will furnish W circulars. C. D. H., Box uzugepn E.. Taft, Calif.

'ormmulas, Prooesses
nnd Trade Becrets. All lines. Lists free. W, L.
Ph.D., $28-230 Gordon Ave., Byracuse, N. Y,

CREATING A S8ENSATION, The
Bathing Besulles now appesring on the stage in the
principal cities of the

lmfmur?mumﬁ:e PROCEBSER. Formulss, Techalcai United Btates.  Thres spleodid
nformation TOS, Cousult hot. Descripti ll‘
Chemist, Little Falle, N. J. ooy 8o Ppiishers Bradtord. Pa e

For Advertisers

“THE TEN GREAT SECRETS of s Buccossful Let-
ter’°'—A wonderful little book in 10 short chapters by
Ad-Man Davieon, highest. -pdd Adverunlxu wﬂwr in

ToaAcco DR SNUFF HABIT oured or m&y 01 00
if cured. Remedy sent on trial Superba
Baltimors, Md,
BREED Canaries—Profitable pestims. Particolars free.
arm

the world. Cloth-bound, m d §l. E. B. 5
Publisher, Dept. E., 811 th Annue New !o(k

For Sale
100 6% ENVELOPES PRINTED tn your order (2) colors,
78e prepald. Write for 8 1 Lincoln lty Co

Bochester, N. Y.

GENUINE INDIAN BMKET&—M sblu. Catalogus.
GILEAM, Highlan BDrlna Calif

FOR SALE—xnlvp Ty, amo 6 volts, 4 m&
sligh used, $7.00 d Dovl Wltor Momr

Blightly used’ tools and eleculcal m;v d stampe
for list and prioes. J. Norlle, 58 K.nlpp Btreet,
8¢ Psul, Minn.

FOR S8ALE. Bcott Boller and Turbine in working
order. Adams. 183 De L'Epee Ave., Montreal.

NO. 29 GOODELL LATHE Outfits $25.00 Speedy and

Bird Farm, Lynnhsven, Virginis.
SPORTSMEN.—Trained beagles, rabbit, fox, coon,
squirrel. and opossum dogs. bird don and
farm don, swine, rabbits, pigeons, pheasan oots. —
100 Varieties blooded . Ctrculars 100. 10LPT

H.ILL KENNKLS, YORK. PA

00 PAID for Volumse l Numben 4 and 5. Everyday
Hughes

uul.ne.Y George Walter, 2312

ooring
Slmt. Brooklyn,
Model Supplies

MODEL VENTILATORS, Bolght from 1% to 2‘
Diameter at mouth 1 in.. %in. and % 8,00
lh’ lhb‘adxooppu laoquered. ~ Menne, 70 W‘. Bﬁh

ew Yorl

BOYS bulld jour own Elcctric Motor. Complete out-
fit $1.75. Blus Prints 25¢c. A. F. Cassel, 51 West
130th 8t, New York Clty.

Ou:mnunl castings and Small tools for salee En-
closs postal. Bteam and Water Gauge Parts also valves
lll for §$1.50. Aitken, 1714 Brown St, Philadelphia,

FOR SALE. Bvery tssue Everyday Engincering over
puhlished. In good ocondition. Also complste line of
wireless instruments. Bxrd L. Frankhauser, 179 Marcy
Avenue, Brooklyn, N, Y.

Motion Picture Plays & Supplies

$25-300 paid anyone for ideas. suggestions suitable for
photoplays. Experience unnecessary:; complete outline
Free. Producers league, 830 Bt. Louls. Mo,

RARGAIN lists free.  Motlon Picture machines, film and
supplies. Nationa! Equipment Company, Duluth, Minn,

Please mention EVERYDAY ENGINEERING MAGAZINE
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CLASSIFIED ADVERTISING COLUMNS —Continued

Patents .

Tricks

Over 70 yeoars ; all 4

'““::hmuu omdhg:h uu.‘::n ‘"I. oa Tu‘;'t,

facilitiss for offies .

'] [ )3 Wull'll'lh Bullding, New York
m Street, Washington,

skatch o( invention_for advios
INVENTORS—8aud mrw 7

regarding patsnt prowction
Hand-book \ Fres. 'TALBERT & TAL-
BERT, n&%‘mm Bidg., Wasbing:

l STAGE TRICKS with 500 tllustrations. Ooul&-
Bmall Cstalogue Free. Hommann Magle .
luu-l 30¢ West 34th 8¢, New York

Typewriter S upplies

RIBNSAVER makes dried,
one oot “e pu ‘h. "

udn.y llh-v-

rnsit wun YOU TNVENT. Tt may e vaimable. CeCNLSSEN Cuicago,
a2 Vomn ou.w- 1 Wireless
510 Loan & Trust D. U
NTE. oficlent servics by am T AUDION. I
PATENT ll.’l""ﬂk‘l A gn'w g HE uhnﬂy hhlagl I %
e yoars astual experience, ormation Chief Keotrician Rad! man who was situ a
wpon request. B. P, Fishburne, 333 MeGill Buiiding, Nnml.dlold:onlumumhrm. writ-
g i Frea T Fller, Tor- | i ean anlemand Awo Bive Frint Disgams for
3 3 can un. ] ue
::“.lmnl.‘. w D. C book ups for lmlvln{ Dnm signals using both air
- = 1: exhausted and gas Bulbs. signale
iNVERTIONS PATENTED; Trade- and ol . Two Seing
Prista. FPublicadens ; Dromp e saine () “and (B) Datisries for botb Wireless
Yoo; reasonable fess: ™ yaes & | Telephony with o Powss Bulb. Working Elus Prints
w D. C on how to build & ‘‘One ormer for use
J L] : with Audion . Al for TWO DOLLARS.
INVEN Writs for our free illustrated ﬁ Address T O. " 106 Warburion Avwe.,
"ﬂul.ObuhlPuu;'.” l-d-od:l‘:.m Yonkers. N. Y.
mn—.dnm M:ﬁ.:. ica.  Res- WIRELESS PARTS, Plﬂl" DlLlV!RY Standard
sonabls Terms. VICTOR J. BVANS & O0., 748 Niath, IK'MMMION te 380. tch points with
Washington, D. C. screws 33¢ dosen. Suu Novotoy Heo-
PATENTS. Booklet fres ro. | Irie. Charlotte, N. C.
assured.  WATSBON E QOOM- WIRELESS. 115 Volu_15 cells B. Batter

mm cnrh’v’vm Y %
report if & patsat can be be had and its exsct cost. Send
for_circular,

n N

LOUON'RIDGI. Patant Aw
The same class

thet is ob-
Engioesr.
tained large

W& llmlhemﬂn‘

Dealgns -p-dlauonn prepared.
1457 Broadway, New York.

PATENT RIGHTS on_ Automobile Boow Plow: new,
perior, all meial. For waYS. Anno-

clearing
tive tion. Harry
Conn.

Photography
fog free mu of
INI YOU TAKE Pl.mlhl.s.‘l erl. log

nd um Mone; Pm 486 Pope Buud
ing. ‘A-.

LIKE PHII'I'DGRAPNO? Real mn- .uu wants,
snd dime for Our Lis

sample.

tives from all parts of the vwld. curlo‘&
H Tenas.

DEVELOPING AND Pnll‘l’ll. of the highest class.

Send your next Film roll w Dov-loptnc 18c_per
roll. Prints 8 to Se l.l.lan Geveral Post
Ofice, Now York City.

and 30¢ sise
YOUR PHOTO m.:r.nd. ﬂ‘vﬂf:': o tead

Printing

RNEADS or Envel 83c; 100 B
'&.Nl;‘g.‘ mpl.lw. nmphl fres. Wellmann Printing

Radso

YOU ARE HOT IODERI unless
Radiocist.** loist’* {8 & moD
as its pame;

your name addross, 00e. Stamp pads 350
gﬁ.dlmumdmmnmdmhr. Albert Porch,
7938 Ava, Chicage.

Stamps

VICTORY swawmp m value $1.50 to

& Ana-la-.mg-m NO nn& m‘ Ars..

50,000 COINS, Medals, Paper Mocey, Ln ue Fire Arms,
lndlsn'n . Curios, '& ons.  List
free. th llop South 18th Philadelphia.

Short Stories Wanted

SHORT C‘I’DHIEO. Postms, Plays, Eto., are wanted for
publication. Literary 166 Hennibel, Mo.
Telegraph
TELEHR PHY (both Merse and Wirslem) AND RAIL.
ACCOUNTING munt. thoroughly and quickly.
Bu-urumwuu. Qreal opportuni| Oldest and
[ Est. 45 yesrs. Catalog Dodges

School.
te. 24th Street, Valparaise, Ind.

HIGH PRICES

OF APPARATUS ARE A
HANDICAP TO MANY
— EXPERIMENTERS —

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

Or have you

instruments to ex-
change? :

Thousands of experimenters read

Everyday Engineering, so many that
I a single classified advertisement will
bring you results, and at such a small

cost.

THIN WHAT CAN YOU BUY,
SELL, OR EXCHANGE?

TELL THE OTHER EXP

IN A CLASSIFIED ADVERTISEMENT.

MODEL MAKING
By Raymond Francis Yates

A New Book for the Mechanic and Model
Maker Which is on the Press

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

Pri 33.00 :‘ :'.
Bound 1n cloth with over three hundred half-
tones and line cuts.

Thhhthﬂmbookofluhndtobowb-
lished in this country and all those inter-
ested in model engineering should have a
copy. The first eight chapters are devoted
to such subjects as Sliver Bolderi Heoat
Treatment of Steel, Lathe Work, uPs

co

tion of various models such as rapid fire
naval guns, speed boats, model steam ongines,
turbincs, ete.

This book must not be confused with those
describing the construction of toys now om
the market. It is a practical treatise on
model engineering and construction.

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

Powerful
Physique!

EARLE LIEDERMAN
‘The Acme of Physical Perfection.

A 48-inch chest and
16% inch biceps!
HAVE THEM. HAVE YOU?

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

y not let me do the same for

!

you?

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

| PRACTICE WHAT 1 PREACH.
MY NEW BOOK

“‘Muscular Development”

will explain all about my system and
will interest you

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

Simp)y Tear Off Coupon Below and mail
to me with 10c (stamps or coin) and you
will receive your copy promptly.

EARLE E. LIEDERMAN
Dept. 705, 203 Broadway, N[e’s York City

TEAR NOW
OFF before
COUPON Non
forget 1t.

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

Dear Sir —1 enclose herewith 10¢ for which you
are to send me, without any obligation on my part
whatever. a copy of your latest book ‘‘Muscular De
velopment (Flcase write plainly )

Name
Stroot .

City Stat

Lug Nov, 1Ylw

Please mention EVErYDAY ENGINEERING MAGAZINE
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Copyright 1919
by R. J. Reynolds
Tobacco Co.

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

To shoot it quick:—Prince Albert
turns over a new leaf in your

Awaiting your say-so, you'll ind
toppy red bage, tidy red tins, hand-
some pound and hailf pound tin
humidors—and—that claesy, prac-
tical pound crystal glass humtdor
with sponge moistener top that
keeps Prince Albert in such perfect
conditionl

e

. CRIMP CcuT
LONG BURNING PIPE anD
CIGARETTE YOBACCO

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

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

and fragrance and coolness; such
freedom from bite and parch! Prove
out personally that Prince Albert’s
exclusive patented process really
does cut out bite and parch!/

Talk about ringing the bell every
time you take just one more little
smoke! You'll agree with your old
fellow citizen, General Approval,
that Prince Albert puts a man on
the-firing line with a pipe or ciga-
rette, and keeps him there; that
it sends all previous smoke setto
records to the rear-ranks; that it
just slams in one good time on top
of another so fast, so happy-like,
you realize that heretofore you’ve
been hunting regular-man-sport
with the wrong ammunition !

R. ]J. REYNOLDS TOBACCO COMPANY, Winston-Salem, N. C.

Please mention EviryDAY ENGINEERING MAGAERNE
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IT TELLS YOU HOW TO
MAKE AND DO THINGS

NUMBERS 2and 3

Electric Furnaces and Their Products

WO centuries have passed since

Sir Humphrey Davy “struck” the

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

made available by W
any known process of -
combustion. |

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

Electric furnaces are divided into
three classes, .e., arc., resistance and in-
duction. An electric arc is established
when two electrodes of different poten-
tial are brought in contact and with-
drawn. Thus, when two carbon elec-
trodes are brought together to complete
an electric circuit considerable heat is

By Raymond Francis Yates

developed for the instant at the point
of contact. This vaporizes a small
amount of carbon which fills the space
between the electrodes when they are

Photo Courteay Acheson Graphite Co.
A resistance furnace used in the production of Ackeson graphite.
highest temperature developed commercially is produced within the

walls of this furnace

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

The electric furnace has fast
grown to be a great and useful
device in the industry of the
world. Many wonders are wrought
within its walls. In the blinding
whiteness of its cruel, destructive
heat chemical processes are
brought about that could mot be
accomplished by any other known
process. Through the medium of
the electric furnace, Nature has
been forced to yield some of her
most guarded elements and com-
pounds. This article, with the
limited space it occupies, can be
nothing more than.a brief resumé
of the great work that has been
done in the field of electro-
thermics.

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

entirely upon the current strength.
Resistance furnaces bear no resem-
blance to those of the arc type. Heat is
produced by interposing some resisting
material in an electric cir-
cuit. The heat generated
will be governed by the
current strength of the
circuit. A current strength
as high as temn thousand
amperes with a pressure
of fifty volts has been
used. .
The main part of an in-
2y duction furnace is a
3 S transformer. The
'y charge (which must
B be a conducting sub-
stance) is placed in a circular or
oblong trough of refractory mate-
rial which encircles one leg of
the transformer and thereby func-
tions as a short-circuited sec-
ondary. The induction furnace
is not used to any great extent in
America.
Arc furnaces are divided into two
classes. Where the arc is dratn between
one or more electrodes and the metal
charge, the furnace is said to be of
the direct heating type. Furnaces
where the charge is heated by radiation
from an arc established between two
electrodes within the furnace are said
to be of the indirect heating type.
Carborundum was one of the first
products of the high temperature elec-
tric furnace. Dr. Edward Goodrich
Acheson was the man whose genius
gave this wonderful commodity to an
awaiting world. Chemically, Carbo-
rundum is known as silicon carbide,
which is expressed by the formula SiC.
Its production is brought about by the
reaction between the element silicon (in
the form of silica or sand) and carbon
in the form of coke. This reaction
takes place within the confines of what
has become known as “Carborun-
dum furnace,” which is a resistance
furnace of the most simple and rugged
type. A large graphite electrode is
placed at each end of a long trough-
shaped structure made of fire bricks or

The
2
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other highly refractory material. The
resistance, which consists of ground
coke, is interposed between the elec-
trodes in the form of a round core. The
charge is packed about this core and a
refractory substance is placed between
the charge and the furnace walls to pre-
vent serious heat radiation and de-
struction of the walls by the exceed-
ingly high temperature produced when
the furnace is in operation.

A current strength of several thou-
sand amperes is sent through the
charge in the furnace under a pres-

sure of from 80 to 110 volts. Under

the influence of this great rush of cur-
rent the core in the furnace soon
reaches a tremendous temperature in the
neighborhood of 2000 deg. C. The pro-
duction of this tempera-
ture is accompanied by
violent chemical decom-
position and complete
rearrangement of the ele-
ments within the charge.
The more volatile sub-
stances succumb to the
heat and the inflam-
mable, gaseous products
burn quietly at the fur-
nace sides. In the in-
teriar of the furnace
there is a fiery mass of
blinding whiteness; in

fact, the charge s
brought to the point of
incandescence. If it

were not for the fact
that it was smothered in
a bed of refractory ma-
terials the charge would
soon be consumed by the
process of oxidation.

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

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

Photo Courtery Pittsburgh Eleciric Furnace Co,

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

- the same type as the Carborundum fur-

nace. In operation, however, the tem-
perature of the graphite furnace is
brought to a point considerably above
that produced in the Carborundum fur-
nace. As will be seen from the photo-

graph, great copper bars carry the
heavy current to the electrodes which

A small steel furnace pourmg its charge

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

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

bines with the carbon, producing carbon
dioxide and mono-oxide. The silicon
continuously runs forth from the spout
of the furnace in a little fiery-red
stream.

Aluminum was at one time a metal-
lic rarity. Men gazed at small samples
of it enviously through the glass cases
in the museum. The furnace in which
aluminum is produced does not in any
way resemble the more conventional
types. In fact, it is really an electro-
Iytic cell maintained at a high tempera-
ture. The electrolyte is composed of a
molten mass of cryolite and alumina.
This molten mass is held in a large
rectangular steel case heavily lined with
carbon. Two large electrodes are intro-
duced through the top of the device and
these make contact with
the charge. During the
operation the alumina
is decomposed into
aluminum and oxygen.
The aluminum collects
at the bottom of the
furnace in a fused con-
dition. The aluminum
furnace, or what is bet-
ter known as the Hall
furnace (named after
its inventor) does not
employ an arc in any
way, the required heat
being produced by the
resistivity of the
charge. The normal
operating temperature
of this furnace is in the
neighborhood of 1,600
degrees Centigrade.

Calcium carbide was
first produced by Wil-
son. Like many other
discoveries of note, its
first production was
purely accidental. The
Wilson carbide fur-
nace is a very interest-
ing but simple type.
A large iron crudble
mounted upon a truck
and heavily lined with
carbon forms the body
of the furnace. Sus-
pended above this are two graphite
electrodes so arranged that they can be
adjusted vertically. The charge in the
furnace consists of powdered lime and
coke. The arc is drawn between the
molten mass of carbide and the two elec-
trodes. The potential difference be-
tween the electrodes is 175 volts. The
current strength is 3,500 amperes.

The chemical reaction which is
brought about within the furnace be-
tween the powdered lime and coke fol-
lows: CaO 4 C = Ca + CO, and
Ca 4 2C = CaC,. The molten car-
bide forms a pool at the bottom of the
furnaces.

A great number of these electric
furnaces are operated at Niagara
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Falls, N. Y., which is the greatest elec-
tric furnace center in the world. This
is because cheap electrical energy is
available in great, but on the other
hand, limited quantities.

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

Photo Courtesy Detroit Electrio Furnace Co.

and sulphur from the steel by limey
slag.

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

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

The electrode regulation of the
Héroult furnace is entirely automatic.
If the arc becomes too long, the electrode
is lowered, or, if the arc becomes too

4bove:

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

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

A few years ago carbon disulphide
was produced by passing sulphur vapor
over red hot charcoal. Thanks to the
ingenuity and resourcefulness of ome
R. E. Taylor this product is now being
produced abundantly and cheaply with
the aid of the electric furnace. 1t is
one of the many products that has been
cheapened through the medium of the
electric furnace.

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

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

in melting brass

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

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

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

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

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

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

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

Making Copper Gauze Motor Brushes

- By J.-A. Weaver

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

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

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

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

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

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

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

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

Speed Boat Contest at Central Park Causes Lively Competition

N the 21st of September, the

EvErRYDAY ENGINEERING MAGA-

ZINE cup races were run off at
Central Park. A large, enthusiastic
crowd of spectators were present and
everyone thoroughly enjoved the event
which was not without its exciting, as
well as amusing, moments.

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

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

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

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

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

Mr. J. Fawcett Rapp’s speed hydro-
plane “Elmara V” won the race. Her

Some of the boats and running equipment. The center oval shows an exciting
moment during the races. Mr. Rapp’s boat stalled on the third lap with 24

seconds to finish

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

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

Mr. Harry Johnson’s boat “Ex Cali-
bur” came very near winning the cup.
She had covered two continuous laps
at a speed of 15 seconds per lap, and
at the beginning of the third lap she
burst into a marvelous speed. Mr.
Yates, who was the official timekeeper,
had timed her for six seconds for three-
quarters of the third lap. At the very
moment when it looked as if the third

Some of the entries. Mr,
Fischer, who is in the cen-
ter, under o suddem im-
pulse of enthusiasm and
excilement, jumped into
the water without wail-
ing to put on his waders

lap was to be made in
record time, a small
piece of wood fouled
her propeller and stall-
ed the engine. Further
efforts were made to
coax “Ex Calibur” into
making the third lap,
but she suffered such
severe strain owing to
her accident, that this
could not be done with-
in the time allowed.
“Whiz Bang,” a boat
owned by Mr. Clarence
Johnson, refused to
tunction properly atter
many attempts to make
her do so. “Bo-Bo,” a
neat little craft owned
and operated by Matthew Bolles, had
a cranky power plant and although her
owner made a desperate effort to put her
into running order, she only made one
lap successfully. (Contd. to page 132)
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Adjusting and Flying Model Airplanes

By H.

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

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

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

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

The manufacture of scale i
models for instruction
purposes is an industry
of some importance. Be-
low, workmen are shown
putling finishking touches
on miniature D. H. 4
and Niduport airplanes

C. Ellis

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

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

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

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

rudder to turn machine to the other side.
If these few simple rules and instruc-

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

TWENTY-FOUR-CYLINDER LIB-
ERTY ENGINE

S a result of experimental work at
McCook field, a 24-cylinder en-
gine, built largely of Liberty 12
engine parts, has been successfully
completed. But few changes were nec-
essary, these being in the crank case
and connecting rod construction. The
figures given were furnished by the
Army Air Service:

Horse Power (Normal)

Liberty 24... 673 Liberty 12... 400
Pounds Per H. P. (Dry)
Liberty 24...1.97 Liberty12...2.11
Gas Consumption (Pounds) Per H. P.
an Hour
Liberty 24...0.55 Liberty 12...0.51

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

The first air delivery of late mail
for outgoing ocean liners was ingeni-
ously accomplished recently when the
pilot of a flying boat dropped a pouch
on the White Star liner Adriatic. The
feat was successful despite adverse
weather conditions and a heavy sea
and the ship was reached an hour and
a half after it had left port.

Practically all leading air-
planes have been repro-
duced in model form. In
the group at the left,
there is an early Wright,
a Handley-Page, Sopwith
triplane, D. H. 4., Nieu-
port biplane and others
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By Vietor W. Pagé M.S.A ' R
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HE experienced motorist will
always seek the cause for any
strange noise in the car motor.
A most common noise is “knocking,”
a sharp metallic clank easily noticed
by even the untrained ear. The causes
are: Running with spark lever too far
advanced with engine at full load, too
rich mixture, carbon deposits, loose
valve tappets or loose bearings at crank-
shaft, either at the main bearings
where the shaft revolves in the crank-
case or at the connecting rod journals.
Sometimes loose wrist-pin bearings
cause noise. If a motor has a tendency
to heat up abnormally and knocks only
after it has been run a while, this is
usually caused by excessive deposits
of carbon. Loose valve operating me-
chanism causes a clicking noise and is
not so sharp as the knocking caused
by loose bearings.
A loose connecting rod bearing makes
a clattering noise that increases with
the speed and is especially noticeable
if the cylinders are short circuited in
turn. The knock occurs twice each
revolution of the crank shaft. With
the bottom of the crank case removed
as shown at Fig. 1, it is very easy to
determine which bearings are loose.
There is nothing so important as the
proper taking up of motor bearings
when necessary. It has been noted that
many automobile motors have been
seriously damaged through carelessness
of operators in doing this work. Bear-
ings should not be allowed to run loose
for any length of time. When the
pounding is first noticed time should be
taken to properly take up the bearing.
If the bearing is allowed to pound it
will not only flatten the crank pin (un-
der which condition it is impossible
to fit a new bearing to operate satis-
factorily without trueing the shaft),
but it is destructive to the entire en-
gine.
Connecting Rod Big Ends
Fitting and adjusting rod bearings,
especially those at the crank pin end,
is one of the operations that must be
performed several times a year if a
cr is used to any extent. The com-
mon form of connecting rods in gen-
_eral use is known as the marine type

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

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

opHalf of *!Rod
Crankcose

Front Main
Bearing

Fig. 1. Bottom half removed from jour—cylmder automobile engine to expose
conmecting rods

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

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

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

To Tighten Big End Bearings

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

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

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

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

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

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

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

Wrist Pin End of Rod

A connecting rod is a double end
proposition as there is a small bearing

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

Fitting New Brasses

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

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

BELT GLUE

GLUE for belts can be prepared as -
follows: Soak 50 parts by weight
of gelatine in water, pour off the excess
of water and heat on the water bath.
With good stirring, add, first, 5 parts
by weight of glycerine, then 10 parts by
weight of turpentine and S parts by
weight of linseed oil varnish and thin
with water as required. The ends of the
belts to be glued are cut off obliquely
and warmed; then the hot glue’is
applied, and the united parts are sub-
jected to strong pressure, allowing them
to dry thus for twenty-four hours before
the belts are used.

Shell distorted if Burrs
are not removed or --.-
Bolt Holes filed ouvt

{
By between
W and Rod Cap

ite Shell flush wi

bolt holes with a
round file

Correct Way "

Fig. 3. Diagrams outlining precautions to be taken in fitting brasses to commecting rod big ends

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

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

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

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

(To be continued)

AMONG THE ALLOYS for bearings is
the following:—Cadmium, 45 per

cent.; zinc, 45 per cent.; antimony, 10 .

per cent. This has a very low coeffi-
cient of friction and casts well.

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