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

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

Power Plant Library 
The most used engineers' library ever published. Over 30,000 
power plant men are using them as a means of passing exam-
inations and becoming chief engineers. 8 volumes, durably 
bound in dark blue cloth. About 2,700 pages, 1,800 illustra-
tions. If you are interested in any branch of power plant work 
you must have these books. They will enable you to pass the 
examination in any state. Price $16. For a limited time only 
Maujer & Bromley's Fuel Economy in Boiler Rooms given free 
with this set. 

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

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

Here are three of the McGraw-Hill 

Home Study Courses that make promo-

tion sure. Each represents practically a 

life time of study and practice. They are 

not correspondence courses. They are 

self-teachers. All the information you 

need is laid before you in plain language 

and plain illustrations. 

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

Save real money by ordering NOW 
An advance in the price of each set must be put Into effect very 
soon. Orders received by us after present printings are exhausted 
will be charged at the increased rate. N0 exceptions can be made. 
Even nt the new prices these books are the best buy in engineering 
literature of the time. 

FREE EXAMINATION COUPON 

McGraw-Hill Book Co.. Inc., 239 W. 39th St., N. Y. 
ilentIcterii: Send for tell days' free inspection the Library I 
hate chis•ked below: 

Croft's Electricity, $20—payable $3 per month. 
Machine Shop Library, $2u—payable $3 per month. 
Power Plant Library, 916—payable $2 per mouth. 

If satisfactory I will send first payment in tt n days and the tame 
amount each mold's with paid. If not wanted I will return the 
books at your expense. 
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HOME STUDY AS AN AID TO INDUSTRIAL 
ADVANCEMENT 

THE educated man will always command the respect of the 
community in which he resides and has been the greatest 
single force in the development of modern civilization. 

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

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

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

l'FIE ambitious man is always seeking more education, not 
1 only in his own line but in those related to it as well. 
Those who learn more invariably earn more. A man who 
has the courage to study good books after working hours to 
increase his knowledge possesses the main quality to secure 
success. He is the one who is able to seize an opportunity 
when it presents itself and home study is what makes the 
apprentice or journeyman of today the shop foreman, man-
ager or industrial expert of tomorrow. One must read con-
sistently to keep up with the marked progress in the me-
chanical or scientific field. Good books of reference are like 
good friends—they are always available when needed. 
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Get Bigger Pay 
:ELECTRICITY 

Fled)le Covers 

Handy Pocket-Size 

10 Volumes 

3500 Pages 

4700 Pictures $1 a NUMBER 
$1 a MONTH 

READ THIS PARTIAL LIST OF CONTENTS 
N.. I Contains 348 pages. 388 Illustraticcus Electrical signs and 
symbols—atatic and current eleotrialty—primary 'mile—conductors 
and insulators—resistance and cunductirity—magoetiam—indu-
tion eoila—dmmmo principlee—claseee of dynamoe—armatures— 
windings—commutation—brushes. etc. 
Le 2 Contains 348 pages. 394 illustrations. Motor prim:CPIs,— 
armature reaction--motor starting—calculation's—brake horse-
power--selecUon and Installation of dynamos and motore—gal-
vanometen — standard cells — current measurement — reeistance 
mosonrement—voltmetere—wattmeters—watthour meters—operation 
ef dynamos—operation of motors, etc. 
N.. 8 Contains 900 pages, 423 Illustrations. Distribution systems 
—wires and wire calculatione—Inside. outelde and underground 
wiring—sign Eashen—llghtning protection—reclinere—storage bat-
tery systems, etc. 
Ne. 4 C,ontains 270 pages, 379 illuetrations. Alternating current 
principle, — alternating current diagrams — the power factor — 
alternator princlplet—alternator construction—windings. etc. 
Meh 5 Contains 320 pages. 614 illuetratIons. C. Motore—syn-
elronow and induction motor principles—A. C. commutator 
motors — Induction motors — transformers: losses, construction. 
«auctions, terts--convertere—rectiners, etc. 
Ile. 8 Contains 293 pages, 472 illustralionz. Alternating current 
system—switching devices--current breakere—relaye--11ghtning 
protector apparatue—regulating devices—synchronous condenser. 
—Indicating device.—meters—power factor indicators—wave form 
measurement.—Witch boards. etc. 
No. 7 Contain' 315 pages, 379 illustrations. Alternating current, 
wiring power 'stations—turbines: management, selection, location, 
emotion, testing, running, care and repair--telephonee, etc. 
Ni. 8 Contains 332 pages, 436 illustrations. TeLegraph—gimulte-
neon, telegraphy and telephony — wireless — electrolysia belLs — 
electric lighting—photomeU7. etc. 
Me. 9 Contains 322 pages, 827 illustrations. Illectric railways— 
electric locomotivee—car lighting—trolley car operation—mils-
sellaneous applicalicom—motion pictures—gas engine Ignition— 
automobile self-starters and lighting 'systems, electric vehicles. eta. 
We IS Contains 519 pages, 599 illustrations. Elevator's—crane's 

le and braring—inchistrial electrulysie—eleetro-Plating— 
pe--air compressors—electric heating—electric welding— 

eleotro—therapentice—X-rays. etc. 
&Igo • complete 128 page ready reference index of the complete 
Mary. This Index bis been planned to render easily accessible 
e the vast Information contained In the 10 electrical guides 
Obery are ever 13.500 clues refereneee. Yon 
Sad What yen want to know Instantly 

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

AWKINS — 
Electrical Guides 

place electricity at your fingers' ends. They 
cover every subject, principle, theory, prob-
lem, trouble, and way of doing things electri-
cally. Every subject is indexed so that you 
can turn right to it. They are a study course and 
a reference guide in one, written in plain every day 
language—no wasted words—only what you need to 
know—full of up-to-the-minute electrical knowledge. 
The guides are a complete course in electrical en-
gineering. 

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

The WHOLE SET sent 
for your inspection FREE 

The books are small enough to slip into your coat pocket— 
handsomely bound in flexible black covers. 
You can carry each volume with you until you have mastered its con-

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

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

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

This is a sign of our confidence in the guides. Pure gold does not object to being 
tested. Keep them for seven days and if you do not decide that you can't get along 

without them, return them to us and owe us nothing. 
When you decide to keep them you only have to pay $1.00 down and remit the 

balance of $9.00 on the easy payment of $1.00 a month till paid for. 
Use the coupon to get the books. It will pay you many times over. 

What Users Say: 
Become s Superintendent 
Hawkins Guides are worth double then' 

price. 1 have been able to secure higher 
pay and • bettor position with their aid. 

W. MestercL 
Supt. Oilskins Lett Ito Power Plaint, 

Erskine. Mina 
$5.000 Saved 
The ten dollar, I invested in Hawkins 

• Mectricel Guide' netted the company 
by whom 1 am employed somewhere 1 around $5,000. 
The knowledge gained from your books 

enabled me to sere • transformer house. 
fri whereu a year ago I Mould have 
r thought myself in great danger and 
, have run. 

Use this letter sa you please as I ern 
•k truly thankful for having the little won-
▪ ders. L. Foster. Ocher. C010. 
• Handy to Carry 
I The great beauty of them le that you 
can carry them in your pocket That 
suite me for 1 never want to be without 
them. F. El. Collins 
' Eichardeon ingineerIng Co., Hartford. 

Cain. 

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

THIS COUPON BRINGS THE GUIDES 
r 

THEO. AU DEL & C  

72 Fifth Avenge, N. Y. 

Plea» rubtrilt me for exambuttlen 
Hawkins lileetrical Guides (pries $1 

mob). Ship at ones, prepaid, the 10 num-
bers. If satisfactory I agree to send you 81 

within seven days and to further mall you el 
eaak month until paid. 

Signature 

O  011   

Employed by  

Residence   

Referees«   N ,rr.ber 

Please mention EVERYDAY ENGINEERING M AGAZINE 
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P ost Otth.„ . 

Learn Draftsmanship 
At Home 

GET the facts about the Chicago "Tech" courses in 
Draftsmanship (or any of the other big paying 
professions listed on the coupon) which you can 

master quickly by spare time study at home. Salaries paid 
draftsmen today are the highest in history because trained 
men ate scarce. Not enough experts to go around and hun-
dreds of big jobs waiting. Industries of all kinds—manufac-
turers, architects, railroads, electrical plants, etc.—need pro-

Experts Teach You 
the Methods They Use 
The Chicago "Tech" method trains you 

under experts who will equip you for an im-
portant position in the shortest practicable 
time. You learn exactly the methods which 
they themselves use in their own practical 
work. They prepare you to rank with drafts-
men of long experience. They give you the 
training required in men who aim to hold 
important executive positions and draw high 
salaries for 'their expert advice and service. 
Why plod .along and be content to take 

orders from men who know the "Hows" and 
"Whys" of a big job? You have it in you to 
Give orders, o'nce your trained knowledge 
gives, you the confidence to assume charge of 
the men who do the actual work. The train-
ing in Draftsmanship which you get from 
Chicago "Tech" experts fits you to step right 
put and earn a big salary. You do not need 
to resort to guess work. Nothing can halt 
you—for you will KNOW your subject. 

Decide Today—Then ACT 

ficient men for their drafting departments. Experts in 
this profession earn $60 to $150 weekly. 
No matter what you are doing, this is your big chance. 

We will send you without obligation or expense a Free 
Test Lesson (read details of this liberal offer below). 
See how well qualified you are before you spend a cent. 
Look into these opportunities today. Learn how a Chicago 
"Tech" course will make you the man chosen from among 
many. Clip that coupon—NOW! 

TEST LESSON 
IN DRAFTSMANSHIP 

FREE SendTest 
for Lesson 
Shows you how well qual-

ified you are for draftsman-
ship. Other schools ask you 
to enroll and send money first. 
We send the free lesson first. 
Read it—practice the exercises 
—no obligation. Decide for 
yourself whether you want to 
take the course or not. 

FREE OUTFIT 
With our home study course 

is included a complete set of 
high grade instruments, draw-
ing board. T-square, etc. Same 
as leading draftsmen use. 
Credit given if you already 
have an outfit. 

18 Practical Courses 
You Can Master Quickly 

If you want to take up and master quickly 
any other technical study, the coupon above 
lists a number of professions that pay hand-
some salaries. If you can not come to the 
college, you will get the same course—the same 
thorough individual instruction by mail. No 
matter where you live, your lessons are di-
rected and every exercise examined and cor-
rected by experts. Every point is made clear. 
You progress as quickly as your work proves 
that you have mastered each lesson. 
No matter which course you decide to take, 

you learn just what you need to know from 
practical men who familiarize you with the 
things that make you worth a large salary. 
With the practical knowledge gained from a 
Chicago "Tech" course, you will be the man 
wanted—the man who is pushed ahead, because 
you know why things should be donc and how 
to do them. You can start at a good salary 
and win quick promotion. 

Now is the time to get the facts about any 
one of these Chicago "Tech" courses. Find 

out how hundreds of ambitious men have paved the way to high positions merely by using their 
spare time to prepare for bigger work. Just put X In the square on the coupon opposite the 
course you want to know about—sign and mail the coupon. This information costs you nothing 
— so Act Today. 

Chicago Technical College 1149 Chicago Tech Building 
CHICAGO, ILLINOIS 

CLIP THE 
COUPON NOW 

Please mention EVERYDAY ENGINEERING MAGAZINE 
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HENLEY'S 
New Practical Books 

MOTOR BOATS AND BOAT MOTORS 
By Victor W. Pagé, and A. Clark Leich. (6 a 9.) 
524 pages. 372 illustrations. Cloth. Price 
$4.00. 

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

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

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

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

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

ABRASIVES AND ABRASIVE WHEELS 
By Fred B. Jacobs. 340 pages, 200 illustrations. 
Price $3.00. 

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

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

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

The most valuable technochemical formulx book published, 
including over io.000 selected scientific, chemical, techno-
logical and practical recipes and processes. This book of 
800 pages is the most complete book of recipes ever pub-
lished, giving thousands of recipes for the manufacture of 
valuable articles for everyday use. Hints, helps, practical 
ideas and secret processes are revealed within its pages. 
It covers every branch of the useful arts and tells thou-
sands of ways of making money and is just the book every-
one should have at his command. 

LIQUID AIR AND THE LIQUEFACTION 
OF GASES 
By T. O'Conor Sloane. 400 pages fully illus-
trated. (1920.) Price $3.00. 

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

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

Anyone interested in practical plating and metal finishing 
will find this book a valuable guide and complete manual 
of the art. 

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

Answers every question—clears up mysteries of things 
radio, you have often wondered about. 

THE MODEL T FORD CAR, ITS CON-
STRUCTION, OPERATION AND RE-
PAIR, INCLUDING THE FORDSON 
FARM TRACTOR, F. A. LIGHTING AND 
STARTING SYSTEM, FORD MOTOR 
TRUCK 
By Victor W. Page. 410 pages, 153 illustrations, 
2 large folding plates. Price $2.00. 

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

MODEL MAKING 
By Raymond Francis Yates. 400 pages, 
301 illustrations. Price $3.00. 

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

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

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

WESTINGHOUSE E. T. AIR-BRAKE IN-
STRUCTION POCKET - BOOK CATE-
CHISM 
By Wm. W. Wood, Air-Brake Instructor. Cloth. 
1920 edition. Price $2.50. 

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

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

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

The Norman W. Henley Publishing Co. 
2 WEST 45th ST., NEW YORK 

Please mention EVERYDAY ENGINEERING MAGAZINE 
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Machine Shop Work 
6 Big Volumes Shipped Free 

Written in plain everyday English by 27 well known 
shop experts and illustrated with more than 2500 pictures. 
The six big volumes, each 8x5X inches contain 2300 
pages of money making information. These great books 
are a handy reference guide for the veteran shop man and 
a complete training in shop work for the beginner. Over 
35,000 sets have been sold on our easy payment, no money 
down plan. 

No Money Dow... A Dime a Day 
if You Buy 

Just mail the coupon today. It brings all six books by express 
collect. Use them a week as you please and ship them back at our expense 
if you want to. If you keep the books to help you earn more send us / 
only $2.80 and the balance in monthly payments of $3.00 until $29.80 
is paid. With each set we give FREE a consulting membership in / Address 
this Society. Mail the Coupon Now. 

Here itis-all workedout 
for you 
THAT'S the "old-timers" answer in machine 

shops everywhere when the younger men 
ask "how" and "why." Modern Machine Shop 
Practice—the world's finest books on shop work 
answer every question. They show all the new 
and better ways of doing things—tables and 
formulas for every kind of work—thousands of 
things you wouldn't learn in years of actual ex-
perience—and best of all—how you can make 
more money out of the work you are doing now. 

Everything About Shop Work 
Shop Work - Shop Kl,,ks - Gear Cot nog - Turret 

hem - Screw Marl, foes - Manuring u ring - shop 
Management-Meuditargy-Welding-Die Making-
Metal Stamping - Tool Muting- Punch and Die 
Work - Tool Design - Foundry Work - Malleable 
Practice-Forging-Pattern Making-Molding Free-
t lee-Meelmedeal Drawing-Mitehnie Drawing and 
Design-Automobile Machine Shop Work. 

Consulting Service FREE 
With each set of books we give you-free of all charge 
—a $12.00 consulting membership in the American 
Technical Society. This entitles you to the privilege 
of submitting any problem to our shop experts. Ask 
as many questions as you wish 
for an entire year. 
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American 
Technical 

Society. Dept. 
• 11-à58. Chicago 

Send a set of "Mod-
ern Shop Practice" for 

seven days' use, ship-
ping charges collect. If I 

decide to buy. I'll send $2 80 
within seven days and nalance 

at $3.00 a month unt 829.80 has 
been paid. If I want to get along 

without bgolts. I will return them 
at your expense after seven days. 

ame  
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A SPE,C1AL O FFER TO OUR REAP ERS e 
ANY ONE OF THESE BOOKS WILL BE SENT FREE FOR 
EACH NEW OR RENEWAL SUBSCRIPTION WHEN SENT 
DIRECT TO US AND NOT THROUGH AN AGENT 

HOME MECHANIC'S 
WORKSHOP COMPANION 

TELLS HOW TO DO MANY USEFUL 
ELECTRICAL AND MECHANICAL THINGS 
INCLUDING NUMEROUS SHOP SINES 

gly 

ANDREW JACKSON JR 

EVERYDAY ENGINEERING SERIES 
W HENLEY room... co 

II b." .111 TN 3 MM • MM . NTW 'ORR 

For the Handy Man in the 
Home or Shop 

There has always been a de-
mand for a hand book of mechani-
cal instruction that would help 
the average everyday man to do 
the many small jobs of repair 
work that are found around the 
home and shop. 

RADIO HOOK-UPS 

ADM CIF Ill HOST ADVANCED CIRCUITS 
or OCEIVERSAHPLIGERSODnueunrmes 
ND WIPED AND UNDAMPED WAVE WORK 

PE If SLEEPER 

EVERYDAY ENGINEERING SERIES 
NORMAN W  v vvousoo.0 co 

WEST 45 vsi TTTTTT Kew VORM 

For the Radio Experimenter 
and Amateur 

In this book; the best circuits for 
different instruments and various 
purposes have been carefully se-
lected and grouped together. The 
result Is a comprehensive summary 
of radio circuit diagrams for every 
purpose. 
A special feature of this book is 

the explanations which accompany 
each circuit, giving construction or 
operating details. 

HINTS AND TIPS 
FOR 

AUTOMOBILISTS 

HWY WPC END OCHRE OD OPERATION 
ALSO MAHON AND 5 OE IRMO DOM 

VICTOR W PAGE 

EVERYDO DIGDIEERING ORtIES 
NORMAN W ..... V I•61.415.111151, 

t WEST 4ge TI4   .11.VMM • 
For the Automobile Owner 

or Driver 
The book is ideal for the busy 

man or woman who wants to 
know about car operation and up-
keep because of the economies 
possible when an automobile is 
intelligently operated. It con-
tains many money saving hints. 

HOW TO MAKE &USE A SMALL 
CHEMICAL LABORATORY 

AN INTRODUCTION TO THE STUDY OF 
IIORCANIC CREMISTRY WITH DIRECTIONS 
VOR TSE CONSTRUCTICEICIA MAU uposeorr 

RAYMOND mmins YATES 

EVERYDAY ENGINEERING SERIES. 
N01.44•N W  1.1.13.NING CO 

t W.35, 45 TN 3T•T T. NSW TORY. 

For the Student Chemist 
and Experimenter 

This book gives all the neces-
sary information for a well-
grounded understanding of chem-
istry. It will not only be a help, 
but an inspiration to study fur-
ther into this fascinating realm of 
science. 

ALL of these Books are written in Sim-
ple Non-technical Language and 

contain Information of Real Value on 
Subjects of Timely Interest. 

TRY TO SEND US FOUR NEW SUBSCRIBERS— 
WITH YOUR OWN —SO WE CAN SEND YOU 

THE SET OF SIX BOOKS 

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

Remittance 

Special Circular Describing These Books 
Sent on Request 

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

SOLDERING & BRAZING 

A USEFUL HANDBOOK FOR MECHANICS 

RAYMOND FEANCIS YATES 

et) 
EVERYDAY ENGINEERING SERIES 
NOSIMAN NUN". Fteel.13NING CO 

Z. WEST IS TN tttttt . Ng. VOI.W. 

For the Mechanic and 
Model Maker 

This treatise gives all the ne-
cessary "kinks" that will enable 
one to accomplish successful sol-
dering. If a mechanic has not 
succeeded in his soldering, this 
book may tell him just what he 
needs to produce good work. 

DESIGN DATA FOR RADIO 

TRANSMIITERS & RECEIVERS 

SIMPLE METHODS POE MOM AFRO/MS 
AECORINIEG 10 ADRUCED LSD MONO PLUTO 

M B SLEEPER 

EVERYDAY ENGINEERING SERIES 
N0151.4.N  V 103n.53151150 CC. 

t WIEST CI TN ttttt II•W TORN 

For the Radio Engineer and 
Student 

In Design Data, radio experl. 
menters are given such informa. 
tion, readily accessible, as to make 
it possible for them to have modern 
and highly efficient equipment and 
to get the best possible results 
from the instruments they make 
or buy. 

EVERYDAY ENGINEERING MAGAZINE 
2 WEST 45TH STREET NEW YORK CITY 

You may enter my subscription to EVERYDAY ENGINEERING MAGAZINE 

for   years at $2.00 per year (Canada, $2.25; foreign, $2.50). Please 

let this start with the   issue. I enclose $ , and 
(Date of issue) 

according to your special offer send me copy of book checked off. 

Name   

Street   

City   

State   
TEAR OFF AND MAIL THIS NOW 

EVERYDAY ENGINEERING 
SERIES OF HANDBOOKS 
Check off title desired here 

HOME MECHANIC'S 
WORKSHOP COMPANION 

9 HINTS AND TIPS FOR 
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HOW TO MAKE AND USE A 
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LABORATORY 

4 SOLDERING AND BRAZING 

5 RADIO HOOK-UPS 
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6 TRANSMITTERS AND 

RECEIVERS 
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POSITION 
AUTOMOBILE 
ENG I NEER 

SALARY  

$125WeEK 
REPAIR MAN 50 WEEK 
CHAUFFEUR '30 Willi 

PUT YOUR NAME 
ON THIS PAY-ROLL 

Men like you are wanted for big-pay positions in the fascinating field of 
automobile engineering. We have made it easy for you to fit yourself for 
one of these positions. You don't have to go to school. You don't have 
to serve an apprenticeship. Fifteen automobile engineers and specialists 
have compiled a spare time reading course that will equip you to be an 
automobile expert without taking any time from your present work. 

AUTO BOOKS 
6 Volumes Shipped Free 

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

ONLY 10c A DAY 

le Mail The 

Coupon For 

These Books 

PARTIAL LIST 
OF CONTENTS 

More than 100 blue 
prints of wiring 
diagrams 

Explosion Motors 
Motor Construction 
and Repair 

Carburetors a n d 
Settings 

Valves, Cooling 
Lubrication 
Fly-wheels 
Clutch 
Transmission 
Final Drive 
Steering Frames 
Tires 
Vulcanizing 
Ignition 
Starting and Light-

ing Systems 
Shop Kinks 
Commercial Garage 
Design and Equip-

ment 
Electrics 
Storage Batteries 
Care and Repair of 

Motorcycles 
Commercial Trucks 
Glossary 

Not a cent to pay in advance. First you see the books in your own home or 
shop. Just mail coupon and pay express charges when books arrive. You 
can read them and study them for seven whole days before you decide whether you want 
to keep them or not. If you like the books send only $2.80 in seven days and $3 a month 
until the special introductory price of $29.80 has been paid. (Regular Price $45.00.) 
Along with the set goes a year's consulting membership in the American Technical Society. 
(Regular price $12.) This great bargain offer must soon be withdrawn. 

SEND NO MONEY/'' 
Technical Society 
American 

NOW Don't take our word for it. See the 
books without cost. There is so/ Dept. A358 

much profit in this offer for you, that we urge Chicago, Illinois 
YOU to waste not a moment in sending for th/e I'lease send me the 6-volume books. Put the coupon in the mails today. set, Automobile Engineering for Send no money—Just the coupon. 7 days' examination, shipping 

ee charges collect. If I decide to buy, I 
will send $2.80 within 7 days and the 

American Technical / balance at $3 a month until $29.80 has 
been paid. Then you send me a receipt 

showing that the $45.00 set of books and the Society, de $12 Consulting Membership are mine and fully 
paid for. If I think I can get along without the 

books after the seven days' trial I will return 
them at your expense. Dept. A358 

/ Name   Chicago, 
111. 
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186 IN 2 WEEKS 
EARNED BY A BURGESS-TRAINED MAN 

READ THIS LETTER 
From the Chief Electrical 
Engineer of a Large 

Dear Sir: Industrial Corporation 
"One of your students, who has charge of half of the motors 

in our shop, received $186.05 for two weeks' pay a short 
while ago. To my recollection, this is the largest amount 
ever drawn by a man in this position and I must 
say it speaks well for you and the service 
you render." 

(Name on request.) 

Pee Ho 11 me A Study Course 
TAU BEGINNERS GET 

ELECTRICAL JOBS 
After Taking the Burgess Course a Short While 

N 

MY POLICY 
My policy is TRUTHFULNESS 
in advertising and to give an 
HONEST and RELIABLE SER-
VICE. I offer no FREE INDUCE-
MENTS but I promise to give you 
INSTRUCTION, HELP and AD-
VICE, the kind that is helping 
hundreds of men and boys to 
.ucceed. In other words, my poi-
Icy is to 132 (he square). 

Yorke Burgess, Supt. 
Burgess Electrical School 

751 E. 42nd St., N. ii, Chicago. Ill 

A FAIR AND SQUARE STATEMENT 
I have been training ambitious men, both young and old, in practical electricity for a number of years by my Home Instruction Method, and 
would like to send you my catalog, which tells exactly what 1 do and HOW I DO IT. It also tells why, when and where my students succeed and 
HOW THEY DO IT. The catalog costs you nothing—it obligates you in no way whatever, but, for your own good send for it, as it contains 
things you should know. 

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

"ELECTRICAL HAND BOOK" 
er HE "Burgess Blue Book" contains drawings 
I and diagrams of Electrical Machinery and 
Connections—Starting Boxes, Elevators, Con-
trollers, Starters for Printing Press Motors, Street 
Car Controllers, Transformer Connections, Light-
ing Circuits. 
The section on Calculations takes up Simple Elec-
trical Mathematics, Wiring Tables, Alternating 
Current Calculations, etc. It also gives 200 for-
mulas, with problems worked out, showing their 
application. 

Price $1.00. If you decide not to keep it, 
your money will be returned 

THE BURGESS COMPANY 
YORKE BURGESS, President 

Consulting Electrical Engineering 
Dept. I I, 753 East 42nd Street Chicago. Illinois 

l'ower riants, It. R. Signals, Electric Railroads, Motor Troubles 
and Industrial Problems. Information Furnished on Electrical 
Subjects. Inventions and Patents Perfected. 

INSTRUCTION 
The Instruction is no cut and dried book plan, but is actually prepared with a view of 
fitting the individual. In this way one who is slow has the same advantage as others. 
The course covers the various subjects from simple dry cells to hydro-electric operation.. 
particular effort being made on the really practical things and the things nies need in 
their everyday work, such as—storage batteries, wiring calculations, automobile systems. 
farm lighting systems, motor applications, motor installing, motor testing and repairing, 
armature winding, transmission and power plants. 

COMPLETE ELECTRICAL OUTFIT 
Including Apparatus, Tools and Material. is ',Indic,' a it], tl.'• uttliout extra charge. 

ELECTRICAL DRAFTING 
Every A No. 1 electrical man must understand how to read drawings, and I find that 
the best way to teach him this is to teach him how to make them. Thus—the reason 
for my drafting course. This is a part of the regular work and certain drafting implements 
and materials are furnished students without any additional charge. 

ELECTRICAL SLIDE RULE 
As a thorough knowledge of the slide rule Is as necessary in our business, I have written 
30 lessons on this subject which are now included as part of the regular course in addi-
tion to the lessons on Electricity and Drafting. I am also supplying a Slide Rule and 
leather case to each student without charge. 

FIFTY-FIFTY 
It is odd, but true, that the most astonishing thing about my business is the way in 
which it is handled. I actually do handle the instruction work myself, and I see to it 
that A STUDENT GETS WHAT HE WANTS. HE PAYS ONLY FOR WHAT HE 
GETS. That is 50-50. Furthermore, every student enrolls with the understanding that 
if he should have to discontinue for any reason, his payments atop also. That is some 
more 50-50. 
If you are one of the "LET'S GO" Type of fellows, send for my catalog and see the 
results my men are getting by studying at home, backed up by BURGESS SERVICE. 
Write your name and address plainly on coupon so there will not be any delay in the 
vdtallIv rpttn. • te, el 

YORK IE BURGESS, Supt. 
751 East 42nd Street BURGESS ELECTRICAL SCHOOL Chicago, Illinois 

• ilii•I•là•••••• I Biqa •••••••• 

• 

• 

• 

▪ Name 

YORKE BURGESS. SUPT. 
Burgess E:ectrical School, "N. 1 1," 751 East 42nd Street. Chicago, Illinois. 

tEa st:— 

please send me your catalog "No. II," which explains your Home Instruction Course and 
the Burgess Service Method. 

• Address   

Pleasc mention EVERYDAY ENGINEERING MAGAZINE 



Everyday Engin.ering Magazine for November 105 

Camels ring true! 
They'll give you new no-
tions about how delight-
ful a cigarette can be 

ri 

ortet! 
1 

yOU get to smoking Camels because you 
appreciate their fine, refreshing flavor! 

And, you like them better all the time be-

cause they never tire your taste! 

Camels quality makes Camels so appetiz-

ing, so continuously delightful. And, Camels 

expert blend of choice Turkish and choice 

Domestic tobaccos gives them that wonder-

ful mildness and mellow body. 

You have only to compare Camels with any 

cigarette in the world at any price to know 

personally that Camels are a revelation! 

Camels are sold everywhere in scientifically 

sealed packages of 20 cigarettes for 20 cents. 

R. J. Reynolds Tobacco Co., Winston-Salem, N. C. 

'or 
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Was $100 
Before the War 

Now $64 
In these days when the 

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

• 

14411l1F5 (limn Iv \ The OliVerrypewriter ÇO. 
s.. 

fie ap %thirst e.essed cife.; 9 

Over 800,000 Sold 

Send No 
No money in advance. Not a cent! Simply make 

your request via the coupon below if you want this 
brand new Oliver Typewriter for five days free 
trial in your own home or office. Use this Oliver 
for five days as if it were your own. Type all your 
letters or any other work with it. Put it to every 
conceivable test. Compare it with any $100 type-
writer on the market. Compare it for simplicity of 
construction. For beauty of finish. For ease of 
operation. For speed. For neatness of work. Then 

Famous 
Users of the 

Oliver 
Columbia Orapho-
phone Co. 

Jtis Elevator 
Company 

NationalCity Bank 
of N. Y 

Boston Ele y at cd 
Railway 

Hart. Schaffner /c 
Marx 

U. S. Steel Corpm 
raiOfl 

bi,w York Edison 
Company 

.AimericanBr idea 
Company 

National Cloak ee 
Suit Co 

Save $36 

only 

$4 
a Month 

A Finer Typewriter 
at a Fair Price 

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

For $64 you can now obtain the 
identical Oliver Typewriter formerly 
priced at $100. We are able to save 

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

Mail the Coupon Now 
Check the coupon to get the Oliver for five days 

free trial in your own home. If you decide to keep 
the typewriter you can pay for it on terms so easy 
that you won't miss the money—only $4 a month. If 
you prefer to have further Information before ordering. 
fill in the coupon for our free catalog. Clip the coupon 
now and mall at once. 

Canadian Price, $82 

The 1.1V 
er9pewrirér Comane 

lsstl Oliver Typewriter Bldg., Chicago, Ill. 

THE OLIVER TYPEWRITER COMPANY 

1558 Oliver Typewriter Bldg., Chicago, 111. 

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

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

My shipping point is  
This does not place me under any obligation to buy. It I 
coose to return the Oliver. I will ship it back at your 

expense at the end of five days. 

r-7 Do not send a machine until I order it. Mall me your 
I-1 book —"The High Cost of Typewriters— The Reason 
end the Remedy," your de luxe catalog and further in-
formation. 

Name —  

Street Address   

City..   

Occupation or Business  

State  
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PRACTICAL MECHANICS 
FOR EVERYDAY MEN 

VOLUME 10 

IEV32. 
RHGLIfffre JIM 
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NOVEMBER, 1920 

IT TELLS YOU HOW TO 
MAKE AND DO THINGS 

NUMBER 2 

Modern Testing Machines and Their Use 
An Instructive, Non-technical Outline of the Various Stresses Materials Are 

Subjected to When Incorporated in Machinery and Other Structures and 
Special Appliances Developed to Determine Their Resisting 

Power to Tensile, Compression and Torsional Stress 
iTh By Victor VV. F"agé, M. 

TO permit a reduction in weight 
of automobile, aircraft and ma-
chinery parts subjected to severe 

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

Stress Definitions 

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

PART I 

again by tension, etc. Repeated and 
alternate stresses, sometimes called 
fatigue stresses, if continued long 
enough lead to the eventual rupture of 
the parts by stresses remaining inferior 
to the apparent elastic limit of the 
metal. 

Compression 

Torsion 

Tension 

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

materials are subjected to 

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

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

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

Olsen Testing Machine, 

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

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

graphic attachment of 
this machine is novel 
in that it will record in 
either tension, com-
pression or transverse 
at any point in the 
travel of the crosshead 
or measure extension or 
compression between 
any two points along 
the entire range of the 
machine without the 
use of any auxiliary 
apparatus. The scale 
beams of these ma-
chines are provided 
with multiple poises so 
that autographic rec-
ords may be taken in 
various magnitudes and 
the curve from a small test specimen 
thus seeured just as large as would be 
secured in making a test of a large 
specimen. The magnification of the 
extension or compression is ten times 
and the chart measure 10 x 20 inches in 
size so that a very highly magnified 
diagram is at all times obtainable. 
With a Universal testing machine as 

illustrated it is also possible to make 
various other special tests such as tor-

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

Extensometer Types 

In connection with tension tests it is 

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

transverse tests 

Figs. 3 and 4—Extensometers for determining the yield poi's 
tested in machine shown at Fig. 2 

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

t of specimens 

diameter test specimen in a second's 
time and the greatest accuracy and sen-
sitiveness readily secured by its use. 
This Extensometer is known as the 
Lewis-Hayes type, and while it is de-
signed primarily for the standard .505 
in. diameter test specimen it can also 

be secured to meet other 
requirements. It is 
needless to add that 
this Extensometer reads 
directly to a ten-thou-
sandth part of an inch 
and is for use up to the 
elastic limit only. 

Another quick means 
of determining 
the elastic limit 
of threaded or 
headed end test 
specimen is the 
use of the Maly-
sheff method and 

attachment to an Olsen 
testing machine as_shown in 
Fig. 3. This attachment 
takes the motion from the 
gearing of the machine 
transmitting same to indi-
cating dials which may 
easily be read by the op-
erator at equal increments 
of load as test proceeds. 
The reading of the dials at 
desired loads is then marked 
off on cross-section data 
sheet and a curve quickly 
plotted and elastic limit 
thus accurately ta.nd, defi-
nitely determined from data 
so obtained. 

Another form of Exten-
someter for measuring 
extension of test pieces 
within the yield point 
is shown at Fig. 4. It 
is a light, correct and 
easily read instrument. 
Its dial with vernier 
reads to one ten-thou-
sandth of an inch and 
is applicable to all 
sizes and forms of 
specimens within its 
maximum range, 1% 
inches round, square or 
flat specimens; requires 
but little care and time 
in adjustment, and no 
double reading or cal-
culation is necessary 
with it. As it is so 

easily applied, it forms a very ready 
means of observing elastic limit and 
yield point when correct determinations 
are required. In adjusting this instru-
ment, the two points D E are separated 
just to straddle the specimen, and in-
dicator finger C, secured by thumb 
screw G. In placing instrument on 
specimen, bar A B is placed horizontal 
as near as may be observed; indicator 
finger C to point to upper part of dial, 

.«1110 
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as shown in illustration. The spacing 
bars H I, by using the clamp K, are 
placed against the instrument's main 
pivots D E and the specimen, thus 
holding the instrument 
in position. Thumb 
screw G is here re-
moved and instrument 
ready for the test. 
As shown in cut, in-

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

Fig. 5—Diagrams showing how specimens to 
machine 

be tested are held 

Test Pieces and Fixtures 

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

Fig. 6—Fillings used in making compression 
tests on Olsen Universal machine 

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

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

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

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

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

in the testing 

In making compres-
sion tests it is just as 
important to insure 
proper placing of the 
piece to be squeezed as 
it is in locating the 
piece to be pulled apart 
centrally. The illustra-
tion at Fig. 6, A, is a 
suspended ball bearing 
compression block ar-
ranged to fit in the 
lower crosshead of the 
Olsen Universal testing 
machine is recommend-
ed by both the A. S. C. 
E. and the A. S. T. M. 
This block is provided 
with a hardened and 
ground tool steel center 
with circles scribed for 
the purpose of centering 
specimen. This block 
can be made of any 
size to fit any specifica-
tion and to fit in any 
capacity of testing ma-
chine. The illustration 
at Fig. 6, B, is of the 
latest Olsen spherical 
compression blocks for 
use on weighing table 
of a Universal testing 
machine. The center of 
the ball is in the face 
of the block, which is 
considered essential. 

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

(Continued on page 116) 

. Fig. 7—How specimens are prepared for 
making tensile tests 
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Crystallo-Chemical Analysis 

THE purpose of this paper is to 
call the attention of experi-
menters to one of the most won-

derful branches of analytical chemistry 
—quantitative and qualitative analysis 
with the aid of the microscope. As it 

By Theodore S. Silouianoff 

is extremely small if the analysis is con-
ducted with the aid of the microscope. 
AH that is required, is a drop of the 

solution of the substance to be tested, 
from 3 to 5 millimeters in diameter, 
and about 1 mm. deep, and a few 

Photograph No. 1 • Photograph No. 2 Photograph No. 3 
These photographs show the crystals of sodium phosphates as they appear in the field of 

the microscope 

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

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

Photograph.6—Alunz crystal 

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

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

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

Let us assume that the qualitative 
analysis of a certain substance has 
given us the evidence of the presence 
of both and only Sodium (Na) and 
Phosphoric Acid (PO.). Evidently 
we have the Sodium Phosphate. But 
the question, whether we have in our 
possession MONO —, Bi — or TRI 
— Sodium salt (as phosphoric acid is 
trivalent) will remain unsettled, until 
the phosphate is analyzed quantitative-
ly for the amounts of Na and PO4 pres-
ent, which procedure will require an 
additional expenditure of several hours. 
The microscope if brought to the aid 

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

Photographs 7, 3 and 9 show appearance of a film of alum solution in the field of the 
microscope 
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FigAa 

the crystals belonging to the three dif-
ferent crystallo-graphic systems, and 
assume different, easily recognizable 
geometrical forms. 
The three accompanying photo-

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

Photographs 4 and 5 show alum crystals 

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

Outline of Procedure 

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

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

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

3. The slide with solution is trans-

Fig.2a 

cal constitution of the substance under 
investigation are made, the compound 
in question thus being identified. 
Of course, in order to make possible 

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

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

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

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

pound" is undoubtedly new to the read-
er, so the author immediately proceeds 
to an explanation, taking the following 
example: 
A moderately concentrated solution of 

Fig.2c Fi9.3c' 

Fig.6 

FigAd 
Diagrams showing geometrical forms assumed by micro-crystals 

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

• focus. 
4. The reagent is applied. 
5. The formation of crystals, their 

development, forms, optical and other 
properties are observed and studied. 

6. The conclusions as to the chemi-

ordinary alum (KAI (SO4),) is pre-
pared, one drop is placed on the micro-
scopic slide and set aside until the alum 
has assumed crystalline form. The 
slide is then transferred to the stage 
of the microscope, and after bringing 
the preparation in sharp focus, the 
crystals resembling those shown on the 

photographs, Nos. 4, 5 and 6, will be 
seen. 
A slight movement of the tube of 

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

Photograph 10 shows another form of alum 
crystal growth 

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

Referring to the set of drawings ac-
companying this article: Figure No. 
la (and No. 2a) shows one of the 
microcrystals of alum, resting on the 
slide, when growing, on its octahedral 
face. These crystals may be found on 
photograph No. 6 marked A and A' 
respectively. Figure No. 2c shows an 
equilateral triangle of the upper face 
and three octahedral faces sloping from 
this outward and downward. This 
crystal is resting on equilateral triangle 
when growing, which is placed sym-
metrically in reference to the upper tri-
angular face. Crystals, answering this 
description, can be seen on the photo-
graph No. 6 marked C—C. Figures 
3c', 4a, and 4d represent the geometri-
cal forms of micro-crystals of alum 
commonly found when the formation 
takes place under conditions given 
above. Figure 3c' represents the crr-
tals on photograph No. 6 marked C — 
C' and figure 4d the one marked D. 
Under exceptional conditions the crys-
tals of alum may grow on cubical faces, 
as shown on the figure 6. Close ex-
amination of photographs Nos. 4, 5 
and 6 will reveal many duplicates of 
the crystals already mentioned and 
described. 

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

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

Such distinct appearances of differ-
ent crystals of one substance are desig-
nated as the HABITUS (or habit) of 
the same. 
"Under like conditions of formation, 

crystalline compounds always separate 
not only in the same crystal system, but 
will assume each time some geometri-
cal form; this characteristic form is 
called 'the habit' of the compound, and 
upon this property micro-chemical 
methods of analysis are based." (Cha-
mot.) 
The next point, to which the writer 

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

With Caesium Chloride as a re-
agent, the following amounts of ele-
ments can be detected present in the 
solution subjected to the micro-tests: 
0.005 of a milligram of Magnesium 
0.001 of a milligram of Iron 
0.0005 of a milligram of Cobalt 
0.00002 of a milligram of Zinc 
It will be well for the reader to com-

pare these figures with the maximum 
sensitiveness that can be obtained using 
such reagents as hydrogen sulfide, etc., 
which he has to work with in the ordi-
nary analysis. 
The possibility of ascertaining the 

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

to the enormous conclusions in our 
analytical work simply by the impuri-
ties we find in chemicals we use, even 
though marked C. P. 

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

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

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

ACETYLENE FOR MELTING 
LINOTYPE METAL THE use of acetylene gas as an 

auxiliary for the melting of lino-
type metal when the regular gas supply 
fails is becoming very general in news-
paper plants and printing establish-
ments. Most of the linotype machines 
were formerly equipped exclusively 

Emergency use of acetylene for heating linotype metal 

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

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

So far as is known, the first news-
paper to resort to acetylene for tiding 
over a shut-off of the local gas supply 
was the Memphis (Tenn.) Press. The 
acetylene supply was obtained from a 
•garage that happened to have a couple 
of extra Prest-O-Lite tanks, such as 
are used for automobile truck lighting. 
Quick thinking on the part of the lino-
type men and the easily obtained dis-
solved acetylene saved the day, and the 
paper went to press as usual. The na-
tion-wide service of Prest-O-Lite, with 
its 22,000 stations, where empty tanks 
may be exchanged for filled tanks, has 
led newspapers in all parts of the coun-
try to avail themselves of this added 
safeguard against publication delays. 

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

VANADIUM AS AN ALLOY VANADIUM has become one of the 
vital factors in the steel trade, en-

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

THE amateur machine shop own-
er who has a strong desire to 
"make something" will perhaps 

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

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

By H. H. Parker 
Drawings by the Author 

poured into the cored openings with the 
shafting in place, thus holding them in 
position without resorting to accurate 
machine work. All the work may be 
done on an eight-inch lathe, not neces-
sarily of the screw-cutting type, while 
the gears required are all carried in 
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This is the first of a series of articles 
by Mr. Parker, who will describe the 
construction of various interesting ma-
chine tools and appliances suitable for 
the amateur's workshop that he can 
make with ordinary shop equipment. 
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stock by various gear makers, though 
some may require boring out to slightly 
larger size. As described, the construc-
tion of the machine calls for a few 
castings, but if desired, steel plate may 
be used instead, in which case separate 
bearing boxes would have to be turned 
up and screwed into or flange riveted 
to the plates. The first point to be con-
sidered will be the 

Six Gears Required 

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

sign were used, the end plates would 
have to be slightly enlarged. 
The gears used are of the cut teeth 

stock pattern carried by various manu-
facturers; for this design they were 
selected from the general catalog of 
the Philadelphia Gear Works, but there 
are a number of other makers carrying 
similar sizes in stock. These are cast 
iron gears; brass or steel cut, but not 
the cast (unfinished) tooth type, can be 
used, depending upon requirements. 
16 Pitch was selected as about the most 
suited to average requirements and of 
this pitch the following gears are 
needed, all having a half-inch face and 
stock size holes: 
Two, in. pitch diam., 18 teeth, 7/16 in. hole 
One, 2 in. pitch diam., 24 teeth, in. hole 
One, in pitch diam., 30 teeth, Y2  in. hole 
One, 3 in. pitch diam., 36 teeth, in. hole 
One, 354 in. pitch diam., 42 teeth, in. hole 

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

Shafting 

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

gear box 

pinned and the other in two parts, the 
inner collar being set screwed while the 
outer one screws on over it and clamps 
the cluster of gears tightly together. A 
full length keyway may be cut and all 
the gears keyed, or one may be keyed 
and all four secured by long through 
bolts. In any event the gears should be 
spaced about a sixteenth of an inch 
apart by means of accurately turned 
washers. The tumbler idler gear is 
forced on a short shaft which runs in 

bearings provided in the tumbler side 
plates. 

End Plates 

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

Spacing Bars 
Two methods of making these four 

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

Tumbler Assembly 
This is the most important part of 

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

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

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

Tumbler Plate 
A drawing is shown of this but only 

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

Locking Handle 

The drawings probably make the 
mechanism sufficiently clear without 

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

Assembling 

The gear cluster is assembled and 
clamped together permanently upon the 
shaft; the tumbler assembly is also 
pushed over the upper shaft and both 
shafts slipped through the cored out 
bearing bosses and the end plates se-
cured together by means of the spacing 
bars. Then four bronze bearing sleeves, 
an inch and an eighth long and a 
thirty-second thick, are placed on the 
shaft journals. The shafts are then 
temporarily jacked up and adjusted un-
til exactly parallel, with the idler gear 
meshing perfectly at all positions. 
Then the openings are dammed up with 
putty or clay and babbitt or type metal 
run in between bearing, sleeves and 
bosses. It would be a good plan to 
later fit steel washers inside of the 
shafts to take any end thrust, unless 
outside collars are used. A template 
is then fitted as described above and 
the tumbler plate made and screwed 
to the end plates. A sheet iron cover 
is then cut out and bent around the end 
plates, the ends meeting above and be-
low the tumbler plate. This cover is 
screwed to the end plates and if a thin 
leather or flannel gasket is placed be-
tween, thick oil or grease may be poured 
into the lower part of the box for lubri-
cation. 

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

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

(Continued from page 109) 
Preparing Test Specimens 

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

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

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

150,000 pounds, is 45 feet over all 
height, 37 feet above floor line, when 

Fig. 8—Riehle Brothers 1,000,000 pounds capacity testing machine installed in the 
Forest Products Laboratory, Madison, Wis. 

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

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

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

Machine for Torsion Tests 

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

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

in the last few years so improved the 
quality of steel entering into the crank-
shafts, axles and kindred parts that for 
torsion tests, in which the stress varies 
as the cube of the diameter, a much 
larger and heavier torsion testing ma-
chine is required, and where a machine 
of 230,000 inch lbs. capacity would 
twist off a inch or even larger 
shafts, now it will hardly test a 14 
inch or 1 15/16 inch heat treated 
chrome vanadium bar. For automobile 
steel testing it has thus been found nec-
essary by the automobile manufacturers 
and the steel makers to secure machines 
of 230,000 inch lbs. capacity. It is 
needless to go into details as to this 
machine, as it is similar in construc-
tion to the machine just described, vary-
ing only in details. It may be interest-
ing to note that torsion testing machines 
may be secured adapted to testing the 
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very finest wire and also up to the 
heaviest and largest bar or tube made 
and in capacities ranging from 25 in. 
lbs. up to that of 2,000,000 inch lbs. 

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

(To be continued) 

BROKEN VALVE STEMS EASILY 
REPAIRED 

MO repair a broken valve stem the 
fittings should be removed and the 

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

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

SPARE YOUR SPARE TIRES 

AUTOMOBILE tires are wrapped 
in paper by the manufacturer be-

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

used for determining 

hacksaw and the nut can then be easily 
taken off. 

RELINERS AND INSIDE PRO-
TECTORS 

RELINERS, if made of flexible ma-
terial and well designed, are a 

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

COUNTERSINKING BRAKE-
BAND LINING 

"HE repair man frequently experi-
ences the difficulty of having the 

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

Fig. 9—How to test specimen for elastic limit, elongation or ultimate tensile strength 
in Riehle machine 
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FIG.1 

Stop Cocks and Their Uses 
By F. C. Heylman, A. S. M. E. 

STOP cocks of different kinds and 
sizes are in use in all parts of 
the world. Their advantage over 

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

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

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

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

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

FIG. 2 

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

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

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

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

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

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

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

This type of stop cock, however, 
has one very good feature, namely that 
both ends are open. The body can be 
inspected or scraped in case of regrind-
ing, and it can be very easily repaired. 
After grinding the body must be thor-
oughly cleaned and this is possible only 
when both ends are open. The easiest 
way to clean the body is during grind-
ing at the bench with a piece of rag 
soaked in kerosene, and this is a big 
time saving. To remove high spots or 
grooves from the surface inside the 
body, a good light is necessary, and 
with the bottom of the body closed a 
light cannot be held inside during the 
scraping, with the result that poor work 
is done, causing a leaky stop cock and 
loss of liquid. For low pressure this 
stop cock will give sufficiently good 
results, but is unreliable, as once it 
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starts to leak, or the plug has to be 
lifted during sticking the cock cannot 
be used again without complete over-
hauling. 
The illustration at Figure 2 shows 

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

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

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

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

plug will not blow out, and this will 
happen in case one of the stud-bolts 
breaks. As stated before, the closed 
bottom will make it very difficult to 
grind this type of valve. 
The cut in Figure 3 shows the same 

stop cock as in Figure 2, with the ex-
ception that in order to prevent the 
sticking of the plug the botom of he 
body is provided wih a lift-screw. 
When the plug sticks in the body, the 
bolt has to be screwed in, in order to 
lift the plug, but after continuous usage 
and the extra strain of tightening the 
counter nut on the body, the thread be-
comes worn, leaving the bolt loose in 
the thread, and there is a leakage. In 
case one forgot to screw the bolt down 
again and to tighten the top gland of 
the plug, the plug would rest on the bolt 
instead of shutting off the opening in 
the body. 
The drawing at Figure 4 shows a 

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

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

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

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

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

might break, or that the nut and washer 
of the type shown in Figure 1 might 
give away with serious consequences. 
A blow-off valve for boilers, or for 

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

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

With reference to the operation of 
blow-off valves in general, we find in 
"Boiler Room Orders," published by 
the Hartford Steam Boiler 8z Inspec-
tion 8z Insurance Company, in para-
graph No. 0, under the heading "Rou-
tine Use of the Blow Off," the follow-
ing rule: 

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

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

(Continued on page 135) 
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INDICATOR FOR TRUING UP 
WORK ON LATHE THE illustration shows an indica-

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

Indicator for truing up work on lathe 

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

PARALLEL JAW HAND VISE 

THE hand vise illustrated is a very 
useful tool for machinists, model 

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

Parallel jaw hand vise in various positions 

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

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

TO CUT GLASS WITHOUT A 
DIAMOND 

MANY times it is necessary to cut 
a large pane of glass and one is 

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

FIGURING IN QUINTILLIONS W HAT is the biggest figure you 
ever saw? Here is the one which 

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

ways each measurement can be made 
up. Of course, this number should not 
be confused with the number of possible 
measurements which can be made with 
a full set of Standard Gages which, in 

the cases of the No. 1 Set (81 blocks) 
is about 260,000. When you begin to 
figure how many times each one of 
these 260,000 measurements can be 
made up by different combinations, 
then it is not so difficult to realize how 
this tremendous number is obtained. 

New nut locking device 

NEW NUT LOCK 

THE "Palnut" Locking Device con-
sists of a spring steel stamping of 

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

RELATION OF HAMMER SIZE 
TO PUNCHES AND CHISELS 

IN all cases there must be some re-
lation between the size of the tool 

and the weight of the blow struck, and 
to use, say, a 7 lb. hammer on a 4 in. 
punch or chisel would mean the smash-
ing up of the tool with very little ef-
fective result in the way of work. It 
may be shown as a ready example of 
this that while you can drive a 16-
gauge 2 in. wire nail into an ordinary 
brick until its head is flush, if you use 
a 4 oz. to 6 oz. hammer, yet if you use 
a 2 lb. hammer the nail will not enter, 
but simply collapse; in effect this is 
the same with all percussion tools. If 
you have a big-bodied chisel or punch 
you can use a sledge hammer on it, but 
if you have a small-bodied tool only a 
small hammer can be effectively used, 
and for the usual in. to 5,¡ in. hexa-
gon steel punches and chisels more 
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work can be done with a X lb. to 1 lb. 
• hammer than with one of larger size, 

owing to more of the force being util-
ized. 

Ile 

THREE JAW MACHINE VISE 
er HE vise shown in the accompany-
." ing illustrations is intended for 

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

Three jaw machine vise 

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

alloy and the remaining parts of mild 
steel, casehardened where necessary. 
The bearing surfaces are hand-scraped 
The vise is made in sizes, having maxi-
mum openings betwen the jaws of 4, 6, 
9, 12 and 18 in. For the smallest and 
the largest sizes the depths of the jaws 
are, respectively, 1Y4 and 2j<. in.; the 
widths of the sliding jaws, 3 and 8 in.; 
the widths of the swiveling jaws, 23/2 
and 5 in.; and the over-all sizes 12 x 
65/2 in. and 34 x 13 inches. 

MAKING PHOSPHOR-BRONZE W HERE possible, the use of phos-
phor-tin is usually the method 

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

TO FILE CAST IRON 

FREQUENTLY it is necessary to 
file a piece of cast iron that has been 

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

A QUICKLY MADE SPEED IN-
DICATOR. W HEN necessary to ascertain the 

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

ALUMINUM ALLOY FOR 
FORGING MUCH progress has been made of 

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

CEMENT FOR FASTENING 
LEATHER ON PAPER 

TO PULLEYS 
COAK six pounds of carriage glue 

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

8ottle,, 

,.s17.17` 

A quickly made speed indicator 

bend with pliers at short angles when 
spool is to be held on. 
Trim the rubber of lead pencil to fit 

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

GEO. G. MCVICKER. 

SIMPLE CASE HARDENING 

HEAT the article to be case-hard-
ened to a bright red; sprinkle 

over powdered rosin till thoroughly 
coated and plunge into clear water. 
This works fine on any wrought iron 
work. For cast iron use prussiated 
potash or common lye, or even the 
muriate of potash is good. Use same 
method as with wrought iron. Another 
method for hardening cast iron is to 
pulverize and mix together equal 
weights of saltpetre, prussiate of pot-
ash and ounce salammoniac. Heat 
the cast iron pieces till red hot, roll 
them in the powder, and then plunge 
them into the liquid. 
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MILL-TYPE GAS-FILLED LAMP 
I N order to secure a lamp that would 

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

Mill type gas fitted lamp 

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

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

INTENSITY OF WIRELESS 
SIGNALS AMETHOD of measuring and com-

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

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

SHARPENING WOOD BITS 

ONE way to sharpen wood bits 
easily is to use a fine file in the 

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

How to sharpen wood bits 

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

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

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

RENEWABLE PLUG FUSE 

THE accompanying illustration 
shows a renewable plug fuse that 

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

Renewable plug fuse 

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

ELECTRO-PNEUMATIC WELD-
ING MACHINE 

I N operating spot-welding machines 
of the usual type the pressure re-

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

rail recently invented is given here. It will 
be seen that the portion of the rail on 

which the wheel travels is susceptible of 
renewal, so that the entire rail may not be 
replaced, but only the portion subject to 
wear. 

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

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

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

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

The hardness of electrolytic iron has been 
commented on. It has been found that long 
annealing is required to soften it. Ten min-
utes at 660° C. reduced iron from 164 Brinell 
to 161, while at 10500. C. The same iron 
reduced to 88 Brinell. A full hour brought 
the two samples to 159, and to 83 Brinell 
respectively. The final deduction from the 
tests was that for complete annealing two 
hours at 950° C. or one hour at 1050° C. 
are required. 

The Platt Fugueré lighthouse in the sea off 
the northeast coast of Guernsey is operated 
by a submarine cable a mile and one-quarter 
in length. It lies a mile from the shore 
and nobody resides in the lighthouse. Its 
cost is about one-eighth of the sum which 
would have been required had a lighthouse 
force been provided for. The light is acety-
lene turned on and off by clock work. There 
is a compressed air fog signal and by a 
microphone this rings a bell on shore so that 
the engineers may be sure that the signal 
is sounded. There is a pressure gauge on 
shore which gives warning when there is 
only two weeks' supply of acetylene in the 
tank. There is also a telephone which, if 
the sea permits access, is for the use of 
pilots. These are the principal features of 
the ingenious installation, which might be 
copied elsewhere. 

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

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

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

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

UNUSUAL SCREW PROPELLER 

From the celebrated Thomeycroft works 
comes the screw propeller whose construc-
tion is perfectly clear from the diagram. 
The idea is to produce a propeller which 
will ride over an obstruction as if it meets 

an obstacle it will worm its way over it. 
The construction suggests great strength as 
there are no unsupported radial blades. 

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

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

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

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

By Edward E. DeLancey 
PART I—THE MOTOR-DRIVEN TRUCK 

THERE are hundreds of men and 
boys who are interested in model 
making. Unfortunately very 

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

what can be accom-
plished along these 
lines, the writer de-
sires to call the 
reader's attention to 
t h e accompanying 
series of illustrations 
which show some of 
the electric cars and 
locomotives con-
structed by the writer 
and his son. A few 
words of explana-
tion will suffice to 
describe these inter-
esting models. 
An "Atlantic 

t y p e" locomotive 
and baggage car is 
shown at the top of 
cut. This locomo-
tive is a "fakir" 
because it has a 
Porter No. 2 motor 
concealed in t h e 
"fire box" and geared to rear driving 
axle. It is equipped with reversing 
switch, operated by usual lever in cab, 
and has electric headlight. It runs 
fast, but has not much tractive effort. 
The baggage car has a controller (a 

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

Central Terminal type is shown be-
low the Atlantic type engine. It has 
two motors, reversing switch and elec-
tric headlights. Although it runs 
powerfully, I regard it as yet in the 
experiment stage. The car is a trailer 
of the "commuter's car" type. 
Two day coaches are shown. The 

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

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

made to reproduce 
any interior finish 
whatsoever. 

In the following 
article the writer is 
addressing himself 
more particularly to 
those whose "hobby" 
it is to make realis-
tic models of rail-
way rolling stock 
under the handicap 
of a limited equip-
ment. The accom-
panying photo-
graphs indicate the 
results which he has 
been able to attain 
under such a han-
dicap, and he be-
lieves them to be 
attractive enough to 
justify him in 
"passing along" the 
main feature, viz.: 
the design of a truck 
operated by a 
"stock" motor, 
which is applied in 

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

Tools and Supplies Needed 

As for tools the following short list 
comprises the indispensable ones—a 
gear drill stock with at least every third 
size of drill from No. 1 to No. 51. A 
drill gauge, a hacksaw, a dozen scroll 
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An interesting outfit of locomotives and cars built by Edward E. DeLancey. Atlantic 
type locomotive at top. Grand Central type electric locomotive shown below it. Day 

coaches and Pullmans are also illustrated. 

on the right is a trailer. Of the two 
Pullmans, the one on the left is a 
sleeper, and that on the right is an ob-
servation parlor car. Special pains 
have been taken with the six-wheel 
trucks, so that the cars roll smoothly, 
and with the characteristic triple 
"click" of that type of truck. 
This entire outfit is of 3" gauge and 

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

eight-wheeled trailers have sliding 
brass journal boxes, equalizers and 
equalizer springs. The two motor cars 
have no equalizers, but have super-
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saw blades and frame, a pair of snips, 
some small files (fiat, three-cornered 
and rat-tail), an assortment of round-
nosed and square-nosed pincers, wire 
cutters, etc. If a set of small taps and 
dies can be added, so much the better, 
but an adjustable tap wrench is essen-
tial for the machine screw taps. A 
good vise with 2" jaws is needed. 
Ordinary wood-working tools are as-
sumed. 
As for supplies the following ma-

chine screws, with taps to fit, will be 
necessary — a half gross of round-
headed 5/64" x y2". Also two dozen 
1Y4" x W. Both these lengths will 
be found too long for some purposes, 
but it is better to cut off the excess than 
to load up with several lengths. Some 
small brass escutcheon pins for mak-
ing rivets will be convenient. The 
small wood screws, brads, etc., can be 

combination of gears we shall violate 
the ethics of technical writing by nam-
ing a dealer. On page 11 of the Mont-
gomery & Co. catalogue will be found 
a table of brass bevel gears, and on 
page 22, a similar table of sprocket 
wheels and chains. From the first 
table select G 484 1W x 72", 48 x 16 
teeth, axle hole, Yt" (or 3/16"). From 
the second table select G 819, pitch di-
ameter M", 8 teeth, axle hole 3/16". 
Two sprocket wheels will be required, 
and one foot of chain to fit. We prefer 
the bicycle type of chain, because it is 
more readily reconnected than the steel 
wire ones by substituting a 5/64" ma-
chine screw for the original pin. All of 
these gears and sprockets will fit a 
3/16" axle, but we deem that size 
rather light and would prefer to re-
bore such gears as require it to fit the 
Ye axle shown in the drawings. 

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

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

Description of Motor Truck 

The motor truck, shown in the ac-
companying photographs, is made for 
a 3" gauge, but essentially it is similar 
to the locomotive truck under discus-
sion, which is to be 2W gauge, as 
per the drawings. The main differ-
ence lies in the design of the swing 
bolster. Careful construction is the 
keynote of success, and therefore be 
patient and deliberate. The design is 
so simple that it will be grasped imme-
diately, but a few time-saving hints 
will be of service. These relate main-
ly to the gearing and journal boxes. 
The motor must be a Porter K. and 

D. No. 2. This can be purchased of 
any of the larger dealers in electrical 
supplies. In order to assure the right 

against the boxes. The drawing at 
Fig. 1 is a front view with practically 
all of the wooden end piece cut away, 
so as to show the position of the gears 
and sprockets. It should be noted that 
the motor comes equipped with a 
grooved pulley, but this should be re-
moved so that the small gear will be 
brought as close to the motor shaft 
bearing as possible. Care should be 
exercised in its removal as it is on "for 
keeps." 
The cut at Fig. 2 is a cross section 

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

Inverted view of motor truck. This shows gearing and sprocket 
chain very distinctly. Also pick-up shoe and axle brush for return 
current. The action of the swing bolster is clearly indicated. 

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

being both cheaper and simpler. If a 
side contact is used the "third rail" 
must be bent downward at least a quar-
ter of an inch at each end to prevent 
the shoe from catching at the various 
breaks and shifts from one side to the 
other which are inseparable from a side 
contact system. 
The illustration at Fig. 3 is a side 

view and longitudinal section showing 
the gearing, sprockets and chain and 
the method of attaching the motor to 
the truck. Other methods will of 
course suggest themselves, but this one 
interferes least with the circulation of 
air about the motor. Fig. 4 shows a 
three-quarter plan. The broken lines 
show the position of the swing bolster 
and spring plates, both when normal 
and when the locomotive is traversing 
a curve. The axle brush which re-
turns the current to the running rails 
is also shown. Fig. 5 is-an alterna-
tive end finish for the truck frames. 
It is slightly more difficult to make, 
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and is more suitable for a motor car 
than for a locomotive. It will be noted 
that the lower frame in this type is half 
the thickness of the corresponding num-
ber in the locomotive truck. This is 
for greater ease in bending. Figs. 6 
and 7 are respectively horizontal and 
vertical sections through the journal 
boxes. A cross section showing the 
journal is also seen at the right in Fig. 
1. In Fig. 7 the small hole near the 
top is for the screw which holds the 
box lid. The vertical hole which com-
municates with the under side of the 
journal opening should be filled with 
cotton before the box is set in the 
frames. It will be noticed that the 
bottom of the journal opening has been 
enlarged a trifle with a rat-tail file in 
order to remove the burr at the inter-
section of the holes, and to offer a bet-
ter contact between the cotton and the 
journal. This oiling refinement can 
be omitted altogether, but it involves 
very little additional labor. 
The trailing truck is a duplicate of 

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

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

Making the Journal Boxes 

We shall begin with the journal 
boxes which can be made collectively 
if the following directions are accu-
rately followed. If you have not ma-
chine tools it will again become neces-
sary to fall back on a machine shop, 
but this will be the last time. Be-

For side frames  
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For spring plates  
For swing bolster  
For box lids  
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Details of journal boxes, side frames and swing bolster for motor truck. 

gear drill stock, we have not indicated 
these holes. All the bolt and journal 
holes must be accurately spaced along 

70", %" x 3411. 
20", 1/4 " x Y4". 
24", Xi" x 1/16". 
12", h" x h". 
12", 1" x 1/16". 
12", 72" x 1/16". 
12", thin spring brass 

g" wide. 
12", open spiral spring 

X" diameter. 

ginning about a quarter of an inch 
from one end of the stock piece, bore 
a series of holes exactly M" apart 
between centers, as shown in Figs. 8 
and 9. These are the bolt holes. Then 
turn the work over on its broad side 
and bore a series of X4" holes each of 
which shall be precisely midway be-
tween the adjacent bolt holes. These 
are the journal holes, and may be bored 
for a 3/16" journal if desired. Lay 
out and bore as many boxes as the 

• stock will permit because you may be 
tempted to make a second pair of 
trucks. While in the machine shop it 
might be worth while to bore the holes 
for the lid screws, and for the packing, 
but as this work can be done with a 
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d
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All of this 

stock must 

be true, 

.t straight 

and free 

from 
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the center lines of their respective sides 
of the stock and square therewith. The 
machine shop insures this, besides sav-
ing much labor. 
With all the holes bored as shown 

in Figs. 8 and 9, and BEFORE sepa-
rating the boxes along the lines a-a, 
b-b, etc., take note of a very important 
fact which makes it possible to use the 
still assembled boxes as a template for 
boring the bolt holes in the upper and 
lower members of the truck frame—E 
and F, Fig. 3. Remembering that the 
wheel base of the truck is 44", it will 
be found that the journal holes Nos. 1 
and 6 are also 3h" apart, and from 
this it follows that the bolt holes a-b 
and f-g must correspond with the bolt 

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

Making the Frame 

Cut the eight side pieces from the 
first stock in the list, making each 
piece 72" longer than the required 
seven inches. With a square, scratch 
a line across one of the pieces pre-
cisely in the middle. Next clamp this 
piece and the narrow side of the eight-
box section securely in the vise, in such 
a manner that the middle scratch on 
the former comes over the center of the 
fourth bolt hole in the latter (hole d-d, 
Fig. 8). See that both pieces coincide 

(Continued on page 159) 
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LOOSE FAN BELTS 
COMETIMES an engine will over-
e..3 heat for no apparent reason. Oc-
casionally a motorist will fuss with his 
power plant for some time before it is 
finally borne in upon him that the 
whole trouble lies in the fact that his 
fan belt is running too loose, causing 
the fan to run below its proper speed. 
If this condition is found, he should 
either tighten the fan belt himself or 
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EVERYDAY MOTORIST 
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STORING TOOLS 

111-1ERE are certain tools of the 
motorist's kit that must be used 

more often than others. These include 
the common and useful ones, such as 
wrenches, screw-drivers, pliers, files, 
etc. Some of the 1920 model auto-
mobiles are equipped with special 
pockets in the front compartment doors 
in which tools are conveniently placed. 
Even if the car is not equipped, the 

A convenient method of storing tools ordinarily used for simple automobile 

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

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

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

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

USE CURRENT SPARINGLY IN 
WINTER 

DO not connect additional appara-
tus, such as electrical horns, cigar 

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

TOOL TO OPEN UP CASING AND 
PLACE TUBE 

GEO. G. MCVICKER 

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

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

Tool to open up casing and place tube 

DRIVE A NEW CAR CAREFULLY 

ii OTORISTS purchasing new cars 
should bear in mind a few sim-

ple rules that will tend to make their 
engines perform better and in time to 
come will save considerable expense 
and annoyance and the result will be a 
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car that runs perfectly and gives the 
greatest efficiency. In breaking in a 
new engine always bear in mind that 

• the parts are new, that the bearings are 
tightly adjusted, and necessarily stiff. 
An engine that is in this condition must 
be hauled with care for the first few 
hundred miles, otherwise troubles are 
bound to occur that will cause the own-
er many anxious moments anti expense. 

Always drive the new car slowly and 
cautiously until thoroughly familiar 
with its control mechanism and the 
methods of stopping it. When driving 
up grades on the higher gear ratios, if 
the engine shows any tendency to labor, 
shift back into a lower gear ratio, which 
has been provided by the manufacturer 
for that purpose. Many motorists be-
lieve that the best test of a car's ability 
is to rush all hills, or bad spots on the 
direct drive. It should be remembered 
that the lower speed ratios were pro-
vided for use at all times when em-
ploying the third or fourth speeds might 
cause strains in the engine. 
One should never attempt to drive 

cars at high speeds unless the tire cas-
ings are in perfect condition and the 
road surfaces good. In driving on clay 
or muddy roads, or on wet asphalt, care 
must be taken in turning corners, and 
the car should always be driven cau-
tiously to avoid dangerous side slipping 
or skidding. 
When driving on unfavorable high-

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

BRAKE LUBRICATION 
er HE bands of automobile service 

brakes too often receive little or no 
attention. Then, glazed surface of the 
lining does not act quickly, nor is it 
dependable. The first step is to go over 
the lining with a squirt gun full of 
kerosene; while this is soaking well 
into the lining, go over the opposite 
brake also with kerosene, cleaning as 
well the connections for inspection and 
adjustment if required. Allow the 
kerosene a half hour at least to soak 

• well into each lining, then giving a sec-
ond application of kerosene if neces-
sary. After this treatment, fill the 
squirt gun with clean engine oil and 

• inject this into the bands, leaving it to 
soak into the open pores over night. In 
the morning wipe off the surplus oil, 
start the car and apply the brakes sev-
eral times to get rid of any excess oil 
between the bands and the drums. This 
attention once each month or two will 

keep the brakes dependable and silent 
in operation. 

PROPELLER-SHAPED COOLING 
FAN THE efficiency of the usual form 

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

Propeller shaped cooling fan 

are now universally employed in aerial 
propellers. Flight attempts that were 
made with the early airplanes using 
propellers based on the ordinary elec-
tric fan design show that this form did 
not return much useful power in the 
form of thrust and for the energy ex-
pended. Naturally, if a propeller is 
efficient as a means of creating thrust 

how the fan is installed. The method 
of installation is a very simple one, as 
it is merely necessary to remove the old 
fan and replace it with the new and 
more efficient type. 

THE HELICA UNDER the above title a curiosity 
in the way of an automobile has 

made its appearance on the road. It 
is an automobile propelled by an air 
propeller. The automobile illustrated 
in the cut is the invention of a French-
man, M. Leyat. Its driving machinery 
is of the simplest, a two-cylinder, V-
type engine, air cooled and of only 
8 h.p., is directly connected to the 
shaft of a 4-bladed propeller of 55 
inches diameter. It is surrounded by 
a cylindrical safety guard. Everything 
is done in the construction of the body 
to avoid air resistance. The mud 
guards are horizontal and the rest of 
the mechanism is enclosed in a sort of 
streamline body. Wood enters into the 
construction of the body; there are two 
seats in tandem; the gasoline tank is 
in the rear, and driver, passenger and 
baggage has to reach the interior by a 
smooth-fitting door in the side. 
As there is no transmission, properly 

speaking, in this car, and as this in-
volves the doing away with a great deal 
of the weight inevitable in the regular 
type of construction, and also on ac-
count of the rational shape of the body, 
a speed of 50 miles an hour can be at-
tained at an expenditure of some 15 
miles to the gallon. As the wheels 
never skid, it should conserve the tires 
and even spare the road. 

511-earn/me Body: Tractor Screw. 

An unusual aerial screw propelled motor 

Propeller 
board 

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

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

vehicle of French construction 

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

TO MAKE WOOD ACID PROOF 
C OME storage batteries are carried 

in wooden battery boxes on cars 
and annoy the owners by leaking or 
slopping of the acid. To make the 
wood acid proof take six parts of wood 
tar and 12 parts rosin, and melt them 
together in an iron kettle, after which 
stir in 8 parts of finely powdered brick 
dust. The surface to be covered must 
be thoroughly cleaned and dried before 
painting with the warm preparation. 
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DETAIL OF DRUM' 

Homemade Forge With Motor Driven 
Air Blast 

By Dale R. Van Horn 

THE illustrations show how a forge 
was made from an old kitchen 

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

the top of a concrete support while wet. 
Unscrew the brass strainer from the 

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

lrorag .5older fiznnei 

fbur inch metal 
di:3c made into foil--; 
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FORGE ASSEMBLED 

Details of home-made forge with motor-driven air blast 

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

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

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

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

same size as that of the motor and is 
connected by a short length of brass 
pipe which is slipped over the end of 
each, as shown in the detail, and held 
by rivets. This extension shaft is long 
enough to reach from the motor to the 
tapered end of the drum. The other 
end is held in a bearing made of a 
length of strap iron, as shown. The 
strap iron is bent to fit snugly inside 
the drum and, is riveted, as shown. 
Another bearing is inserted as shown. 
The hole for the shaft should be ex-
actly in the center of the piece so that 
the shaft will be held in the proper 
place. This strap iron is made of ma-
terial five-eighths inch wide and a 
quarter of an inch thick. To prevent 
wearing a maple block may be riveted 
to the back side of it and the hole 
through the iron strap made slightly 
larger than the size of the shaft so that 
the wearing surface will come in con-
tact with the wood only. This maple 
block should be boiled in oil before 
being placed. This is not necessary. 

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

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

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

CUTTING SOFT METAL FOR cutting soft metal, place two 
blades in the saw frame, one in the 

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

A computation of the distribution of 
the various metals in the crust of the 
earth indicates that about 1Y2 per cent 
of the weight consists of iron and about 
5 per cent of aluminum. Of the vari-
ous chemical elements, oxygen enters 
into the crust of the earth, into water 
and the atmosphere to a weight of more 
than the combined weight of all other 
elements, and hydrogen is about 16 per 
cent of the total. 

Previous to the war Belgium had 
fifty-five blast furnaces of which seven-

. teen were running on June 1 this year. 
The pre-war output per day was nearly 
8,000 tons of pig iron. The daily out-
put of the fourteen furnaces now run-

., ning is somewhat less than 3,000 tons, 
indicating that while Belgium is rapid-
ly resuming its industrial activity, there 
is yet much to be done. The main rea-
son for not starting up all the blast 
furnaces is lack of fuel. 

Weather Indicator of Simple Construction 
By L. B. Robbins 

THERE are many contrivances for 
foretelling the state of the weather 

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

to be tacked to the base just to the right 
of the upright. Letter the top line 
DRY and the lower line WET. 

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

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

in degrees, with a heavy center line 
and a heavy line at each end, is then 

opposite the central line on the scale 
when the moisture indicator is in a 
perfectly horizontal position. 
The action of this weather indicator 

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

TEN WAYS TO KILL A BRANCH 
OF ANY ENGINEERING 

SOCIETY 
(1) Don't come to the meetings. 

(2) If you do come, come late. (3) 
If the weather doesn't suit you, don't 
think of coming. (4) If you do at-
tend a meeting find fault with the work 
of the officers and other members. (5) 
Never accept office, as it is easier to 
criticise than to do things. (6) Never-
theless, get sore if you are not ap-
pointed on the committee, but if you 
are, do not attend committee meetings. 

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

PART II 

HAVING finished the hull and 
hollowed it to a uniform thick-
ness of about 3/16 in., we come 

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

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

main cabin is cut out 
of A in. bass. wood to 
the pattern given in 
Fig. 7. It is remov-
able so as to allow easy access to the 
boiler and engine. It is held in place 
by strips of bass wood 78 in. square 
fastened to the under side of the deck 
to fit snugly on the inside of the cabin 
walls when the latter are fastened to 
the main deck. Having cut out the 
various parts for the main cabin, we 
assemble the four sides. Then we place 
the main deck on the boat and fasten 
it temporarily so as to get the proper 
sheerline and fasten the main cabin to 
the deck. 
The forward cabin is next taken in 

hand. Fig. 4 gives the dimensions of 
the two sides and Fig. 5 of the front 
piece. Like the main cabin it is cut 
from 54 in. mahogany and fastened to 

the deck. The deck of the forward 
cabin is made out of A in. bass wood 
and is fitted to the cabin in the same 
fashion as the main cabin deck. Both 
are painted in sail cloth color. 
• The plan at Fig. 9 shows the ar-
rangement of the seats in the stern of 
the boat. They are assembled in box 
form as shown in the drawing before 
they are installed in the boat. The 
seats are made of in. mahogany. 
The floor and seat supports are made 
of yg in. bass wood. The floor can 

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

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

shown in Fig. 12 is made of 58 in. bass 
wood. The square holes are best 
made by Érst drilling a round hole and 
then using a small square file to finish 
them. The illustration at Fig. 13 gives 
the dimensions of the pilot's pit. It is 
best made by taking a piece of wood 
et in. thick and 14 ins, wide and 
3.3/4 ins. long. Find the center line and 

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

sary to first put the stern tube and 
strut in place. Below the water line 
the boat is painted green, and above 
white with a gold stripe running the 

length of the boat. The 
cabins and seats are 
finished in mahogany. 
The deck is lined with 
a pencil to represent 
the planking and then 
varnished. All the fit-
tings are made of brass. 
This gives the boat a 
very handsome appear-
ance. The fittings will 
be described in the next 
issue. 

WHAT STRIKES 
COST 

THE Conciliation 
Bureau of the De-

partment of Labor esti-
mates that the mone-
tary losses throughout 
the country suffered 
during the fiscal year 
ended June 30 because 
of strikes amounted to 
$875,000,000. Ap-
proximately 3,500,000 
workers were affected 
by industri•al disturb-
ances. The basis taken 
is that of $5 a day, an 
average continuance of 
strikes for ten days,and 

a loss to workers of $135,000,000. The 
loss to employers in value of production 
curtailed is estimated at $700,000,000. 
The steel strike alone is estimated to 

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

By Wm. A. Helms 

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

mornings and take a stroll to the pond 
at 72nd Street and 5th Avenue will 
usually be rewarded by seeing several 
boats in action under the auspices of 
members of the Central Park Model 
Yacht Club. 
The Power Boat division of this club 

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

:ered for the cup race. 
T. N. T. owned by the 
Johnson Bros., displace-
ment 10 lb.; Bobo 4, owned 
by Mr. M. Bolles, displace-
ment 15 lb.; Pep, owned 
y Mr. L. Blumenthal, dis-

placement 12% lb.; Mayo, owned by 
Mr. H. B. Seldon, displacement 13% 
lb.; Seminole, owned by Mr. H. Ringle, 
displacement 13% lb. 

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

In spite of the remarkably steady 
running of T. N. T., there seemed to be 
a doubt in the minds of some of the 
spectators as to which really was the 
faster boat, T. N. T. or Bobo 4. The 
latter won second place in the race. 
Its power plant consisted of a two-
cylinder, single-acting engine of X in. 
bore and y4 in. stroke. The boiler 
used was a 4 by 10 in. water tube 

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

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

Mr. L. 

View at top shows model boats in the water. Upper left shows Mr. J. P. Rapp, donor of cup, with Seldon's Mayo. Tuning up at the 
upper right, Johnson's T. N. T. in foreground. Lower left shows the contestants. The boat shown in lower right is Pep, winner of third 

Place 

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



Everyday Engineering Magazine for November 135 

STOP COCKS AND THEIR USES 
(Continued from page 119) 

operate very easily as soon as it gets 
warm. 

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

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

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

MANY efforts have naturally 
been made to design and con-
struct propellers of metal, and 

it is not surprising bearing in mind the 
difficulties to be overcome, that these 
efforts should have been, in the past, 
almost consistently unsuccessful. Most 
of the designs split upon the rock of 
periodic vibration of the propeller 
blade, which causes extremely rapid 
deterioration of the metal; to such a 
degree, indeed, that a two minutes run 
in some cases brings about the destruc-
tion of the propeller. These difficul-
ties were realised from the first in the 
case of the Leitner propeller, and pre-
cautions were naturally taken to avoid 
them. 
A propeller for an 85 h.p. engine 

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

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

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

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

AU metal airscrew 

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

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

each of the other plates. These ends. 
are attained in the design illustrated. 
The steel plates are welded together 

at the leading and trailing edges, but 
are riveted together at the internal and 
shaped edges by wire rivets, finished 
flush with the face of the blade. Wher-
ever necessary, steel struts or distance 
pieces may be fitted between the two 
faces of a blade, and riveted over at 
the ends. It is apparent that this con-
struction demands a high standard of 
workmanship, and that constructional 
difficulties decrease as the scale of 
manufacturing rises. 
Any tendency to increase in size will, 

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

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

MAGNESIUM A SUBSTITUTE 
FOR TIN ATTENTION has been drawn to 

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

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

SIMPLIFIED ROLL-TOP DESK 

T
HE construction of this desk has 
been simplified to bring it with-
in the scope of the amateur me-

chanic. The construction may be 
further modified without detracting 
from its actual utility and no appre-
ciable loss in general appearance. Sug-
gestions will also be offered where wide 
boards and battens may be substituted 
for panel work to further simplify the 
work. The roller front is not as com-
plicated or as difficult to fabricate as 
one may imagine. A very simple meth-
od of dowelling is recommended as 
equal to the machine-made type. 

Carefully selected dry chestnut will 
appeal as well as plain oak or ash, and 
wear, with reasonable care, as well. 
All wood-workers know that the differ-
ence in the laboriousness of production 
is an important consideration in favor 
of chestnut, especially where the 
greater strength of ash or oak is not 
essential. Chestnut may be stained to 
a very near likeness of ash or plain 

oak. Whitewood is recommended for 
its construction where it is desired to 
match cherry, mahogany or black 
walnut. 
The illustration Fig. 1 is a perspec-

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

The drawing at Fig. 4 shows the 

three side panelled members. Get out 
six stiles ;4 inch by 272 inches by 
2974 inches and nine rails 3/4 inch by 
23/2 inches by 11 inches, plus 1 inch 
for tenons. The rails may be mor-
tised into the stiles with a XI-inch thick 
tenon, inch long and 2 inches wide. 
This will fit into the plow or groove 
that is made with a combination or 
grooving plane, or the rails may be 
dowelled to the stiles. A plow plane 
may be easily made by following the 
sketch Fig. 9. It may be made of a 
piece of hard wood or even pine, a 
e4x3x8-inch section is cut out to ac-
commodate a XI-inch paring chisel and 
a 74-inch thick wedge shaped as 
shown in Fig. 12. The wedge must be 
made of hard wood, maple, beech or 
birch preferred. Rabbet a flange 34 
inch by Ys inch deep on the bottom 
of the plane to act as a guide. This 
type of plane must be adjusted for 
depth each shaving. 
The sides may be single-panelled, 

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

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

Fig. 5. The conventional method is 
always to have the rails from stile to 
stile as they are shown. But they may 
extend over the ends of the stiles to 
make it easier for the amateur, as they 
are practically unseen. Fig. 5 shows 
three panels with stiles K1, K2, K2, K4, 
the mullion K2 may be omitted and one 
14-inch panel replacing the 2-634 and 
K2 mullion. Considerable lumber and 
hand work may be saved if this back 
be partly omitted. This may be ac-

complished by substituting the rail T 
only, in the position as shown, to have 
the side panels. The backing fastened 
horizontal across the pigeon-hole fram-
ing the full width of the upright C. 
This will suffice to stiffen the top and 
to give an appearance of solidity. An-
other scheme to substitute for the full 
back panels is to run the back from 
T-1 to a rail coinciding with the hori-
zontal f1 and a Xx5x28Y8-inch board 
across the top pigeon-holes f1 to f2. 
This will give the desired aspect from 
the front. A third method is to place 
T1 and T2 in the present horizontal 
location, but inch forward, then glue 
up a -inch panel 28 ,¡ inches by 35 
inches and fasten by screws to the back 
of T1 and T2. See note on drawing 
Fig. 3. 
The drawing at Fig. 6 shows the 

detailed dimensions and centers for 
laying out the desk sides and the 
grooves for the roll-top slides. The 
grooves 5/16 inch wide may be drawn 
by the compass, or thumb or scratch 
gauged, after the contour is fashioned. 
If a series of 54-inch holes are bored 
5/16 inch deep, it will assist in chis-
eling out the grooves. These grooves 
must be clean-cut and extend from the 
desk top. It might occur to the ama-
teur to run the grain of these sides 
vertically, thinking it would be advan-
tageous for cutting the grooves. There 
is no disputing that fact, but it would 

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

Making the Roll Top 
The drawing at Fig. 7 depicts the 

fabrication of the roll top. Fig. 12 
shows an end view of one slat and the 
lock bar (rail). Get out eighteen 
pieces e, inch by 1 inch by 28;¡ 
inches (straight-grained, if possible), 
taper two sides about 15 degrees, or 
5/32 inch, approximately, then plane 
the narrow part round. A beading 
plane may be used, or a smoothing 
plane will do the work quite closely. 
It is then sand-papered with No. 2 
sand-paper held in a block, Fig. 10, 
made with a suitable groove. These 
strips may be held on the bench by 
blocks and wedges while shaping and 
sand-papering. The lock bar also has 
a similar taper on one edge: When 
all the strips are finished they must 
be carefully glued to a piece of can-
vas or duck, about 12 ounces. Care 
must be observed when gluing not to 
get the glue on the fabric where the 
slats adjoin, as this part must remain 
very flexible, otherwise the fabric will 
crack and break in the joints. Glue 
is not flexible when dry, on the con-
trary it is very hard and stiff. 

(Continued on page 175) 
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-Heat Treating Alloy Steels 
The Conclusion and Summary of A Series of Simplified Articles Detailing the 
Various Methods of Heat Treating Modern Alloy Steels. This Installment 

Outlines Various Grades of Standard Steels, Also Details Simple 
and Multiple Treatments Necessary to Secure Best Results 

By Victor W. Page, M. S. A. E. 

PART VII 

THE main object of using alloy 
steels is to secure both strength 
and lightness, both of which 

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

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

ing may have been finished at so high 
a point above the critical range that 
the structilre is exceedingly coarse. An-
nealing at Aci will not refine this grain, 
but if this steel is first heated to Ac3 
or above, quenched and then annealed 
at Aci and cooled slowly, the resulting 
structure will thereby be refined unless 
the steel has been burned. Stoughton 
states that steel of initially fine grain 
when subjected to cold work and then 
lightly annealed, show greater strength. 
Owing to the annealing process gen- • 

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

the scale to often an injurious degree. 
The thickness of the scale (iron 

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

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

Stresses Metal to be Used Designation 

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

Aluminum alloy whenever possible. 

Low or medium high carbon steel 
when aluminum alloys are not 
permissible. 

Aluminum alloy 

Steel Type I 

Severe wear but not severe fatigue 
stresses. 

Low carbon steel suitable for case 
hardening. 

Steel Type II 

Steel Type III 

Steel Type IV 

Steel Type V 

Severe wear and severe fatigue 
stresses, 

Low carbon nickel-chromium steel 
suitable for case hardening. 

Severe fatigue stresses but not se- 
vere wear. 

Medium hard nickel-chromium 
steel. 

Severe fatigue stresses or wear or 
both when smaller ductility is 
permissible. 

Self-hardening nickel-chromium 
steel. 

Distortion and softening at high 
temperature; valves 

Tungsten high speed steel. Steel Type VI 

Composition of Types of Steel 
Medium hard carbon steel containing 

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

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

Air-Hardening Steel 
Air-hardening nickel-chromium steel, 

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

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

Definitions of Heat Treatment 

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

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

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

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

NICKEL STEELS 

Number Carbon Manganese Phosphorus 
Maximum 

Sulphur  hr l S 
Maximum Nickel Chromium 

2335 0.30-0.40 0.50-0.80 0.040 0.045 3.25-3.75   
2315 .10- .20 .30- .60 .040 .045 3.25-3.75   
2320 .15- .25 .30- .60 .040 .045 3.25-3.75   

NICKEL-CHROMIUM STEELS 

Number Carbon Manganese Phosphorus 
Maximum 

Sulphur 
Maximum Nickel Chromium 

3140 0.35-0.45 0.50-0.80 0.040 0.045 1.0e-1.50 0.45-0.75 
3240 .35- .45 .30- .60 .040 .045 1.50-2.00 .90-1.25 

X3340 .35- .45 .45- .75 .040 .045 2.75-3.25 .70- .95 

3330 .25- .35 .30- .60 .040 .045 3.25-3.75 1.25-1.75 
3340 .35- .45 .30- .60 .040 .045 3.25-3.75 1.25-1.75 

X3440 .35- .45 .30- .60 .040 .045 4.00-5.00 1.00-1.50 
3120 .15- .25 .30- .60 .040 .045 1.00-1.50 0.45-0.75 
3215 .10- .20 .30- .60 .040 .045 1.50-2.00 .90-1.25 

)(3315 .10- .20 .30- .60 .04D .045 2.75-3.25 .70- .95 
3315 .10- .20 .30- .60 .040 .045 3.25-3.75 1.25-1.75 

CHROMIUM VANADIUM STEELS 

Number Carbon Manganese Maximum 
Phosphorus Sulphur 

Maximum 
• Chromium Vanadium, 

minimum 

6140 0.35-0.45 0.50-0.80 0.040 0.045 0.80-1.10 0.15 
6120 0.15-0.25 0.30-0.60 0.040 0.045 0.60-0.90 0.15 

Pv ote-The numbers refer to specification numbers of International Air Craf Standards. 

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

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

Its purposes may be: To remove in-
ternal stresses or to induce softness, in 
which case the maximum temperature 
may be arbitrarily chosen; or to refine 
the crystalline structure in addition to 
the foregoing in which case the tem-

" perature used must exceed the upper 
critical range as in normalizing. 

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

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

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

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

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

Division of Steels Into Types 

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

cal range, followed by one draw. 
TYPE II-Two quenchings above the 

critical range, the second at a lower 
temperature than the first, followed by 
one draw. 
TYPE III- Slow cooling from above 

the critical range followed by quench-
ing from above the range, but at a 
lower temperature, followed by one 
draw. 
TYPE IV-Case-hardening followed 

by cooling, and one quenching above 
the critical range of case. 
TYPE V-Case-hardening followed 

by slow cooling, one quenching above 
critical range of core, one quenching 
above critical range of case, and one 
draw. 
TYPE VI-Quenching from above 

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

Reasons for Heat Treating 

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

may be therefore described respectively 
as: 

(a) Softening treatment or anneal-
ing. 

(b) Strengthening treatment or tem-
pering. 

(c) Hardening treatment. 
The Softening Treatment usually 

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

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

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

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

Softening Treatment 

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

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

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

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

Strengthening Treatment 

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

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

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

ture inferior to the critical range does 
not affect the properties of the steel 
materially. The higher the temperature 
of the second heating, the less tenacious 

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

Hardening Treatment 

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

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

Treatment of Case-Hardened Steels 

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

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

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

Treatment of Special Steels 

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

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

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

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

taining 25 or more per cent, nickel, are 
softened by quenching. 

WEATHER FORECASTS BY 
WIRELESS TELEPHONE THE distribution of weather reports 
and forecasts by radio-telegraphy 

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

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

ASEAPLANE if permitted to float 
on the water for any length of 

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

U. S. Navy floating dry dock for seaplanes 

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

FRANCE TO ALGIERS BY AIR 

BEFORE the end of the present year 
the Breguet Airplane Co. intends 

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

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

GERMAN AIRCRAFT AMMUNI-
TION 

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

in balloons and airplane gasoline tanks 
and to permit the gunner to rectify his 
fire. 
The perforating bullets are com-

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

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

à--
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German ammunition for aircraft machine 
guns 

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

SMALL BUT PRACTICAL AIR-
PLANE 

REPORTS frequently reach us of 
the development of small, one-

passenger airplanes, but no machine 
that has made actual flights seems to 
be of smaller 'size than the de Marcay 
Type, illustrated herewith. The Passe-
Partout, claimed to be the smallest 
aeroplane in the world, is a tiny single-
seater biplane equipped with the op-
posed two-cylinder 10 h.p. A. B. C. 
engine. The fuselage is of monocoque 
construction as in the case of the other 
and larger de Marcay machines, but 
the section is rounded rectangular 
rather than circular. The engine is 
mounted above the nose of the fuselage, 
presumably to get the propeller shaft 
as high as possible so as to allow of 
getting sufficient propeller clearance. 

This tiny biplane has a span of only 
18 ft. 1» in. and a length of 10 ft. 
51 in. It weighs 220 pounds, includ-
ing gasoline and oil for a flight of two 



142 Everyday Engineering Magazine for November 

hours and can fly at a speed of 68Y2 
miles an hour. The gas consumption 
is very low, averaging 1.32 gallons an 
hour. The main planes are straight 
without dihedral, and the wire bracing 
is of the simplest possible type, one lift 
cable and one anti-lift cable. Lateral 
control is by warping the upper plane. 
To allow of doing this the interplane 
struts, of which there is one on each 
side, are tapered toward the top while 
they are wide at the bottom so as to 
reach both lower spars. The warp 
cables pass from front and rear top 

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

AERO DYNAMIC LABORATORY 
AT ST. CYR THE newest and perhaps the most 

efficient branch of the Military 
Academy at St. Cyr, France, which is 

The De Marcay biplane is known as the "passe-partout" model because 
its small size 

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

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

of 

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

a caisson for testing the ability of the 
pilot to ascend to high altitudes. First 
the aviator is placed in the caisson and 
is fitted with an oxygen mask connected 

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

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

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

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

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

Interesting apparatus in the aero dynamic laboratory at St. Cyr, France. Car for testing propellers shown at left; caisson for testing 
pilot's ability to function normally in rarefied atmosphere shown at right 
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Theory and Practice of Heat Engines 
By G. B. Warren, B. S. 

I. Elementary Thermodynamics. 

THERE is, perhaps, no other single factor which has 
effected the progress of our modern civilization during 
the course of the last century as much as has the growth 

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

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

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

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

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

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

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

pound," Mid is equivalent to an amount of work equal to 
that exerted if one pound is lifted one foot 
Heat.—What is this thing called heat of which we speak 

so frequently? For ages that question has baffled mankind, 
and it is only within comparatively recent times that the 
question has been answered with any degree of certainty. 
According to the modern Kinetic Theory, the molecules, or 
particles of matter of which everything is composed, are in 
a state of violent motion or vibration, this motion being 

Fig. 1. Apparatus Showing Method of Determining Relation Existing 
Between Mechanical and Heat Energy 

somewhat restricted along more or less definite paths in 
solids and liquids, whereas in gases the molecules move in 
free paths bounded only by collisions with other molecules. 
The velocity or violence of this motion is dependent upon 
the temperature, and increases with an increase in tempera-
ture. In general it may be said that the energy which it takes 
to heat up a given body goes into increasing the kinetic energy 
of motion of these molecules and into increasing their dis-
tance apart. In other words, heat is a form of energy. 

Before we go any farther it might be well to point out a 
distinction existing between quantity and intensity of heat. 
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To use a time-worn example there may be more heat in a 
frozen lake than in the boiling tea-kettle on the stove at 
home, but the heat is more intense, or in other words at a 
higher temperature, in the tea-kettle. 

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

ture of melting ice is fixed at 0 degrees, and that of boiling 
water at sea level at 100 degrees. In addition to these two 
scales there is another scale called the Absolute Scale, which 
may be measured in terms of either Fahrenheit degrees or 
Centigrade degrees, and of which more will be said in a 
later paragraph. 

As opposed to this measurement of the intensity of heat, 
we have another measure of the quantity or amount of heat. 
If a certain amount of water is heated so many degrees with 
a given gas flame in five minutes, it will take two such 
gas flames to heat twice the amount of water the same 
number of degrees of temperature in the same time. Thus 
we say that the amount of heat in the second case is twice 
that in the first case, altho the temperature may have been 
the same in both cases. It is necessary to have some unit 
of measure to convey to another person just what is meant 
by so much heat, just as one needs a measure of distance 
to tell how far it is from New York to Washington. In 
English-speaking countries this unit has been called the 

British Thermal Unit, and is equal to the amount of heat 
which will just heat one pound of water one degree Fahren-
heit. This unit has been conveniently abbreviated the B. t. u. 
The Metric unit is the Calory, which is the amount of heat 
which will just heat.one gram of water one degree Centigrade. 
The reasons for choosing water as the standard were numer-
ous, but the most important reasons were that pure water 
was easy to obtain, that it was the same the world over, and 
it had with the exception of a few of the lightest gases, a 
higher heat capacity per pound than any other substance. 

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

C equal the specific heat of any given substance 
t, the initial temperature or temperature before heating 
4 the final temperature or temperature after heating 
Q the quantity of heat put in B. t. u. s 

and w the weight of the substance heated 
it is easy to see that 

Q=wC (ti—t2) 
This simply means in plain everyday English that if we want 
to find out how much heat it is necessary to put into a sub-
stance to raise it a given number of degrees in temperature 
we merely multiply the weight of the substance by the specific 
heat and then by the difference of temperature, or the degrees 
rise. 

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

other way of stating the law of the conservation of energy; 
that is, Energy cannot be created or destroyed. 
Laws of Gases.—In studying gases it is a general prac-

tice to speak of so-called "perfect gases." Such a gas does 
not exist, but all gases which are considerably above their 
liquefaction temperature behave so very nearly like what we 
think a perfect gas would behave that we call them perfect 
gases. Steam, unless highly superheated, does not, therefore, 
behave as a perfect gas. 

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

Fig. 3 with a frictionless and weightless piston (such is, 
of course, not physically possible, but other experiments have 
been made which indicate that the following would be true) 
and arranged so that we can measure the temperature, we 
find that for every degree Fahrenheit that we raise the tem-

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

thermodynamics. Thus it can be said that at constant volume 
the pressure changes in direct proportion to the absolute 
temperature. Likewise it can be said that at constant pres-
sure the volume changes in direct proportion to the change in 
absolute temperature. If T, and T2 represent any initial 
and final temperatures respectively on the absolute scale, and 
if 13, and P2 represent the corresponding initial and final 
pressures under constant volume conditions, then 

P, T, 
— 7= 

P2 T., 
or in other terms 

P=CT 

(2) 

(3) 

Fig. 4. Constant Pressure Expansion of Gas. Distance Along the 
Vertical Line Indicates Pressure in Pounds Per Square Foot, and 
Distance on the Horizontal Line Represents Volume in Cubic Feet. 
The Cross-Hatched Area Then Represents Work Done in Foot-

Pounds 
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where C is a constant depending upon the unit of pressure 
and temperature. Likewise from the latter law it can be seen 
that if V, and V, represent the initial and final volumes 
corresponding to an initial and final temperature with the 
pressure remaining constant we will have 

V, T1 
- (4) 

V, T, 
or in other terms 

V=CT (5) 
where C is another constant, different from the one given 
above, but depending upon the units of V chosen. 
We can now derive one of the most important formulas 

in the thermodynamics of gases. Suppose that we have a 
cylinder with a piston as in Fig. 3. Let us fix the piston 
in a given position so that it cannot move. We will then 
have the air or gas as the case may be under the piston at 
a definite volume, temperature, and pressure, say V1, T1, and 
P1. If now we heat the contained gas to some higher tem-
perature say Tm where Tm is any temperature different from 
T„ the pressure will rise let us say to P, but the volume will 
remain the same. If now we release the piston and still 
heating the gas allow the piston to move out so that the pres-
sure remains just at the pressure 132, we will finally get a 
new volume V, when the temperature reaches a value which 
we will call T2. Now in the first instance we have 

P1 T1 TiP, 
— = — or Tm = — 
P, Tm P1 

and in the second instance 
V1 Tm 
= — or Tm = — 

(6) 

(7) 
V, T, V, 

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

TIP, \TIT, 
(8) 

P l V2 

or PiV, P,V, 
— — = R (9) 
T, T„ 

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

PV wRT ( 9a) 
where w is the weight of the gas in pounds contained in the 
volume V. 

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

called the "specific heat at constant volume" and is generally 
designated as C. 
On the other hand, let us consider conditions such as 

shown in Fig. 3 with the gas confined in a cylinder having a 
movable piston so that it is held at constant pressure. If 
now the gas is heated the piston will move out and altho 
the temperature will rise the pressure will remain the same, 
while the volume will increase. In order to raise the tem-
perature of one pound one degree under these conditions we 
will, of course, have to supply the same amount of heat as 
before in order to speed up the movement of the molecules 
so as to correspond to the new temperature. In addition the 
piston is forced out of the cylinder against resistance, this 
means that a definite amount of work is done, and since, as 
we found, heat and work are mutually convertible, the energy 
necessary to do this work must come from the heat energy 
supplied to the gas. This means that we must supply an 
amount of heat in addition to the 0.170 B. t. u. per pound 
per degree rise which will be equal to the work done in forc-
ing the piston out. It comes out in the case of air at ordi-
nary temperatures that this amount is about 0.070 B. t. u., 
making the total amount of heat which must be supplied to 
raise one pound of air one degree Fahrenheit undef constant 
pressure conditions about 0.240 B. t. u. This is called the 
"specific heat at constant pressure" and is generally desig-
nated as C9. 
Expansion of Gases.—Constant Pressure Expansion: 

Suppose that we have a cylinder as in Fig. 4 with a friction-

Fig. 5. Isothermal and Adiabatic Expansion of Gas. The Vertical 
and Horizontal Scales Represent the Same Quantities as in Fig. 4. 
The Cylinder Head H Must Be a Perfect Conductor in the Case of 
the Isothermal Expansion in Order to Keep the Gas at the Same 
Temperature as the Surroundings, Whereas It Must Be a Perfect 

Insulator in the Case of Adiabatic Expansion 

less piston as before, and let us also assume that we have a 
rod attached to the piston and moving with it so as to trans-
mit the pressure and thus the work to some kind of a ma-
chine. Further let us assume that we have a gas confined 
in the cylinder at the condition of pressure and volume as 
represented on the curve by PiV„ (The vertical scale rep-
resents pressures, the horizontal scale represents volumes.) 
If now we apply heat as before and keep the pressure on 
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the piston constant, the piston will move out as the tempera-
ture rises to some other volume V2 at pressure Pi. This 
expansion is indicated upon the pressure-volume diagram 
by the line PiV, to PiV,. Now the work done on the piston 

• is equal to the pressure on the piston times the distance in 
feet moved, but the total pressure is equal to the pressure per 
square foot of area times the total area of the piston in 
square feet. In other words, then, if we let d equal the dis-
tance thru which the piston moves, P the pressure in pounds 
per square foot, and A the area of the piston in square feet, 
for the work done or W we will have 

W=PAd (10) 
but Ad is equal to the increase in volume or to (V,--V1). 
Therefore W=P(Vi--V1). (11) 
Now if the ordinate or vertical scale on the curve represents 
pressures in pounds per square foot, and the horizontal scale 
represents cubic feet volume of the gas in the cylinder, then 
the cross-hatched area represents P(V2—V1), or in other words 
the amount of work done in foot-pounds. It can also be 
shown by means of the calculus that the area under any 
expansion line on the P-V diagram, be it curved or other-
wise, represents the work done. It is this principle which 
is the fundamental basis of the steam and gas engine in-
dicator. 
Constant Temperature or Isothermal Expansion.— 

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

trouble comes when we attempt to raise the pressure back 
again so that we can do it over again. 
Adiabatic Expansion.—We have one other fundamental 

type of expansion called Adiabatic expansion. This means 
expansion without the addition or subtraction of heat as heat. 
Suppose that we have the cylinder and piston as in Fig. 5 
made of a perfect heat insulating material. If now we have 
a gas confined in the cylinder at PiVi conditions and allow 
it to expand to some condition P2V, we will have an amount 
of work done equal to the area under the expansion curve. 
On account of the insulating side walls and piston we will 
not, however , have added any heat from an external source. 
This means that the energy necessary to do the external work 
must come from the internal energy or heat of the gas itself, 
and consequently its temperature must drop. This accounts 
for the lower pressure at any given volume on the adiabatic 
curve. The equation of this curve is 

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

Cp 
to — or about 1.41 for air at ordinary temperatures. 

C, 
To derive the foregoing equation requires the use of the 

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

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

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

COLLOIDS AND ELECTRIC 
OSMOSIS CONSIDERABLE attention is now 

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

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

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

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

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

To deodorize gasoline add 2% of chloride 
of lime, then 1% of muriatic acid, and shake 
violently, repeating the operation several 
times. It is then put into another vessel 
with slaked lime, shaken up, left to settle 
and decanted. 
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RAD I 
TELEPH ONE AND 
TELEGRAPH APPARATUS 

Variometer Type Regenerative Receivers 
Working,- Data for the Design of Regenerative Sets 

Using Radio Shop Fariometers 

By M. B. Sleeper 

THERE is one mandate which 
must be observed in designing a 
regenerative set of the variom-

eter type—"Know your variometers." 

Illustrations by the Author 

for all practical use in design work. 
First off, the mechanical dimensions 

were taken. The variometer stator was 
4 15/16 ins, square, and each wooden 

e • 

 Z1111111.HE-12 ii 

nection to the shaft was made thru large 
brass bearing blocks, fitted with springs 
which maintained a constant pressure 
against the shaft. 

Fig. 1—Circuits used in the test and for the complete regenerative set 

In order to give the readers of EVERY-
DAY ENGINEERING accurate data on this 
kind of a set, careful tests were made 
on the Radio Shop variometers, as these 
were of excellent and typical construc-
tion. 
The values given are accurate within 

3 to 5 per cent, an allowable variation 

half 1 ys ins, thick, with a separa-
tion of in. Each side was wound with 
26 turns of No. 20 D. C. C. wire. The 
rotor measured 38 ins, in diameter 
and 234 ins, thick, with 27 turns of No. 
20 D. C. C. wire on each side. Ter-
minals of the rotor were soldered to the 
shaft, which is open in the center. Con-

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

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

Tap Wavelength 
1 
9 
3 
4 

175 m. 
245 
307 

5 355 
6 415 

and with 0.0004 mfd. it was: 

turns which provided coupling to the 
buzzer-excited wavemeter. Resonance 
with the wavemeter was obtained by 
adjusting the grid and plate variome-
ters until the signals were sharp and 
clear. No trouble from howling was 
noticed, although the variometers were 
separated only 3 inches. The wave-
length variation was from 155 to 355 
meters with a VT1 tube, and 140 to 
340 with a Marconi type detector. 

Next, one variometer was connected 
as in the center diagram of Fig. 1. 
This was to show that the variometer, 
with the capacity between the grid and 

I 

VAN 

- 

Tap 
1 

3 
4 
5 
6 

The coupling 
was 372 ins, in 
thick, wound on 
of No. 20 D. C. 

/1 

9 

- 

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

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

Wavelength G VMR P VMR 
200m. 27 ° 0° 

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

Wavelength 

210 m. 
285 
358 
420 
495 

ball of the variocoupler 
diameter and 134 ins. 
each side with 14 turns 
C. wire. 

TESTS ON THE CIRCUITS 

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

filament, actually form an oscillatory 
circuit. 
At first it was not possible to find a 

resonance point, for the sound in the 
telephones was the same over the range 
of the wavemeter. In fact, it seems as 
if there was no tuning in the circuit. 
Loosening the coupling only weakened 
the signals. Finally, a piece of Ad-
vance resistance wire, with an adjust-
able contact, was put in series with the 
buzzer. The resistance was increased 
until the buzzer barely vibrated. Under 
this condition a sharp resonance point 
was found without difficulty. 
With a VT1 the wavelength range, 

at minimum and maximum on the 
variometer was less than 140 to 300 

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

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

CONSTRUCTION OF A REGENERATIVE 
RECEIVER 

With the data given above, the de-
sign of a complete receiver was under-
taken. The last table given showed 
that, in the secondary, no difficulty 
would be experienced in making the 
secondary circuit oscillate over a range 
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of 200 to 350 meters. Since the set 
was designed especially for 200-meter 
reception, it seemed unnecessary to in-
clude a condenser for longer wave-
lengths. However, a condenser was 
used in the primary circuit, as an ex-
perimental set-up showed that tuning 
in this way was more easily accom-
plished. The switch once set, accord-
ing to the antenna capacity, only the 
condenser was used for tuning. 

Bakelite panels, 5 by 10 inches were 
used, inste id of the 5 by 5 inch ones, 

two brackets of 3/8- by 1/16-in, brass 
strip. The grid condenser and leak, as 
well as the 'phone condenser, shown in 
Fig. 1, can be mounted on the top of 
the variometer stator. Two 6 13/16-in. 
lengths of 3/16-in, square brass rod 
hold the terminal panel, which is of 
yein. bakelite, 2Y2 by 4 7/16 ins. The 
rods were threaded with a 6-32 tap at 
both ends. 

SECORDARY PANEL 

Because of the.large size of the Radio 

o 

thitiil III 
Fig. 4—On the secondary panel are mounted the 
coupling coil and grid variometer. One-half scale 

for the very practical reason that the 
variometers were too large for the 
mailer panels. Instruments of the 
same circuit were put on one panel, 
that is, the primary loading coil and 
condenser, the secondary variometer 
and coupling coil, and the vacuum tube 
and plate variometer. The improved 
method of mounting the binding posts 
is shown. 

THE TUBE PANEL 
Fig. 2 shows the rear. and Fig. 3 the 

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

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

Marks were made on the tube where it 
intersected the line, and extensions 
drawn up in. Thus the holes were 
located diametrically. Flexible leads 
provided connections to the rotor wind-
ing. 

PRIMARY PANEL 

Fig. 5 shows the primary panel, 
made up of a 0.0006 mfd. Chelsea con-
denser and the primary loading coil. 
This condenser is particularly recom-
mended, both for its mechanical and 

o 

1  

o 

o 
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o 

hzg. he antenna loading coil and 0.0006 mfd 
condenser are carried on the primary panel. One-

half scale 

Shop variocouplers, the rotor was taken 
out and used with a small primary 
coupling coil, Fig. 4. No taps were 
needed, as a condenser gave the fine 
adjustment. 
The variometer was mounted as in 

Figs. 2 and 3. The primary coil was 
wound on a tube 4 ins, in diameter and 
17/8 ins, long, with 25 turns of No. 24 
S.S.C. wire. Brackets of Y8- by 1/16-
in. brass strip were made to hold the 
tube to the panel. 
An interesting method of locating the 

holes for the rotor shaft was employed. 
Obviously the rotor would touch if the 
holes were off center. The tube was 
placed on a sheet of ordinary ruled 
paper, such as is used for note books. 
Then it was moved until one of the lines 
passed through the center of the tube. 

electrical advantages. The insulation 
is good, the construction rigid, and the 
price reasonable. A counterbalance off-
sets any tendency for the variable plates 
to rotate of their own accord. 

Above the condenser is a loading 
coil made up of 60 turns of No. 24 
S.S.C. wire, wound on a tube 3 ins, in 
diameter and ins. long. A tap at 
the center was run to the primary 
switch, as shown in Fig. 1. 
No connections from the instruments 

to the binding posts have been shown in 
these illustrations, but they can be de-
termined easily from the wiring dia-
gram. 

OPERATION 
This receiver, according to the adjust-

ment of the plate and coupling, will 
(Concluded on page 154) 
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The Radio Department 
A Discussion of Current Topics of Interest to 

Manufacturers and Experimenters 

/F radio work is of no other benefit to the experimenter it teaches him 
patience and self-control. That 

may be said of any aggravation which 
is beyond arm's length. But the trials 
of an operator attempting to receive 
telegraph signals thru interference is 
nothing compared to ordeal of telephon-
ic reception thru the "daaaaa-derrt-
daaaa" of a spark set. 

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

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

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

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

THE Transatlantic Sending Tests 
have brought about considerable 

activity among the ambitious experi-
menters, judging from the letters which 
have been received. The amount of 
work and the expense involved has held 
back many who will register within the 
coming month. It is no small task to 
build special stations, as some are doing, 
or to rebuild sets now in operation. 

Manufacturers and dealers have been 
quick to take advantage of this oppor-
tunity to help the contestants in a ven-
ture which will mean much to experi-
mental radio. Three months remain 

before the Tests will take place, but 
this is no more than time enough. 
The men who go in for these Tests 

will make history in the records of ex-
perimental achievement. 

YOU know the thrill you have when 
a post card comes to you saying, 

"I heard your signals QSA on Wednes-
day night. Needed only a detector 
bulb," and the signature is from some 
station much farther away than you 
ever expected to transmit. 
Be generous. It only costs a penny 

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

QUITE an original experiment was 
the subject of the paper read at 

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

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

reception requires such concentration 
that, under very noisy conditions where 
other than audio methods would be 
preferable, this method defeats its own 
purpose. 

SEVERAL attempts have been made to form an association of radio man-
ufacturers. Partly because of the atti-
tude of the companies concerned, but 
more because of the nature of the pro-
posed organizations nothing has been 
accomplished. 
There is a way, however, in which 

the radio companies can combine forces, 
and very effectively benefit individually 
thereby. 

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

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

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

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

to each company would be small, and 
the benefits enormous. 

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

cisco, has collected data which show 
that the English system of weights and 
measures, as well as other arbitrary 
standards of other countries, are being 
rapidly replaced by the metric system. 
We all know that metric standards are 
used exclusively for scientific work. 
Many of the formulas used in radio 
must undergo conversion before they 
can be applied to design drawings. 
That even those who oppose the adop-

don of the metric system favor a decimal 
scale is shown by its universal applica-
tion to all fine measurements. Prob-
ably the opposition comes from those 
who believe that, to change over to the 
metric system, every machine and tool 
now in use must be scrapped, and en-
tirely new ones built. 

Actually the change Would be effected 

(Concluded on page 154) 
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Vacuum Tube Transmitter and Radiophone 
This Set Is Just the Thing for the Experimenter Who Wants to Get 

the Most From a Low-Powered Transmitter 
By Allen H. Wood, Jr. 

THE tendency of the present day 
amateur is to employ vacuum 
tubes to as large an extent as pos-

sible for Radio Communication. The 
sharpness of the emitted wave and the 
flexibility of tube transmitters is ad-
mittedly better than spark transmitters. 
With bulb sets, three forms of com-

munication are available; voice, buzzer-
modulated waves, and undamped waves. 
Hitherto, the possession of suitable 
tubes for transmitting purposes has 
been a matter of luck, in which con-
siderable money, influential friends, 
and underground methods played im-
portant parts. This condition un-
doubtedly dampened the experimenter's 
interest in radiophones. Fortunately at 
present there are several excellent types 
of tubes available, and the amateur can 
also buy most of the other constituent 
parts of a phone as regular products of 
the manufacturers of radio apparatus. 

Amongst the many wiring diagrams 
existent, the amateur is often at loss 
which one to adopt after he has de-
termined to construct a tube set. It is 
well to keep in mind that a minimum 
of parts and complicated controls usual-
ly proves most efficient. 
With this in view, the set described 

herewith is offered as an instrument 

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

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

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

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

over a distance of 30-50 miles with 
regularity. 

Practically all measurements are 

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

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

ished bakelite 12 by 16 by 34 in. thick. 
The antenna inductance is wound on 

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

wiring diagram is a closed core trans-
former. The dimensions of the core 
are 254 by 134 by 5/2 in. square. The 
winding consists of 2000 turns of No. 
30 enamelled wire. The function of 
this reactance is to assist in maintain-
ing a steady direct current on the plates 
of the tubes at all times. 

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

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

Weston meters are recommended but 
hot wire instruments or any other make 
of meter that has the correct range can 
be substituted. Three meters are neces-
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sary—a filament current ammeter, 
range 0-5 amperes; a plate current 
milliammeter, range 0-200 milliam-

 'n 
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to be used when buzzer modulation is 
employed. Any standard make of 
buzzer may be used, still it is better to 
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110V AC 

relay system for controlling 

peres; and an antenna current ammeter, 
range 0-1 ampere. 
Two tubes are employed, preferably 

Western Electric VT 2's, but Marconi 

the tubes 

use one which is easily adjustable and 
whose frequency is steady. If un-
damped wave telegraphy is desired, a 
mica condenser of .0005 mfd. capacity 

tenna circuit closed when undamped 
wave transmission is not desired. 
A negative potential of about 20 volts 

is necessary in the grid circuit of the 
modulator tube to give the proper oper-
ating point on the characteristic curve. 
Any standard B battery of 22.5 volts 
potential can be used. 
The A battery should be a storage 

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

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

plates can be derived from a motor-
generator, rectified alternating current, 
or from batteries. A motor-generator 
affords the most satisfactory results. 
Unless the commutator has a large 
number of segments, there is apt to be 
an unpleasant hum in the phones at the 
receiving station when the phone is in 
use. A 2 mfd. condenser shunted di-
rectly across the line will sometimes 
eliminate this hum, but more often it 
is necessary to use a filter. Two coils 
should be wound on soft iron cores », 

IR 

BZ 

KY 

Fig. 3—Diagram of connections for the vacuum tube transmitter, giving telephone damped or undamped wave telegraph signals 

Class II tubes can be substituted at 
somewhat of a loss in output. 
Two jacks are introduced, one for 

the microphone, and the other for a key 

should be inserted between the grid and 
the antenna inductance, and shunted by 
a key. A suitable switch should also 
be incorporated to keep the grid-an-

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

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

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

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

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

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

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

THE RADIO DEPARTMENT 
(Continued from page 151) 

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

opinions of the radio men in this re-
spect, so that we can get a really repre-

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

REGENERATIVE RECEIVER 
(Continued from page 150) 

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

A Neat Audion Detector 
Essentially all audion detector sets 

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

detail. Instead of securing the socket's 
shell to the base permanently, the base 

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

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

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

a small ammeter on the front of the 
panel. 

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

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

With Which Few Experimenters are Familiar 

DURING the last few years the 
United States and other gov-
ernments have used Baldwin 

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

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

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

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

U-shaped iron pole-piece is secured to 
each end of the circular permanent 
magnet, making one pole-piece north, 
and the other, south. Between the pole 

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

Set in the opening formed by the 
U-shaped pole pieces is a single solenoid 
magnet, just large enough inside to fit 

over the armature and to allow it a 
slight play. Actually the movement of 
the armature is imperceptible. This 
magnet, when a current is passed 
through it, becomes polarized, north at 
one end and south at the other. 

For example, let us suppose that the 
upper pole-piece, Fig. 1, is north, and 
the lower one south. If, when a cur-
rent flows through the magnet, the left 
hand end becomes north, the balance 
of the armature will be upset, the com-
bination of two north poles being 
greater than one south pole. There-
upon the armature will be drawn up 
sharply at the left end, as a nail jumps 
to one or the other pole of a horse-shoe 
magnet. At the right hand end, how-
ever, the magnet will have a south 
polarity, which, with the south polarity 
of the lower pole-piece will draw the 
armature down. This movement of the 

armature, up at one end and down at 
the other, is transmitted to the diafram 
through the connecting link. 
Thus it can be seen that the telephone 

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

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

manufacturers, was originated by Mr. 
Baldwin, the inventor of the telephone 
receiver. 

Three types of these phones are 
made, each with its particular ad-
vantage. Type C is the U. S. Navy 
Standard. The mica diafram is 23 
inches in diameter, larger than the 
others. The complete headset weighs 
18.5 ounces. Each phone is wound to 
a resistance of 1,000 ohms. 
More sensitive is the type E, though 

the diafram is smaller and the re-
sistance the same. The weight is 15.5 
ounces. 
Type F phones are made for extra 

lightness, weighing only 13 ounces. In 
sensitiveness they are slightly superior 
to the type E, and many operators find 
them more comfortable to wear. 

Some experimenters who buy expen-
sive phones do not treat them as the 
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delicate instruments which they really 
are. Removing the cap never does the 
phones any good, and frequently pry-
ing fingers break the connecting wires. 
The diafram is bound to suffer from 
handling. Most important of all is to 
protect them from shocks. Dropping 
them on the floor, or even setting them 
down roughly on the operating table is 
hard on the mechanism, and causes the 
permanent magnets to lose their mag-
netism. 

Telephone receivers cannot be ex-
pected to keep their sensitiveness if they 
are not accorded the proper treatment. 

COUNTY RADIO CLUB 
ORGANIZED 

AMEETING was held recently at 
the home of Merritt E. Gregory, 

on Pine Street, Morristown, N. J., at 
which the Morris County Radio Club 
was organized. M. E. Gregory was 
elected President, R. M. Lacey, Secre-
tary, and M. W. Gilso, Treasurer. 
The principal purpose of this Club 

is to better the condition of Amateur 
Radio in this vicinity and to act as 
a reliable link in a direct line of com-
munication between cities. It is felt 
that with an efficient organization of 
this character relay messages can be 
more promptly handled. It is proposed 
to have at least one member stand watch 
at an official station of the Club every 
evening so that stations in other towns 
may be assured of a good route through 
this vicinity. 

Another purpose of the Club is to 
co-operate with members in solving 
their individual radio problems, also 
to gather together for the benefit of the 
members such bits of news and knowl-
edge as is of interest to the radio ama-
teur. 

At the meetings which for the present 
are held at the homes of members, it 
is expected to have from time to time 
speakers of note, or other features of 
peculiar interest. 
The second meeting of the Club was 

held at the home of M. W. Gilso, 22 
Early Street, at which time applica-
tions for membership were consid-
ered. Those desiring membership 
should apply to the Secretary, R. M. 
Lacey, 11 Mills Street, Morristown, 
who will furnish blanks and explain 
necessary qualifications for admission. 
A radio broadcast concerning the 

Club's activities will be sent out each 
evening at 7.30 sharp (Eastern Stand-
ard time) from one of the Club's offi-
cial stations which at present are 3 LY 
and 3 ABG. 

The Experimental Station on Signal Hall, 
St. John's, N. F., picked up and heard with-
out interruption the transmission of wireless 
telephone speech, as given by Chelmsford on 
the occasion of a wireless telephone demon-
stration to Denmark at 5 p. m., on August 
3rd. The distance between Chelmsford and 
St. John's is approximately 2,673 miles. 

Transatlantic Sending Contests 
Plans Are Now Well Under Way For 

Communication Across the Ocean 

SINCE the first announcement of 
the Transatlantic Sending Tests, 
in the September, 1920, issue of 

EVERYDAY, the most gratifying interest 
has been shown by experimenters as 
well as manufacturers and dealers who 
are working to promote interest among 
the radio men in the contest. 
The honors, as well as the prizes, 

make the position of the winner one to 
be envied. Quite a number of experi-
menters, however, have hesitated to 
register for the contest because they felt 
that, with their equipment, they would 
not have a chance. As a matter of 
fact, the first place may go to a "dark 
horse", for the more elaborate the sta-
tion, the greater the possibility that 
some vital thing may go wrong at the 
very last minute. As for getting across 
—great confidence is felt in the high 
sensibility of the receiving equipment 
to be used. Mr. Coursey, of the Wire-
less World, will enlist the aid of a 
number of radio engineers in England 
who have unlimited resources in the 
way of apparatus. Since no restric-
tions are placed on the receiving sets, 
there will be some stations which will 
hear almost a whisper from this side. 

Careful data on the equipment and 
results will be compiled, material of 
considerable practical value. 
A list of prizes offered up to the time 

of going to press is given below. In 
addition, many others have been prom-
ised, but the conditions not decided 
upon. Those will be announced in the 
December issue. The total will be in 
the neighborhood of one thousand dol-
lars. 
Acme Apparatus Company—$50.00 

in gold to be given unconditionally to 
the winner of the tests. 

Radio Distributing Company—Ap-
paratus of the value of $43.00. Either 
a complete set of Radisco coils, two 
variometers, one variocoupler, with 
dials, switches, etc., or a Radisco oscil-
lation transformer and Clapp-Eastham 
27,000-volt transformer, mounted, to 
be given unconditionally to the winner. 
The General Apparatus Company, 

Inc.—$50.00 in gold to be given un-
conditionally to the winner. 

Atlantic Radio Supplies Company— 
Apparatus of the value of $40.00 for 
first prize, consisting of two A-P elec-
tron relay, two A-P amplifier, and two 
A-P transmitter tubes, and one each of 
these tubes to the second and third 
place winners, to be given uncondition-
ally. 

American Radio and Research Cor-
poration—$100.00 in gold, to be given 
to the station winning the highest score 
with an Amrad quenched spark gap, 
provided that man owns his own station 
and is not connected in any way with 

a manufacturer of radio equipment. 
The C. D. Tuska Company—Appa-

ratus of the value of $28.00. A Tuska 
filter and inductance, to be given un-
conditionally to the winner. 

Atlantic Radio Company—Appa-
ratus of the value of $130.00. A com-
plete 500-volt, 200-watt motor-gen-
erator with field rheostat, to be given 
unconditionally to the winner. 

These prizes generously offered by 
the manufacturers and dealers, total 
considerably over $400.00, with many 
more to come. 
The first registrations, received be-

fore October first, are printed below. 
Those received subsequently will be 
published in the December issue. 
Others, which lack of space requires 
postponement to next month, with those 
from experimenters who are not yet 
ready to register, will bring the total to 
twenty-five or thirty. There is, there-
fore, plenty of room in the schedule for 
newcomers. 

September 14, 1920. 
34 Hobart Ave., 
Summit, N. J. 

Radio Editor, EVERYDAY ENGINEERING. 
Dear Sir: I would like to enter your 

Transatlantic Sending Tests. The following 
information of my transmitter is: 

1. Irving Romeon Groves. 
2.34 Hobart Ave., Summit, N. J. Call 

2DX. 
3. Set has just been completed and no 

distance has been attempted yet. 
4. One kilowatt Thordarson 25,000 volt 

transformer, one Dublier .007 mfd. condenser, 
one 1 K.V.A. Amrad Quenched gap with a 
note of 240 cycles. One home-made oscilla-
tion transformer with 11 " ribbon on pri-
mary, 3et turns, and 1" ribbon on sec-
ondary, 8 turns, one Amrad resistance for 
regulating note of transmitter. Large eight-
wire aerial 75 ft. long, 60 ft. high with wires 
spaced 2 ft. apart. Counterpoise with 10 
wires running under aerial. Also large metal 
plate buried 6 ft. underground and about 12 
driven pipes. Also connection made to water 
and gas pipes. The set is all connected up 
with 1" brass ribbon and no lead is over 
2 ins. long. 
Hoping you can arrange a schedule for 

this station, I remain 
Yours truly 

I. R. GROVES. 

October 9, 1920. 
EVERYDAY ENGINEERING MAGAZINE, 

New York City. 
Dear Sirs: I wish to enter the Transatlan-

tic Sending Contest. The information re-
quired is given below: 

1. P. E. Fansler. 
2. Noroton Heights, Conn. Call not as-

signed. 
3. Set under construction. 
4. 1 k.w, vacuum tube set, to operate on 

undamped waves. T-type antenna, with 
counterpoise ground. 

Please let me know if this application is 
accepted, and the place I shall have in the 
schedule. I am intensely interested in this 
Contest, and I believe that experimenters who 
go into it seriously will be able to get 
across. Best wishes, 

P. E. FANSLER. 
(Continued on page 158) 
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A Tube Set Operated on A. C. Without Rectification 
• 

Details of the Circuit and the Operation of the Set, the Transformer 
for Which eW as Described in the October Issue 

PART II. 

AVACUUM tube telegraph trans-
mitter in which alternating 
current is applied to the plate 

is the latest innovation for experiment-
ers and one which promises much in 
the matter of high efficiency as well as 
simplicity. A set of this sort is the sub-
ject of one of the Scientific Papers of 
the Bureau of Standards, written by 
Lewis M. Hull, Associate Physicist. 
Two sizes of transformers for this 

type of equipment were described in 
Part I, which appeared in the October 
issue. This article describes the cir-
cuits and operation of a transmitter for 

o 

the lower end of the inductance. The 
capacity of the condenser is not criti-
cal. However, by varying this capac-
ity, it is possible to create a resonance 
effect which will greatly increase the 
voltage applied to the tube. 
The filament, with a rheostat and 

ammeter in series, is wired to the ter-
minals of the low-voltage winding on 
the transformer. 

It is better to make the inductances 
with short tapping wires extending half 
an inch from the tube than to use 
switches, not only because the former is 
easier to build, but because it does 

should be connected to the power line 
through 10-ampere fuses and a double-
pole, single-throw switch. 

Outside of the transformer, the only 
other instrument that requires any work 
is the oscillation transformer. One size 
will do for small or higher power sets. 
The coupling coil should be four inches 
in diameter and six inches long. Ex-
perimenters who do not find it too dif-
ficult to take taps from high-frequency 
cable will use 3x16 No. 38, and the 
others, No. 14 solid copper wire, 
wound with a string between the turns. 
In the former case, forty turns will be 

o 

Fig. 1—Diagram of connections for the vacuum tube transmitter 

200 meters, using the ordinary lighting 
current. 

GENERAL DESCRIPTION 

Fig. 1 gives a wiring diagram of the 
set with one vacuum tube, although the 
only changes, when several tubes are 
employed, is to connect them in paral-
lel. It will be seen that the transformer 
windings supply current to the filament 
as well as the high voltage, either 350 
to 500, according to the position of the 
switches. A double-pole, double-throw 
switch can be used to facilitate the 
changing from one voltage to the other. 
In the plate lead is a millianuneter, of 
a range dependent upon the current 

▪ passed by the tubes. 
The "negative" side of the high volt-

age is grounded. It is also joined to a 
tap on the inductance, and to the center 

• lead of the transformer filament wind-
ing. This is done to keep the grid from 
becoming alternately positive and nega-
tive. Another lead, in which is inserted 
a small mica condenser of 0.004 mfd., 
built to withstand 2,000 volts, runs to 

away with elaborate connecting wires. 
Spring clips are suitable for connect-
ors. The same may be said of the an-
tenna inductances. Radiation is shown 
by the hot-wire or thermo-couple meter 
in the lead from the antenna coil. 

A Low POWER TRANSMITTER 

A very satisfactory set for short dis-
tances can be made with one to three 
of the small transmitting tubes now on 
the market. The tubes might be mount-
ed in a row on a bakelite strip. In this 
way the grids and plates, as well as the 
filaments, can be connected readily in 
parallel. Since there are no satisfac-
tory high-current carrying rheostats 
available, separate small ones can be 
put in series with each tube, for it is 
necessary to regulate the current. An 
ammeter in the lead from the trans-
former will show the total current con-
sumed. No' definite ideas as to the 
method of mounting the apparatus will 
be given, as each man has his own way. 
The transformer for this set is the 

smaller one, described in Part I. It 

required, and in the latter, sixty. In-
stead of having an adjustable connec-
tion, the center lead, to the filament, 
may be fixed permanently. At grid end 
coil should be tapped every two turns 
and at the plate end every three turns. 
The antenna coil, because it must 

slip over the other, should be 52 inches 
in diameter, wound with ten turns of 
3x16 No. 38 cable, or fifteen turns of 
No. 14 solid copper wire, tapped every 
two turns. If solid wire is employed, 
a short piece of wire, h or 2 inch 
long, can be soldered on at the tapping 
points. Then, after one coat of Valspar 
or Sterling varnish, the thread should 
be removed and two more coats put on. 
That will hold the wire under all ordi-
nary handling. 
No telegraph key is shown in the 

wiring diagram. There are several 
ways to connect it. One is to put the 
key in the power supply circuit. This 
is, perhaps, the best. Another way is 
to short circuit two or three turns of the 
antenna inductance, or to put the key 

(Concluded on page 158) 



158 Everyday Engineering Magazine for November 

TRANSATLANTIC TESTS 
(Continued from page 156) 

Ann Arbor, Mich. 
October 9, 1920. 

Radio Editor, EVERYDAY ENGINEERING, 
2 West 45th St., New York City. 

Dear Sir: I am interested in the Trans-
atlantic Tests you are about to sponser. 
I wish to enter the contest and also to 

suggest that some sort of a handicap be 
placed on the men in different sections of 
the country. For instance: Men with sta-
tions 600 miles from the coast can hardly 
compete with men right on the coast. 
The handicap should be a wavelength 

basis, in my estimation, as I am sure I could 
work almost as far with 700 watts as I 
could with a 1000 watt. 
However, any sort of an arrangement 

which would place the east and west on 
about the same footing would be appreciated. 

Information for registry: 
1. Ross Gunn—Entire Charge. 
2. Ann Arbor, Michigan, Station not yet 

in actual operation. 
3. 1,100 miles over land in 1916. 
4. C.W. 
In dosing I wish to express my apprecia-

tion of your excellent magazine. 
Very truly yours, 

Ross GUNN, 

426 Maynard St., Ann Arbor, Mich. 
September 23, 1920. 

EVERYDAY ENGINEERING MAGAZINE, 
New York City. 

Attention of Mr. M. B. Sleeper. 
Dear Sir: We desire to enter our names 

as contestants in the Transatlantic Sending 
Tests. 
We note from the first condition of the 

contest that credit is to be given to the man 
who engineers the work. We wish to have 
an exception made to this rule in our case 
and desire that credit be given equally to 
each of us. 
The following information is for your use 

in assigning us a place in the transmitting 
schedule: 
. 1. M. B. Williams and S. S. Frizzell. 

2. Station will be located at Duxbury, 
Mass. Call letters have not yet been as-
signed, but upon their assignment will be 
forwarded to you. 

3. 700 miles on spark set. 
4. The type of transmitter must at present 

remain secret. When our schedule is as-
signed we shall be at liberty to divulge the 
method we propose to employ for this 
transmission. 
We trust that this information is com-

plete and that you can accept our entry into 
this contest. 

Very truly yours, 
M. B. WILLIAMS 
S. S. FRIZZELL. 

The following letters, taken from 
communications from English experi-
menters, show the interest on the other 
side, and their readiness to hold up 
their end of the work. 

25 Thirlmere Road, Streatham, 
London. S. W. 16, England. 

M. B. Sleeper, Esq.,* 
Radio Editor, EVERYDAY ENGINEERING, 
New York City. 

Dear Sir: I notice from the "Wireless 
World" of the 18th of September 1920, that 
you are desirous of receiving the names of 
English Amateurs who are willing to co-op-
erate with American Amateurs in an attempt 
to transmit from U. S. A. to the British Isles. 
I shall be pleased to be one of those, on 

this side of the Atlantic. 
My receiving set is sensitive. I have re-

ceived Annapolis, and should be glad to see 

if I can receive the American amateur sta-
tions. I am, 

Yours faithfully, 
JOHN N. COOPER. 

• 
Chateau d'Etroyes; Bourgneuf-Val-d'Or; 
Saone et Loire. 
Wednesday, Sept. 22, 1920. 

Mr. M. B. Sleeper, Radio Editor, 
EVERYDAY ENGINEERING MAGAZINE, 
New York City 

Dear Sir: Having read in the September 
18th issue of the "Wireless World" that 
American amateurs wished to make some 
Transatlantic tests, I inform you that I 
would gladly co-operate with them in these 
tests. 
I have a highly sensitive receiving station 

located at Villa des Hautes Roches, 55 Boule-
vard de Mont-Boron, Nice, France, where I 
will return early next month to stay until 
the summer and at which I get good signals 
from America. 
I have been for the last two years of the 

war detached by the French High Commis-
sion in Washington to the Navy Department 
for Transatlantic radio work and I would be 
especially pleased to help in any possible way 
American radio amateurs in this interesting 
attempt. 

In the hope of hearing from you soon at 
my Nice address, I am, Dear Sir, 

Yours sincerely 
LEON DELOY. 

63 Strone Road, Forest Gate, 
London, E. 7, Sept. 19, 1920. 

Dear Sir: I shall be very pleased to co-
operate with you in your efforts to achieve 
Transatlantic transmission by one of your 
Amateur stations and accordingly shall be 
very pleased to hear particulars. 
I may state that I am credited with the 

possession of one of the finest experimental 
stations in England and can average to listen 
in on a 3-valve set, using stranded wire in-
ductance coils and tuned high frequency 
magnification. 
Thanking you in anticipation and with 

the very best wishes for the success of your 
most excellent project, I am, Dear Sir, 

Yours truly 
ALEXIS J. HALL, 
Assoc. Inst. Radio Engs. 

Clifton House, Hartford, Cheshire. 
September 18, 1920. 

M. B. Sleeper; Esq., Radio Editor, 
New York City. 

Dear Sir: Re-Transatlantic tests for ama-
teur receivers. I am very pleased to see 
your communication in the "Wireless World" 
and will be pleased to try and receive our 
American amateur friends, if you will kindly 
supply the time (G.M.T.) for working, the 
wavelength and call letters. I possess a li-
censed receiving station, first obtained in 
1913. 
My arrangement at present for receiving 

consists of: A four valve resistance ampli-
fier set, three Marconi V24 valves and one 
Q valve, De Forest honeycomb coils for 
tuning inductance, H. W. Sullivan Conden-
sers, Weston ammeter and Fuller block ac-
cumulators. 
The following are some of the long dis-

tance stations I have heard: Moscow, Buda-
pest, Posen, Nauen, Lyons, also the Con-
certs from Chelmsford. 
I have adopted for my call letter, KKK I 

am employed as a chemical engineer on the 
staff of Messrs. Brunner-Mond & Co., Ltd., 
Winnington, near Northwick. 

Yours sincerely, 
H. M. Honnsol.r. 

A TUBE SET OPERATED ON A. 
C. WITHOUT RECTIFICATION 

(Continued from page 157) 

in series with two turns wound around 
the antenna inductance. 

Filament and plate meters, although 
they are not absolutely essential, are 
needed if many experiments are to be 
made. The radiation meter, however, 
is a necessity. When the set is ready 
for operation, the antenna clip should 
cut in about six or eight turns, with 
ten or twelve in grid and plate circuits. 

If, upon closing the current supply 
switch, the radiation meter shows no in-
dication, the switch should be opened 
at once. Because no current is taken 
from the tube circuit, it will be under 
a considerable overload. After juggling 
the clips, the circuit will oscillate. Then 
the problem is to obtain maximum out-
put at 200-meters. The wavelength is 
determined by the antenna inductance. 
This circuit adjusted approximately, 
the grid and plate taps should be moved 
back and forth until, without causing 
the tubes to turn blue, or the plates to 
turn red, the radiation is highest. 

HIGH-POWER TRANSMITTERS 
If care is taken to keep the insula-

tion high, vacuum tubes of greater ca-
pacity can be employed. There are no 
air condensers, leaks and other instru-
ments which must be changed when the 
power is increased. A larger trans-
former, however, will be needed to sup-
ply the heavier current. 

It may be found that the telegraph 
key is not of sufficient capacity to 
weaken the supply current, as should 
be done on larger sets. Then a relay, 
with silver dimes for contacts, will be 
required. Such an instrument can be 
made from an old telegraph sounder. 

NOTES 
This type of transmitter cannot be 

received readily with a crystal detector, 
but requires an oscillating audion. The 
range compares favorably with other 
vacuum tube or spark sets. There are 
numerous experiments which can be 
tried with audio frequency tone cir-
cuits to give an audible note when a 
straight detector is employed at the re-
ceiving end. 

Experiments were made at the 
EVERYDAY ENGINEERING laboratory 
on a frequency doubler, but the results 
were not satisfactory. The frequency 
doubler does not actually double the 
frequency, but causes a distortion of 
the wave form which must be smoothed 
out by a filter circuit. It is practically 
impossible to predetermine the design 
of the transformer. Even those used 
in commercial stations are made by 
the cut-and-try method, and in some 
cases require water cooling to keep 
them in operation. Therefore, it is not 
surprising that the decision was reached 
that a frequency doubler was not a 
good project for the experimenters. 
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CONSTRUCTION OF MODEL 
ELECTRIC CARS AND 

LOCOMOTIVES 

(Continued from page 127) 

precisely throughout their entire length, 
and that the scratched line is near the 
middle of the jaws. This leaves both 
ends projecting beyond the jaws of a 
2" vise. With a yr drill and with 
the holes a-a, b-b, f-f and g-g as guides 
bore the corresponding holes in the 
truck frame. Unscrew the vise and the 
first frame piece will appear as in Fig. 
10. 
We are now ready to locate the holes 

for the screws which hold the wooden 
end pieces and the upper and lower 
bolsters. The first are 3 5/16" each 
way from the center scratch, and the 
latter Y2". Referring now to Fig. 3, it 
will be noted that the screws for fas-
tening the upper bolster are 5/64" x 
Y2" machine screws, therefore these 
holes (in the upper side frame only) 
must be bored for the corresponding 
tap. All the remaining holes in both 
upper and lower frames may be bored 
for a x h" round-headed wood 
screw. Be sure to locate all holes pre-
cisely on the center line of the piece. 
When completed, an upper frame piece 
will correspond with Fig. 11. For the 
lower bolster enlarge the small holes 
to It would be forehanded to 
make an extra upper piece as a tem-
plate. Remember that all these frame 
pieces are Y4" too long at each end. 
The excess will disappear later. 
We can now separate all the journal 

boxes along the center line of the bolt 
holes. This job requires care. When 
finished file off whatever burr remains, 
being careful to remove as little metal 
as possibl e, consistently with a 
"square" finish. Now bore the holes 
for the box lid screws, %" from the 
top of the box, as per Fig. 7. Tap 
these holes for a 5/64" x Yz" screw, 
attach the lids securely, nip off the ex-
cess of the screw, and file smooth. All 
the parts of the four side frames are 
now ready for assembling, as per Fig. 
3. The sixteen bolts, 1%" x %", with 
hex, nuts, can be obtained from model 
supply dealers. When the bolts are 
tight, and if the original box and frame 
stock has been true and square, there 
should 'be no "twist" in the assembled 
frames, and because the bolt holes have 
been, bored with a template, the wheel-
base distance must be the same in all. 
The parallelism of the axles is there-
by assured. 
The respective cross-sections of the 

wooden end pieces and the upper and 
lower bolsters are shown in Figs, 12, 
3 and 4. Cut the strips for each a 
few inches longer than the aggregate 
lengths, and plane them true and 
square to the required sections. Make 
the four end pieces first, each 4Y4" 

long, and round at the ends, Fig. 4. 
Now slip the side frames over the jour-
nals until the tightly screwed box lids 
touch the ends, then insert the end 
pieces and mark the location of the 
screw holes, bore them, and attach the 
end pieces. The side frames will now 
project about Ye beyond the end 
pieces, but do not cut them off until 
both bolsters are attached. Cut the 
stock for both bolsters about an inch 
longer than the finished length, square 
the truck and mark the holes for the 
small machine screws of the upper bol-
ster. Bore and countersink these holes, 
and after the bolster is attached mark 
the excess length thereof, remove from 
the truck and cut to the marks. Then 
replace it. During this stage see that 
the truck is held square and that the 
bolster is exactly mid length of the 
truck. The truck will now stay square 
and no difficulty will be found in at-
taching the lower bolster. Neither bol-
ster should project beyond the frames. 
Now remove the projecting ends of the 
side frames and the excess length of the 
upper bolster screws. Remember that 
the swing bolster has a sliding contact 
immediately under the latter and there-
fore requires a smooth surface. 
The swing bolster is shown in de-

tail in Fig. 12. Make sure that its 
ends are square so that the spring plates 
will also be square. The latter are at-
tached with machine screws because 
one of them must be removed to pass 
the bolster through the truck. Locate 
the center screw hole in both upper and 
swing bolsters carefully. 

Mounting the Motor 

In mounting the motor put on the 
L-shaped brass straps first, as per Fig. 
3. Then mark the screw holes to match 
those in the lugs of the motor. Next 
attach the sheet iron plate, either over 
or under the name plate, but do not 
bend it at K until the proper meshing 
of the gears determines the precise 
point, and do not bend at a sharp angle. 
Remember that it is not essential that 
the motor shaft be precisely vertical, so 
long as it is radial to the driving axle, 
and the gears mesh properly. It re-
mains only to attach the shoe to both 
trucks and the axle brush, as per Figs. 
2, 3 and 4. Various modifications of 
this truck will suggest themselves, but 
its essential features will remain. 

Both trucks are now ready for the 
body, wiring, controller and reversing 
switch. But these, as well as a discus-
sion of four and six-wheeled trucks, 
car bodies, couplers and electric head-
lights, will be taken up in later instal-
ments. 

Ed. Note—Model railway enthusiasts will 
be interested to learn that another article by 
Mr. Henry Greenly has been received and 
will be published in an early number, also 
the second part of Mr. De Lancey's interest-
ing article. 

$95 An Hour! 
"Every hour I Spent on my I. C. S. 

Course has been worth $95 to me! My 
position, my $5,000 a year income, my 
home, my family's happiness—I owe it all 
to my spare time training with the Inter-
national Correspondence Schools!" 
Every mail brings letters from some of 

the two million I. C. S. students telling of 
promotions or increases in salary as the 
rewards of spare time study. 
What are you doing with the hours after 

supper? Can you afford to let them slip 
by unimproved when you can easily make 
them mean so much? One hour a day 
spent with the I. C. S. will prepare you 
for the position you want in the work you 
like best. Yes, it will! Put it up to us to 
prove it. Mark and mail this coupon now! 
•••• .TEI1/1 OUT MENC 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 6095-B ,SCRANTON, PA. 

Expiait,, without obligating me, bow I can qualify for the 
positiot,. or in the subject, bOtoto Which I mark X. 

1• ELECTRICAL ENGINEER 
Electrician 
Electric Wiring 
Electric Lighting 
Electric Car Running 
Heavy Electric Traction 
Electrical Draftsman 

M Elertrle adder Orsigaer 
Telegraph Espert 
Practical Telephony 
MECHANICAL ENGINEEM 

Mechanical Draftsman D Ship reftsman 

Machine Shop Practice 
Toolmaker 
Gas Engineer 
CIVIL ENGINEER 
Surveying and Mapping 
IIINF. FORE WN Olt EMIR( 
ARCHITECT 
Archlicrt and Draftsman 
PLUNIIINO AND HEATING 
Sheet Metal Worker 
Navigator 

Name  

Present 
Occupation 

Street 
and No 

1
 CHEMICAL ENGINEER 

SALESMANSHIP 
ADVERTISING MAN 
Window Trimmer 
Show Card Writer 
Outdoor Sign Painter 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
BUSINESS MANAGEMENT 
Private Secretary 
BOOKKEEPER 
Stenographer and Typist 
Cert. Pub. Accountant 
Traffic Management 
Commercial Law 
GOOD ENGLISH 
STATIONARY ENGINEER 
CIVIL SERVICE 
Railway Mail Clerk 
?relic I ) Sept 
Atilt IIT ITCH F. Speeds 
Poultr. Seising Erred, 
Automobiles Itabaa 

City  State__ 

PACENT ELECTRIC 
COMPANY 

Builders and specialists in Bleetrical, Radio 
and Laboratory equipment. 

SALES AGENTS 
for 

DUBILIER CONDENSERS, 
DUO-LATERAL COILS, 
GREBE APPARATUS, 
MAGNAVOX PRODUCTS, 
RAWSON METERS, 
STANDARD VT BATTERIES. 

and other first class equipment. 

TtilOphon• Beekman ISIS 

150 NASSAU STREET, NEW YORK CITY 

Please mention EVERYDAY ENGINEERING MAGAZINE 
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READY FOR IMMEDIATE SHIPMENT 

" BROWN 

Latest Improved 
Adjustable Steel 
Reed Cone Dia-
phragm T y p e. 
Light weight 10-
ounce, t h e 
most com-
fortable and 
most sensi-
tive phone 
in the 
world. 

ee Super Sensitive Radio Phones 

BRITISH ADMIRALTY STANDARD 
4,000 Ohms  PRICE $20.00 
8,000 ** 22.00 
Resistances from 5 Ohms to 24,000 Ohms to Special Order 

ALSO WESTERN ELECTRIC VT-1 TUBES AT $11.00 
AND VT-2 AT $19.00 EACH 

RAWSON ELECTRICAL INSTRUMENT CO. 
CAMBRIDGE 39, MASS. 

We're Prompt! 
You don't have to wait from three weeks to three 
months, for the apparatus you order. On everything 
except apparatus specially constructed to order, you'll 
have the benefit of 

Shipment Guaranteed Within Twenty-Four Hours 

Audions and Amplifiers 

Audion Control ..$22 

Without bulb or B 

batteries:-

1 Step Amplifier 

Without Detector.$28 

With Detector ...$33 

2 Step Amplifier 

Without Detector. $45 

With Detector ...$50 

10-Ampere 
Reco Key 

Mounted o n 
Italian marble 
base, with 
solid silver 
b a r contact 
points. fin-
,shed in 
brushed braes 
or nickel. 
Absolutely no 
side play in 
this Key. A 
great big spe-
cial at $6.50 
postpaid. 

If You want a briabt snappy, monthly balletta tbat mesas eenewignig; mad stellate stamps. 
MEW! M Aducter for Tubular Bulbs—Itts any »Met: Is ruiped--simple $1.50 
and III por cent. entolent, and positively vlbratien-preet—immediate Delivery 

%disco Agents 
for the South 
C. D. BLAIR 
P. O. Box SIM 
Richmond, Va. 

The Radio Engineering Co. 611NorthCI 

Baltimore, Md. Street 

REWINDING A. C. MOTORS 
And all methods for connecting and reconnecting are 
e es rDebewn in the ELECTRICAL WORKS k • 
is  . 60 diagrams with detailed explas•ti m. 

solving every rewinding and reconnecting preoi.in 
Electricians and Experimenters will find this boob 
exactly what the name implies "'The Elevens' 
Workers Friend." Price 14.00 Cush with order r 
(C.O.D.—U.S.A. only). 

HENRY F. BOSSHART 
5533 Black Street Pittsburgh, Penna. 

Arnold 
Loose Couplers 

Combination Loose Coup-
ter Parts arid accessoecs. 

Send 4e ¡tamp tor lit-
erature whlch Is sure 

mereat rrtu 

2082 Lexington Av., N.Y. 
J. F ARNOLD Established 1910 

NIGHT LANDING BY MEANS OF 
RADIO 

Wireless calls for aid sent out by a 
Government mail plane which faced a 
descent in the dark enabled the plane 
to make a safe landing, according to 
Wireless Age. Delayed an hour by a 
windstorm on the last lap of a journey 
from New York to Chicago, the radio 
operator on the plane sent out calls 
while approaching Chicago to light the 
landing field and prepare for the ma-
chine's descent. The message was 
picked up by the wireless operator at 
Great Lakes Naval Training Station 
and on several amateur wireless outfits 
and relayed to the landing field by tele-
phone. The plane, which carried three 
passengers and 1,200 pounds of mail, 
landed at eight o'clock. 

ELIMINATION OF INSULATOR 
FAILURES 

In a recent issue of Electrical World, 
Mr. E. J. Kallevang describes methods 
of detecting faulty insulators and notes 
the fact that insulators that have been 
stored several years are found to have 
deteriorated. This deterioration may 
be due to mechanical stresses or to the 
electrical test that has been applied at 
the works. It is observed that insula-
tors near railway tracks break down 
readily. This is supposed to be due 
to sulfur fumes, which may attack the 
cement and promote crystallization. It 
is also suggested that in such cases the 
insulators may reach higher tempera-
tures due to their blackened surfaces. 
Methods of testing by the oscillator or 
by the megger are described. It is be-
lieved that the higher percentage of fail-
ures in the top unit in suspension 
strings is due to the fact that it is sub-
ject to more abrupt changes in tempera-
ture. Trees which are near the line or 
overhang it are a frequent source of 
damage. 

It is said that in Japan it takes ten 
years to get a new telephone installed. 
The effect of this is that if anyone gives 
up his telephone, it is transferred to 
another and a price of between $500 
to $2,500 is paid for it. This has es-
tablished a business, telephone broker-
age. These are men analogous to in-
surance brokers who devote their energy 
to keeping track of the telephone situa-
tion by buying and selling the rights to 
same. 

The Brown-Bourveri Company of 
Switzerland has put some large mer-
cury rectifiers in service. There are six 
of the mercury units in each apparatus 
in sets of two. The anodes are cooled 
by the familiar finds and the group of 
six are good for the delivery of 920 
kilowatts at 230 volts d.c. 

111,'S! us iVERYDAY ENGINEERING MAGAZINE 
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LIGHT FOR DISINFECTING 
BARRELS ULTRA-VIOLET rays have long 

been employed for sterilizing 
drinking water, milk and other liquids, 
but a new application of them in Ger-
many reported in Citemische Apparatur 
(Leipzig) is for the disinfection of bar-
rels and casks, p'articularly beer casks. 
For this purpose quartz lamps are low-
ered into the cask to be sterilized and 
the light turned on for fifteen to thirty 
seconds. It has been found inadvis-
able to continue the illumination for 
a longer time in ordinary casks coated 
with pitch, since the resultant rise of 
temperature causes the formation of 
fumes of pitch. The lamps vary in size 
according to the .dimensions of the 
casks. In small and average size casks 
the time mentioned is sufficient to se-
cure complete sterility. Some difficulty 
is met with in using this method for 
very large pitch-coated barrels, even 
when there is a corresponding increase 
of size in the quartz lamp and a suit-
able tension, for the reason that so long 
an illumination is required that the 
aforesaid fumes are produced. The 
method is not to be advised therefore 
except for barrels which are not coated 
with pitch. 

REMOTELY CONTROLLED 
ELECTRIC LOCOMOTIVES 

TN a recent issue of the Electric Jour-
1 nal there appears an interesting ac-
count of a remotely controlled electric-
locomotive. The motorman first brings 
the locomotive with eight empty cars 
and spots the first car under the• load-
ing chutes at the screen station of the 
coke plant. This motorman then 
throws a switch and places the locomo-
tive under the control of the operator 
in the screen station and leaves the 
locomotive. The operator then slowly 
moves the train forward, stopping 
or reversing it as conditions may 
require, thereby securing an evenly and 
completely loaded car. When the cars 
are loaded, the motorman returns to the 
locomotive and draws the cars to the 
classification yards, returns for empty 
cars and the cycle is completed. 

South Africa is coming into the front 
field of engineering in her proposal to 
electrify her railroad system. One line 
is mentioned which carries a heavy 
suburban traffic and another line over 
which a very large freight business is 
done. Both of these are to be electrified. 
The sooner the locomotive is replaced 
by electric motors the better it will be 
from the engineering and coal saving 
aspect. 

We are frequently asked for back 
numbers of EVERYDAY ENGINEERING 
MAGAZINE that are out of print. No 
issues can be supplied back of January, 
1919, and only a limited number of the I 
earlier issues of last year are now 
available. 

In Constant Service Since 1915 
AUDIOTRONS, recognized as the most sen-

sitive detectors ever produced, are now free 
and clear of all patent difficulties. By agree-
ments entered into with Radio Corporation 
of America, AUDIOTRONS are manufactured 
under the following patents: Nov. 7, 1905; 
Jan. 15, 1907; Feb. 18, 1908. Licensed only 

See your dealer at once, or order 
direct. Be sure to benefit by this 
last opportunity to secure a HAND-
MADE, SUPER-SENSITIVE, 
DOUBLE FILAMENT AUDIO-

Positively 
Your Last 
Opportunity 

to purchase the Original 

Tubular, Vacuum Detec-

tor, Amplifier, Oscillator 

so well known as the 

double - filament, double-

lif e, hand made 

for amateur or experimental uses in Radio 
communication. Any other use will be an 
infringement of the above patents. 
AUDIOTRONS are no longer limited to 

audio frequency and can now be used as 
detectors and oscillators as well as amplifiers. 

TRON DETECTOR, AMPLI-
FIER, OSCILLATOR. Insist on 
the name AUDIO-TRON on every 
tube you purchase. Fully guaran-
teed. 

$6.00 
Each. No increase 

in price 

Dealers and Amateurs! Send at once for advan e information on the NEW 

At-19,112cT1,zo_N 
AMPLiTRON DETECTOR SCIL RON 

I."---ne--- mounted on the standard 
AMPLIFIER four-prong base. These OSCILLATOR 

NEW TUBES will be 
ready for delivery about October tenth. A valuable bulletin on these new fully licensed tubes 
is now being prepared. See your dealer today. If he cannot supply this Free Bulletin, send 
us his name and address and we will mail you an advance copy of Bulletin No. P.170. 

DEALERS, JOBBERS—If you are not on our mailing Use, write us Immediately. 

AudioTron Manufacturing Company 
Dept. E. 35 Montgomery St. (Successors to The AUDIOTRON !idles CO.) San Francisco, Calif. 

STUDY WIRELESS 

in BOSTON 

18 

The Center of Education 
We Are Able to Guarantee a Position Paying From $40 to $50 
Per Week to Every Graduate. Send for Free Literature 

BOYLSTON ST. Tel. Beach 7168 
There has been a Telegraph School at 18 Boylston St. for over 18 years 

MASSACHUSETTS RADIO & TELEGRAPH SCHOOL 
R. F. Trop G. R. Etstwistle 

ALL PRACTICAL MECHANICAL MEN ARE INTERESTED IN 
EVERYDAY ENGINEERING MAGAZINE 

It is the Only Publication That Meets the Needs of the Model Maker, Radio 
Experimenter and Home Mechanic. It Tells How to Make and 

Do Things, and Why Things Are Done. Subscribe Now. 
We want a subscription agent in every technical and manual training school, 
machine shop and radio association throughout the country. Liberal terms. 

Address Circulation Manager, Everyday Engineering Magazine 
2 West 45th Street, New York City 

Please mention EVERYDAY ENGINEERING MAGAZINE 
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D i•  & Distributors of Reliable Radio Apparatus to Schools, Ram A pparatus Colleges and Experimenters All Over the World! 
"PITTSCO" 

The sign of Service 
and prompt delivery. 

Give us a trial! 

AMPLIFYING TRANSFORMERS 
No. A-2 Acme mounted $7.00 
No. A-2 Acme semi-mounted  5.00 
No. A-2 Acme unmounted  4.50 
No. Z-73 Clapp Eastham mounted  6.00 
No. Z-73A Clapp E a s t h am un-
mounted     4.00 

"B" BATTERIES 
No. 7623 Standard 22.5 V. large  $2.40 
No. 7625 Standard 22.5 V. small  1.35 
No. P-3 Eveready flashlight bat-

teries, set of ten 45 volts  3.50 

COILS. (DeForest duo-lateral) 
DL-25  $1.65 
DL-35   1.70 
DL-50   1.75 
DL-75   1.85 
DL-100   1.95 
DL-150   2.10 
DL-200   2.20 
DL-250   2.30 
DL-300   2,45 
DL-400   2.60 
DL-500   2.75 
DL-600   3.05 
DL-750   3.30 
DL-1000   3.55 
DL-1250   3.85 
DL-1500   4.10 

COIL MOUNTINGS (DeForest) 
No. LC-100 with gears unmounted.$10.00 
No. LC-101 with gears mounted with 

base   13.00 
(Give him that Grebe set. An incomparable 

performance.) 
Important! Every article listed sent to any 

prepaid. We want your business! 

F. D. PITTS CO., Inc., 12 Park S 

"REMEMBER" 
When you say "PITTSCO" 
you think of everything 

in Radio 

No. LC-201 with gears mounted with 
base and pri. cond. switch  15.00 

No. ULC-200 single coil mounting  2.00 
No. ULC-300 double coil mounting  4.80 
No. ULC-400 triple coil mounting  5.60 
No. ULC-100 same as LC-100 but 
on panel    10.75 

AUDION CONTROL PANELS 
No. RORA Grebe with cabinet  $12.50 
No. RORH Grebe with cabinet and 

Tick. switch  17.00 
No. P-401 DeForest with cabinet  14.25 
No. P-500 DeForest with cabinet 
and 45 volts of "B" Battery, . 
ultraudion type    25.00 

REGENERATIVE RECEIVERS. (Grebe) 
No. CR-1 170-600 meters with tube 

control self contained. A com-
plete receiver $90.00 

No. CR-2 170-600 meters without 
control   51.00 

No. CR-3 170-600 meters Grebe 
"Special"   65.00 

No. CR-4 170-600 meters with 
series condenser   65.00 

No. CR-6 170-600 meters receiver, 
detector and two step amplifier 
self contained. A complete re-
ceiver  200.00 

No. CR-7 500-20000   Long 
wave receiver with tube control 
self contained. A complete re-
ceiver   210.00 

Xmas gift. Masterpieces of workmanship and 

part of the United States postage or express 

q., Dept. F., Boston, Mass., U.S.A. 

The CORWIN 

DIALS-
are now being used exclusively by 
the Raslio Distributing Company and 

are fast becoming the standard for all 
manufacturers whose radio apparatus 
is of a superior nature and Radio Men 
who desire the best. 

ACCURATE INDICATION 

When you want an indicating dial for superior performance of 
accurate indication, buy the Corwin Dials. The finely black polished 
composition, with radial lines and figures engraved in brilliant white 
gives an indication that can not bé equalled by any other. 
Made in two sizes, three, and three 
and seven-eighths inches in diameter. 
This larger dial fills the popular de-
mand for an indicator to fit the stand-
ard one-quarter inch shaft. 

No. 66, 3" dial only, 75c-No. 67, with knob, $1.30 
No. 68, 37/8" dial only, $1.00-No. 69, with knob, $1.70 

sent post laid anywhere. 

Ten cents brings our latest catalog to you, describ-
ing the above dial and all standard radio apparatus. 

We are distributors of the better class 
of radio apparatus and offer a su-
perior service on products manufac-
tured by A. R. Co. Acme, Radisco, 
Murdock, Radio Craft; Clapp-East-
ham, Moorhead, etc. 

Dept. F5 

A. H. CORWIN & CO. 
4 West Park Street, Newark, N. J. 

ELECTRICALLY OPERATED 
DRAWBRIDGE 

THE United States Government re-
quires all drawbridges on navi-

gable streams to be supplied with two 
independent sources of power, and 
where electricity is available this is 
usually one of them, a gasoline engine 
usually being the other. 

However, at Rio Vista, where Solano 
and Sacramento Counties have recently 
completed a bascule type bridge over 
the Sacramento River, both sources of 
power are electric. 'This was possible 
on account of service being available 
from both the Pacific Gas 81 Electric 
Company and the Great Western 
Power Company at that point. 

Each apron of the bridge is operated 
by a 20-h.p. 3-phase 220-volt motor, 
and each motor has its own control, so 
that the movements of the aprons are 
independent of each other, though they 
are usually operated simultaneously. 
The large bolts which lock the aprons 
together when the bridge is closed are 
operated by two 5-h.p. motors, and the 
gates at each end of the bridge by 2-h.p. 
motors. All this apparatus is under the 
control of the bridge operator located 
in the small operator's house at the west 
end of the bridge. 
As the Pacific Gas 81 Electric Com-

pany has only single-phase service 
available at Rio Vista, a motor gener-
ator set was installed in the operator's 
house to convert the service to 3-phase. 
This comprises a 40-h.p. single-phase 
motor direct-connected to a 30-k.w. 3-
phase 220-volt generator and exciter. 
By a system of switcbPs power can 

be supplied to the bridge from either 
service at will and changed from one 
to the other almost instantly so that the 
chance of failure in the operation of the 
bridge is so very remote as to be prac-
tically obviated. 

HIGH SPEED WIRELESS MANUAL operation is doomed as 
far as long-distance radio traffic 

is concerned. The ever-increasing cost 
of high-powered stations makes it neces-
sary to handle a far greater volume of 
traffic than can be handled by the usual 
method. Thus some of the present 
transatlantic stations are operating at 
50 words to 100 words per minute by 
means of automatic transmitters and 
receivers. In England experiments 
have been going on for some time with 
automatic transmitters capable of a 
normal speed of 450 words per minute, 
and even 1,000 words per minute dur-
ing demonstrations. The recording is 
effected by means of a special electro-
chemical apparatus. This apparatus 
consists of a specially prepared paper 
drawn between a roller and a marking 
pointer. The arrival of the signal 
causes a current to pass through the 
paper producing discoloration. 

• 
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The agents listed below carry all 

Radio Co-operation of Radisco Instruments 
Did you ever stop to consider the "Radio-Co-operation" of the instruments you buy? How 
do they co-operate and conform with each other, when they are hooked up in your station? 
Do you get the strength of signal that only comes from apparatus "that works in harmony" 
Radisco apparatus does just that; every single instrument turned out by Radisco Engineers 
is a piece of master craftsmanship which must be subjected to the most rigid scrutiny of 
laboratory censorship known; and not a single article is marketed until it is proven by actual 
tests to work in harmony with the other Radisco instrument of quality in "Radio-Co-
operation." 

The latest triumph to be released from the Radisco Laboratories is the 

Radisco Coupler 
Specially designed for use with the No. 1 Variometer 

ALBANY, N. Y. 
Shotton Radio Mfg. Co., 
8 Market St. 

ASHEVILLE, N. C. 
Hi-Grade Wireless Instrument Co. 

BALTIMORE, MD. 
Radio Engineering Co., 
614 No. Calvert St. 

BEINVILLE, QUEBEC, CAN. 
Canadian Radio Mfg. Co. 

BOSTON, MASS. 
Atlantic Radio Co., 
88 Broad Street. 

BROOKLYN, N. Y. 
Kelly & Phillips, 
312 Flatbush Ave. 

CHICAGO, ILL. 
Chicago Radio Laboratories, 
1316 Carmen Ave. 

EUREKA, ILLINOIS 
Klaus Radio Co. 
Branch, Peoria, Ill. 

The stationary winding consists of 37 turns in groups of six turns 
and single turns. Strength and high insulation insured by use of 
Bakelite tubing. Brass bearings support thoroughly seasoned wooden 
ball; Brass shaft of standard size to fit the No. 67 Corwin dial 
projects far enough for Coupler to be readily mounted. The whole 
instrument is finished off on a neatly varnished wooden base. 

No. 2 Coupler (as illustrated) $8.50 
No. 2 D. Coupler with dial $9.75 

Shipping weight 3 pounds 

Radisco products andthey will be glad to consult with you 
on the New Radisco Coupler 

KANSAS CITY, MO. 
McCreary Radio Supply, 
4th & Delaware Sts. 

LOS ANGELES, CALIF. 
The Wireless Shop, 
511 W. Washington St. 

NEW ORLEANS, LA. 
Rose Radio Supply, 
604 Gravier St. 

NEWARK, N. J. 
A. H. Corwin & Co., 
4 West Park Street. 

NEWCASTLE, PENN. 
Pennsylvania Wireless Mfg. Co., 
507 Florence Ave. "8HA" 

OMAHA, NEBRASKA 
0-B Radio Supply Co., 
406 Brown Building. 

PHILADELPHIA, PENN. 
Philadelphia School of Wireless 
Telegraphy, 

Broad and Cherry Streets. 

PROVIDENCE, R. I. 
Rhode Island Elec. Equip. Co., 
45 Washington Street. 

PORTLAND, ME. 
Atlantic Radio Co., 
15 Temple Street. 

PITTSBURG, PENN. 
Radio Electric Co., 
3807 5th Ave. 

SEATTLE, WASH. 
Northwest Radio Service Co. 
609 Fourth Ave. 

SCRANTON, PENN. 
Shotton Radio Mfg. Co. 
P. 0. Box 3, 
Branch 8 Kingsbury St., 
Jamestown, N. Y. 

ST. LOUIS, MO. 
The Benwood Co., Inc., 
13th and Olive Street. 

TORONTO, ONT., CAN. 
The Vimy Supply Co., 
567 College Street. 

WICHITA, KAN. 
The Cosradio Co., 
1725 Fairmount Ave. 

Responsible Dealers: Write for interesting sales proposition on Radisco apparatus 

If none of the above agencies are in your vicinity, or do not give you the desired 
information on Radisco Apparatus, communicate with 

RADIO DISTRIBUTING COMPANY Newark, New Jersey 
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"IN THE GOOD OLD SUMMER TIME" 
You did not get that C-W set fixed up. Get 
busy now so you will be in for the coming 
season. We have parts or finished instru-
ments. Only the best get our list before 
buying. 

DEALERS, if you are going to be ready 
for the Holiday rush, let's have your 
orders. We are going to publish our 
dealers' list, get your name in. Our ap-
paratus is licensed under Armstrong 
Patent No. 1,113,149. 

Remember—"You may pay more 
better". 

but you can't buy 

A 
ACE 
E 

The Precision Equipment Company, Inc. 
Manufacturing Engineers 

2437 Gilbert Ave. Dept. B Cincinnati, Ohio 

A RADIO RECEIVING SET 

$6.50 
Just the thing for beginners. Requires an an-
tenna only 100 ft. long and 30 ft. high. Can 
be used for field work and various experi-
mental purposes. Only an hour to install it 
and hear signals. Range up to several hundred 

CORWIN BINDING POSTS 

12c each 
A multi-purpose binding post, adaptable to any type of 
equipment, adding to the appearance of the finest in-
strument. Use them on your new set. 
"We are all out of catalogs,—new catalog ready about 
Dec. 1st. 
Money will be refunded to those who did not receive 
a catalog and have paid for it. Please notify us. 
The American Electro Technical Appliance Co. 
235 FULTON ST. DEPT. EM. NEW YORK CITY 

OVER A THOUSAND 
Amateurs have taken advanta<re of our offer of 

INSTALLMENT PLAN 
purchase of ANY piece of ANY rrutke of •pparatu• p•rts, supplies an raw 
materials. If you are not receiving the -RVA- BULLETIN, you sitoulti »GA 
ten cents for it and receive the September issue as the first one (• t page 
ietru•) together with a loose leaf binder, Bargain supplements, etc. 

J. DONALD VANDERCOOK & CO. 
3 North York Street 

ELMHURST ILLINOIS 

ARE YOU INTERESTED IN MACHINE WORK? 
If So, Do Not Fail to Read the Series of Articles by H. H. Parker Beginning 
in This Number. They Will Tell How to Make Your Own Shop Equipment. 

Subscribe Now to Everyday Engineering Magazine. 

COMBINED COAL GAS AND 
WATER GAS PROCESS 

THE outlines of a process of gas 
production is given here, from 

Vienna, in which the distillatory coal 
gas method is operated in combination 
with the well-known and more recent 
water gas process. To start with, air 
is blown through a converter filled with 
coke. This produces a gas rich in 
carbon monoxide and of fairly good 
calorific value. It is used to heat a 
superheater. This may be taken as 
the first step. Next, the converter is 
charged with bituminous coal and su-
perheated steam is blown through it 
in the reverse direction to that taken 
by the air. The steam has been super-
heated in the superheater just men-
tioned. Here a double operation takes 
place. The hot steam generates in the 
presence of the hot coke, hydrogen and 
carbon monoxide gasses. This mixture 
is water gas. Simultaneously the coal 
is acted on by the intense heat and 
ordinary coal gas is distilled and mixes 
with the water gas, and the two go off 
to the purifiers and to the gasholders. 
When the heat falls to a point where 
the distillation and decompositions no 
longer take place in proper degree, the 
first cycle is recurred to and air is 
blown through the coke now in the 
converter, but in the reverse direction 
to that taken by the steam; it is a re-
currence to the original direction of the 
air. It will be seen that there is here 
no residue of coke, that even the pro-
duction of tar may be minimized, and 
that the principal side product will be 
ashes and slag. 

A SECRET WIRELESS STATION 

AWIRELESS telegraph outfit has 
been discovered by fishermen at 

Melleha Bay, anchored in 20 fathoms 
of water, with the masts and working 
parts below the surface to a depth of 
8 fathoms. The apparatus, which is 
said to be complete in every detail and 
of German manufacture, was removed 
by the Dockyard Authorities for ex-
amination. 

The smelting of zinc was commenced 
in England about the year 1743 by 
Champion, who maintained great se-
crecy about the process. The zinc was 
used for a variety of purposes previous 
to its employment in brass making as 
all brass made at that time was pro-
duced by the calamine method, by 
means of which no metallic zinc was 
required. The fact that better brass 
could be made from the metallic zinc 
required a long time for acceptance 
and it was even as late as 1859, says 
Percy, that a few calamine brass fur-
naces were still left. Within a few years, 
however, they passed out of existence. 
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Amplification 100 Times 
Do you want to receive signals of marvelous strength; to hold those that grad-
ually fade out and to bring in stations that you have never heard before? You 
do not need a big aerial to get them,—use the new 

PARAGON 
RA-Ten 

Amplifying Short 
Wave Receiver 

Greatest Improvement in Modern Radio 
Do you remember the super service of the old original Paragon RA-6 ampli-
fying short wave receiver? This new set surpasses it in every respect 

and the original RA-6 was the only one of its kind 

150% improvement over the old original Paragon, away ahead of all other 
receivers and excels the most serviceable set on the market today. 

Here are the 150% Pointers 
A Wave Length range of 16o to i,000 meters. 
24% more sensitive and selective than the RA-6. 
All amplification obtained without change of spark tone. 
Objectionable effect of change in note entirely eliminated. 
Coupling has scale of i8o° instead of go°, giving wider range 

of coupling. 
Controls on all adjustments fitted with vernier attachments per-

mitting of very fine tuning and control. 
No dead end losses. 
Cabinet of quartered oak; overall size 205/8 x 8 x 71/2 "; white filled 

engraving, bakelite panel, knobs and dials. 
Every set sealed before leaving factory, which is a guarantee for 

two years. 
A super product of Adams Morgan Co.'s unapproachable engineers. 
And the price $85.00. 

Startling surprises in store for you if you will send for special bulletin describing this set. 

Remember the old Paragon—this one beats it and all others by miles—our special bulletin 
tells you how. Send for it—it's free. 

Our word of honor to you is our guarantee. Let us prove it. 

CONTINENTAL RADIO AND ELECTRIC CORP. 
J. DI BLAS!, Secretary 

DEPT. F.6. 

Sole Distributors of the Paragon RA-Ten 

6 WARREN STREET 

J. STANTLEY, Treasurer 

NEW YORK 
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C W 
ACME TRANSFORMERS 

High voltage D.C. from rio volts A.C. 6o cycles is easily 
obtained by using this transformer and rectifying tubes. 
The pulsations are easily smoothed out with ACME 
CHOKE COILS and CONDENSERS. 

200 watts 500 volts D.C. 50 watts 350 volts D.C. 

This transformer may also be used for Radio Telegraphy 
using A.C. on the power tube modulating at 6o cycles. 

WRITE FOR BULLETINS 

ACME APPARATUS COMPANY • 
24 Windsor Street Cambridge 39, Mass. 

Transformer and Radio Engineers and Manufacturers 

YPE Z. R. F. Regenerative Receiver for 175 to 600 meters consists of our 
1 new Z. R. V. Variometer, a coupler of similar construction to the variometer, 
grid condenser and grid leak. The panel is of 4-inch bakelite, handsomely 
engraved and fitted with three 3-inch dials. It measures 1434, inches long by 55(t 
inches high and exactly matches our detector and amplifier panels advertised in 
last month's Everyday Engineering. 

TYPE Z. R. F. REGENERATIVE RECEIVER 638.00 
TYPE Z. R. V. VAR1OMETER only  6.50 

Apparatus which excels in those qualities which for 13 years have maintained its enviable 
reputation for reliability will be found pre-eminent in the display rooms of discriminating 
dealers and is manufactured by 

CLAPP-EASTHAM COMPANY 
131 Main Street Cambridge, Mass. 

(atabas matted for 6c stamps 

MAKE YOUR OWN REGENERATIVE RECEIVER 
USE WILCOX VARIOMETER PARTS 

SET NO. ONE con-
tains carefully turned 
wooden parts as il-
lustrated. 

Price $2.50 Postpaid 

THE WILCOX LABORATORIES, 

SET NO. TWO con-
tains all parts for 
varlometer Including a 
3" dlaL 

Price $5.00 Postpaid 

LANSING, MICH. 

BOOK REVIEW 
SELECTED STUDIES IN ELEMENTARY PHYsics. 
By E. Blake. 175 pages, 43 illustrations, 
cloth bound, 71 by 5 inches. Published 
by The Wireless Press, Ltd., London, 
England. 
A man who knows nothing of wire-

less can make a set work, and a man 
can know quite a little about radio tho 
he is entirely ignorant of the scientific 
phenomena upon which it is based. 
To sum up Mr. Blake's book in a 

few words, it supplies the information 
which writers do not consider a part of 
radio books, namely, explanations of 
such subjects of physics as aether and 
space, matter, force, and motion, stress, 
strain and elastricity, electromagnetic 
theory of light, chemical actions, names, 
formulas, and electro-chemical equiva-
lents, all of which have a bearing on 
radio work. 
Many answers to puzzling questions 

which continually confront the radio 
experimenter are found in this book. 

NONFERROUS MINING INDUS-
TRY IN THE UNITED 

KINGDOM 

DISCUSSING the nonferrous min-
ing industry in the United King-

dom, Consul-General Robert P. Skin-
ner, of London, says that tungsten ores 
(wolfram and scheelite) are mainly 
by-products in tin mining, and the high 
prices realized for these materials and 
for arsenic ore during the war were of 
great assistance to the tin mining com-
panies producing them. Tungsten was 
in great demand for high-speed steel 
making and some attempts were made 
to work mines yielding wolfram alone; 
but, with one exception, these mines 
scarcely reached the productive stage 
during the war, and at the present mar-
ket price for the ore they cannot be 
worked at a profit. The British pro-
duction of tungsten ores amounted in 
1918 to 302 tons, or about 1 per cent 
of the world's output. 

Arsenic ores (arsenical pyrites or 
mispickel) is a sulpharsenide of iron. 
White arsenic is the product of a roast-
ing process, and in most cases is a by-
product of the treatment of tin ore. 
During the roasting process the iron is 
oxidized and the arsenic volatilizes as 
"arsenic soot," being collected in the 
flues. "White arsenic" (As202) is the 
refined product. The British produc-
tion in 1918 was 2,349 tons, or about 
15 per cent of the world's production. 
Barium minerals occur as barytes 

(sulphate of barium) and witherite 
(carbonate of barium), the latter form-
ing only a small proportion of the pro-
duction. The present British production 
(66,360 tons in 1918) is about 22 per 
cent of the world's production and 66 
per cent of the normal home consump-
tion. Barytes is in part a by-product 
of lead and zinc mining; but the larger 
proportion is mined independently, and 
the production can be largely increased. 
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announces 

THE IDEAL AMATEUR TUBE 
in this new 

AudioTron Detector Type C-300 
WITH STANDARD FOUR PRONG BASE 

Insist on Type 
C-300 

$5.00 
Patented Nov. 7. 1905; Jan. 15. 1907: 
Feb. 18. 1908. Licensed only for am-
ateur or experimental uses in radio 
communication. Any other use will be 
an Infringement of above patents. 

,-f- YPE C-3o0 possesses combination properties—it 
functions as a highly sensitive spark detector, an 
Audio-Frequency Amplifier, an Oscillator for re-

generative amplification and C W reception, a radio-
phone detector and amplifier—with the added ad-
vantages of low B Battery (18-2272 volts) ease and 
permanency of adjustment, uniformity and quietness. 

Type C-3oo is produced by an entirely new process of 
manufacture. Gas action must be coupled with elec-
tron emission for high signal audibility and sensitive-
ness as a detector. In the past it has been impossible to 
control this necessary gas content during manufacture 
and also obtain uniformity. Put Type C-3oo to the test 
as we have in comparison with all previous types of 
tubes. I am confident of your answer. 

Produced in large quantities entirely by machinery in 
the largest vacuum tube factory in the world has made 
it possible to offer Type C-3o0 at the remarkable price 
of $5.00. Every tube is carefully inspected and tested 
and is guaranteed free of all mechanical and electrical 
defects. 

Cunningham Type C 301 High Vacuum Amplifier 
is designed to meet the demand for the Navy Type amplifier and 
regenerative receiver. The internal structure and exhaust permit 
operation at plate voltages of 40 to 100. Ampli-
fication constant 7 to 9 with internal impedance 
of 20,000 to 12,000 ohms. Price 

SEE YOUR DEALER TODAY and get your copy of Bulletin C-300 describing these new tubes. If your dealer 
cannot supply you send us his name and address and we will mail you a copy without charge. 

Service and Quality since 1915 Guaranteed by 

Dealers—Jobbers 
You will be interested In my proposition 
on the new tubes with the standard 

four prong base. packed in attractive 
Individual cartons. DELIVERIES FOR 
60 DAYS NECESSARILY IN ROTA-

TION. Write today for full details. TRADING AS 

AUDIOTRON MFG. COMPANY 
35 MONTGOMERY ST. SAN FRANCISCO 
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Here's How! 

In spite of Prohibition we can still use the old expression, to show you that 
your inductance units can be purchased at just as reasonable a figure as any 
other part of your equipment. There's just One way—buy direct from the 
manufacturer. Honeycomb Coila are now available at "direct-to-you" prices 
—Look them over: 

Turns Price Turns Price 
Unmounted Unmounted 

25 50 300 85 
35 50 400 90 
50 60 500 1  00 
75 60 600 I  15 
100 65 750 1  35 
150 70 1000 1  60 
200 75 1250 2  00 
250 80 1500 250 

Any of the above sizes will be sent postpaid to all points in the U. S. upon 
receipt of remittance. To avoid delay or possible loss remit only by Postal 
Money Order. 

COTO-COIL CO. 87 WILLARD AVENUE 
PROVIDENCE, RHODE ISLAND 

AMPLIFIERS 
In the purchase of an amplifier, there 

are three vital points that must be very 
seriously considered:— 

First, the amplifier itself—its me-
chanical and electrical construction, the 
quality of the materials, etc. 

Second, the manufacturers—their ex-
perience, engineers and equipment. 

Third, the performance—that is, the 
dependability of the apparatus, the 
actual efficiency of the apparatus in 
operation, etc. 

A Few Features of the Cockaday 
Amplifier 

Small and Compact 
Rugged Construction 
Designed and perfected by competent 

engineers in well equipped Research 
Laboratories. 

50% Louder Signals 
Does not "Howl" 
Greater operating efficiency 

When you have carefully weighed and considered these three 
factors, you too, will choose a Cockaday Amplifier. Made in 
four standard types. 

Dealers:—Write for Prices 

DETECTOS 
AND 

SINGLE STAGE ArAPLIF- . 

OET. 1 

Type DA-1 
Detector and Single 

Stage Amplifier 
$45.00 

L. M. COCKADAY & CO. 
Dept. B. 2674 Bailey Ave. New York 

STEEL FOR DIES 

DIE blocks for making drop forg-
ings are made in four standard 

grades of steel, of which three are alloy 
steels. Blocks of chrome steel, heat 
treated, come ready for service and 
require no further hardening. This 
steel makes a good block for medium 
and heavy forgings, such as crank-
shafts, gear blanks, etc. These blocks 
show a normal scleroscope hardness of 
about 45, but can also be furnished in 
a hardness of 50 to 55, if required. 

Die blocks of chrome nickel steel are 
furnished both in the annealed and in 
the heat treated state. When annealed, 
they show a scleroscope hardness of 30 
or less. When heat treated, the hard-
ness varies between 33 and 36. When 
furnished in the heat treated state, the 
blocks do not require hardening. These 
blocks are especially recommended for 
forgings of heavy sections, owing to the 
heavy strains to which the die blocks 
for such forgings are subjected. Blocks 
of this material can be hardened to a 
scleroscope hardness of 65. 
The third grade of alloy steel from 

which die blocks are made is the oil 
hardening chrome nickel steel. The an-
nealed blocks show a scleroscope hard-
ness of 32, while the heat treated blocks 
show a hardness of 34 to 36. Blocks of 
this steel are especially recommended for 
thin sectional, deep impressions or in-
tricate shape forgings. These blocks 
may be hardened to 70 scleroscope and 
in hardening them it is essential that 
the entire block be immersed in oil. 

Blocks of carbon steel are also 
furnished either in the annealed or heat 
treated state. The annealed blocks 
show a scleroscope hardness of 30 or 
under, while the heat treated blocks 
show 33 to 35 deg. Heat treated blocks 
may be sunk without any further treat-
ment. These blocks are especially rec-
ommended for upsetting dies. With 
blocks of this steel, a scleroscope hard-
ness up to 60 is obtained. 

In heating die blocks for heat treat-
ment, the blocks are placed in the 
furnace face up, and an air space of at 
least 6 in. is allowed between blocks. 
The blocks are allowed to heat slowly 
and evenly till they reach a temperature 
of 1400 deg. F. In order that the block 
may be thoroughly "soaked," that is, 
uniformly heated all through, a period 
of 50 minutes per inch of the smallest 
dimension of the block must be allowed. 
The block must be drawn immediately 
after hardening. If blocks which have 
been hardened are to be annealed they 
are heated to 1400 deg. F. and allowed 
to cool slowly in a sealed furnace. 

Before a die block is heated for hard-
ening the impression should be care-
fully polished. Cold blocks must not 
be introduced into a furnace already 
hot. If a block shows uneven heating 
by uneven color it should not be 
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• 

quenched. The block should not be 
allowed to become dead cold in the 
bath. The above information on die 
blocks is taken from a booklet on the 
subject issued by the Pennsylvania 
Forge Co. 

SYNTHETIC RUBBER IN 
GERMANY THE production of synthetic rubber 

by the firm of Friedrich Bayer in 
Germany attained 150 tons per month 
toward the end of 1918. This rubber 
sold at 37 marks per kilogram ($4 per 
pound on a nominal exchange rate 
basis), and was used almost exclusively 
for storage battery jars for submarines, 
portable lamps for the army, army auto-
mobiles, etc. 

FIGURING MATERIALS USED IN 
CONCRETE ONE of the first problems in plan-

ning any concrete construction is 
the quanity of each material necessary. 
The quantity may be estimated as fol-
lows: Suppose 850 cubic feet of ce-
ment is needed. A mixture of 1-2-4; 
that is one part cement, two parts sand, 
and four parts gravel by volume is used, 
requiring two bags of cement and mak-
ing a total of cubic feet of concrete. 
It will require just 100 times as much 
of each material as in a two bag cement 
mixture, or 200 bags of cement, 375 
cubic feet of sand and 750 cubic feet 
of gravel to make 850 cubic feet of 
concrete. Calculations may be made 
for any size structure on this same 
basis. 

ELECTRIC VEHICLES IN 
ENGLAND 

In England there is considerable in-
terest in the electric vehicle. Its de-
velopment is restricted, however, be-
cause there are so few charging stations. 
Of the two standard types of storage 
battery of motor cars no preference is 
reported for the other. It is said that 
the nickel-alkali-iron oxide battery rep-
resented in this country by the Edison 
Battery, stands abuse better. There is 
a new Italian battery, the De Markis, 
of the lead plate type which is very 
favorably spoken of. The storage bat-
tery shunting locomotive is being used 
in England in track yards with con-
siderable success. The warning is given 
that in charging a storage battery the 
temperature should not be allowed to 
rise above 115 ° Fahrenheit. 

In Chicago the customers purchasing 
electric power and light are increasing 
at the rate of 30,000 to 40,000 addi-
tional consumers each year. It is 
thought that the Chicago Co. is the 
largest one in the world of its kind. 

()NNW GUT 
Al RADIO 

You Can Get Signals From 
Stations You've Been Missing 
"Effective Resistance" has been reduced almost to the vanish-
ing point in the Connecticut Variable Condenser. That means 
to you a stronger signal—therefore an increased range. You can 
therefore get signals from stations you've been missing. The 
scale is graduated over 360 degrees (twice that of the rotary), 
which means clearer readings throughout, with the special ad-
vantage of securing readings at both the low and high extremes 
of the scale. 
These two cardinal advantages enable the average operator to 
secure results hitherto possible only for the expert. 

A simple booklet explains and illustrates this Variable 
Condenser thoroughly—send a postal 

for your copy. 

Mention Your Dealer's Name 

CONNECTICUT MtIrrIM COMPANY 1111 
Merid.•n Connecticut 

EFFECTIVE OCTOBER 25, 1920 
Revised list prices of "STANDARD VT BATTERIES" will be: 

Type No. 

7623  $1.50 
7625   2.65 
7650 (Plug Variable)  3.50 

New List Price 

List price of 'ARRANBEE" Miniature Jacks and Plugs will remain 
$1.50 per dozen. One amateur says "think they are just what 
every amateur needs." You'll say the same. 
Patronize the Dealer Handling These Products and Be Satisfied. 

RICHTER-SCHOTTLER CO., Mfgrs., 198 Roebling St., Brook-
lyn, N. Y. Pacent Electric Co., Inc., Sole Eastern Agents, 

150 Nassau St., New York. 
Standard VT Battery 

Type No. 7623 

LEARN MORE TO Practical Automobile, Mechanical and Electrical Books. Catalog 
EARN MORE— Free. Norman W. Henley Pub. Co., 2 W. 45th Street, New York City. 

Please mention EVERYDAY ENGINEERING MAGAZINE 
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An Inexpensive Radio 
Receiving Set for Amateurs 
pox the beginner in Radio work, this DeForest Simplified 
1. Radio Receiving Station offers the easiest and least expensive 
way to secure accurate, efficient and expertly designed apparatus 
of usual DeForest superior quality. The set is complete; Aerial 
and Ground connections, "Honey Comb" Tuning Coils, Crystal 
Detector, Tuning Condenser, Head Telephones, all necessary wire, 
insulators, back-board, base mounting, etc. Full instructions for 
installing and operating accompany the apparatus. The beginner 
can secure no better apparatus and with this set will gain practical 
knowledge and experience. Price, Complete Set, $47.35. 

SEND FOR CATALOGUE 
Describes and illustrates DeForest Receiving Apparatus and the 
DeForest Unit-System, of which the above set is a part. Send 
10c for a copy. 

' DE FOREST RADIO TEL. AND TEL. CO. 
Inventors and Manufacturers of High Grade Radio Apparatus 

1415 Sedgwick Avenue, New York City 
Lee DeForest, Inc., 451 Third Si., San Francisco, Western Distributors 

—........lie*ZSZOk\lb\Vt\ erdetlifgilor gi 
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ATTENTION AMATEURS 
The only practical adapter 

Price $1.50 

RADISCO AGENCY 

Made by the 

\ I\I AMATEUR WIRELESS EQUIPMENT CO. 

1390 Prospect Ave., Bronx, N. Y. 

Catalogue sent on receipt of 10c, which 
may be deducted from first order. 

We make up sets to specifications 

yN 

Dealers write for proposition 

THE RADIO ELECTRIC COMPANY. 
Write us about our new audion control, on standard 5" x 5" panel. 
Bulb in rear of panel. May be put in 5" x 5" cabinet. Price $9.00. 

Write for circular. 

We carry a complete stock of apparatus and parts. 
Send 10 cents for our new catalogue. 

The Radio Electric Company, 
3807 FIFTH AVENUE, E. PITTSBURGH, PA. 

OLD INNER TUBES HAVE MANY 
USES ALL motorists, and that term now in-

cludes many thousand farmers and 
mechanics, accumulate damaged or un-
serviceable inner tubes. What to do 
with them besides selling them at a. 
small price for old rubber is a question. 
But these old tubes can be used in 
many ways to give excellent and varied 
service. If cut crosswise in widths from 
a quarter to a half inch, excellent rub-
ber bands can be made. They may be 
used in numerous ways, as for holding 
the pages of note-books, or for holding 
the tubes that have been repaired and 
are carried in the automobile. They 
may be used for holding the covers of 
the boxes filled with small drills, cotter-
pins or nuts. They also serve for se-
curing small bundles. Various other 
uses will suggest themselves to the 
owner. Being so much larger and heav-
ier, they are much more useful than the 
bands usually sold in stores. 

Pieces of tubes may be cut with scis-
sors and used for washers for various 
purposes. These washers will not last 
as long as washers made of treated fab-
ric or special packing for general use, 
but considering what they are, they give 
reasonably good service. Occasionally 
the nozzles on hose or tree-spraying 
outfits will not fit tight and a washer cut 
from an old tube will serve an emer-
gency purpose and perhaps will save a 
special trip to town or to a store when 
work is pressing. 
By starting at the end, cutting spi-

rally round tube, one can get as long a 
strip of the rubber as one wants. These 
strips may be used to wind hammer and 
ax handles and iron lever handles on 
farm implements. Put on some rubber 
cement on the handles and then wind 
on the strips of rubber, being careful 
to keep them stretched fairly tight. 
There is a little trick to tucking the 
last end under the last "two times 
around," but after one handle has been 
wrapped the others are done easily. 
These wrapped handles do not blister 
the hands and the rubber wrapping will 
be found perferable to wrapping with 
adhesive tape. 
By all means save the valve stems. 

Sometimes a valve stem is damaged and 
must be discarded. The valve stem out 
of an old tube can be inserted, ce-
mented, then fastened by the wing nut 
and lock nut, and the tube will be as 
good as it ever was. 

Pieces of old inner tube can be used 
for patching any articles made of rubber 
in an emergency but great care should 
be taken in cementing to insure adhe-
sion of the rubber. Old rubber will not 
stick as well as new material. 

ARE YOU READING 

THIS ADVERTISEMENT ? 

nOES it occur to you that while you are reading 
1-# these lines fifty thousand other people might 
be reading your advertisement It It occupied this 
spar,a? You are out this time, but there is no rea-
son why you shouldn't get in soon. 

Write for Advertising Rates Today 
EVERYDAY ENGINEERING 

MAGAZINE 
2 W. 45th Street New York City 

Please mention EVERYDAY ENGINEERING M AGAZINE 
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A BRIEF HISTORY OF ARTI-
FICIAL LIGHTING 

J UST how man first came to harness 
fire for heat and light we shall 

probably never know. Many are the 
legends and myths as to its origin. In-
numerable are the phases of •its wor-
ship. Incalculable are its beneficiences. 
And interesting, indeed, are the steps by 
which man has advanced from .the 
flickering torch and arduous firestick 
to the brilliant filament and powerful 
arc of modern times. Perhaps a flash 
of lightning kindled the leaves of some 
primeval forest to the wonderment and 
alarm of our arboreal forebears. Per-
haps the striking upon a rocky ledge of 
a stone hammer aimed at some enemy, 
showed the latent spark awaiting man's 
bidding. Who can tell? 
And like was his wont as to all things 

that represented his greatest needs and 
above which clustered his most direful 
fears, man from the beginning of time 
has worshipped the "sacred flame." 
The Peruvian with his Vestals of the 
Sun and the Roman with his Vestal 
Virgins, were but echoing the worship 
of the savage and of the early Egyp-
tian, who looked upon fire as a ravenous 
beast that bit all that approached, or 
as an insatiable god that devoured 
everything it could seize, only to be 
ultimately destroyed by what it con-
sumed. 

All tribes agree that some time— 
somehow—the priceless gift of fire 
came from the sky—whether from the 
mysterious recesses of the sun or from 
the sacred realms of the gods. And 
strange to say, the ultimate in light 
was the result in part of a significant 
"message" from the clouds interpreted 
by that mighty minded American, Ben-
jamin Franklin; although nearly a 
hundred years elapsed before man fully 
profited by the lesson of the kite and 
the key. 

Probably the most interesting and 
beautiful of all of the myths having to 
do with the, origin of fire is that of 
the Greeks with reference to Prome-
theus. He and his brother, Epimetheus, 
were commissioned by the gods to cre 
ate and people the earth. Epimetheus, 
it seems, was so prodigal in endowing 
the animals with distinctive qualities 
that when he had finished man, he 
found that he had no gift worthy to 
bestow. He therefore appealed to Pro-
metheus, who, with the aid of Minerva, 
lighted his torch at the chariot of the 
sun and gave to man the precious gift 
of fire. 
Man was thus ena,bled to make weap-

ons and tools; as well as to light and 
warm his dwellings and ultimately to 
develop the arts and industries. The 
cave man doubtless felt duly grateful 
for his fitfully flaring torch which re-
vealed to him the yawning abyss or 

(Continued on page 173) 

MURDOCK 
No. 55 

2000 OHM SET $4.50 
3000 OHM SET  5.50 

THE "FONES" FOR YOU 
because they meet the most exacting 
requirements of any experimenter 
who desires, primarily, sensitive, sus-
tained service. 

We urge a TRIAL, since we know 
that you will appreciate their supe-
riority. 

FOR SALE BY LIVE 
DEALERS EVERYWHERE 

Bulletin No. 20 will 
he sent on request 

Wm. J. Murdock Co. 
90 CARTER STREET 
CHELSEA, 50, MASS. 

SEE OUR SPECIAL BOOK OFFER 
ON PAGE 102. VALUABLE 
BOOKS GIVEN AWAY FREE. 

Federal 
Radio 

Accessories 
Are the Recognized 

STANDARDS for Their 
Respective Uses. 

BULLETIN 102 W.A. 
Gives full description. Be-

sides it contains valuable 
information on 

AMPLIFICATION 
of Radio Signals 

Send 6c in Stamps today and 
receive this Bulletin 

FEDERAL TELEPHONE 
AND TELEGRAPH CO. 

1756 Elmwood Avenue 
BUFFALO, N. Y. 

SELENIUM, properly prepared, possesses 
the wonderful property of being sensi-

tive to light. In darkness Its electrical re-
sistance is very high, but light has the power 
of reducing this resistance to a low enough 
value to allow a current to pass of a den-
sity depending on the strength of the light. 
Selenium cells can be used to govern relays, 
controlling switches, which turn on the lights 
as daylight fails, and off again when arti-
ficial light is no longer required. This is 
only one of the many possible uses sug-
gested in Thos. W. Benson's book, "Selenium 
Cells," which tells in addition how to con-
,truct, test and use these cells. The price 
is $1.50 postpaid. 

SWANSON BROS. 
TECHNICAL BOOK SERVICE 

186 No. LaSalle Street Chicago 

"POROX" 
**Trade Mark 

High grade Batteries made up in 
single transparent Celluloid and 
Pyralin cells for model and radio 
work. 

Special Batteries macle to order 
also duplicating of foreign bat-
teries. 

Prices on request. 

ALBERT MULLER 

8758 Queens Boulevard 
Jamaica, Long Island, N. Y. 

el3alawin Phones 
The Choice of the Radio Engineer 
The foremost radio engineers of the country, with 

every facility at their command for testing the audi-
bility and sensitiveness of every phone, are the most 
ardent boosters of Baldwin Phones. 

Send for a copy of our new booklet C. It 
will explain completely and give prices. 

JOHN FIRTH & CO., INC., 
18 Broadway, 
New York 

Please mention EVERYDAY ENGINEERI NG MAGAZINE 
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LEARN WIRELESS AT HOME 
The Demand 

for 
Wireless Operators 

Far Exceeds 
The Supply 

The New York Wireless Institute will make you an operator—AT HOME—in your spare time— 
quickly, easily and thoroughly. No previous training or experience required. Our Home Study 
Course has been prepared by Mr. L. R. Krumm, formerly Chief Radio Inspector, Bureau of Naviga-
tion, N. Y. Radio experts able to impart their practical and technical knowledge to YOU in an easy 
to understand way, will direct your entire Course. The graded lessons mailed you will prove ao 
fascinating that you will be eager for the next one. The instruments furnished free, will make it as 
easy to learn the Code as it was to learn to talk. AU you will have to do, is to listen. 

BIG SALARIES 
Wireless operators receive excellent salaries ranging from $125 to $200 a month and it is only a 
stepping stone to better positions. There is practically no limit to your earning power. Men who 
but yesterday were Wireless Operators are now holding positions as 11^,lio Engineers, Radio In-
spectors, Radio Salesmen at salaries up to $5,000 a year. 

Travel the World Over 
A Wireless Operator can visit all parts of the world and 
receive fine pay and maintenance at the same time. Do you 
prefer a steady position without travel? There are many 
opportunities at the numerous land stations or with the Corn. 
mercial Wireless or with the Steamship Companies. 

FREE Instruments and Text Books 
We furnish free to all students, during the course, the 
wonderful receiving and sending set exactly as produced in 
the illustration. This set is not loaned but even to all 
students completing the Course. 
The Transmitter shown is the celebrated Omnigraph used by 
several Departments of the U. S. Government and by the 
leading Universities, Colleges, Technical and Telegraph 
Schools throughout the U. S. and Canada. Start the Omnigraph, place the phone to your ear and this remarkable invention will send you 
Wireless Messages, the same as though you were receiving them, through the air, from a Wireless Station hundreds of miles away. 
When you apply for your license, the U. S. Government will test you with the Omnigraph—the same model Omnigraph as we furnish to 
ear students. Ask any U. S. Radio Inspector to verify this. 

FREE Post-Graduate Course 
A ene month's Post-Graduate Course, if you so desire, at one of the 
largest Wireless Schools in N. Y. City. New York—the Wonder City 
—the largest port in the World and the Headquarters of every leading 
Wireless and Steamship Company. 

Easy Payments 
A small payment down will enroll you. We will make the payments so 
easy that anyone ambitious to enter the fastest growing profession— 
Wireless—may do so. 

Send for FREE Booklet 
Without obligating you in any way, send for our booklet "How to become 
an Expert Wireless Operator", —it is free. Mail the coupon attached, or 
postal or letter—but do it to-day. 

This wonderful Set for learning the Code furnished free with our Course 

III Electrical 
and Wireless Catalog 
JUST OFF THE PRESS 

DUCK'S 2ro. 4 264 Pages 

175 Page. of Wireless 
Instruments 

I Any radio amateur will tell you 
there is no catalog to take its place, 
and that it is a Beacon Light to 

intide you in the selection of your ap-
paratus. 

'THIS UNRIVALLED CATALOG 
!WAILED TO ANYONE UPON RE-
CEIPT OF 12c IN STAMPS OR COIN, 
which may be deducted on first dollar 
inirchase. 

Great cost of catalog and low prices 
prohibit distribution otherwise 

---- — --- ------ — — -- - 

What This Big Catalog Contains 
175 pp. Wireless Ap-

paratus for (Ion-
merdai a n d Ex-
perimental use; 

le pp. Raw Material; 
2 pp. Transformers; 
e pp. Auto and Ste 

Batteries; 
pp. Telegraph 
Instruments; 

42 pp. Motors and 
Dynamos; 

8 pp. Flashlights; 
2 pp. Medical Bat-

teries; 
pp. Ammeters and 
Voltmeters: 

20 pp. Electrical ..ad 
Mechanical /leeks. 

THE WILLIAM B. DUCK CO. I 
244-246 Superior Street, Toledo, Ohio 

The Radio Articles Are a Dist_nctive 
Feature of This Magazine 

THE N. Y. WIRELESS INSTITUTE 

Dept. 21, 258 Broadway New York City 
Send me free of charge, your booklet "How to become an Expert 
Wireless Operator," containing full particulars of your Course 
including your Free Instrument offer. 

Name   

Address   

City or Town State  

CHELSEA 
Variable Condensers 

(Die Cast Type) 
No. 1.—.0011 m.f. mounted $5.00 
No. 2.—.0006 m.f. mounted  4.50 
No. 3.—.0011 m.f. unmounted  4.50 
No. 4.—.0006 m.f, unmounted  4.00 

• Top, bottom and knob are genuine bakelite, shaft of 
steel running in bronze bearings, adjustable tension on 
movable plates, large scale reading in hundredths, high 
capacity, amply separated and accurately spaced plates. 
Unmounted types will fit any panel and are equipped 

No. 3 with counter-weight. 

Purchase from your dealer; if he does not carry it, send to us. Bulletin sent upon request. 

CHELSEA RADIO CO., 13 Fifth St., Chelsea, Mass. 
Manufacturers of Radio Apparatus and Moulders of Bakelite. 

TELEGRAPHY 
(Both Morse und Wireless and RAILWAY ACCOUNTING 
taught thoroughly and quickly. Big salaries now paid. 
Great opportunities for advancement. Oldest and largest 
school; established 41; year', Endorsed by Telegraph. Rail-
way. Radio, and Government officials. Expenses low - 
opportunities to ,are large portion. Catalog free. 
DODS E'S INSTITUTE 740 C ease Yates/Mee. lad. 

W We make a obarge el 2.5e far It No. K-12 
Issuing • souses receipt redeem-
able so • eon:base of 33 or more. Ready May 25 

You cannot get satisfaction from wireless instruments unless they are absolutely 
perfect. The slightest imperfection in construction destroys their efficiency. We 
catalog and offer for sale wireless apparatus of the highest quality, guaranteed to he 
mechanically and electrically perfect. 
Get a copy of our complete wireless catalog and order all of your radio material 
from one source of supply and save trouble. 
eur 180 page combined Manual and Catalog illustrates and accurately describes the 
uses of standard radio instruments. 

MANHATTAN ELECTRICAL SUPPLY CO. , INC. 
New York-17 Park Place St. Louis--11116 Piate It. 
Chicago-114 Se. Wells St. San Francisco--004 Mission St. 

IRELESS 

FOR S2.00 YOU 
can build an 

ELECTRIC MOTOR 
which will operate on any dry battery. All parta 
complete with Blue Prints. No extras required. 
Blue Prints only, 25e. 

A. F. Cassell 
52 West 130th St. New York City 

ANUAL 

Please mention EVERYDAY ENGINEERING MAGAZINE 
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A BRIEF HISTORY OF ARTI-
FICIAL LIGHTING 

(Continued from page 171) 

prowling beast. Indeed down to the 
time of Queen Elizabeth the -man 
about town" who sallied forth at night 
to join congenial spirits at the village 
inn or to pay his respects to his lady 
fair must needs call into service a 
torch bearer if he would not fall prey 
to the "strong arm" men of his day. 
The men and women of early Rome, 

and Pompeii and Athens, in all their 
splendor, were dependent upon lamps 
burning animal fat, the bronze and 
silver workers vieing with each other in 
their designing and fashioning. Candles 
of tallow, bayberry and "wax" came 
later, and gave rise to a wide variety 
of artistic candlesticks and candelabras. 
Illuminant gas made from coal was 
used as early as 1800. Petroleum-
kerosene—or "coal oil" as it was first 
called, came into use as an illuminant 
about the time of the Civil \Var. 
The first arc lamp was invented by 

Sir Humphry Davy in 1810, the energy 
being developed by the use of batteries. 
In 1863 the first machine to generate 
electric current for an economic purpose 
was used to light French and British 
light-houses. 
Thomas A. Edison, in 1879, as-

towided the world with his "incan-
descent" lamp, the first high resistance 
lamp, in which a filament was made to 
glow in a vacuum. The first filaments 
were made of paper, bamboo, etc., and 
later of carbon; tungsten in the past 
few years having taken the place of 
other substances. 

Distribution of electric energy was 
first accomplished by numerous plants 
supplying limited areas. The world's 
first electrical station was operated in 
Appleton, Wisconsin, in 1882. Alter-
nating current came into use in 1885. 
The first steam turbines were installed 
by the Westinghouse Company in 1900. 
An approximation of the development 
of electric business of today may be 
had from the statement that in 1912 
over seven and one-half million h.p. 
was developed in America, of which 
nearly five million was developed by 
steam and about one-half that much 
by water power. 
The wonderful Mazda lamp and en-

. closed arc of today would seem to be 
the ultimate in convenience, utility and 
economy in the lighting of home and 
office and yet the greatest scientist must 
doff his hat to the ideal efficiency of 
the humble little firefly's "lighting ap-
paratus" in which the non-utilized heat 
is reduced to a negligible minimum, 
notwithstanding the slur it has to bear 
of carrying its headlight on behind. 

Announcement in Re: 

WICONY RADIO APPARATUS 
Having acquired new and greatly enlarged factory facilities in order to take care of 
the extraordinary demands being made on us by the government, commercial and 
foreign requirements, we beg to announce the consummation of an arrangement with 

The Pacent Electric Company, Inc. 
Mr. Louis Gerard Pacent, Pres. 

150 Nassau Street, New York City 

whereby that Company, and Mr. Pacent will act as exclusive sales agents for Wicony Products to the 
experimenter, amateur, educational and research trade. 

Thus there is associated the most progressive manufacturers of High-Grade Radio Products and 
the most progressive selling agency in the country, through which their product will be distributed. 

The result will be more and better service, as well as more and better apparatus for all. 

WIRELESS IMPROVEMENT COMPANY 
Radio Engineers, Manufacturers and Distributors 

47B West Street, New York, N. Y. 

The 1920-21 Radio Season Is Here! 

Atlantic 

—with the indication of extensive 
continuous Wave transmission work. 
We carry a complete line of C-W 
equipment—motor generators, 
motors, transformers, impedances, 
vacuum tubes, etc. 

If you are in doubt concerning the proper 
equipment or its use we will be pleased to 
answer your questions—without charge. 

The modern Receiving Station is equipped 
with a loud speaking device. The new 
AMPLIFONE, as illustrated, will meet 
your requirements. Amplifies loud and 
weak signals equally well. Price, $20.00. 

Have you your copy of "Bulletin 14?" If 
not it will be mailed you upon receipt of 
ten cents—and you may deduct this amount 
from your first order of one dollar or 
more. 

Radio Company 
Incorporated 

Main Office: 
88 Broad Street, Boston 9, Mass. 

Portland Branch: 
15 Temple Street, Portland, Maine 

A NEW DETECTOR 
That cama either be used as a Panel Unit. as advocated 
by this magazine or "on the table." and only one knob 
le used lar Position and Pressure. Instantly adjustable 
to set spot on the crystal. Pries Maltese tested galena. 
Bane Ma. by Mn ins. $2.6*. Brae I Ins, by I Ina 

oupe $6.011. 

Jugt writs for information and list 

THE BARWICK RADIO SUPPLY CO. 
81 Britannia Ave. Hamilton, Ont., Can. 

VACUUM-TUBES REPAIRED 
Marconi—Moorhead—Audiotrons 
Four Dollars Each, Postage Paid 

Standard Grid Leaks, $1.25; Bases, 60c; 
and Sockets, $1.00. 

THE DALTON LABORATORY 
61 Belvidere Street, Boston 17, Mass. 

Please mention EVERYDAY ENGINEERING MAGAZINE 



174 Everyday Engineering Magazine for November 

YOU can now quickly qualify for a good paying 
job and a bright future in the Auto and Tractor 

field. At our great school you learn how to oper-
ate, adjust and repair all makes of AUTOS, TRAC. 
TORS. TRUCKS AND GAS ENGINES at a tuition 
easily within your reach. Write for facts today. 

Endorsed by Auto Factories, 
• s Graduates and Students 

Thousands of our satisfied graduates have made 
good and are now earning big salaries. You can do 
it too. Our method of instruction is thorough and 
complete. You work with the actual tools and 
machines at this school under expert instructors. 
Even/ detail is included and ¡nado sample and clear. 
Write for lull particulars right away 
co you can start earning good money during the 
winter in the city or be ready for a spring job on 
the farm. llundredsof other men are making good 
on the help 2 he Milwaukee Motor School gave them. 
Don't let your opportunity slip! 

FREE ,eveennetittp?ef 29 rynte°°vIgvoerl'eria! They are yours to take home with you. 
Send for our new Free Book—"Making You Mao. 
ter of the Auto... No obligation. Oct full infer. 
=goo. A letter or • ponteard will do, but welts at ono*. 
MILWAUKEE MOTOR SCHOOL 

Cent 2111 555 Downer Ave., Milwaukee, Wie, 

AUTOMOBILISTS 

Save up to 25', 0" on Gasoline 
You can double the pleasure you get from 
your car—have more power—use less 
gasoline by attaching the 

H-E-C Spark Intensifier 
$1.00 
EACH 

I—It Eliminates SPARK 
PLUG a n d Ignition 
Troubles, 

2—Overcomes Leaky 
Cylinders. 

3—MAKES CAR START 
EASY IN COLD 
WEATHER and Saves 
Storage Battery. 

4—Attached Very Quick-
ly and Will Show Im-
mediate Results. 

5—Made to Fit All Cars. 

TRUCKS, TRACTORS. 

Adjustable, special metal point spark gap 
—enclosed in treated glass. 

Mail Us Your Order Now — Today, We 
Absolutely Guarantee to Do What We 
Claim for Them. Free Literature. 

HERCULES ELECTRIC CORP. 
25 Blue Hill Avenue, Roxbury, Mass. 

í PEP 

MORE POWER 

L MILEAGE 

KILLS CARBON 
IN GASOLINE OR 
KEROSENE 

ENGINES 

Harm Guaranteed { Moneyless Back 

AGENTS CAN SELL—BIG PROFIT 
SELLS $1 CAN $4 STARTS YOU 

Chemical Reduction Co. 8B8o nB, Broads s. St.. 

It is One Thing to 
Desire—and Another 

to Determine 
Almost everybody WANTS a good 
job--but not so many have the WILL 
TO DO what is necessary to get it. 

Ask Yourself These Questions:— 
Are you ambitious/ Do you like machinery/ Do 

you want an opportunity to qualify for a better job 
—with prospects of earning MORE MONEY? Would 
a position with shorter hours interest you? IF YOUR 
ANSWER IS YES— 

We would advise you to see us at once.— 
Don't be a misfit 

THINK BIG—You can get what you want if you 
go after it the right way. 

KNOWLEDGE—Is the BIG answer to your chance 
to earn BIG MONEY. 

SUCCESS—Is the result of knowing hug/. 
THINK 11118 OVER—This ts your opportunity. 
WE TEACH YOU THE HOW—Of the biggest In-

dustry the World has ever known. 
AUTOMOBILISM—has no limit as to how BIG an 
amount of money you can earn. 

TAKE THIS OPPORTUNITY—to start yourself on 
a career of usefulness—make up your mind to 
BECOME AN AUTO EXPERT—and make yourself 
what you would like to be—A BIG SUCCESS— 
If you know how you cannot fall. 

If your present occupation offers you no chance of 
promotion our advice to you 1,--corne at once and 
LEARN THE AUTOMOBILE BUSINESS. 

Yours for a big success 

BUFFALO AUTO SCHOOL 
Buffalo. New York 

P.13.—If you cannot call send us your name for 
full particulars. 

SAVE MONEY! 
6000 MILES Guarantee 
Economy Reconstructed Tires 
made by our new special process 
are guaranteed to give good ser-
vice because the best materials 
are used in their construction. 
Our tires are guaranteed for 
6,000 miles and we give a FIRST 
quality Inner tube free with 
every tire ordered from us. Our 
tires are reinforced with extra 
plies of fabric making them 
strong so they resist puncture; 
and blowouts. 

RELINER IS FURNISHED WITH EACH CASINO 
AT NO EXTRA COST. 

SIZE TIRE TUBE SIZE TIRE TUBE 
3083.... $5.25.... 91.75 34x4.... $8.75.... $2.35 
30x3V2.. 6.25.... 1.85 3424./... 10.25.... 2.60 
32x3./a.. 7.25.... 1.95 35x4Vi.. 10.50.... 2.65 
3Ix4.... 8.00.... 2.IS 16x4./.., 11.00.... 2.75 
32x4.... 8.25.... 2.20 35x5.... 11.75.... 2.95 
33x4.... 8.50.... 2.25 37x5.... 12.00.... 3.10 
State with your order whether a straight side or 
clincher, plain or non-skid tread. Send a deposit 
of $2 for each casing ordered. Balance C. O. D. 
subject to examination. 7% discount if full amount 
is sent with order. References furnished If desired. 

UNITED ECONOMY TIRE CO. 
205 Wed 48th Street New York C;ty 

You Can Save $50.00 
Fir recovering your old auto 
top frame yourself. We 
make the. roe eeeee to lit 

arnILTI:k2  , a,n,d $8 46 and u  heads reil red 
Any person rhat •• 
can drive a ear can put it on. We furnish in-
structions. R.( and quarters eewed together 

with rear curtain. fasteners, welts and tar.. All complete. Glee usthe name, ye•r and model number of your car and we will send 
you our catalogue with samples and quote you enact price. 
LIBERTY TOP & TIRE CO.. Beet. E3. Cleelsoati. O. 

AGENTS AND DISTRIBUTORS 
WANTED 

Sparko-Gap is a nationally advertised 
automobile and motor boat accessory—al-
most essential with present-day power gas 
—tested and proved by United States ex-
perts, the French Government, electrical 
engineers and users everywhere. 
Can be insta/led in two minutes without tools 

or adjustments. Demonstrates its merit In the 
lest rive minutes of driving. 

Universal market. big protits and chancee to 
establish own business without any Investment. 
Still a few territories open. 
We want the right man and don't ask for any 

guarantee or stook order. Hustle and enthusiasm 
the only requirements. Write at once for ter-
ritory gun open. 

SPARKO-GAP COMPANY 
54 West 39th St , New York City 

THE PRIME MOVER OF THE 
FUTURE 

THE country has wonderful coal 
resources, upon which ever and 

ever greater demands are made by our 
industries and, for the time being at 
least, by the entire world. This great 
natural wealth is the result of cen-
turies of geological formation—it is an 
inheritance handed down from prehis-
toric ages—so last year we were richer 
than we are today, and considerably 
richer potentially when James Watt in-
vented the steam engine than we will be 
next year. It is a case of a diminishing 
national fortune, squandered in large 
part, for we rarely secure more than 
from 10 to 15 per cent, of the value of 
the coal we burn. The large balance 
is wasted—unavoidably, perhaps, on 
account of our ignorance as to ways and 
means of more efficient transformation 
of energy, but wasted neverthless. 

This crude presentation of facts is 
not an attempted portrayal of the brief 
of our conservationists of national re-
sources, but is made to explain in part 
the ever repeating belief held by promi-
nent men that this country must pass 
into what may be termed a petroleum 
age. Chairman E. N. Hurley, U. S. 
Shipping Board, intimated not long 
ago that this country would have to 
come to a petroleum age, that petro-
leum was the only fuel which would 
allow the country's shipping to com-
pete with foreign shipping and that 
fuel oil was bound to be used generally 
for power generation. Coal Age, at 
about the same time, published an edi-
torial predicting that it was only a 
question of time when no raw coal 
would be sold, î. e., that gas or by-
products would be extracted from the 
entire coal supply. 
These excerpts simply emphasize the 

well grounded belief that the chief 
prime mover of the future will be the 
internal combusticfn engine. Already, 
such motor is an important power pro-
ducer in our industrial activities, a 
prime mover which is daily proving 
highly economical and reliable in 
service and by which a constantly in-
creasing proportion of industrial 
motive power is being developed. 

NON-LEAKING STORAGE 
BATTERY 

ANEW storage battery said to be 
absolutely non-leaking has been 

produced. It has a special valve to let 
off the explosive gas, so arranged that 
no acid can get out. The plates are 
separated by strips of wood which not 
only prevent short-circuiting inside the 
cell, but retain the acid when the stor-
age battery is upside down, giving an 
electrical efficiency of 75 per cent in 
this position. This battery is a German 
invention. 
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MANUAL ARTS AND CRAFTS 
(Continued from page 137) 

When boring for the Winch dowels 
care must be taken to have the holes 
line up parallel with the slats; that is, 
not to tip sidewise; this can be checked 
by sighting. A jig may be made for 
boring which would also answer as a 
depth gauge. Fig. 11 will suggest one 
type. A block h inch, long enough to 
steady the slat and bit with a cleat 
nailed on each side to act as a socket, 
with two dowel pins to act as a lock. 
The upper part to be just long enough 
to permit the bit to bore a hole 1 inch 
deep in the ends of the slats. The 34-
inch dowels are then glued into these 
slats, leaving a Winch projection to 
engage the grooves. It is not neces-
sary to have a dowel in every slat, 
every alternate one will suffice. 

Pigeon-Hole Unit 

• A detail of the pigeon-holes is shown 
at Fig. 14. The vertical members g 
are nailed with brads to Z, then 
the horizontal members f are nailed to 
all the g partitions, the side components 
e are then bradded to the two f's, the N 
partitions are then nailed to f, the k's 
are bradded to e and to h. The k hori-
zontals are fluted on the extended end 
convenient for penholders and pencils. 
The pigeon-hole unit should be a snug 
fit and may be fastened by screws to 
the sides of the desk. A backing Xi 
inch by 12 inches by 2834 inches 
should be bradded to the back of the 
pigeon-holes to prevent papers from irl-
terfering with the roll top when slid-
ing. The drawers p of this unit may 
be constructed similar to Fig. 14, or 
they may be just plain trays with a 
false front (an additional piece added 
34 inch thick, 38 inch larger all around 
and the outside edges slightly rounded 
to give a finished appearance). 

The details of a simplified drawer 
construction are given at Fig. 14. This 
is a method much used by carpenters 
when making drawers by hand when 
done outside of the shop. While this 
method is not the equal of dovetailed 
joints, they are very durable and prac-
tical. The fronts are rabbetted 1 inch 
by 2/3 of its thickness and full width 
to receive the sides which are glued and 
bradded (lock-nailed) to the front. 
One must not forget to dado the sides 
for the back and groove the sides for 
the bottom before nailing them to the 
front, also rabbetting the top and bot-
tom edges for the raised-panel effect 
of the fronts. 

There are a number of methods for 
drawer slides, the one shown being the 
simplest one. The bottom of the draw-
ers and the roll-top grooves should be 
well paraffined to prevent squeaking 

(Continued on page 176) 

“Some confab you had with the foreman. 
What was he telling you?" 

"Only what I knew already. I was using my Vernier 
Depth Gage, and when he saw the Starrett mark on it, 
he started in telling me about Starrett Tools. How, when 
he was on the bench, he always used 'em, when he was 
doing real close work. 

"It was nothing new to me. The first foreman I ever 
bad—back when I was an apprentice—used to tell me 
the same thing. He'd been using them since the 80's. 
When I started to get a kit together, I bought Starrett 
Tools. Couldn't do without 'em. Simply have to have 
a Starrett for high-grade work." 

"Sure. I never buy anything else either. And I always 
tell the kids in the shop to get Starrett Tools. Then 
they're certain to have a kit they can depend on." 

When you want a tool of the greatest accuracy, buy 
one with the Starrett trade mark. Write for Catalog 
No. 22 "M B." Sent free on request. 

THE L. S. STARRETT CO. 
The Werld's Grimiest Toolmakers 

Manufacturers of Back Saws Unexcelled 

ATHOL, MASS. 

etri2rv&tti 
eft "WONDER" 
v , COLD 

PIPE 
BENDERS 
Standard of 

the world 

Bends all sizes of Pipe 
from 1/8- to 8"; hand 
or motor operated. 

Send for Catalog 

American Pipe Bending Machine Co 
138 Pearl St., Boston, Mass., U.S.A 

STAUNCH 
'TOOL CHEST economy 
1 means a "Union--the 
chest of stauncher construc-
tion for enduring service. 
Built of solid oak, with top 
and bottom rabbeted in and 
frame Joints lock-cor-
nered, not dove-tailed. It 
outlasts the tools it con-
tains. 
UNION TOOL CHESTS ARE BUILT IN 24 styles 
and sizes —ONE 0 I' 
WHICH IS JUST THE KIND YOU WANT. An 
economical chest for every mechanic's needs. They 
are all sold on a "Satisfaction or Money-Back" 
guarantee. Just look them over and be convinced. 

Write for Free Cataion, 
UNION TOOL CHEST CO . Inc. 

34 MM Street /Ty 1:1 111 Rochester, N.Y. 

Small Steam Engines and Boilers 
GAS and GASOLINE ENGINES 
5. H.P. up; Pumps, Gears, Model 
Makers' Supplies, Castings, Etc 

Catalog and List sent for 15e 
'tamps or coin preferred.) 

Modern Engine & Supply Co. 
342 Monadnock Block, Chicago 

The Universal Triangle 
A direct ruling Protractor with vernier 
reading and secure adjustment, the 30 z 60 and the 45 x 90 Triangles—ail in on.. 
The most practical tool for draftsmen. 
You cannot afford to be without it. 
Ask for 1119 SPECIAL OFFER to one 
draftsman in any school or shop. 

EDWIN Z. LESH 
Dayton. Ohio 

SUBSCRIBE TO EVERYDAY ENGINEERING MAGAZINE 
NOW—YOU CANNOT AFFORD TO MISS AN ISSUE 

Please mention EVERYDAY ENGINEERING MAGAZINE 
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Cnarging Generators 

8w. ioywo $19.50 
16 v,10emp $26.50 
40 v. 6 amp • $31.50 
Ito v, 2,', amp. $31.50 
Ito y, 5 amp $52.50 
40 v,12 amp - $52.50 
110 w. 9', amp $67.50 
40 v, 25 amp • $67.50 
tinv,te.rnp $116.50 
40v..50amp $116.50 
110v,26amp $156.50 
rioy.so.mo $238.50 

$116.50 General., r IS n 

NEW MOTORS 
Polyphase Motors 

nntl A plot,. A. C.. 440 L.. 
Cur ,17.511111 NI. Complrie 

I.A.r.11.1 

14 $46' 5 ° 

1 LP- " $66.50 
2 N. P. • $86.50 

3 H. P. • $98.50 

5 H.P. $1 16'5 ° 

I H. P. SpeciLl Guest 

$106'5° 

l« WRITE FOR CATALOG 

FACTORY GUARANTEE, 
ALL SIZES 

PROMPT DELIVERY 
hired Carnet Motors $ingle Phase Motors 

110 nr T20 voltn, 1). (' wound!. Ilo.clu volt.. A. C.. li0 tycle. 
117",0 R. I' M. Will, bum pulley and INN° 11..y. M. will, pullry 
• I.x. 

1/4 $28.50 
1/4 • $28.50 
1/4 1.!¡°¡,!:.:::C;$28.50 1/4 r„:..in.L,'"n°1 $28.50 
1:2 it P. • . $58.50 1/2 $46.50 

1 H.P. - - • $82.50 

24.__ z • . 

2 H. P. movies Induces $1 
2 H. P. . $1 sn 

50 3 H. P. • . $142.50 with sem base • 

3 H. P. !tpohion $ A 6.50 
5 It P. . . $218.50 slalom base 

SARGAINS IN MOTORS AND GENERATORS 5 5188.50 

' ' 

1/2 $54.50 
I YIP repolsien Inductio 

. G,,,,e Mole,n  $74.50 

1 SPECIAL 4H. P. Au: ..6.;h: 

S. P., I/S1 R.P.M. 
Complete, ord. Mot 

WASHING MACHINE MOTORS 
2.1c, eo .50 

6 Enle 
In Ve 114 14 

MONEY BACK GUARANTEE 

SHIPPING TERMS: c,•• s- 21! 2111 

MANU▪ FACTURERS DISTRIBUTER 

CHAS. H. JOHNSTON, Box 10, West End, Pittsburgh, Pa. 

A Necessity for 
Every Shop 

"The Samson No. 3 Benoit Punoh," with a power-
ful leverage of 24 to 1. là Intended for work be-
yond the capacity of the "Samson Nand 
Punches," and will punch holes from % 
to % in. In soft metal up to 12 Gauge. 
Extra seta punches and dies size 14. 8/18. 
14. 6/18. and % In. easily inserted 
and removed, (maximum punching 
capacity 8/1i In. through 12 gauge 
soft metal.) 

ea•-; 
Equipped 
with 3-16- 
inch Punch $15 00 
and Die un-
less Otherwise Specified. F.O.B. Factor y 

(...talo "I Complete Luse Bent on Request 

The Machine Appliance Corporation 
351 Jay Street, Dept. Eng. BROOKLYN, N. Y. 

Price 

attery Chargin.p.,> 'Ircnyur 
Biggest Mconey-MaR.er 
Profits of $100 to $300 a month are easy-
hundreds of letters from HR users prove it. 
Cost 4c to 12e per battery-customer pays 
75c to $2.00. There is a sturdy, reliable, eco-
nomical HB Charger to fit any size battery 
business. 

RIO 11404., 

Mark a cross (X) on the outfit suited to your 
needs. Then tear out this ad and mail TO-
DAY for complete information. Small cash pay-
ment-balance easy monthly terms. Get busy. 

HOBART BROTHERS COMPANY, BOX EE117, TROY, 0, 

MECHANICAL DRAWING 

SucceesfuIly taught by mall. 
Learn to make and read draw-
ings and become a Mechanical 
Draughtsman. Fifty cents each 
lesson, pay as you learn. No 
other expense. Complete drawing 
outfit valued at 820.00 free with 
the Course. One hundred blue-
print lessons. Will assist you to secure good paying 
position when qualified. Send for particulars and sample 
lessons. 

ALBANY INSTITUTE MECHANICAL DRAWING 
Dept. F, Look Box 84 Albany. N. Y. 

C 
Per Lesson 

DRAFTING 
Inventions and Ideas Developed! 

Mechanical, Electrical, Patent Office and 
Engineering Drawings of Every Description. 

COM PETENT DRAFTSMEN AT YOUR SERVICII 

A. G. HAGSTROM 
118 Nassau St. New York OM 

Telephone !freeman SUP 

THE YORK 
CARBURETOR PERFECTOR 

SIMPLE-AUTOMATIC 

IT CAN'T FAIL 
There are no holes to bore. Every move-
ment is positive and accurate with every 
movement of the engine. The York Car-
buretor Perfector sets between the carburetor 
and intake manifold. IT WILL FIT ALL 
CARS. 

Savo from 20% to 50% 
Price $6.00 P. P. 

State and County rights open. 
MARSHALL-STEFFEK SALES 

ORGANIZATION 
Sole Distributors U. S. A. and CANADA 

Address Dept. E, Room 404, 505 5th Ave. 
New York 

SUPREME-
BLOW TORCH 

A handy vest pocket blow 
torch 

Clean, Compact, Neat and 
Efficient 

Gives Instant Intensive Heat and 
a Sootless Flame, Ready for 

Immediate Use. 
Inexpensive to Operate, 

Denatured Alcohol Being Used. 
Useful for 
ELECTRICIANS 
MECHANICS 

AUTOMOBILISTS 
HOME TINKERING 
The Brown Supply Co. 
27 Haymarket Square 

Boston. Mass. 

Mechanical Drafting 
EXPERT SERVICE -REASONABLE 

INQUIRIES INVITED 
E. W. HF-ANEY & CO. 

2105 Monterey Avenue New Yogis OW 
Telephone Fordham 6249 

CELLULOID 
SHEETING. PRINTING. MOULDING. 

TURNING. DIE CUTTING 
EXPERIMENTAL WORK, ETC. 

NAPIER BROWNING CO. 
105 W. 40th ST. NEW YORK CITY 

and to slide easily. This is best done 
by melting a small quantity of paraffine 
and brushing it where desired. The 
drawer front Y is cut out, as shown, 
for additional clearance for one's 
knees, and the sides to cover the slides. 
A slide shelf, Fig. 15, may be made 
of pine or white wood with a piece 
scarfed into it, as indicated in the 
sketch, of the same material as the 
drawer front, etc. All drawer sides, 
bottoms and backs, pigeon unit and 
back panels need not be of the same 
kind of wood. Usually they 'are of 
white wood, bass wood, maple, birch 
and beech. That which is exposed to 
view may be stained to match the out-
side. 
Drawer sides, bottoms and back are 

not usually stained, they are some-
times, however, shellacked. The grain 
of the wood in the bottom of the draw-
ers always runs parallel with their 
fronts and never glued in place, but 
fastened at the front with brads. This 
permits the wood to expand and con-
tract, according to the moisture of the 
atmosphere, without causing the draw-
ers to bind. Bear in mind that one 
cannot prevent wood from swelling or 
shrinking. That is the principal rea-
son for panelling and drawer construc-
tion. 

Using Hot Glue 

A project of this magnitude surely 
is worthy of superior materials and es-
pecially of the best obtainable glue, as 
this particular feature is often mis-
understood and consequently much 
abused. By all means buy the best 
French glue, one-half pound will be 
more than sufficient for this project. 
Soak this over night in cold water in 
a clean kettle or regular glue pot. Then 
insert this kettle in another pot of suffi-
cient size to permit a body of water 
to surround the inner one's sides and 
bottom. The supply of water must be 
maintained while the glue is melting 
(cooking), and all the time that any 
heat is applied to the glue. If the glue 
is scorched at all it absolutely destroys 
its adhesiveness and should be thrown 
away as worthless. Clear water, cold 
if added before the glue is heated or 
warm if the glue is cooking, must be 
added to the glue until it has the con-
sistency of light molasses. Care must 
be taken that oil or soap in any form 
does not contaminate the glue, as it 
will utterly destroy it. It is astonish-
ing how infinitesimal an amount of 
any foreign grease will cause its de-
struction. 

Another precaution to carefully ob-
serve is that the glue does not chill 
(become cold) before the surfaces are 
tightly clamped. In cold weather have 
the surfaces warm; the hand screws or 
clamps in position for quick work be-
fore applying the glue. 

It is considered necessary in hot 
glue work that the work be fitted and 
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clamped in position to be sure there 
will be no hitch in a critical moment. 
To facilitate operation everything 

should be convenient for rapid work 
before the glue is applied to any joint; 
clamps, blocks to protect the edges 
where clamped, paper to prevent the 
blocks from sticking to the work, braces 
to straighten angles and to hold the 
work flat, mallet for tapping or start-
ing joints, try-square to check the work, 
and any other appliance that may be 
required in special cases. 
Whenever it is possible to divide the 

gluing-up process into steps it is ad-
visable to do so for many reasons. For 
illustration, when gluing the side 
frames, glue all the rails into one stile, 
slide the panels in place (panels are 
never glued in place, as they must be 
free to contract and expand), then glue 
the opposite tenons or dowels into the 
remaining stile. If dowels are used, 
they should be glued in the rails first, 
the surplus glue removed around the 
dowel, then glued as before mentioned. 
When gluing the back panel it will 

avoid a possible mishap if this sequence 
is followed: glue a rail and stile at 
one corner, then slip in a panel followed 
by a mullion glued into the rail, then 
panel, etc., finishing by gluing the top 
rail last. It is considered better prac-
tice to brush the glue on both surfaces, 
using the glue a trifle thinner. Glue 
holds best on side grain, but end grain 
can be made to hold fairly well by 
sizing with a thin glue. This must 
dry, then be pared down to the wood 
and reglued as ordinarily. 

Surfaces that have been sand-
papered will not glue well, they should 
be scratch-planed with a tooth iron. 
A piece of glass ought to substitute 
for a tooth iron if used judiciously, 
using a reasonable amount of precau-
tion not to mar the exposed edges. Sur-
faces of hard woods, especially close-
grained woods, should be scratched or 
tooth-ironed. 

Glue may be water-proofed by add-
ing one part of potassium bichromate 
to fifty parts of glue. It becomes hard-
ened and insoluble when exposed to 
the light and the air. 
Remove as much of the surplus glue 

that is squeezed out at the joints as 
possible with a warm, damp cloth, or 
it may be peeled off with an edge tool 
or a scraper before it sets too hard. 
Both of these ways are surely prefer-
able to digging or practically chopping 
it off after it has firmly hardened. Hot 
glue work should remain at least six 
hours in the clamps before removing; 
if fish glue or liquid glue is used, at 
least twelve hours or longer if done 
in humid weather. 
When the side panels are glued and 

dressed they may be assembled tempo-
rarily in position, the components E, 
F and G fitted, when the back is ready 

I WILL TRAIN YOU AT HOME 

BE A CERTIFICATED 
ELECTRICIAN 

Prepare NOW, and be ready in a few months to 
arn your 

$65 to $175 A WEEK 
The country needs thousands of trained, Certified 

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

A Real Position Like 
This for YOU 

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

How I Train My Students 
As Chief Engineer of the Chicago Engineering 

Works I know exactly the kind of training a man 
needs to enable him to get and hold good positions, 
and to earn big pay. I have trained hundreds of men 
who are holding splendid electrical positions. Many 
are now successful Electrical Contractors. 
I give each of my students personal attention and a complete and 

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

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

to study—to learn. A man i s worth only $2 or $3 a du from his neck 
down—and no more; but there is no limit to what he can be worth from 
his neck up. 
A trained mind is what gets the big pay. It is this training that 

cou need, and I can train you in a few months. Are you ambitious 
to make a real success? Then send me the coupon—today. 

Electrical Outfit Free 
To every student I am giving a splendid Electrical Outfit of stanadard 

size Electrical Tools, Instruments. Materials, etc., absolutely 
free. Furthermore, to every Electrical Student I give a truly 

valuable surprise that I cannot explain here. 

CHIEF 
ENG 
COOKE. 

DEPT. 370, 
1918 Sunnyelde 

Chicago. ill. 
Sir: Send at once—fully— 
prepaid and entirely free 
complete particulem of 
your great offer for tide month 

Name  

Address  

City State  

Free Employment Service 
I am continually receiving requests from employers 
to send them trained Electrical men. I assist my 
students to secure good positions. I keep in 
touch with them for years. helping and advis-
ing them in every possible way. 

WRITE NOW—DON'T DELAY 
Delay nover got you anything. Action Is 
what counts. Get started—and get 
started now. Write me or send me 

this coupon right NOW 
L. L. COOKE. Chief Engineer 

CHICAGO ENGINEER-
ING WORKS 

Dept. 370-X 
1918 Sunnyside Ave. 

Chicago. in. 

READ 
WHAT MY 
STUDENTS SAY: 

"I would not take 1,000 dollars and be 
without your course. If I did the years 
ahead would only be like the few that have 
passed."—H. Swiger. Wallace, W. Va. 
"Have been made Chief Electrician for the 

Michigan Carbon Works. Give your course 
all the credit, and am doing line."—A. F. 
Menu, Detroit, Mich. 
"You will be pleased to learn of my pro-

motion to Chief Electrician. It was your 
course put me where I am. Although only • 
little over half through your lessons, I have 
had my wage. raised from $75.00 to $375 a 
month, and expect to do better before I am 
through."—H. E. Wolf, Columbus, Ohio. 
"During May I made about $65.00 in my 

spare time. I can hand you the credit be-
cause when I started I knew NOTHING about 
Electricity."—L. Mandell, Ironton. Minn. 
"When I enrolled—I knew nothing about 

Electricity. Today I am the highest paid 
workman for the Meisel& Light á Power 
Co."—C. C. Burkhart, Musette, N. Y. 
"When I enrolled I was skeptical. Now 

I am convinced you have a tine method of 
teaching and can, and will, do all you say." 
—John McGee. New York  City. 
"My gross income this week from spare-

time work was $60.25. Of this amount I 
paid out $18.75 for material, leaving a net 
gain of $41.50. Added to my regular wages 
($35 a week) I made this week $78.50. 
Your course has, therefore, already doubled 
my income."—A, N. Lacey, 1379 Main St., 
Toledo. Ohio. 
"When I enrolled with you I was only able 

to make $75.00 a month. Today, thanks to 
your splendid lessons, I am in business for 
myself, making over $400.00 a month."—A. 
Schreck, Phoenix. Arizona.  

"In the put ten years I've been doing a 
lot of studying, both by correspondence and 
through text books, but never before have I 
been able to learn as I have with you."— 
J. B. Ham, Chief Electrician, Albright Coal 
Co., Tunnelton, W. Virginia. 
"Four months after receiving my first les-

son I was made Mine Electrician, at • 
salary of $250 a month to start, an in-
  of over $100 over what I had been 
previously able to earn. And your course is 
entirely responsible for my success."—Robt. 
C. Dawson. Berrybure W. Va. 
"When I started your course I knew noth-

ing about electricity. Now, fifteen months 
later, thanks to you and your splendid les-
sons. I not only am considered an expert. 
but I am in charge of 6 sub-stations. But 
better yet, in these same fifteen months I 
have had 7 increases in salary. I cannot 
recommend your course too highly—it could-
n't be better."—H. F. Happoldt, 1116 W. 
Sauphin St., Philadelphia, Pa. 

"I am still holding that position with the 
Minneapolis Steel & Machinery Company, 
secured on your recommendation." — A. 
Swanson, Minneapolis. Minn. 
"The outfit is wonderful, so much better 

than I expected. and I must say I am more 
than pleased with same."—F. X. Droege, 
Covington, Ky. 
"Must compliment you on the very thor-

ough instruction given in motors and motor 
maintenance. I am an old hand at this 
work and know when things are well han-
dled."—B. G. Dahl, Fort Terry, N. Y. 
"Your Course of Study bu done a great 

deal for me. When I enrolled I ws.s working 
for somebody else, but now I am in business 
for myself, a Licensed Electrical Contractor. 
and have dye men and a helper working for 
me."—Jos. A. Stueber, St. Louts, Mo. 
"Although only 16. and still in school. I 

am now a Licensed Electrical man, and in 
business for myself. Have averaged 820 to 
$30 a week on work done after school hours, 
and on Saturdays."—Roger Smith, Green-
ville N C 
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Receivers, Underground and Loop 
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Order Your Scientific and 
Technical Books Now 

They are difficult to obtain and prices 
are constantly increasing. We will 
quote present price on any book of 
this nature and the price will hold 
unless the publisher should increase his 
price in the interim. 
Write for our 96-page catalogue—the 
most complete scientific and practical 
catalogue now issued. In addition, our 
1920-1921 list will be sent you as soon 
as ready, and the prices in this list 
will hold good in possibly 80 per cent 
of cases; but you will be notified of 
any change before filling order. 
There will be no obligation in request-
ing catalogue for we want you to 
know our Book Department. Write 
today. You'll find it valuable for sug-
gesting books you need. 

Scientific American Publishing Co. 
Room 654, Woolworth Building 

New  York City  
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Wireless 
World 
The Official Organ of the 

Wireless Society 
of London 

Commencing with April 
3d, will be published fort-
nightly in order to ade-
quately deal with the 
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for Wireless Amateurs. 
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Post Free 
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knowledge of Wireless you 
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12-13 Henrietta St., 
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to the Wireless World for the 
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Name   
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the whole fastened as a unit. The desk 
top is then made and placed and dow-
els are used to hold the front edges 
in position. The roll-top slats are glued 
on the canvas. While this is drying 
the desk sides may be fastened and 
temporarily placed. The roll top must 
be repeatedly operated in the grooves 
to be sure of it working freely before 
the desk sides are fastened permanently 
in position. 

If the top shelf is not attached until 
the pigeon-holes are fitted in position, 
the roll top may be pushed back fur-
ther out of the way. When the top 
shelf is finally placed it acts as a stop 
for the roll top, permitting it to push 
up to the knobs that are used as han-
dles. Above the pigeon-holes may be 
used as a secret compartment. 
The drawers may be finished and 

assembled in any convenient order. 
The next step is to thoroughly sand-
paper the project, using No. 1y2, fol-
lowed by No. 1, then No. 72. Care 
must be taken to sandpaper with the 
grain and never across the side grain. 
All scratches, bruises or scars must be 
eradicated before staining, as any kind 
of finishing accentuates these blem-
ishes. 
The sandpaper must be carefully 

stretched around at least three sides of 
a conveniently sized block, approxi-
mately 94 inch by 2 inches by 7 inches. 
Bruises may be sandpapered by using 
a piece of felt or the fingers instead 
of a block. Be sure that no surplus 
glue is left on any exposed surface, 
because stain will not take effect there. 
The next process is to stain the work 

the desired color to match the general 
surroundings, or at least to harmonize 
with the color scheme. It is impossible 
to write a complete treatise on stains 
in this article. The reader is referred 
to the June, July, August and Septem-
ber editions of EVERYDAY ENGINEER-
ING MAGAZINE for suggestions for the 
making and the using of oil, water, 
spirit stains and those due to chemical 
changes in the wood, such as fuming, 
etc. 
The last process is the polishing, or 

so-called "finishing." There are three 
principal forms of wood polishes, each 
with its virtues and its defects. They 
are, first, oil; second, wax; third, var-
nishes. These will also be found suffi-
ciently complete in the forementioned 
editions in the articles by the writer 
under "Manual Arts and Crafts." In 
the following articles will appear addi-
tional stain mixtures and polishing 
methods. 

To bleach ivory and bone it is sometimes 
sufficient to expose them to the sun under a 
plate of glass. The glass plate is absolutely 
essential. The bleaching can be made more 
intense by placing under the glass along with 
the objects some turpentine in a cup or 
saucer, it being most important that the 
turpentine should not touch the articles to 
be bleached. Only its vapor must react 
upon it. 

2 

Please mention EVERYDAY ENGINEERING MAGAZINE 



Everyday Engineering Magazine for November 179 

HARDENING HIGH SPEED 
STEEL 

AHARDENING paste made accord-
ing to the following formula has 

been used on high speed steel with suc-
cess, enabling it to be hardened by 
heating in an ordinary gas oven, and 
thus making unnecessary the very high 
heat usually called for in hardening 
such steels: Mix two pounds rye meal, 
one pound common salt, X pound pul-
verized borax, X pound pulverized 
charcoal, 1/3 pint (or X pound) liquid 
cyanide of potassium, Y2  gill or two 
ounces of water glass (silicate of soda) 
and three pints of water. The liquid 
cyanide is made by dissolving three 
ounces of pulverized potassium cyanide 
in one pint of boiling water. Mix 
thoroughly to form a paste. 
When using the paste it has been 

found best to apply it in the following 
manner: Provide a small cast iron 
vessel or a crucible of the shape of a 
drip pan and spread a thin layer of the 
paste on the bottom. Put the work in 
the pan and cover that with paste also. 
Place in the gas oven and heat until it 
reaches a nice full red. Dip in sperm, 
fish or kerosene oil. 

BLACK FINISH FOR STEEL THE pieces to be blackened should 
be polished with No. 120 emery 

cloth. After polishing, the surfaces 
should be cleaned carefully, and then 
the work placed over the fire and drawn 
evently to a second blue. Then, the 
work is dipped in lard or sperm oil, 
from which it is immediately removed, 
and all loose oil shaken off. This pre-
vents the forming of blisters. An old 
piece of rubber, for instance a piece of 
old garden hose, is then placed on the 
fire, and as it burns, the work is held 
over the flame and smoke that comes 
from the rubber, until it is covered 
with a thick coat of black soot. The 
work is then removed from the fire, 
and permitted to cool off slowly. When 
cool, it is rubbed with an oiled cloth. 
All this must be done in one heat.-
merican Blacksmith. 

A system of uniting plate by a ver-
sion of electric spot welding is sup-
posed to replace riveting. It is more 
economical than spot welding and can 
be applied to thicker plates. It is 
executed with a similar welding ma-
chine, and is said to give a joint su-
perior to a riveted one. The plates 
have depressions pressed or rolled into 
them where the welding is to be done, 
each depression representing practically 
the place where a rivet would normally 
go. Discs are supplied slightly less in 

• diameter than the depressions and thick 
enough to keep the plates out of con-
tact. A spot welder is applied to each 
pair of depressions with a disc inserted 
and the two plates will be held firmly 
together. 
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This is not a Real Machine but a 
Wading River 4-Foot Scale Model NC-4 

With a Wading River 
outfit. you, loo, can 
build this perfect ex-
hibition and experi-
mental model. It is 
equipped with complete 
eontrols, dummy Lib-

erty Engines. Paragon 
Prepellers—every de-
tail a perfect repro-
duction of the original. 
It is easy to build with 
Wading River parts. 

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

Feb. 9, 1919. 
Have had fine success with my Nieuport Biplane. It has flown 
181 feet. E. Waterhouse, 521 W. Mo. St-, El Paso, Tense. 

SET OF II SCALE DRAWINGS OF BEST KNOWN MACHINES FOR $1.50 
Th12 set includes the Nieuport monoplane. Blerlot, Curtiss Hydroplane, Antionette, Langley 
Tandem, German Taube, Deperdusia, Wright biplane, White Racer, White Flyer, and Champion 
Racer. Send 5c for our latest catalogue containing illuitrations of models of Curtiss J.N.4-B, 
ILY.A.D. Scout, De %eland 4, Capron( Biplane, Handley Page, Hopwith Triplane and others. 

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

Compressed Air 
Motors 

THE new and improved 
method of propelling your 

model aeroplane. Manufactured 
of the finest materials. Work-
manship guaranteed. Special 
propellers for the above motors. 
Send stamp for descriptive circu-
lar of these wonderful motors. 
We manufacture everything for 
the model aeroplane builder. 
Give us a trial and be convinced. 

HEC AEROPLANE CO. 
302 East 49th St. New York City 

Your Prospective Customers 
ore lilted in our Catalog of 99`7,,goatacitc.1 
Mailing Lists. It alm contairie vital sug-
gestion, how to advertise and sell profitably 
by mail. Count. and prices given en 9000 

• 

different national Liss, covering all claws; 
for instance. Farmers, Noodle Mfrs., Hard-
ware Dirt., Zinc Mind, etc. TM" salsa-. 
41. reference book trod. Write for It.. 

Send Them Sales Letters 
You can produce sales or inquiries 'ha 
personal letters. Many concerns all euer 
U.S. are profitably using Sales Letleif 
we write. Send for fr.. istroctire 
booklet, Valsa Of Salk/ Ltettne." 

Po ss - Gould 

ARE YOU 
an aeronautical 
Student 
Draftsman 
Designer 
Constructor 
Pilot 
Mechanician Ill 

TS« you need the new set of blueprints 
showing how the 

DELERAY "MIDGET" SPORTPLANE 
le built. These drawings, prepared by ex-
pert', clearly and accurately show every part 
>f the aeroplane. 

Span—Il ft. Weight-1500 lbs. 
Length-1S ft. Seesd-31)-11S 

Complete set ot 27 large blueprints seat im-
mediately oit reoedet ef $8.00. 

DELERAY AIRCRAFT WORKS 
Freeport, Long Island, N. Y. 

Airplanes Engines Parts 

FITTINGS 
for Model Boilers 

Check valves, water 
gauges, globe valves, 
angle valves, pumps, 
etc. 

MODEL MACHINE 
SHOP COMPANY 
415 East 71st Street 

New York City 

Umakell Airplanes J.N. Clues. Met-al -4 eau 
be made complete ready te 
ity from Umakeli No. 1f 
(price Mee). which Mahe« 

sueprinta, wood, metals, rubber and speedo' tool» neoes-
sr.,. Send for this set quick and Make Meney Making 
SmakeM Flying airplanes for sale. Inormoui demaad. 
Pratte big. Completed Plane sells at $10 and can be 
made in f hours from 111makell No. If Bet. Ask about 
our 40 other lImakeld seta fey making Airplanes. Tara 
Novelties, Work Bench« and practical Borew Cutting mad 
Milling Lathes. 
w.R.PRICE, Inc.. Dept 17, Umpak•11181da.. 127 Sth Aye., N.Y 

Telegraph Pictures 
BY ELECTRICITY 

A complete set of two machines 
if this marvelous equipment fer 
only $19.59. Instructive, mysti-
fying and useful. This picture 
of President Wilson was tele-
graphed by these machines. Pie-
tore telegraphing is the coming 
science. Write today. 
1. 1. 1.215/1111,8 CO. Devi. L. Odds Snip 

TO CALCULATE THE HORSE-
POWER OF A RUBBER MOTOR 
ASSUME the screw is wound to 500 
nk. turns, that it runs down in 20 
secs. and the mean thrust is 3 oz., pitch 
being 15 ins., and mean speed 1,100 
r.p.m. The number of foot-pounds of 
energy developed = 
3 oz. X 1,100 X 13/4 ft. pitch 

16 oz. 
= 258 ft. lb. per min. approx. 

Since the motor runs down in 20 
secs., the energy actually developed = 

 = 86.0 ft. lb. 
258 X 20 

60 
The motor develops power in the 

order 
258 

  = .0079 h.p., but for 20 secs. 
33,000 
only. 

WING CONSTRUCTION 
The accompanying drawings show a 

new way of constructing cambered wing 
framework. It is to cut the ribs to the 
correct camber, and then to let the 
spars in, as shown black. The usual 
method of bending the ribs to the cam-
ber is inefficient, because the bottom 

Cambered wing construction 

camber is thus equal to the top. This 
method, however, whilst it does not add 
to the weight, permits of a more effi-
cient construction and also double sur-
facing. I also show an efficient wing 
section for models, and spar sections 
which lend themselves to the construc-
tion of cambered surfaces more readily 
than do the ordinary rectilinear section. 
—F. J. Camm in Flight. 

A vessel with a single smokestack or with 
two very close together is found to give less 
indication of its course to the observer at a 
submarine periscope than where the smoke-
stacks are widely separated. Rounding the 
ends of the bridge was found also to con-
duce to this element of protection. Dazzle 
paint is put on with a view to deceiving a 
periscopic observer as to the course taken 
by the vessel rather than with any idea of 
making the vessel invisible at sea. 

• 
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GEAR STEELS: THEIR PROP-
' ERTIES AND TREATMENT 

N gas welding work one of the most 
common jobs that the blacksmith 
encounters is that of building new 

• teeth into gears that have been stripped. 
Owing to the fact that special steels 
and heat treatment are used in gear 
manufacture for trucks and tractors, it 
should be of some value to the gas 
welders to gain an idea of the types of 
steel used in the gears which he may 
be called upon to weld. 

In gear design the steels used are 
divided into two groups. Steels for 
case-hardened gears where there is a 
hard surface and soft core and steels 
for tempered gears where there is uni-
form hardness throughout the entire 
tooth section. For automobile work, 
case-hardened steels of six types are 
generally used, three of these types be-
ing quite common. These are: Sim-
ple carbon steel, mild chrome steel, 3 
per cent nickel, 5 per cent nickel, medi-
um chrome nickel and high chrome 
nickel. In tempered gears, medium, 
mild and high chrome nickel steels are 
used, also air-hardening chrome nickel. 

It should be remembered that warp-
age of case-hardened gears as a result 
of heat treatment always occurs to a 
greater or lesser extent. This warpage 
is reduced by care in annealing before 
hardening the gears. The forgings as 
they come from the hammer and are 
cooled under varying conditions always 
have some internal strains. Annealing 
leaves the metal in a state of rest so 
that warping does not follow to the 
same extent. 
Tempered gears are made principally 

from the four types of steel named 
above, especially of the mild chrome 
steel. In all gear design the steels 
used may be placed in five groups: 

First—Cast iron and semi-steel. 
Second—Steel castings. 
Third—Unhardened and untreated 

steel. 
Fourth—Case-hardened steel. 
Fifth—Tempered steel. 
Gray iron castings for gears have, of 

course, extremely variable hardness, 
which varies with the size of section, 
temperature of casting and the analysis 
of the iron. 

Semi-steel is a name given to cast 
iron to which has been added by melt-
ing in the cupola steel scrap of varying 
proportions up to 20 per cent or even 
30 per cent. The addition of steel in-
creases the density of the iron and also 
its strength and results in better wear-
ing qualities on the gear teeth than is 
obtainable with cast iron alone. 

Steel castings for gears will usually 
or be found to have approximately the fol-

lowing analysis and tensile properties: 
Carbon, .30-.40 per cent; manganese, 
.40-.75 per cent; silicon, .20-.50 per 
cent; phosphorus, not over .06 per cent; 

sulphur, not over .06 per cent; 25,000-
35,000 lbs. per square inch elastic 
limit; 60,000-70,000 lbs. per square 
inch tensile strength; 18-22 per cent 
elongation in 2 inches; 25-30 per cent 
reduction of area. 

For this class of gears unhardened 
and tempered steel may be picked out, 
representing almost anything from .15-
.40 per cent in carbon with usually very 
high values for manganese, phosphorus 
and sulphur, the latter two elements 
being the ones whose presence is neces-
sary in relatively large amounts in or-
der to insure easy machining. The 
tensile strength of steel of this char-
acter will vary between 55,000 and 
70,000 pounds per square inch. 

In case-hardened steel gears the steel 
is purchased by the gear manufacturers 
in bar form, in forgings and in rolled 
blanks. The standard analysis is: 
Carbon, .15-.25 per cent; manganese, 
.40-.60 per cent; phosphorus, not over 
.04 per cent; sulphur, not over .05 per 
cent. 

In tempered steels, again bar stock, 
forgings and rolled blanks represent 
the conditions in which this steel 
reaches the gear maker. A hand-book 
by a steel manufacturer of forged and 
rolled carbon steel spur blanks gives 
two ranges of carbon contents for this 
type of work. The medium grade of 
.35-.50 per cent and the hard grade of 
.55-.65 per cent carbon. Experts are 
of the opinion that the latter grade is 
too high in carbon for quenched gears, 
and that .35-.50 per cent carbon is the 
range which will on the whole give most 
satisfactory results from the standpoints 
of ultimate service, warpage in harden-
ing and breaking either in hardening 
or in service.—Canadian Blacksmith. 

DRILLING HEXAGONAL AND 
OTHER HOLES THE degree of perfection to which 

the drilling of square holes has at-
tained has induced some of our in-
ventors to proceed further, and, it is 
claimed that hexagonal and even oc-
tagonal holes are being drilled by a 
Hungarian named Bartholomius. 
This new machine is said to be free 

from the defects of earlier types and 
is automatic in its action. It can be at-
tached to any boring machine, lathe, 
etc., without regard to the type or meth-
od of supporting of the particular ma-
chine. The device, is, in fact, an in-
dependent and self-contained tool. The 
angular holes are drilled very accurate-
ly, as the drill is guided over the whole 
of its length and the work-piece and the 
clamping device are in immediate con-
tact with the guides. At the same time 
that round holes are being drilled, the 
new type of boring tool automatically 
drills hexagonal and polygonal holes. 
To obtain different sized holes, it is 
only necessary to change the drill used. 

• 

DRAFJING 

Learn at Home! 
Employers everywhere are look-

ing for skilled draftsmen. They are 
offering splendid salaries, and good 
positions are always open. 
No line offers greater opportunity for 

advancement. Drafting itself not only 
commands good pay, but it is the first step 
toward success in Mechanical or Structural 
Engineering or Architecture. 

There is an easy delightful way in which 
you can learn right at home in spare time. 
For 29 years the International Corre-
spondence Schools have been giving men 
and women just the training they need 

i for success n Drafting and more than 200 
other subjects. Hundreds of thousands 
have stepped into good positions through 
I. C. S. help but never were opportunities 
so great as now. 

Let the I. C. S. help you. Choose the work you 
like best in the coupon below, then mark and 
mail it today. This doesn't obligate you in the 
least and it will bring you information that may 
start you on a successful career. This is your 
chance. Don't let it slip by. Mark and mail this 
coupon now. 

'••••• .Te• Ft OUT RISC 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
•Box 6096-D, SCRANTON j'A 
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 ELECTRICAL ENGINEER • Electric Wiring 
Electric Lighting 
Electric Car Running 
Heavy Electric Traction 
Electrical Draftsman 
Eked., Muhl. Designer 
Telegraph Expert 
Practical Telephony 
MElllIANIUAL ENGINEER 
Mechanical Draftsman 
Ship Draftamen 
Machine Shop Practice 
Toolmaker 
Ga. Engineer 
CIVIL ENGINEER 
Surveying and Mapping 
MINE FOREWN OR ENI.PR 
ARCHITECT 
Arehlteetual Draftsman 
PLUMBING AND HEATING 
Sheet Metal Worker 
Navigator 

Name 

OREMICAL ENGINEER 
SALESMANSHIP 
ADVERTISING MAN 
Window Trimmer 
Show Card Writer 
Outdoor Sign Painter 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
BUSINESS MANAGEMENT 
Private Secretary 
BOOKKEEPER 
St ...... pher and Typist 
Cert. Pub. Accountant 
Traffic Management 
Commercial Law 
GOOD ENGLISH 
STATIONARY ENGINEER 
CIVIL SERVICE 
Railway Mail Clerk 
Textile Overuse, ar Sept. 
AGRICULTURE g %med. 
Poultr y %Mug Vrousl. 
Automobile. Italia.. 

Present 
Occupation 

Street 
and No 

Clty State 

Richardson's Polyphase Slide Rule 

bu the regular A B. C and I) scales: also a CI or 
Pelyphue illunie„ Bins and Tennant Sulu. 
All ueduations are printed on whits mated steel from 
«Ulu divided plates. Thom. Scales are accurate and 
will retain their accuracy Indefinitely. They are net 
affected by acids. alkalies. water or frame. Length of 
rule 10'. A 100 page Instruction Book, which teaches 
ail there le t know about slide rules, is sent with 
each order. 

Prior if the RIchantion's Polyphase Slide Buis. In 
me, with • 100-pege Instruction Book. $2.00. 
An ideal slide rule. It Ls low priced and an equal 

110 any ether rule hi appenruce, unarm" and dura-
bility. Be convinced. Your money will be promptly 
refunded it you are not satisfied. 
Bend for our 40 page cataknue of supplies. It do-

urless ndes ranging from IS. le 110 each. InstrueUesis 
Lasibrittuna and Trigolioniarl tree with Miry oatalune. 

GILSON SLIDE RULli CO:, Niles,Mich. 
Please mention EVERYDAY ENGINEERING MAGAZINE 
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Useful Books on 
Mechanical Subjects 

Electro-Deposition of Metals 
By George Langbein 

and 
William T. Brannt 

The new eighth edition of this volume, which 
kas been completely revised, considerably en-
larged and entirely reset, is now ready. It la a 
complete and comprehensive treatise, written 
from a scientific an well as practical standpoint 
and especially intended for the practical work-
man, wherein he can find advice and informa-
tion regarding the objects to be plated while in 
the bath as well as before and after electro-
plating. This volume Is the foremost book on the 
subject in the English language and covers 
electro-plating and galvanoplastie operations, the 
deposition of metals by the contact and immer-
sion processes, the coloring of metals, lacquering, 
and the methods of grinding and polishing as 
well as descriptions of the voltaic cells, dynamo-
electric machines, thermopiles, and of the mate-
rials and processes used in every department of 
the art. Particular attention has been paid to all 
important innovations, and it has been en-
deavored to include all of the latest practical 
methods of plating, as well as the most recent 
machinery and apparatus. It is a ready book of 
reference and a practical guide to the workshop. 

Octavo, 875 Pages, 185 Illustrations. 

Price $7.50 

Complete Practical Machinist 
By Joshua Rose 

One of the best-known books on machine shop 
work, now in Its twentieth edition, and written 
for the practical workman in the language of 
the workshop. It gives full practical instructions 
on the use of all kinds of metal-working tools, 
both hand and machine, and tells how the work 
should be properly done. It covers lathe work, 
vise work, drills and drilling, taps and dies, 
hardening and tempering, the making and nee 
of tools, tool grinding, marking out work, machine 
tools, etc. Throughout the entire classic the ex-
planations are as clean-cut as the tools they 
describe, and the earnest meçhanic or machinist 
seeking greater efficiency will be helped toward 
using both head and hands to better advantage. 
No machinist's library is complete without this 
volume. 

547 Pages. 432 Illustrations 

Price $3.00 
e 

Metal Worker's Handy-Book of 
Receipts and Processes 

By William T. Brasant 
This volume Is a valuable work of reference 

and instruction for all engaged in the working 
of metals. It is a collection of formulae and 
practical manipulations for the working of all the 
metals and alloys including the decoration and 
beautifying of articles manufactured from them. 
The utmost pains have been taken to insure the 
accuracy and efficiency of the recipes so that 
with ordinary care as to quantities and manipu-
lation the resulta may be implicitly relied upon. 

it treats on alloys and amalgams; hardening, 
tempering, annealing; bronzing and coloring; 
casting and founding; cements; cleansing, grind-
ing, pickling, polishing; decorating, enameling, 
engraving, etching; electro-plating, braising, cop-
poring, galvanizing, gilding, nickeling, silvering, 
tinning, etc.; fluxes and lutes, lacquers, paints 
and varnishes; solders and soldering; welding and 
welding compounds. To the new edition has been 
added several new chapters on die-casting, ther-
mit and oxyacetylene welding, etc. 

582 Pages. 82 Illustrations 

Price $3.00 

Send for our new 41 page descriptive cata-
logue mailed free on request. 

HENRY CAREY BAIRD & CO., Inc. 
Publishers of Mechanical 
and Industrial Books 

2 West 45th Street, New York N. Y. 

THE 

RADIO 
REVIEW 

A MONTHLY 
RECORD OF 
SCIENTIFIC 
PROGRESS IN 

RADIO 
TELEGRAPHY AND 

TELEPHONY 

Monthly - Half-a-Crown 

Single copies, post free 25. 
9d. Annual Subscription. 
post paid, 30/- post free. 

THE RADIO REVIEW, 
a new monthly magazine, 
devoted entirely to the 
technical side of radio 
communication. 
Edited by Professor G. 
W . O. H OWE, D.Sc., 
M.I.E.E., assisted by 
PHILIP R. COURSEY, 
B.Sc. A.M.I.E.E. 
THE RADIO REVIEW 
is the Authoritative Jour-
nal of Wireless Research. 
Contributions from the 
pens of the World's lead-
ing Radio Scientists are a 
special exclusive feature. 

Editorial and Publishing Offices 

'2-13, HENRIETTA STREET 
LONDON, W.C. 2 

AFTER4 
• 

A PLEASINGLY written 
/-1. booklet for those near 
or past middle life. It concerns a simple, 
drugless treatment that cannot interfere 
with daily work or doctor's care. It has 
delighted thousands, is prescribed by 
hundreds of physicians and indorsed by 
intelligent laymen all over the world. 
Not a book about infectious diseases but 
wholesome truth. Just say: Send me, 
'free of all charge, 

"PROSTATOLOGY" 
If depressed in spirit; if backache, sciat-
ica or tenderfeet annoy you; if nerves are 
gone, if bladder weakness and disturbed 
slumber undermine your health, you will 
bless this book. Do it before you forget 
where you saw this notice. 

ELECTROTHERMAL COMPANY 
48-A Kirk Bldg., Strubenville,O. 

BOOK REVIEW 
HISTORY OF NAVAL CON-

SULTING BOARD 
A very interesting volume has just 

been received, this having been pub-
lished by the Government Printing 
Office of Washington, entitled "The 
Naval Consulting Board of the U. S.," 
which gives in narrative form an ac-
count of the origin and achievements 
of this board, which was created in 
1915. Many of the most interesting in-
ventions of the war with illustrations 
are set forth in this volume, including 
the work of T. A. Edison, who is Presi-
dent of the board. The development of 
the listening devices which were so suc-
cessfully used by our Navy to detect 
submarines are described in detail with 
suitable illustrations. 
The volume also sets forth the re-

turns from the mobilization of the in-
ventive talent of the country as well as 
the industrial preparedness of the 
board and the origin of the Council of 
National Defense. 
The author, Lloyd M. Scott, was 

given free access to the records of the 
board, the individual assistance of its 
members and also much valuable data 
in Navy departments was made avail-
able in the preparation of this book. 
If the demand for copies satisfies the 
Superintendent of Public Documents, 
the Navy Printing Office, Washington, 
D. C., will issue a sales edition and ap-
plication for copies should be made to 
that office. The book is a particularly 
interesting volume to those following 
invention and shows how the ingenuity 
and inventive abilities of the members 
of the board were utilized in developing 
devices that helped materially in win-
ning the late war. 

NEW MODEL AIRPLANE 
CATALOG 

The 1920-21 revised and enlarged 
edition of the hand book, "Model Air-
planes, Supplies and Accessories," is-
sued by the Wading River Manufactur-
ing Co., 672-D Broadway, Brooklyn, 
N. Y., has been received. 

This shows many interesting forms 
of models and lists a very complete se-
lection of materials and supplies used 
in their production. Several new forms 
of models of recent development are il-
lustrated in its pages, the most interest-
ing of these being the Curtiss HS-2-L 
Navy Flying Boat, the Loening Scout 
Monoplane and the NC-4 Seaplane, 
which was the first heavier-than-air 
craft to cross the Atlantic Ocean. 
The book contains 52 pages and is 

well indexed for ready reference and 
all of our readers who are interested 
in the manufacture of model airplanes 
of different types, should have a copy 
of this complete hand book in their files 
for ready reference. 

PI( ase mention EVERYDAY ENGINEERING MAGAZINE 
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HOW TO MAKE A LOOSE BEAR-
ING INDICATOR 

I T had always been a difficult mat-
ter for me to determine at what 

point in a motor the loose connecting 
rod or bearing was after I had learned 
by the sound that there was one in some 
part of the motor To detect the locality 
of such looseness I made an instrument 
which helps greatly to determine the 
location of the loose bearing Securing 
a piece of sheet steel that I could cut 
with metal shears and yet of sufficient 
stiffness to not bend too easily, I cut out 
the shape as shown at (A) and slightly 
curved the part at (e) to give it more 
stability. 
I then flattened the end of a piece 

of No. 8 wire and drilled a hole through 
the end. I then cut from a thinner 
piece of sheet steel a pointer as at (B) 
which I riveted to the plunger, making 
a close-fitting but free-moving joint, so 
that the slightest movement would not 
be retarded. I then riveted the pointer 

A 

1,111,00 eeeeee 

to the frame, using the same care as 
above. Then after placing a light coil 
spring over plunger and held by cot-
ter pin at T to hold plunger down, I 
bent up the lugs (f f f f) over the 
plunger, leaving the one at (K) with 
sufficient freedom so as the circular 
movement of pointer would not bind 
the movement of plunger. I left a pro-
jection on frame at (L) of handle and 
to this I riveted a piece of Y2  in. x 2 
in. x 4 in. iron to prevent the vibra-
tion from moving the frame• of the in-
strument. By holding the end of the 
plunger on motor over first one cylin-
der, then another or on the different 
bearings, the vibrations will cause the 
pointer to register more or less on the 
graduated arc H and the place held at 
which it registers the most is of course 
where the greatest vibration exists and 
where the loose bearing causes the 
knocking 

GEO. G. MCVICKER. 

tAUTO - WHEEL BAILIN G. 
What fun you'll have with 

this new amusement. Attach a 
,. -. sail to your Aulo•Wheel Coaster 

or Auto. vo,...d C able Road-ester. The roller-bearings are t ho 
same as used on automobile 
wheels. That's why the name 
"Auto-Wheel" means so much. 

Tho Auto-Wheel carries 1000 
lbs. The roller-bearings will not 
crack or chip as old-fashioned 
ball-bearings do. 

The November "Ateto - Wheel 
Spokes-man" tells how to make 
• Bail for your Auto - Wheel 
wagon. Send for it. 

Organize aa Aggro- Whe41 Chili 
FREE caps to member.. Special 

Captain's cap. FREE A uto-Wheet 
Lbrne Bank Just send names of 
three coaster dealers in your 
town, telling which ones sell the 
coaster wagon with the name 
**Auto -Wheel" on the sides. 

7h e Au%03.`etelS.oadev Co.Mtc.. 
The hone. Sled 

159 Schenck Street, 
N. TONAWANDA, N.Y. 

In Canada: Preston. Ont. 
1..anort OfFro, 205 W 23rd Street, 

New York City. 

Auto Nhee‘ 
BIG sPAYINGs POSITION 
GUARANTEEDT0You 
Why "grind" away at a desk when three months' 
home, spare-Ume preparation will qualify you for 
profession of Railway Traffic Inspector—fascin-
ating, well-paid, out-door work leading to BIGGER 
Things. 
START AT $110. advancing to $250 and more 
monthly, all expenses paid. Meet big officials. Be 
your own boss. Travel and broaden yourself. 
Remember, position guaranteed or money refunded. 
Write for the story, today: NOW. Ask for FREE 
Booklet D-33o. 

Standard Business Training Institute 
Buffalo, N. Y. 

ig Profits in Battery Charging 
with the H B 32:11alieryÇ4rer 

MAKE $150 TO $350 EVERY MONTH 
Start your own battery bUsIlloa• NOW Make E150 
to $350 Clear Profit every month with this LIB Charger. 
Recharges 32 6-volt batteries. or equivalent, at one 
time. Costs 10c to 15e each. Onner pays 75e to 
$2.00. Figure the Profits. You can make BIG 
PROFITS arid build a perma-
nent business. Others are do-
ing It—YOU can. too. 
Small Cash Payment Brings 

You Title Money-Maker 
Balance on eaar monthly terms. 
Profits esslIrpay for outfit. Abso-
lute lloney• Back (;uarantee. No 
exponel.. repairs or r. tacementn. 
Rune 24 hooves dar Rie. nten,te 
profitable income. Write TOI)Ar 
for full information. 
Hobart Brothers Company 

Box £E114. Troy. Ohio 
Suectuutful Mwer • :•, rere 

UmakeIVI 
La th e You m•as 

High-grade Screw 
Cutting and Milling Lathe 
from limakeki outfit Ne. It 
which include, all CasUags 

and 12 detail blueprints. Complete outfit 826. Nose 
following dimensions: Length over all. 2 ft. II Ins.; 
Breadth. 12 ins.; approximate weight. 105 lbs.; Dimes. 
simia of working surface of milling table. 4 ins by 6 Ins 
This lathe bu been declined to meet the wants of Model 
Makers who require a tool capable of very varied and ae-
curate work. It is self-acting and Screw Cutting. With 
It all nlain trillInr work ran he done, ea well as rnaldnr It seer to do 
• rreat many borine job• stherwow vert difficult Addl.., 
W. R. PRICE. Inc., Dept. 17. nmakeM Bias., 127 Sth Ave.. N.Y 

Earn $35—$150 a Week 

If You Are a— 
ShiplItter, Structural Worker, Car-
penter, Bricklayer, Plumber, Pipe-
fitter, Boilermaker, Sheet Metal 
Worker or Mechanic of any kind, 
you can advance quicker and get 
bigger pay if you can read Blue 
Prints. By our method, we train 
you QUICKLY in your spare time. 

Write for Catalog 10-B. stat-
ing your trade. 

We can help you increase your In-
come and beat the High Cost of Liv-
ing. Study In your spare time under 
our quick and practical instruction. 

Draftsmen are in great demand. 
There is a place for you. Drawing 
Outfit, Books and Blue Prints FREE. 

We help you secure a position when 
qualified. Catalog 9-0 tells 411 

'1111+ hOW. 

Columbia Correspondence School 
Est. 1904 

Dept. 40, Drexel Bldg., Phila., Pa. 

"81ÁMMERII416 

IYou can be quickly cured. Send 10 cents for 298 page cloth bound book on Stammering and Stuttering. It 
tells how I cured myrelf after Stammering and Stut-
tering for 20 years. BENJAMIN N. BOGUE 
9148egsto Datums Indianapolis, Jndiana a 

ifs Guise and ore" 

Learn in Spare Time to 
be a CIVIL ENGINEER 

Earn $1500 to $5000 Yearly 
Iteres your big chance to become a 

full-fledged Civil Engineer I With this 
set of books you can fit yourself to make 
big money, in the greatest outdoor pro-
fession on earthl Offer fully explained 
in coupon. Good only within boundaries 
of the U. 8 and Canada. 

Great Books Shipped FREE 

A Dime a fi JJf 
keep tell after 7 

Ai 
Nine big flexible-bound volumes, 3900 pages. 5% 

z 8% Inches; 3000 plates, maps, diagrams, etc. Writ-
ten by world's greatest civil engineers. Books tell you 
ALL ABOUT surveying; highway construction; rail-
way engineering; earth work; specifications; esti-
mating contracts; bridge engineering; masonry; re-
inforced concrete; water supply; sewers and drains; 
water power equipment; irrigation engineering—etc. 
etc. Written in simple language—every point made 
plain. Consulting Service Free 

$12 Consulting Membership solves your diMcult 
problems for a whole year. FREE with the set of 
books. SEND NO HONEY—JUST THE COUPON! 

morEtt nun* ewe. :mom mum nrue 
se V e erer 

I MR CIVIL GM CIVIL CDR GM 

F xdrtur Yaw mzer :am» INDIT 
Amami 
Technloal 

SoolitlY 
Dept. C-358 
°moue. U.S.A. 

Please send Library of Civil 
Engineering for raven days' tr....- 

bunion, exprean collect I will aend 
S2.80 within me v en day. •ndS2.00 • month 

until I hove mid 839.80 or notify YOU and 
hold booke subject to your order. Title not to 

r•ss mild fully paid. 

Address  

Reference  

Please mention EVERYDAY ENGI NEERI NG MAGAZINE 
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INVENT WITH PROFIT BUSINESS PRACTICE and ITS ACCOUNTING 
New and up-to-date course of instruction BY CORRESPONDENCE. Complete 

with full legal forms and illustrations of all accounting principles. Highest pro-
fessional endorsement. Indispensable for success in business today. Gives an 
understanding of economic conditions underlying business success.—Not excelled 
if equalled in thoroughness, but concise and to the point. 15 years' practical ex-
perience training apprentices and students for accounting and business. Graduates 
make good from beginning and advance rapidly afterwards. Write for circular, 
mentioning this periodical. 

HENRY HEITMANN, Poughkeepsie, New York. 

AERONAUTIC COURSES 
By Correspondence 

Aerodynamics—Aeroplane Design—Aeroplane Drafting—Motor Dynamics— 
Motor Design 

Under the supervision of Messrs. Van Muffling & Marx (formerly of Aeronautic Faculty. 
College of the city of New York) 

THE NEW YORK SCHOOL OF AERONAUTICS, Box 106, Grand Central P. O., New York 

(Weil& (eke eleérirnt i-be it the pronuncial ion o 
Bolsheviki, the spelling ofa puzzling word, the location of 
Murman Coast-the meaning of blighty,ele-,this SuPremeAuillorifY 

W EBSTER'S NEW INTERNATIONAL DICTIONARY 

mulains an accurate,final answer. 443°•°°("^4.-d' 27°0P.r'-6°(*ilt"Ire'"'. 
Regular ond indio-Popor Edition. G.StC.MERRIAMCO.,Springfieldjalass. 

W.-ilo  for specimen pages. prices. etc. end FREE Pocket- Mo -s per E. ENG. 

Belem disclosing year Invetattoa lo 
&name. wad tar blank tor. •lilearleaes 
et Cleoceptese." to be signed and eta-
awned. Poem and information ma-
owning patent. FREE. 
LANCASTER AND ALLWINE 
23S Oway Wasbinaten, D.C. 

Origeneler• of Mo for» "likeIdemee 
of Conceotton" 

a'ewe to 
Inventors on securing Patents. Send model 
or sketch of your invention for Free Opinion 
of Its patentable nature. Prompt service. 
20 years experience Write today 

TALBERT& TALBERT 4850 TALBERT BLDC,Weshingtoe,D.C. 

Competent Patent Service 
ay a Former Examining Official of the U. S. 

Patent Office 

NORMAN T. WHITAKER 
Lawyer and Engineer 

580 Whitaker Bldg. Washington, D. C. 
broach Office, 87 Nassau SL New York City 

INQUIRIES INV erED 

WILLIAM C. LINTON 
Consulting Engineer and Patent Attorney 

"la•eritrir's Adviser" mailed tree ea 
request. Gives full information as to 
Patento, Trade Marts and Their Coat. 

Officer 
154 University St. 920 F St., N. W. 
Montreal. Canada Washington, D. C. 

Write for free INVIMMOR'S RECORD, form 
for establishing the date of your 

Invention, and INVENTOR'S BULLETIN. 
Confidential Service 

WM. H. MULLIGAN. Patent Lawyer 
lSS Woodward Bldg. Washington, D. C. 

Use of Ordinary Bit 

How Drilled Bit 
is used. 

Section 

SOLDERING IRONS 
C OME variations on the usual form 

of soldering iron are shown in the 
cuts. In the first pattern two holes 
are drilled as indicated; they are not 
over the fiftieth of an inch for fine 
work. One is counterbored, as shown. 
In use, the hot iron is held over the 
work and solder is introduced through 
the holes, which carry it to the desired 
spot with great accuracy and without 
waste. 

Every Inventor who earnestly aspires to realize 
on his novel ideas will welcome profitable sug-
gestions by an expert skilled in obtaining 
patents that exclude competition. 

Baff Patent Law Office 
311 Main St. Worcester. Mass. 

where it will do the most good. This 
second type is of special use for elec-
trical workers. 

Finally, where the ends of a number 
of wires are to be joined, a simple hole 
drilled in the side of the iron will pro-
vide a receptacle for forming a little 
pool of melted solder into which the 
ends of a number of wires may be 
dipped, as shown.  

SPECIAL CHUCK FOR WOOD-
RUFF CUTTERS ONE of the most popular systems of 

keying that has been developed in 
connection with the manufacture of auto-
motive appliances is the Woodruff Key 
which was described in a recent issue 
of EVERYDAY ENGINEERING MAGAZINE. 
A special cutter is necessary for making 
these keyways. The accompanying 

1.•••-••• 000 

p• •••,. Ma NU.. 

Special chuck for Woodruff keyway cutters. 
illustration shows a chuck that provides 
a positive drive and it some times in-
sures accurate centering of the cutter 
shank. As will be apparent, centering 
is done by the accurately finished shank, 

cf 
Ordinary Bit 

Drilled Bit 

Copper Bit for 
Soldering a joint 
in one wire. 

X.Nt 

Hole for Soldering 
Three Wires 

Diagrams showing variations in usual form of soldering irons. 

The next cut shows an iron with a 
transverse groove filed across one side. 
This is to be used for soldering wires. 
A little solder is preferable to too much; 
.in both the irons shown the solder is 
placed just where it is wanted and 

but the cutter is driven by a square end 
that fits automatically into the self-ad-
justing chuck. The device is made in 
various sizes, and as the sectional draw-
ing clearly shows, it can be adapted to 
fit any spindle. 

Please mention EVERYDAY ENGINEERING MAGAZINE 
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A New Adjustable Indicating 
Plug Gauge 
By G. Gordon Perry 

THIS gauge was designed with the 
primary object of eliminating the 

inevitable wear caused by insertion of 
the usual solid plug gauge into the bore 
to be measured, this wear being a.seri-
ous item where the gauge is made to 
exceedingly fine limits and the work 
on which it is used is hardened; an ex-
ample of such work being the grinding 
of "bores," of inner races in ball and 
roller bearing manufacture. The new 
type of gauge, being inserted in a col-
lapsed state into the bore to be meas-
urer, wear by frictional contact is al-
most eliminated. 

If the bore is not yet up to size, the 
amount still to be removed is imme-
diately shown on the indicator, en-
abling the operator to take correspond-
ingly heavy cuts and not waste time 
continuously taking light cuts, because 
the ordinary solid plug will not enter, 
and the amount to be removed is un-
known. 

ing in a hard steel cone C, which nor-
mally is kept pressed forward by spring 
F. Movement of rod G in a longitudi-
nal direction is obtained by lever I 
pivoted about a point J and working 
in the slotted end of rod G. 
A quadrant shaped indicator Q of 

the lever type is secured to H by screws 
K passing through lugs on Q. Pointer 
P and quadrant N are independent 
parts moving about a common pivot R, 
but are locked together after adjust-
ment by small screw S. Rod G is re-
cessed for quadrant N to work in, and 
hardened screw L is inserted through 
same, being cut away to center line, 
forming a hard face for N to work 
against. A light spring 0 keeps N up 
to its working face on L. 
On picking up the gauge for use, the 

lever I is at once operated, so with-
drawing cone C and allowing spheres 
B .to fall in by gravity or outside 
pressure. Pointer P also moves to the 
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-Maine ElerstNa el Aljustable IndoaSni Plug Gaut*. 

As the action of the gauge is entirely 
controlled by a spring which always re-
mains of constant strength, it cannot 
be "forced," and a false reading ob-
tained, by a careless operator. After 
considerable use and no more adjust-
ment can be made on indicator needle 
to compensate for wear, those parts sub-
ject to wear can be replaced at a nomi-
nal cost. The following particulars of 
the construction of the gauge will, I 
think, be clear when read in conjunc-
tion with the drawing. 

This invention relates to the use of 
three hardened steel spheres, and a hard 
steel cone, for determining the size of 
a hole. 
The portion of the gauge A is slight-

ly smaller in diameter than the smallest 
hole to which the gauge can be applied. 
Around its circumference, equally 
spaced and midway in its length, are 
three hard steel spheres B (two are 
shown in sectional drawing for sim-
plicity) free to move dlightly in a 
radial direction in hardened bushes P. 
Into A is screwed the handle portion 
H containing a sliding rod G terminat-

"Minus" side of scale. In this state 
gauge is inserted into bore to be meas-
.ured up to the shoulder, thus ensuring 
that the center line of H is at right 
angles with center line of bore. 
On the lever I being relaxed spring 

F forces forward cone C, expanding 
spheres B, the longitudinal movement 
of C corresponding to the size of bore 
and being recorded by pointer P. 
Quadrant Q can be calibrated to suit 
nature of work and either English or 
metric. Cone C is screwed on rod G 
for convenience in manufacture, allow-
ing adjustment in relation to face L, 
also for renewal, and is locked by screw 
E. Screw S is inserted in pointer P, 
through the arcuate slot in N, and al-
lows for adjustment of pointer P to 
compensate for wear, or for setting to 
special size, shrink fits and the like. 
Gauge is checked for accuracy by in-
serting in a standard reference ring, 
and lever released, any slight variation 
found from center line "size" adjusted 
by screw S.—Reprinted from The 
Model Engineer and Electrician. 

You Want to Earn 
Big Money! 

Please mention EVERYDAY ENGINEERING MAGAZINE 

And you will not be satisfied unless 
you earn steady promotion. But are 
you prepared for the job ahead of 
you? Do you measure up to the 
standard that insures success? For 
a more responsible position a fairly 
good education is necessary. To write 
a sensible business letter, to prepare 
estimates, to figure cost and to com-
pute interest, you must have a certain 
amount of preparation. All this you 
must be able to do before you will 
earn promotion. 
Many business houses hire no men 
whose general knowledge is not equal to a 
high school course. Why? Because big 
business refuses to burden itself with men 
who are barred from promotion by the lack 
of elementary education. 

Can You Qualify for 
a Better Position? 

We have a plan whereby you can. We 
can give you a complete but simplified high 
school course in two years, giving you all 
the essentials that form the foundation of 
practical business. It will prepare you to 
hold your own where competition is keen 
and exacting. Do not doubt your ability, but 
make up your mind to it and you will soon 
have the requirements that will bring you 
success and big money. YOU CAN DO IT. 

Let us show you how to get on the 
road to success. It will not cost you a single 
working hour. We are so sure of being able 
to help you that we will cheerfully return to 
you, at the end of ten lessons, every cent 
you sent us if you are not absolutely satisfied. 
What fairer offer can we make you? Write 
today. It costs you nothing but a stamp. 

American School of Correspondence 
Dept. H-8126 Chicago, U. S. A. 

American School of Correspondence, 
Dept. H-8126, Chicago, ILL 

I want Job checked — tell me how to get it. i 

 Architect Lawyer' 

116.000 to $15,000  $5.000 to $15.000 I 
--Building Contractor Mechanical Engineer 

$5.000 to 810,000 ec000 to $lo.000 I 
Automobile Engineer .Shop Superintendent I 

114,000 to $10.000 $LOW to $7.000 
Automobile Repairman  Employment Manager 

i 

82,600 to $4,000 $4.000 to $10,000 , 
 Civil Engineer Steam Engineer 

$5,000 to $16,000 $2,000 to $4.000 l 
Structural Engineer Foreman's Course 

$1,000 to $10.000 $2,000 to $4.000 II 
 Business Manager Photoplay Writer 

82,000 to 815.000 $2.000 to $10,000 II 
Certified Public Ac-  Sanitary Engineer I 

countant $7.000 to $15.000 82.00) to $5.000 I 
--Accountant & Auditor  Telephone Engineer II 

$2,500 to $7,000 82,500 to $5,000 I 
 Draftsman & Designer  Telegraph Enirineer . 

$2.500 to 54,000 02,500 to $5.000 I 
 Electrical Engineer High School Graduate I 

$4.000 to $10.000 In two years i 
General Education In one year  Fire Insurance Eviler t / 

$3.000 to *10,000 

 j — 
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All these parts of the "Richards Made" 
Yacht Model Construction Sets are ready 
to respond to your skill. The hardest work 
is finished; part of the hollowing is also done. 
Just enough left to lend interest and 

instruction. 

THE AMERICAN 
MODEL SALES AND MFG. CO. 
601 Broadway 

PATTERNS 
MODELS 
CASTINGS 

New York City 

SHIP FITTINGS 
RAW MATERIALS 
BOILERS 

SEND FOR PRICES OF COMPLETE CONSTRUCTION SETS OF MODEL 
CABIN CRUISER HULL, BOILER AND ENGINE DESCRIBED IN OCTOBER 
ISSUE OF EVERYDAY ENGINEERING MAGAZINE. THEY WILL 

INTEREST YOU. 

MAIL ORDERS ONLY 

PROMPT 
SERVICE 

TELEPHONE 
SPRING 3337 

MODEL ENGINE CASTINGS 
For engines described in previous numbers of 
"Everyday Engineering." Castings made in 
Bronze or "Duralite." Model water pumps 
also supplied. Send stamp for catalogue. 

J. E. CARRINGTON 
49 So. Clinton St. East Orange, N. J. 

American Machinery Leads the World 
You can help to maintain this supremacy in the 
years to come by getting your boy started right. BY 
interesting him in Machinery while his mind is 
developing. Start now. Get him a Bathe Miniature 
Boat or Engine. Perfectly scientific, scientifically 
perfect. Exact reproductions Motor Bosta, Engines, 
Yachts, that work. Send stamp for illustrated lista. 

BATHE MANUFACTURING CO. 
Desk 7, 5214 Woodland Ave. Philadelphia, Pa. 

; MODEL POWER BOAT RACING 
IN CENTRAL PARK 

(Continued from page 134) 

resented his first attempt to use a 
built-up hull and an engine of his 
own construction. The boat did not 
come up to his expectations, in spite of 
the light weight of the hull, 12 ounces. 
The hull was designed for a displace-
ment of 9 3/10 lb. When actually fin-
ished it weighed 1272 lb. This differ-
ence in weight was largely responsible 
for the fact that it did not obtain a 
greater speed. 

Mr. H. Seldon's boat, Mayo, was 
easily the best looking boat, to my 
mind, and his hull and boiler were ex-
amples of good workmanship, for 
which the builder is to be highly rec-
ommended. It was too bad, though, 
that Mr. Seldon experienced trouble 
with his power plant and was unable 
to get the boat in action. Especially 
as he had come all the way from New 
London. He used a two-cylinder, sin-
gle-acting engine of English make 
with t4 in. bore and el in. stroke, and 
a 3 by 12 in. copper water tube boiler. 
The boat had only been finished the 
previous night and had not been tested. 
This was also largely responsible for 
the non-performance of Mayo. 
The last of the entries, Mr. Ringle's 

Seminole, was equipped with the same 
type of power plant as Mr. Bolles' 
Bobo 4, except that the valve gear was 
operated by a groove from the flywheel. 
The boat itself seemed to be well con-
structed, but it developed blow-lamp 
trouble and we did not have a chance to 
see it in action. 

It has always been the aim of the 
Central Park Model Yacht Club to 
have boats which really perform and 
are reliable in their performance, in 
their sailboat as well as their power 
• boat division. This is the reason why 
this year's race was open only to boats 
up to 15 lb. displacement. We hope to 
be able to see many other interesting 
races, as there is no inspiration quite 
like that of actual participation in races 
of this type to spur the model maker 
on to further and further effort. 

MAKING SOCKET WRENCHES 

HEREWITH are a few suggestions 
as to methods of making a set of 

socket wrenches: The wrenches can 
be made from Ford radius rods that 
have been junked. As these rods taper, 
several sizes of wrenches can be made 
from a single rod. First, cut the length 
of the wrench desired from the rod, 
then heat the end of the tube to a cherry 
red and hammer it to shape around a 
nut. The piece of radius rod must be 
large enough to fit over the nut and a 
hole drilled in the opposite end of the 
socket so that a punch or a small rod 
can be inserted and used as a handle. 

Please mention EVERYDAY ENGINEERING M AGAZINE 



Everyday Engineering Magazine for November 187 

THE CHAIN HELICE 
er HE old fashioned chain pump is 

familiar to all our readers. A 
simple modification of it, sometimes 
cited as a sort of curiosity, consists in 
the substitution of an endless rope for 
the chain. Such a rope with its lower 
bend immersed in the water of a well 
and with its upper end carried by a 
grooved pulley or, better, by a spider 
wheel, will raise water just as the chain 
will, and now another form of elevator 
for liquids called the Chain Helice 
has been developed by a French in-
ventor, M. Bessenet Favre. It origi-
nally consisted of a rope as described 
above, but which was wound around 
with a spiral wire. This has been de-
veloped and the present pattern consists 
of an endless series of sections of 
double open-wound wire helix con-
nected by swivels at short intervals for 
its entire length, as illustrated below. 
This chain passes over a driving pulley 
at the top, and at the lower end is 
weighted by a heavy flanged pulley 
which rests in the loop of the chain, 
keeping it taut. This pulley should be 
submerged to the extent of about 2 ft. 
if possible. The chain is driven at a 
speed of 400 to 700 ft. per minute. The 
fluid is carried up by the chain, and as 
it turns around rapidly over the rotat-
ing upper wheel the water is discharged 

from it by centrifugal force. Of course, 
water is running down the chain all the 
time, yet 70 to 80 per cent of the water 
raised by the chain is delivered and the 
mechanical efficiency of the device is 
put at about 50 per cent. These figures 
will give a clue. to how much of the 
water runs down the chain. The chain 
is made in lengths of 5 ft. as a stand-
ard, with swivel links to take care of 
the twisting effect due to the spiral 
winding. Two sizes of chain are man-
ufactured in metric sizes, one about 1% 
in. in diameter, the other about lei.  in. 
in diameter. The systems of winding 
employed are illustrated in the cuts. 

Taking the larger one, it is found 

DraftsmenGet 
$35 to $100 
a Week 

LEARN DRAFTING 
At Home—In Spare Time 

as you would in actual practice 
Get into this constructive branch of industry where big salaries are 
paid. No previous training is necessary to become a capable drafts-
man with the help of the Columbia School of Drafting. You can 
master the practical lessons of our famous home study course, at 
home, in spare time. You will be personally coached and instructed. 
by mail, by Roy C. Claflin, president of the school, whose long experi-
ence as a draftsman and teacher, especially qualifies him to give you 
the training you need to become a successful Draftsman. 

Become a Specialist 
We not only give you thorough and practical training 
in Mechanical Drafting, teaching you to make actual 
drawings as you would in any drafting room, but the 

additional benefit of a post-grad-
uate course in some special branch 
of drafting. A big field of oppor-
tunity is thus opened to you as a 
trained specialist in this profes-
sion. 

Because of the importance of 
hiswork the draftsman is paid 
a big salary and is always in 
line for advancement. The 
draftsman's pay is from $35 to $1oo a week. 
A knowledge of drafting is the stepping stone 
to big technical positions in the industrial 
field paying as high as $so,000 a year. 

How "Columbia" Students Succeed 
Students of the Columbia School of Draft-

ing often secure positions at $2,000 or more 
a year to start before completing the course. 
Hundreds of men and women with "Colum-
bia" training are now making good with big 
concerns all over the country. Many more 
are needed for splendid positions now open. 
Here is what "Columbia" training is doing 
for some of our graduates: Laurence John. 
ton, over $5,000 a year; George Murray, $45 
a week to start; G. Tangorra, $2,800 a year; 
A. L. Gash, $140 a month to start; W. S. 
Burfoot, $150 a month to start; T. R. Brown, 
$2,860 a year; R. Fowkes, $3,700 a year. 
These are only a few of a great number of 
similar cases. 

This Complete Drafting Equipment 
Furnished 

to students of our school. The Instruments are of 
standard American make of the beet quality. fully 
guaranteed, and become your property ou completion 
of the course. Every instrument needed fur the 
mum le included. 

Draftsmen are 
needed in greater 
numbers, and re-
ceive better sala-
ries than ever 

before. 

SC PT VT 

Big Concerns Employ "Columbia" Graduates 
The beet concerns in America ensploy Columbia 

graduatea in their drafting dePartuainde because of 
the thorough practical training we give while as-
able, them to step right into important drafting 
positions. Our diploma Is the entering wedge into 
big drafting rooms everywhere. As a Columbia 
graduate you are recognized as an experienced 
draftsman, not as a mere apprentice. Why be 
eatisfied with a grinding, underpaid position when 
there are hundreds of promising position, wen 
to you In the big field of Drafting We are 
called upon to place trained draftsmee more 
rapidly than we can produce them. 

Send This Coupon!Todey 
Let us tell you the fascinating story of Drafting 

and how you can master this lu•ratire profession 
of big selariee and steady advancement through 
our help. Write today to 

COLUMBIA SCHOOL OF DRAFTING 
Roy C Clefts. Pretident 

Dept. 1202. 14th & T Sts.. NW.. Washington. D.0 

.. 

COLUMBIA SCHOOL OF DRAFTING 

Dept. 1202, 14th & T Streets, N. W. 

WASHINGTON, D. C. 

Without obligation to me, please send me 
FREE your illustrated book of particulars, tes-
timonials from students, rates and liberal terms. 

Name   

Age  Address  

City  State  

Please mention EVERYDAY ENGINEERING MAGAZINE 
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Attention Model Engineers and Amateurs 

THE above is a half size illustration of our model power boiler. These 
boilers are made from the very best material and of the highest grade 
workmanship. 

Shell is 9" x 3" diameter made of either solid drawn brass or copper tubing, 
Ends are made of special brass turned to fit and brazed into shell. 
Fittings are of the highest grade both as to material and workmanship. 

They comprise of the following: 
1—Water gauge. 
1—Wheel valve and base with union piece. 
1—Safety valve and base. 
1—Filler plug and base. 
1—Three burner lamp turned from solid brass 

and screw fitted with brass container. 

Price of complete boiler assembled with burner $12.50 in U. S. and posses-
sions. In Canada and all foreign countries $15.00. Post Free. 
Complete sets of finished parts and fittings UNASSEMBLED supplied for 

this boiler at $10.00 in the U. S. and possessions and for $12.50 in Canada 
and foreign countries. 
We have only a limited number of finished boilers for immediate delivery 

so orders will be filled in rotation of their receipt. If you want one for 
Christmas get your order in early. 

THIS half size illustration is of our 
high speed oscillating engine. 
These engines are specially de-

signed and built of solid brass under 
the personal supervision of our expert 
engineers and are guaranteed as to 
workmanship, material and operation. 
The fly wheels and crank disc are 
turned and highly polished. Do not 
compare these with those cheaply con-
structed merely as toys as they are 
made to withstand hard usage and can 
be used for experimental and educa-
tional purposes as well as for driving 
model boats. Price complete $5.50 
post free in the U. S. and possessions 
In Canada and all foreign countric ,, 
$7.50. 
The following parts and fittings can 

be supplied for immediate delivery at 
prices given below post free: 

Boiler shells, brass or copper  
Water gauges   
Wheel valve and base with union 
Safety valve and base 
Filler plugs and base 
Three burner lamp and container  
Boiler ends 

Send five cents for our complete catalogue 
ished Airplanes and Airplane parts. 

each $2.50 
$1.50 

 $1.50 
 $1.00 

 $0.50 
$1.50 

 $0.75 

of Model Makers supplies, fin-

MODEL MAKERS SUPPLY COMPANY 
Room 404 505 Fifth Avenue New York City 

Please mention EVERYDAY 

that with 3 ft. submersion and a lift 
of 30 ft., 2,250 gallons per hour will 
be delivered when it is driven by a one-
horsepower engine. With a single spiral 
chain, about one-half the above ca-
pacity is given, 0.7 of a H. P. will raise 
half the above amounts per hour to a 
height of 30 ft. and 3.2 horsepower to 
a height of 200 ft. Smaller pumps are 
made for hand operation. 
An interesting point is that this pump 

was used during the war by the Eng-
lish, in France and elsewhere, some 
20,000 being in use in France alone. 
Its installation is very simple, there 
being no need for anybody to descend 
into the well, and its cost is only about 
one-half that of a cylinder or rotary 
pump. We speak above of the use of a 
simple rope for raising water. Recent 
examples are given of the use of a com-
mon chain and even of a canvas belt 
for raising liquids. 

BE CAREFUL TO ELIMINATE 
GRIT WHEN REPLACING 

CYLINDERS 
I N fitting cylinders to the engine base 

after their removal for repair work, 
care should be taken to eliminate all 
chances of grit entering at the bottom 
and working up on to the cylinder 
walls, causing the pistons to score the 
cylinders. The better method is to 
wipe the interior walls of the cylinder 
with a clean cloth slightly coated with 
oil, which will remove any traces of 
grit. Do not allow the hands to come 
in contact with the walls of the cyl-
inder, as they are oily and grit may un-
knowingly be deposited on them in this 
way. Small loose parts, after being 
cleaned with gasoline should be kept 
wrapped in clean cloths to prevent the 
entrance of grit and not jumbled to-
gether in a box, as is the usual custom. 
The chief destructive agent in an en-
gine is grit and other abrasive matter, 
and though it is physically impossible 
to keep it out entirely, it will repay the 
trouble taken to keep it to a minimum 
by scrupulous care when replacing the 
part after handling. 

NEW ROTATING ARC LAMP 
The Garbani rotating arc lamp has 

a horizontal positive electrode with a 
central crater. The negative electrode 
is of metal in shape of a ring through 
which water is circulated. In action 
the arcs strike from the crater to the 
ring which latter, the negative electrode, 
is absolutely non-luminous. The crater 
of the positive is in the center of the 
ring. A solenoid with a positive elec-
trode is so arranged as to keep the arc 
revolving around the annular electrode 
at the rate of 500 to 3,000 revolutions 
a minute. All that is seen is the bril-
liant crater surrounded by a slightly 
luminous haze. 

ENGINEERING MAGAZINE 
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THE MOORING OF AIRSHIPS AIRSHIPS, great and small, are 
now bound to earth in one or the 

other of two ways. Either they are 
bound under cover in sheds, which give 
them complete protection from the 
weather, but are very costly to erect 
and troublesome to maneuver the ship 
into, or the craft are moored by the 
nose to tall towers or masts, so that 
they can swing head to wind always. 
The latter system has been found safe 
and satisfactory; it is cheaper in con-
struction than a shed and it occupies 
less ground space. The modern air-
ship does not suffer much from ex-
posure to the weather, and when in 
general use only requires housing when 
being overhauled at regular intervals 
or for repairs. 

English method of mooring airships 

A new system of mooring is the 
subject of a patent just granted to a 
Lancashire engineer, and is indicated 
in the accompanying illustration, which 
is reproduced from our English con-
temporary, Everyday Science. There 
is laid down on the aerodrome a cir-
cular railway, on which travels a long 
narrow-wheeled frame or platform set 
radially to the center of the circle. 
When a ship comes to be moored she 
is attached to the frame by guy-ropes 
from each end and held with her nose 
towards the circle center. The frame 
being free to move round the trace in 
either direction, the ship will automat-
ically ride head to wind from what-
ever point it may blow. Retaining col-
lars are provided to keep the frame on 
the track against the upwards pull of 
the airship, and the frame, instead of 
being a simple girder, as shown, may 
carry a landing platform for the ship's 
passengers and cargo. 

PANAMA WATER LEVEL LOW 

Dependent entirely upon the water 
from rains of the wet season gathered 
in the great storage reservoir of Gatun 
Lake for its operation, the Panama 
Canal was brought down to a narrow 
margin of supply by the unprecedented 
dry season just ended. Official reports 
show that this was the dryest season 
since American occupation of the Canal 
Zone, and the lake was reduced to with-
in less than a yard of the point where 
there would not have been sufficient 
water for safe navigation. Only resort 
to steam power for operation of the 
canal mechanism during part of the 
season kept the water level up to the 
minimum point of 8.76, which was 
recorded on May 28. 

Mooring 
Lines 

ifoonnq 
Fraíne 

RELATIVE POSITIONS OF GER-
MANY AND FRANCE AS 

REGARDS IRON 

The relative positions of Germany 
and France in regard to iron ore re-
sources are at present as follows: Ger-
many, about 1,270,000,000 tons, and 
France, 5,630,000,000 tons. It is esti-
mated that the production of iron ore 
in Germany, excluding Luxemburg but 
including Alsace-Lorraine, during 1913 
was 28,608,000 tons and in France 
21,918,000. It is further estimated 
that at present it is possible for Ger-
many to produce about 7,000,000 tons 
and that France should be able to pm-
duce about 43,000,000 tons, due to the 
recovery of Lorraine. The coal situa-
tion, however, is somewhat different, 
as according to present indications, 
France will require 40,000,000 tons 
more than can be produced in her own 
mines, while on the other hand Ger-
many has sufficient coal resources but a 
limited supply of iron ore. 

A Big Raise 
in Salary 

Is Very Easy to Get, If You 
Go About It in the Right Way 

You have often heard of others 
who doubled and trebled their 
salaries in a year's time. You 
wondered how they did it. Was 
it a pull? Don't you think it. 
When a man is hired he gets 
paid for exactly what he does, 
there's no sentiment in business. It's 
preparing for the future and knowing 
what to do at the right time that 
doubles and trebles salaries. 

Remember When You 
Were a Kid 

and tried to ride a bike for the very 
first time? You thought that you would 
never learn and then—all of a sudden 
you knew how, and said in surprise: 
"Why it's a cinch if you know how." 
It's that way with most things, and get-
ting a job with big money is no excep-
tion to the rule, if you know how. 

We Will Show You How 
Without loss to you of a single working 
hour, we can show you a sure way to 
success and big pay. A large number 
of men in each of the positions listed 
are enjoying their salaries because of 
our help—we want to help you. Make 
check on the coupon against the job 
you want and we will help you get it. 
Write or print your name on the coupon 
and send it in today. 

American School of Correspondence 
Dept. G. 8126 Chicago, Ill., U. S. A. 

American School of Correspondence, 
Dept. 0.8 26, Chicago, Ill. 

I want job checked — tell me how to get it. 

 Architect 
65.000 to $15,000 

  Building Contractor_ 
$5,000 to $10,000 

Automoliile Engineer 
111.000 to $10,000 

 Automobile Repairman 
12,500 to $4,000 

 Civil Engineer 
$5,000 to E15,000 

 Structural Engine. r 
$4,000 to $10,000 

 Business Manager 
$5.000 to 115,000 

 Certified Public Ac-
countant $7.000 to $15.000 

 Accountan t & Audit r 
$2.500 to $7.000 

 Draftsman & Designer 
$2.500 to $4,000 

 Electrical Eagineer 
$4,000 to $10,000 

 General Education 
in one year 

Lawyer 
$5,000 to HUGO 

Mechanical Engineer 
$4,1:000 to $10.000 

Shop Superintendent 
63.0® to 17 000 

Employment Manager 
04,000 to $10,000 

 Steam Engineer 
$2.000 to $4,000 

 Foreman's Course 
$2.000 to $4,000 

 Photoplay Writer 
$2.000 to 810,000 

 Sanitary Engineer 
$2.000 to $5,000 

 Telephone Enginer. 
$2,500 to 85,000 

 Telegraph Engineer 
$2,600 to $5.000 

 High School Graduate 
In two yeam 

 Fire Insurance Expert 
$3.000 to /10,000. 

Name  

Address   

Please mention EVERYDAY ENGINEERING MAGAZINE 
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A $25 PHONOGRAPH FOR $10.98 
Hear the Great Artists in your Home 

Greatest Phonograph Bargain Ever Offered. Send $1 Only 

Buy Direct from 
Manufacturer i 

and Save Money 

Plays Victor, Columbia, Edison and 
Emerson Records 
Send $1.00 today 

Columbia Sales Company 
53 Academy St., Dept. 691, Newark, N. J. 

Playsall Makes of Recoils 

Any Size or Cut 

Send $lacnodupon 
Special features are: clear, sweet-
toned sound box, silent, power-
ful spring motor, automatic regu-
lator, starter and stopper. Cabinet 
finished in Colonial mahogany. 
The metal parts highly nickeled. 
Will last a life time and is fully 
guaranteed in every respect. 
Phonograph will be shipped upon 

receipt of $1.03; you pay the balance, 
$9.98, after you get the phonograph. 

CUT OUT AND MAIL AT ONCE 
COLUMBIA SALES COMPANY 

53 Academy St., Dept. 691, Newark. N. J. 
Gentlemen: Enclosed find $1. Ship at OW» Me 

guaranteed phonograph. If satisfactory. I agree to PaY 
the balance, $9.98, after t receive the machine. If 
not satisfactory I will return the urne, and you will 
refund my money. 
Naine  

S Address  

arns35400aWee 
BECOME A PROFESSIONAL 
PHOTOGRAPHER 
Big opportunities NOW. 
ualify for this fascinat-

ing profession. Three 
months' course covers all 
branches: 

MOTION PICTURE—COMMERCIAL—PORTRAITURE 
Cameras and alertais furnished free 

Practical Instruction; modern equipment. Day or »oat» 
claims; ea» terms. The School of Recognised Rupert. 
ority. Call or write for complete catalog No. 26. 

N. Y. INSTITUTE OF PHOTOGRAPHY 
141 W. 36th St., N. Y. 505 State St., Bklyn. 

CLEARTONE PHONOGRAPHS 
$4.00 to $200.00 Retail 

Our Sundry Dept. offers Needles 390 Pet 
thousand, leu Iota of 500.000. Motors $1.31 
to $14.75 each. Tone Arms and Reproducer• 
$1.30 to $5.75 per set. Main Springs 20c ti 
90e each Records. Needles, Sapphire Point. 
and Parta at reasonable prices. 
Writs for our 84-page catalogue, the oui' 
one of ita kind in America. DiustratIal 3:1 
different styles of Talking Machines and 
over 600 different Phonographic Parts. 
LUCKY 13 PHONOGRAPH COMPANY 

Export Dept. 46M. E. 19th ESL. N. T.,U.G.A. 

LEARN PIANO 
This Interesting Free Book 

shows how you can become • 
•chilled player of piano or organ a 
quarter usual cost. It shows why 
pici' lesson with an expert Is worth 
a doyen other lessons. Dr. Quinn' 

— famous Written Method Include 
all of the many imoortant modern improve. ents in teaching music 
Ban« sight to your home the great advhnt•ges ol conservator 
study. For the beginner or experienced tile, ers. End, reed by gre• 
artists. Suerenufal endentes ever ywhere. Scientific $ et easy to un-
deretand Fully Illuatrated. All music free. Die lot« .ranted. 
Write today for free book. QUINN CONSERVATORY. 
Dingo II-11. 598 Columbia Road, Roston. 25, Mass. 

Jà1111111\,_ 

inurrepe rit‘ 
WOMEN'S 

. LEATHER FINISH 
SHOPPING BAG 
Neat In appear-
ance, folds very 
small, seams double 
sewn, and ni ad e 

strung to carry large packages. Nothing nun° 
suitable for shopping. 
BIG VALUE $1.00 AGENTS WANTED 

CASCO COMPANY 
151 Berkeley Street, Boston, Mass. 

Complete Drawings for Building a 20 Ft. 

V Bottom Boat Will Be Found in EVERY-

DAY ENGINEERING for December. 

Buy Your X miis 

Gifts Now-
Only a few cents a day 

$132.25 

$120.00 

125.1M1 

122.50 

No Money 
Down 

TUSTset.d yourname 
and address forour128 

page Christmas book of 
bargains in diamonds, 
watches and jewdry. 
Millions of dollars worth 
of jewelry from whii h to 
choose your Xmas gifts. 
Your selection sent ou 
your simple request 

without a penny dean.you don't think it is 
the biggest bargain you 
have ever seen, send it 
back at our expense. If 
you keep it you can pay 
at the rate of only a 
few cents a day. 

8Yearly Dividends 
Youareguaranteedan8% 
yearly increase in value on ea 
diamond exchanges. A lao 
6 per cent bonus privilege. 

Write Today 
for Xmas Catalog 
Send your name and ad-
dress mow._ No obligation. 
Iteautlful Xmas r• t• I o 

re:ite711 baryteria 
Charge Account Plan. Seo 
this great collection of Jew-
elry bargnins now. nd ',our 
sew« today to th pi. eel 

cj-M-LYON 6 CO 
1 Maiden Lane, New York N.Y. 

Basketry and Craft Materia Is 
Free catalogue, Reeds, made, wooden basee, 
chair cane, dyes, books, tools for work in 
leather, beads, stencilling, wood block printing, 
china, glass painting, painted wood, weaving, 
carving, jewelry, copper, pottery. 

LOUIS STOUGHTON DRAKE 
21 Everett Station Allston, Boston 34, Mass 

UmakeM 
Cl u b Toe send $5 for 

histruetiona. de-
signs, blueprints then yos 
Make UmakeM Money running 
UmakeM Community Shops or 

orm your own UmakeM Club with the $5 outfit. You 
nn make Bleriot, Conies, flpad and other Flying Planes: 
also real Work Benches, Sewing Stands, Stationary Baas. 
Baskets, Book Troughs, Arts. Circus. Wagons. War Tanta. 
Action Toys, Dogs, _Birds, Squirrels, Elephants. Rabbits, 
oats. Toads, Giraffes. Ostriches. Numbers. Letters, 19 

Feinted Animals. Doll Furniture and Doll Houses Psis-
gad dealer. her all their tors and noveltlee note for Chrlatmae Gat 
Yaw Um•kete shop started quick and coin l'mskeM Money 
W. R. PRICE, Inc., Dept. 17 Umakera Bida..127 tith Ave.. N.Y. 

NEW PROCESS OF VULCANIZ-
ING RUBBER AT entirely new process of vulcaniz-

ing rubber has recently become 
available. This is due to the discovery 
by Mr. S. J. Peachey, lecturer in chem-
istry at the Manchester College of 
Technology, that by exposing rubber 
alternately to the action of two gases, 
sulphur dioxide and hydrogen sulphide, 
it becomes rapidly and completely vul-
canized, even at ordinary temperatures. 

Hitherto there have been three pro-
cesses of vulcanization. The first is 
due to Goodyear, who in 1839, discov-
ered the process now known as vul-
canization; this investigator found that 
by incorporating rubber and sulphur 
and heating the mixture for a suitable 
period to a temperature of 140°C, the 
rubber became profoundly modified and 
acquired entirely new properties. It 
lost its adhesiveness, became resistant 
to temperature changes, and exhibited 
far greater strength, elasticity and dur-
ability. 
A year or two later the process was 

discovered independently in England 
by Hancock, although the method was 
somewhat different in detail. Han-
cock's method was to immerse sheets or 
articles of raw rubber in a bath of 
molten sulphur at a temperature of 
135°-140°C. A little later still, in 
1846, Parkes showed that rubber could 
be superficially vulcanized by immer-
sion in a cold dilute solution of sul-
phur chloride in carbon bisulphide, but 
this •method is adapted only to thin 
sheets or films of rubber. 

For the new process it is claimed 
that: (1) It is true surphur vulcaniza-
tion, as distinct from the sulphur chlor-
ide treatment just mentioned and yields 
a product comparable in every way with 
that given by the Goodyear process. 
(2) the use of heat is eliminated, and 
to a great extent the use of mechanical 
pressure also. (3) The two gases em-
ployed can be produced very cheaply on 
a large scale. (4) Rapidity of action 
is a great advantage. (5) Organic fill-
ing materials, such as leather, waste, 
sawdust, shoddy waste, etc., can be em-
ployed, whereas with the hot process 
this is impossible. (6) Coal tar dyes 
and even natural dyes, which as mostly 
destroyed by the hot process, may be 
used. 

It is stated that these claims have all 
been substantiated in the laboratory. 
Material suitable for upholstery has 
been produced. In view of the present 
high price of leather this alone is of 
great importance. Also no difficulty is 
experienced in producing this material 
in any desired color. Naturally enough 
the new process may have an immense 
effect on tire manufacture, and it is 
stated that inner tubes repaired by a 
modification of the process have an 
excellent life. 

Please mention EVERYDAY ENGINEERING MAGAZINE 
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READY FOR IMMEDIATE DELIVERY 

Half Inch Scale Pacific Type Locomotive 
DESIGNED BY HENRY GREENLY 

This engine is designed to be an efficient working model to pull about seventy 
pounds. 
Internal fired water tube boiler. Fired by alcohol carried in tender. Fittings, pres-
sure gauge, regulator, test valve and blower. Price $225.00. Set of working blue 
prints $2.50. Pullman cars to match $3o.00. Send stamp for full particulars. 
Pullman Trucks fully sprung $5.00 each. Watch our December advertisement for 
the announcement of additional model railroad equipment. 

MAIL ADDRESS 

FREDERICK DEY, Grand Avenue, Englewood, N. J. 

THE H. E. BOUCHER MFG. CO. 
150 Lafayette Street 

NEW YORK CITY 

GENERAL MODEL MAKERS 
Marine Models a Specialty 

6 INCH BENCH LATHE 
Model Shop Equipment 

Castings or finished machine. 
Shop tools and supplies. De-
signs for Model Boats. Draw-
ings of U. S. Destroyer. Ready 
for immediate shipment. 
Stamp for catalog. 

HUHN MFG. CO. 
556 Elm St. Arlington, N. J. 

Mathematics Made Easy 
The AronsonPe—tbo Combination Triangle -.-

with a Brain--wei multiply, divide, Oruro • 

r icernigtage and g:i joirtioib esey,Irlaej gal problemsi.figure., plot arce. etc Superior te any glide 

Nie.  operate. Also includes A TRANS.AREN"f TRIANGLE, PROTRACTOR and 

Ell RULES. Used at Columbia UrtivereitY, 
Veas Point. U. S. Aeronautic Schools. etc. Ouly 
1R.90 postpaid. Order today before you forget 
Dept. U. L. J. LEISHMAN CO., Ogden. Utah 

OH—Just What I Wanted 
Real Model Racing Yachts 

Sails Faster Than You Can Walk 
Sport ter Men and Roy. Con-
struction 8 e t — complete — 90 

\ INCHES LONG, WITH RIG-
GING, FITTINGS and HEAVY 
LEAD KEEL, ready to assemble. 
5 SCREWS. 20 BRADS and Yacht 
le built Also same Model finished 
ready to sail. Just printed, boot 
on "Model Yacht Sailing." sent 
for 25e. and your dealer's name 
and address, giving full Instruc-
tions of the Sport; how to tan, 
rig. nautical terms. ete, eta. 

New York Model Boat L Mfg. Corporation 
Dept. ER. 18 Broadway New York City 

Umakell Outfit good tools. tis-
algae 3 ply wood, hardware, 
mechanical parts and every-
thing to make • $30 Toy Cir-

cus set Including Animal Wagon and mom. Wagon each 
drawn by two large jointed animate with Clown Riders, 
19 Wild and Domestic Animals, Moline and Bimini 
Donkey. with riders and other Cream Things. This set 
leered hot Money Maker and several people can wort 
with UmakeM No 8 at the same time. Fine for famille., 
toy clubs and echoole. Send gle for this set Dealers 
buy Christmas tors now. 

W.R. PRICE. Inc., Dept. 17, UmakeM Bldg., 127 5th Are., N.Y. 

Be a Draftsman!' 
Make $40 to $100 a Week' 
Your name and address on the coupon briegs this 
great Cyclopedia of Drawing without a penny down. 
Pay only net shipping charges when books arrive. 
With these books and,, low price "school set" of dram - 
ing instrumenta, obtainable at any atore, a man ran 
become master of drawing and earn 040 to Sloe seek', 
LEARN AT HOME—Good paying positions open 
everywhere. Intense activity in manufacturing. 
railroading, building, etc., calls for more draftsmen. 

Shipped on 7 Days' FREE Trial 

CYCLOPEDIA OF DRAWING 
4 Volumes. 1650 Pages. Thousands of Illustralions. 
Bound in genuine American morocco. Pages 554 x834 
inches. Covers all branches of Drafting— Archi-
tecture, Electrical, Structural Steel, Sheet Metal, 
etc. Teaches pen-and-ink rendering, lettering, free-
hand, perspective, shades and shadows, working 
shop drawings, machine design, etc., etc. 

Only fl) a month if you keep the 75c a vieteR books. Coupon explains offer, 
good only withid borders of U. S. and Canada. 
Pros Membership in This Society.—A Consulting 
Membership given free with each set—wort.i $12.00. 

AMERICAN TECHNICAL SOCIETY 
Dept. D..358 Chicago 

iS  AMERICAN 
Ar TECHNICAL 

SOCIETY 

Doe D-sse 
°woes. V. S. A. 

Plea.. mad Omlamilla M 
Drawing for f dam' comaina-

Hon, shipping ahargas mile& 
will sand UM within T dare 

and $3 a mmth until $13.M 18 
paId, or notify you and held Maki 

unljart to your order. Title sot le pre 
te meruntll fully paid 

Haase  
Address  
Reference  
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CLASSIFIED 
ADVERTISING 
COLUMNS 

HAVE YOU ANYTHING TO BUY, SELL OR EXCHANGE? 
Automobile owners, mechanics, model makers, motor boat owners, radio and electrical 
experimenters and students read these classified columns every month, looking for 
advertisements of things they need. Are you telling them what you have? The cost is 
but 7c a word; about 7 words per line. Advertisements should reach us by the first 
of the month to insure proper classification. 

Agents anted 
MAKE 030.00 NEXT SATURDAY. Speederator for 
lords selling like wildfire. Used by Ford Motor officials. 
Makes any r'onl run like a Packard. Stops stalling and 
bucking. Put on quick—instant satisfaction. No holes 
to bore. Sell ten to twelve a day eses. Splendid Profits 
and exclusive territory. Write quiet for information. 
Address Perrin Co., 1047 Hayward Bldg., Detroit, Mich. 
BIG MONEY and fast sales. Every owner buys gold 
initials for his auto. You charge $1.50; make $1.35. 
Ten orders daily easy. Write for particulars and free 
samples. American Monogram Co., Dept. 72, Glen 
Ridge, N. J. 
100 NAME CARDS, Leatherette case, 75e. 50% Profit 
$4.00 Daily. WOLF. Desk E. D., Sta. E., Philadelphia.  
MAKE AND SELL AUTO PEP GAS TONIC.. BIG 
PROFITS: FORMULAS AND INSTRUCTION 50o 
LNA(NyTAMPS). L STULTZ. MIDDLETOWN, MARY-

FOOLPROOF PAINT-VARNISH REMOVER, money back 
guarantee. Martinet 27 Company, 405 Lexington Avant», 
New York. 

Automobile Accessories 
VULCANIZE RUBBER without heat or tools. Whirl-
wind seller to every Auto Owner. Further particulars 
free. Muscatine Agency. E402, Muscatine, Iowa. 
STORAGE BATTERIES FOR AUTOMOBILES. We 
furnish all parts and Moulds for making them. Sample 
Plate 40e. Foreign Countries 50e. Windsor Specialty 
Co.. 5419 Windsor Ave, Chicago, III. 
TREADO RUBBER—Best for repairing auto tires. 
tubes. tops. Mending rubber shoes, water bottles, etc., 
no heat, cement or tools needed. Large can 60e. 
GASCO, 151 Berkley Street, Boston, Mass. 

AUTOMOBILE ENGINES, Dynamos, Motors, Motor Gen-
erators, Storage Batteries. A full line of repairs for the 
following cars at approximately one-half manufacturers' 
list price: Reo, Maxwell, Chevrolet 490, Buick 37, Buick 
24B. Everett 30, Auburn, Pullman. Satisfaction guar-
anteed or money refunded. Send for bulletin and write 
us your wants. We will quote you immediate prise by 
return mall. L. D. Hulick« Motor Co., Ravenna, Nebr. 

Aviation 
BUILD THE STAR JR. BIPLANE. Send stamp for 
Circular E regarding our special offer. Chicago Aero 
Works, 326 River Street, Chicago. 

Books 
BOOKS DELIVERED FREE. Write today for illus-
trated Guide to the Latest Books Wesley Mills Co.. 
Dept. A. 500 Fifth Avenue, New York, N. Y. 

Business Opportunities 
START A CLEANING, DYEING and PRESSING SHO 
In your own home. Large profits, particulars free. A. 
A. Barnes, XE5. Helena. Ark. 
AMBITIOUS MEN—Grasp this opportunity to make 
money. You can make $5.00 to $10.00 every day in yeur 
spare time at home. Not • cheap scheme, agency or 
soliciting proposition, but substantial business plans. 
Investigate this today. Address, Business, Box 175. 
Fredonia. N. Y.  
SUBSTANTIAL MANUFACTURING CORPORATION 
wants capable men to establish branch and manage 
salesmen. $300 to $2000 necessary. Will allow expenses 
to Baltimore as explained. Address. Mr. Clemmer, 603 
N. Eutaw St. Baltimore. Md.  
IF INTERESTED IN PROFITABLE MONEY MAKI' 
plan send dime. Zoff, 20 Linden, Flushing. L I.  

Chemicals 
EXPERIMENTERS who contemplate outfitting their new 
laboratory should communicate with us immediately. 
We have something important to tell them. D. Altman 
Co.. 223-225 East 110th Street, New York. WATCH 
OUT for the "PRACTICAL!" 
CHEMICAL GLASSWARE. Apparatus, Chemicals. Sci-
entific Apparatus. Price lists for stamp. Enola Scien-
tific Company, 3326 17th Street, Washington, D. C.  
EXPERIMENTERS—CUT PRICES on Chemicals, Ap-
paratus. Minerals, and Experimental Supplies, New Ex-
perimental Laboratories; actual photographs free, Manu-
facturers' Department supplies materials to manufactur-
ing experimenters at wholesale prices. Send dime to 
rover mailing cost Lions Scientific Institute, Dept. E-31). 
Bausman Str., Mt, Oliver, Pittsburgh, Pa. 

Dogs 
SPORTSMEN—Trained beagles, rabbit, fox, coon, skunk, 
squirrel and opossum dogs, bird dogs, pet and farm dogs. 
swine, rabbits, pigeons. pheasants, goats. 100 varieties 
blooded stock. Circulars 10c. Violet Hill Kennels. 
York, Pennsylvania. 

Educational 
MATHEMATICS TAUGHT BY MAIL Spare time. home 
study course including arithmetic, geometry, algebra and 
trigonometry. J. A. Harding, 485 Glendale Ave., Detroit, 
Mich. 

Electrical 
INSTANTANEOUS Hot Water Heater, attachable any 
faucet, valuable hospitals, physicians and dentists' offices, 
barbers, and home use. Retell $60. Dealers $45. Victor 
O. Ford Company, 250 West 54th St., New York.  

Ford Owners 
FORDS RUN 34 MILES per gallon with our 1920 
rarburetors. Use cheapest gasoline or half kerosene. 
Start easy any weather. Increased power. Styles for 
all motors. Runs slow in high gear. Attach yourself. 
Big profits for agents. Money back guarantee. 30 days' 
trial. Air-Friction Carburetor Company, 600 Madison 
St.. Dayton, Ohio. 

Ford Owners (Continued) 
FORD SPEED-POWER EQUIPMENT stocked; 4 Speed 
Forward Auxiliary Transmissions, Doubles Pulling power, 
increases speed 40 or 20%; 16 Valve Overhead Cylinder-
head; speed carburetors; camshaft, piston rings; light 
pistons; crankshaft counterbalances; high tension mar 
netos; underslung fixtures; speed power bevel gears; foot 
accelerators; steering wheels; wirewheels; disc wheels: 
metal wheel discs; Ford Fire Chemical Hook and Lad 
der; 15"-30" Double Universal Wheelbase Extension 
11/2 -2 ton Side Spring Additional Prams Work Units 
Complete Line 11/2 -5 ton Shaft-Chain Drive Units 
Racing Body; Complete Racing Cars $500.-$1750. B. V 
Ford Speed-Power Equipment Manufacturers, 250 West 
54th St.. New York. 

Formulas 
EXPERT CHEMIST will furnish Formulae, Processes 
and Trade Secrets. All lines. Lista free. W. L. 
Cummings, Ph.D., 228-230 Gordon Ave., Syracuse, N. Y.  

For Sale 
FOR SALE. Grebe two-step amplifier, one Marconi 
bulb, both new, good condition. Both for forty-two dol-
lars. Also back copies magazine. B. F'rankhouser, 179 
Marcy Avenue, Brooklyn, N. Y. 

FOR SALE. Set Umakem No. 55 castings, 6" screw 
cutting milling lathe $15, cost $25. Brand new. G. E. 
Shea. 545 W. 111th Street, New York. 
FOR SALE. One new imperial lead burning outfit 
$27.00. One new 6 V. 80a Storage battery $15.00. 
Howard Hunt, Macedonia, Ohio. 

Games 
BE A HANDCUFF KING: Secrete of twenty sensa-
tional escapes $1.00. Particulars and Trick catalogue 
free. Magicraft Co., Dept. J. Box 251, Detroit, Mich. 

Help Wanted 
WRITE for newspapers and magazines. Big pay. Ex-
perience unnecessary, details free. Press Reporting Syn-
dicate. 534, St. Louis. 

Inventors 
INVENTORS—Write for our free illustrated guide book 
and Evidence of Conception Blank. Send model or 
sketch and description of invention for our opinion of its 
patentable nature free. Highest References. Prompt 
Service. Reasonable Torres. vIcroa J. EVANS & 
CO., 748 Ninth, Washington, D. C.  
INVENTORS ADVISORY COUNCIL: Assists and pro-
tects you at each step. Report on practicability, mer-
chantabilitY, eta, by graduate mechanical electrical. 
automotive engineer 25 years' experience $15 up. 440-
1777 Broadway, New York. 

Male Help Wanted 
DETECTIVES EARN BIG MONEY. Excellent oppor-
tunity. Travel. Experience unnecessary. We train you. 
Particulars free. Write, American Detective System. 
1968 Broadway, N. Y.  

RAILWAY TRAFFIC INSPECTORS earn from $110 to 
$200 per month and «pane«. Travel If desired. Un-
limited advancement No age limit. We train you. 
Position funiished under _guarantee. Write for Book-
let CM-36. Standard Business Training Institute, 
Buffalo, N. Y. 
FIREMEN. Brakemen, Bargagemen, $140-$200; Colored 
Porters by Railroads everywhere. Experience unneces-
sary. 898 Ry. Bureau, East St, Louis, Ill.  

Mailing List 
DON'T MISS THIS. Increase your sales. Quick cash 
returns. You get New business. 2500 national mail 
order buyers, farmers, rural folk compiled July, 1920, 
printed September.. Complete $5.00—trial 300 for $1.00. 
Martinek 27 Company, 405 Lexington Avenue, New York.  

Manufacturers 
TO ORDER: Any Article in metal; models, tools, pat-
terns, experimenting, manufacturing. Inventions devel-
oped. Cleveland Specialty & Manufacturing Company, 
Cleveland, Ohio.  

Miscellaneous 
SUPERIOR SANITARY CUSHIONS. Sell at baseball 
Parks, race tracks, fairs, circuses, etc. Sample 15e 

stpaid Superior Sanitary Cushion Company, 419 
'stern Bieck, Minneapolis. 

MULTIGRAPHS, Addressographs, Folders. Sealers, Du-
plicators Bought, Rebuilt and Bold. One year guar-
antee. Office Device ComPany, 156-F North Lasalle. 
Chicago. 

FISH BITE LIKE ANGRY WOLVES. In good or bad 
weather. If you go after them with MAGIC FISH BITE. 
Best discovery for catching all kinds of fish. Keeps you 
busy pulling them out. Send 10c for recipe and how to 
make it. Eureka Drug Co.. Topeka, Kansas. 
5 MASTER KEYS and Novel Key Chain $1.00. Have 
a set of the most wonderful keys in the world which 
open hundreds of different locks. Recommended by 
locksmiths, janitors, and detectives. Master Key Co., 33 
Manhattan Building. Milwaukee, Wis. 

CHOICE silver black breeding foxes. Instructions. 
Reid Brothers, Bothwell, Ontario 

$25-$300 PAID ANYONE for ideas, suggestions suitable 
for photoplays. Experience unnecessary; complete out-
line Free. Producers League, 530. St. Louis. Mo. 
BACK ISSUES of this and other magazines supplied by 
Boston Magazine Exchange, 60 Mount/on, St. Boston. 
GOODELL BENCH LATHE. Outfit 3" Geared Chuck, 
tools, slide rest, 1-8 H.P. Motor, Pulleys, Countershaft 
almost new, $75. Waitken, Miami Aquarium, Florida. 

HOW TO BUILD BEAUTIFUL HOMES, AT SMALL 
COST. Read my book on Cement. Stone, Iron, Gravel, 
Sand. Straw and Wood Fibre, Concrete, Lumber. Pecs 
One Dollar, postpaid Peter de Linde, Zion, Lake Co., 
Illinois. 

Miscellaneous (Continued) 
DRAFTING. Neat, reliable work at reasonable rates. 
Problema worked for those not having technical educa-
tion. Bend us particulars and get your work done for 
least cost. L. W. Brown, 68 Broadway, Newburgh, N. Y. 

Patents 
PATENTS — Herbert Jenner. Patent Attorney and 
Mechanical Expert 622 F St., Washington, D. C. I 
report if a patent can be had and its exact cost. Send 
for circular. 
PATENTS. Over 70 years' practice; all communications 
strictly confidential; handbook on patents free on request; 
special facilities for office consultations. Munn & Co., 
l'atent Attorneys, 641 Woolworth Building, New York. 
625 F Street, Washington; Tower Building Chicago; 
Hobart Bldg., 582 Market Street, San Francisco, Calif. 
PATENTS—Fees in installments. Frank T. Fuller, 
formerly Lieutenant, Engineers, Washington. D. C.  
PATENTS—Prompt, personal, ancient service by an 
attorney-at-law, skilled in all branches of Patent Prac-
tice. Over 12 years actual experience; full information 
upon request. B. I'. Fishburne, 322 McGill Bldg., 
Washington, D. C. 
DON'T LOSE your rights to patent protection, before 
disclosing your invention to anyone sand for blank form 
"Evidence of Conception" to be signed and witnessed. 
Form and information concerning patents free. Lan-
canter and Allwine, 237 Ouray Building, Washington, 
D. C. Originators of the form "Evidence of Conception." 
PATENTS. Booklet free. Highest references. Best re-
sults. Promptness assured. WATSON E. COLEMAN, 
Patent Lawyer, 624 F St, Washington, D. C. 
PATENTS. In all matters pertaining to invention consult 
National Institute of Inventors, 118 Fulton St, New 
York City, having three thousand membera. Booklet free. 
PATENT WHAT YOU INVENT. It my be valuable. 
Write me. No attorney's fee until patent is allowed. 
Estab. 1882. "Inventors Guide" FR. Franklin H. 
Rough, 510 Loan & Trust Building, Washington, D. C. 
GET YOUR OWN PATENTS. Save attorney's fees. 
Book giving information Free. Carl Larsen Co., 17 
Park Row. New York. 

Phonographs 
BUILD YOUR OWN PHONOGRAPH—Big saving. We 
furnish parts and cabinets. Write today for free in-
structions. Associated Phonograph Supply Co., Dept. V, 
Cincinnati. Ohio. 

Photo Developing 
MAIL US 20e with any size film for development and 
six velvet prints. Or send six negatives any size and 
20c for six prints. Or send 40c for one 8 x 10 mounted 
enlargement. Prompt, perfect service. Roanoke Photo 
Finishing Co.. 283 Bell Ave., Roanoke, Va, 
FILM PACK DEVELOPED and twelve prints furnished 
for 35 cents. Phil. Lundsted. Cape Cottage, Maine.  

Post Cords 
EVERYTHING IN POST CARDS. Live-Wire list free. 
Worth-while samples 25c. Mention subjects preferred. 
Mutual Supply Co., Bradford, Pa. 

Short Stories Wanted 
SHORT STORIES. Poems, Plays, Etc., are wanted for 
publication. Literary Bureau. 166, Hannibal, Mo.  

Stamps 
APPROVAL 60% discount Reference, please. Stamps 
bought. Lang, 1433-J 59th. Cicero. Illinois.  
HAVE YOU SEEN THE STAMP HERALD? Finest 
monthly stamp paper published. Subscription $1.00 • 
year. 3 months' trial for 25c. Stamp Herald Publishing 
Co., Dept. E, Indianapolis, Ind.  

Telegraphy 
TELEGRAPHY (both Morse and Wireless) and Railway 
accounting taught quickly. Tremendous demand. Big 
salaries. Great opportunities. Oldest and largest school; 
established 48 years. All expenses low—can earn large 
part. Catalogue free. Dodge's Institute, P. St., Val-
paraiso, Indiana. 

Toys 
AMERICAN MADE TOYS NEEDED. Bomeworkers on 
small scale and Manufacturers on large scale wanted to 
manufacture Toy Soldiers, Army, Navy, Machine Guns, 
Cannons. War Ships, Indians, Cow-boys, Wild Animals. 
Whistlers and other toys and novelties. Greatest chance 
for Industrial people to have an independent business. 
Enormous demand gives an unlimited field and great 
future all over the United States. Canada and foreign 
countries. Experience or tools not necessary. Hundred 
and more mule complete per hour. Casting forms, com-
plete outfit from $3.00 up. We buy these goods all year 
paying fixed prices. For painted goods we offer attrac-
tive price's. Contracts made with reliable parties. We 
have connections all over the United States and goods 
made with these Casting forms are badly needed by all 
wholesale and retail dealers on account of the scarcity 
in these lines. Greatest opportunity is offered manu-
facturers of American Made Toys. A strictly business 
proposition and no one need apply unless he means 
business. In this case write for booklet and informa-
tion. furnished free. Toy Soldier Mfg. Co., 32 Union 
Square, New York Cid. 

Wireless 
WIRELESS PARTS. PROMPT DELIVERY. Standard 
11/2 " switch knob-lever complete 35e, Switch points with 
screws 25c dozen. State panel thickness. Novotoy Elec-
tric, Charlotte, N. C. 
GENUINE "JUPITER" AERIAL WIRE. Seven strands 
No. 22 solid copper 100% Conductivity. 11/2 e per foot, 
$12.00 per thousand. No C. O. D's. 15 pounds per 
thousand Send postage. Lee A. Bates, 8 Moon Street. 
Worregter. Mas, 



QUICK SUCCESS 
at home—under an 

ELECTRICAL ENGINEER 
I am a Graduate Electrical Engineer. I have the 

legal right to sign E. E. after my name. E. E. 
means Degree of Electrical Engineer and is award-
ed by Universities and Schools of Science only 
after years of study and research. 
My practical experience is extensive. I was form-

erly with the General Electric Co.; former General 
Manager of company manufacturing Jenney Elec-
tric Motors; also formerly with Fairbanks, Morse 
& Co.; and now President and Director of the 
Wicks Electric Institute. 
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Be a GRADUATE Electrician 
Wicks Men Fill High Paying Positions 
Graduate Electricians are needed by the thou-

sands—at once. Look through any electrical 
magazine and see the opportunities for ambitious 
men with thorough training. That is the big 
thing—thorough training. That is the 
Wicks men are getting big pay to 
START—they are trained right. The 
big men in the electrical field know my 
reputation as an Electrical Engineer. 
They know that my thorough, prac-
tical, scientific course will fit men to 
hold the best kind of positions in this 
great industry. They know that Wicks 
men are good men. 

Foremost and Leading School 
Wicks Electrical Institute is known 

nationally and is highly endorsed by 
the largest electrical concerns in the country. It 
has always been recognized as the largest and 
foremost home training school in electricity. 

New Copyrighted Method 
Brings Quick Results 

I guarantee to make you a graduate electrician 
quickly—or your money back. My method is 
a new step in quick training for big jobs. It is 
very easy, thorough and full of interest. You 
need only a common school education. 

Spare Time— Earn While You Learn 
My method requires only a part of your spare 

time. It will not interfere with the job you are 
now holding. Don't worry about cost; it is low— 
the terms are easy. What is more I teach you 
to earn as you learn. Most of my students make several 
times the cost of the course by the time they finish. 

reason 

Splendid Electrical Outfit and Tools Free 
As an aid to rapid progress I will give you a very 

complete and valuable set of electrical instru-
ments and equipment absolutely FREE. With 
them you can make money long before completing course. 

Qualify to Fill 
One of These Big 
Paying Positions 
Chief Electrician 
$300 per mouth and up 

Sub-Station Operator 
$200 per month and up 

Electrical Contractor 
Unlimited 

Maintenance Electrician 
$250 per month and up 

Power Plant Supt. 
$200 to $1000per month 

Electrical Wireman 
$150 to $200 per month 

Meter Tester 
$150 to $200 per month 

Electrical Sales Engineer 
Unlimited 

Supt. Elec. Installation 
$250 to $500 per month 

Traveling Elec. Inspector 
$200 per month and up 

Splendid Opportunities All Over the World 
The whole world regards America as the great 

leader in the Electrical Field. Foreign lands come 
to us for trained men. This offers unlimited op-
portunities to Wicks Graduate Electricians. T 
pay big salaries and give you th 

ese positions 
hance to see distant lands. 

Wicks Life Employment Service 
Wicks men do not have to worry 

about jobs. As a rule by the time 
the student has finished I have the 
special kind of a position he wants 
waiting for him. That is not all; I offer 
my students the free use of my em-
ployment service for life. My motto 
is "Big Jobs for Wicks Men" and Ido all I can 
to secure the best positions for them. 

Coupon Gets Big FREE Book—NOW 
If you return the coupon at once I 

will send you prepaid and absolutely 
free my splendid new book, "Oppor-
tunities in the Electrical Field." It is 
interesting and instructive. It will show you 
many things you never knew about Electricity. 

Due to the paper shortage I could get only a limited supply 
of these books. Send the coupon before they are all gone. 
I will also send full information about my copyrighted 

home study course—also what Wicks students are doing 
everywhere. That is not all—at the present time I am mak-
ing a special offer to ambitious men; I will tell you about 
this in a letter if you act at once. 

Mail this coupon now—get in under the wire. 

e r 
President and Director. Wicks Electrical Institute, 

Dept.2248. 431 S. Dearborn Street, Chicago. 

Mail This Coupon —TODAY 

A. W. Wicks. President. Wicks Electrical Institute. 
431S. Dearborn St., Dept. :221S. Chicago 
Without obligation to me, send at once full information of your special offer. 

your course in Electricity; what your students arc doing and your splendid big 
book Free. 

I Name  

Address 

City State  



Go as High as You Like 
No Limit to Salaries in Aviation 
No other industry offers the wonderful chances for big money-making that the 
Airplane Industry offers to ambitious men today. Trained men are needed immediately to 
fill big paying jobs. The airplane has come to stay—it will soon be a part of our everyday life. 
The men who get in now are the ones that will cash in big. Look at the "big fellows" in the 
automobile game today. They represent power and wealth because they got in early—you can 
do the same in aviation and you have an advantage because you can be trained before you start. 

Delivering Newspaper "Extras" 

A New Seven-Passenger Airplane 

A New Job—The Aerial Postman 

View in an Airplane Factors 

Thousands of Airplane 
Mechanics Needed Airplane factories are being built by 

the dozens. Trans-
portation, passenger carrying, and mail carrying lines are being opened up 
everywhere. This means men, men, men. Trained men only are wanted— 
men who know what's what. Ten times the number of men now engaged in 
this work are needed. Jobs with big pay are waiting for men to fill them just as 
soon as they are trained. Why don't you prepare for one of these big jobs now? 
Here Are a Few Jobs That Will Pay $50.00 to $250.00 a Week: 
A tical Instructor Aeronautical Engineer Aeronautical Contractor Airplane Repairman 
Airplane Mechanician Airplane Inspector Airplane Salesman Airplane Assembler Airplane Builder 

Learn at Home Legp now. AtVt vleithof the work you are 
your spare time is all 

In Your Spare Time you need. Our 
Special Course 

is simplified for home instruction and is endorsed by airplane 
manufacturers, aeronautical experts, aviators and the lead-
ing aero clubs. Any man that can read English can under. 
stand it. The Lessons are self-explanatory and are made plain 
as day with Blueprints, Diagrams, etc. Our Advisory Council 
and Instructors are behind you all the time giving you every-
thing you must know. The entire field of Practical Aeronautics 
and Science of Aviation is laid right before 
your eyes. You are bound to succeed with 
this training. This means for you a man's 
size job with a man's size pay. 

Big Book 

FREE 

Send for our big 
free book showing 

of Opportunities just what is going 
on in the Airplane VIndustry. It also 

e shows what other 
men have done in 

this fascinating field and what you can do, too. 
It gives a list of some large manufacturers and 
dealers in airplanes and some of the jobs that 
are open to trained men. With the book we 
will send you a special offer that you will be 
glad to know about. This special offer may be 
withdrawn at any time without notice. Send 
the coupon now and take advantage of this offer. 

American School of Aviation 
Dept. 7498-3601 Michigan Ave. Chicago 
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Mail 
This 
Coupon 
For 
FREE 

AMERICAN 
SCHOOL 

OF AVIATION 
Dept. 7498 

3601 Michigan Ave. 
Chicago 

A> Without obligation on my 

e part you may send me your 
book entitled "Opportunities in 

BOOK spe /Lieiimeilnduose and you 

de Name   

Address  
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7.4( CAREY PRINTING CO. N.C. 
NEWYORK 


