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Short Cuts to Bigger Pay 
Your chance to procure one of these ,famous 
McGraw-Hill Home Study Courses for ten 
days' free trial. 

Croft's Library of Practical Electricity 
The only electrical library in existence that actually teaches 
electrical practice as experts know it. 3.000 pages and 2,100 
Illustrations taken from 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, payable $2 in ten days and $3 per month. 

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, payable $2 per month. 

Not one cent in advance 
Merely check the library in which you are interested, fill out the 
coupon and return to us. We will ship the set of your choice for 
ten days' absolutely free examination. Return at our expense if 
you are not thoroughly pleased. Pay only the small monthly pay• 
ments called for if you are satisfied the books will increase your 
earning power. But act 110W. TO11101-1-0M IIlay 1W 100 late. 

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

Here are three of the NIcGraw-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, payable 
$2 in ten days and $3 per month. 

Records of Work Itself 
The fact that the material in thes2 libraries seas taken from 
the best in actual practice has made them the most used books 
of their kind in existence. They are for progressive men who 
insist upon the best in mechanical and engineering literature. 
Of equal value to the beginner and expert. Positively written 
in language that any man who can read and write can under-
stand. 

FREE EXAMINATION COUPON 
••••••1111ball•I» 

McGraw-Hill Book Co.. Inc.. 239 W. 39th St.. N. Y. 
codiciuch: Sold for tell days' free losPectiol, ti,, 1•IltracY I hay, checked 
lee loW : Ei Croft's Electricity. 920— payable 92 per month. 

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

11 Power Plant Library. S19- payable 92 per month. 

tr satisfaelory I %%Ill send tire! payment in ten days and the same a lllllll nt 
.ach month until paid. If i.ot wanted I will return tile Itooka at YoUr 
1•Yill al Sr. 

Signature   

Residence address   

City and State  

Your employer   

His address   

Your occupation   E. D. 1-*J1. 
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MATHEMATICS AND SCIENCE. 

IT was once "proven" mathematically that it was impos-
sible to fly. Langley battered this theory to death. James 
Clark Maxwell brought forth a mathematical treatment 

called the Electromagnetic Theory of Light. Twenty-two 
years later, the brilliant young Hertz of Karlsruhe proved 
experimentally that Maxwell was right. In the first case 
higher mathematics were wrong; in the second case they 
were right. 

IT requires a great intellect to theorize in mathematics as 
1 Maxwell did, and few men are capable of doing it. The 
man or men whose mathematics told them that flying was 
impossible were probably incapable of handling .such an 
involved problem. 

HE value of mathematics to science depends largely upon 
1 the men who use mathematics in a scientific way. The 
mathematics of such men as Newton, Maxwell, Lodge, Kelvin, 
Euclid and Arrhenius have been of tremendous value to the 
world. A scientist wandering around in the upper regions 
of mathematics must be sure of his step else he makes a mis-
take and misinforms the world on some subject of vital im-
portance. This would do more harm than good. 

MATHEMATICS is the backbone of science. Without the 
higher expressions in mathematics there would be no 

science in a strict sense of the term. This means, then, that 
progress is dependent upon mathematics. 

MHE wrong use of figures may bring about great catastro-
1 phes. It may cause a liner to sink at sea, an elevator to 
drop, a building to collapse, a train to be wrecked or a city 
to be flooded. 

MATHEMATICS stand guard over human knowledge. 
Mathematics prevent theory from running amuck. 

Mathematics analyze things. Few things are of greater im-
portance to the world. 

'T'HE science of figures has made possible great things. The 
1 difference between rule-of-thumb procedure and real 
science is mathematics. It would be impossible to build a 
Brooklyn Bridge, a Woolworth Building or an Empire State 
Express without the science of figures. 

1\ A ATHEMATICS lead into infinity. The science is as vast 
1V1 and endless as space itself. One can never hope to get 
to the end. The "bottom-bottom" of mathematics is as be-
clouded with mystery as any one of the great cosmological 
problems. 

RAYMOND FRANCIS YATES, Editor. 
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Books For The PRACTICAL MAN 
Henley's Twentieth Century Book of Recipes, Formu-

las and Processes. 
Edited by GARDNER D. Hiscox. The most valuable techno-chemical 
formulz book published, including over 10,000 selected scientific, 
chemical, technological and practical recipes and processes. This book 
of 800 pages is the most complete book of receipes ever published, giv-
ing 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 
in every respect. Contains an immense number of formulas that every 
one ought to have that are not found in any other work. Ness 
edition. Cloth. 

Price, $4.00 
Model Making. 
By RAYMOND FRANCIS YATES. 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 subjects as 
Silver Soldering, Heat Treatment of Steel, Lathe Work, Pattern Mak-
ing, 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. This book must not be 
confused with those describing the construction of toys now on the 
market. It is a practical treatise on model engineering and construc-
tion. 400 pages. 301 illustrations. 

Price, $3.00 

Automobile Repairing Made Easy. 
By VICTOR W . PAGE. A thoroughly practical 
book containing complete directions for making 
repairs to all parts of the motor car mechanism. 
Written in a thorough but non-technical man-
ner. This book also contains Special Instruc-
tions on Electric Starting, Lighting and Ignition 
Systems, Tire Repairing and Rebuilding. Au-
togenous Welding, Brazing and Soldering, Heat 
Treatment of Steel, Latest Timing Practice, 
Eight and Twelve Cylinder Motors, etc., etc. 
You will never "Get Stuck" on a Job if you 
own this book. 1,000 specially made engravings 
on 500 plates. 1,056 pages (5x8). 11 fold. 
ing plates. 

Price, $4.00 

How to Run an Automobile. 
By VICTOR W . Pack. This treatise gives concise instructions for 
starting and running all makes of gasoline automobiles, how to care 
for them, and give distinctive features of control. Describes every 
step for shifting gears, controlling engines. 178 pages. 72 illustra-
tions. 

Price, $1.50 

Automobile Welding with the Oxy-Acetylene Flame. 
By M. KEITH DUNHAM. Explains in a simple manner apparatus to be 
used, its care, and how to construct necessary shop equipment. Pro-
ceeds then to the actual welding of all automobile parts, in a manner 
understandable by everyone. 167 pages, fully illustrated. 

Price, $1.50 
Abrasives and Abrasive Wheels. 
By FRED E. JACOBS. A new book for everyone interested in abrasives 
or grinding. A careful reading of the book will not only make me-
chanics better able to use abrasives intelligently, but it will also tell 
the shop superintendent of many short cuts and efficiency-increasing 
kinks. The economic advantages in using large grinding wheels are 
fully explained, together with many other things that will tend to 
give the superintendent or workman a keen insight into abrasive 
engineering. 340 pages, 200 illustrations. This is an indispensable 
book for every machinist. 

Price $3.00 

Machine Shop Arithmetic. 
By COLVIN-CHENEY. Most popular book for shop men. Shows how 
all shop problems are worked out and "why." Includes change gears 
for cutting any threads; drills, taps, shnnk and force fits; metric 
system of measurements and threads. Used by all classes of me-
chanics and for instruction in Y. M. C. A. and other schools. 
Seventh edition. 131 pages. 

Price, 75e 

Steel: Its Selection, Annealing, Hardening and Tem-
pering. 

By E. R. MARKHAM. This work was formerly known as "The Ameri-
can Steel Worker," but on the publication of the new, revised edition, 
the publishers deemed it advisable to change its title to a more suitable 
one. This is the standard work on hardening, tempering, and anneal-
ing steel of all kinds. This book tells how to select, and how to work, 
temper, harden, and anneal steel for everything on earth. It is the 
standard book on selecting, hardening, and tempering all grades of 
steel. 400 pages. Very fully illustrated. Fourth edition. 

Price, $3.00 

:THEMODELT 

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

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

Price, $3.00 
House Wiring. 
By Titomas W. Poem. Describing and illustrating up-to-date methods 
of installing electric light wiring. Intended for the electrician, helper 
and apprentice. Contains just the information needed for successful 
wiring of a building. 125 pages, fully illustrated, flexible cloth. 

Price, 75e 

Electric Wiring, Diagrams and Switchboards. 
By NEWTON HARRISON, with additions by THOMAS Popes. This is the 
only complete work issued showing and telling you what you should 
know about direct and alternating current wiring. It is a ready 
reference. The work is free from advanced technicalities and mathe-
matics, arithmetic being used throughout. It is in every respect a 
handy, well-written, instructive, comprehensive volume on wiring for 
the wire-man, foreman, contractor or electrician. Second revised 
edition. 303 pages, 130 illustrations. Cloth. 

Price, $2.50 

Starting, Lighting, and Ignition Sys-
tems. 

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

Price, $3.00 

Motor-Boats and Boat-Motors. 
By VICTOR W . PAGE and A. C. LEITCH. All who are interested in 
motor boats, either as owners, builders or repairmen will find this 
latest work a most comprehensive treatise on the design, construction 
operation and repair of motor boats and their power-plants. It is 
really two complete books in one cover as it consists of two parts, 
each complete in itself. Part One deals with The Hull and Its Fit-
tings. Part Two considers The Power Plant and Its Auxiliaries. A 
valuable feature of this book is the complete set of dimensioned work-
ing drawings detailing the construction of five different types of boats 
ranging from a 16-foot shallow draft, tunnel stern general utility 
craft to a 25-foot cabin cruiser. These plans are by A. C. Leitch, a 
practical boat builder and expert naval architect and are complete in 
every particular. Full instructions are given for the selection of a 
power plant and its installation in the hull. Valuable advice is in-
cluded on boat and engine-operation and latest designs of motors are 
described and illustrated. The instructions for overhauling boat and 
engine are worth many times the small cost of the book. It is a 
comprehensive work of reference for all interested in motorboating 
in any of its phases. Octavo. Cloth. 350 illustrations. 500 pages. 

Price, $3.00 

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

By VICTOR W . PAGE, M.S.A.E. This is the most complete, practical 
and up-to-date treatise on gasoline automobiles and their component 
parts ever published. In thé new revised and enlarged 1920 edition, 
all phases of automobile construction, operation and maintenance are 
fully and completely described and in language anyone can under-
stand. 1,000 pages. 1,000 illustrations. Price, $4.00 

The Model T Ford Car, Its Con-
struction, Operation and Repair, 
Including the Fordson Farm Trac-
tor. The F. A. Starting and Light-
ing System and the Worm Drive 
1-Ton Truck. 

By VICTOR W . FACE. This is the most com-
plete and practical instruction book ever pub-
lished on the Ford car and the Fordson Trac-
tor. Illustrated by specially made drawings 
and photographs. All parts of the Ford Model 
T Car are described and illustrated in a com-
prehensive manner—nothing is left for the 
reader to guess at. The construction is fully 
treated and operating principle made clear to 
everone. 425 pages, 150 illustrations. 

Price, $2.00 

:2r Any of these books sent prepaid on receipt of price. FREE—Our new 1920 Catalog of Practical Books sent free on request 

THE NORMAN HENLEY PUBLISHING COMPANY 
Dept. E. E. 2 West 45th Street, New York 

Please mention EVERYDAY ENGINEERING MAGAZINE 
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• Get Bigger Pay 
trm'ELECTRICITY 

Flexible Covers 

Handy Pocket-Size 

10 Volumes 

3500 Pages 

4700 Pictures $1 a NUMBER 
$1. a MONTH 

READ THIS PARTIAL LIST OF CONTENTS 
No, I Contains 348 pages, 388 illustrations. Electrical signs ami 
iontirole—etatic and ourrent eleotrioity—primary oells--oonductors 
and insulators—resistance and omductivity—magnetism—indu-
tion coils—dynamo principles—classes of dynamoe--arrnatures--
windings—oommutation—brushes, etc. 
No. 2 Contains 348 pages, 394 illustrations. Motor principles— 
armature reaction—motor starting—caloulatione—brake horse-
power—selection and installation of dynamos and motors—gal-
vanometers — standard cello — current measurement — resistance 
aseaeureenent—voltmeters—watUneters--watthour meten—operation 
of dynamos—aPeration of motors, etc. 
No. 3 Contains 300 pages, 423 illustrations. Distribution systems 
—wires and wire calculations—Inside, outside anti underground 
wiring—aign flashers—lightning protecticci—rectifiers—storage bat-
tery systems, etc. 
No. 4 Contains 270 pages, 379 Illustrations. Alternating current 
principles — alternating ourrent diagrams — the power factor — 
alternator principlee—alternator conatructlon—windings. etc. 
Nit 5 Contains 320 pages. 614 Illustrations. A. C. Motors—spit. 
dironous and induction motor principles—A. C. commutator 
motors — Induction motors — transformers: loss«. construction, 
sonnentions, testa—converters—rectifiers. etc. 
Ile. 8 Contains 293 pages, 472 illustrations. Alternating current 
antams—switching devices—current breakers—relays—lightning 
Protector apparatus—regulating devices—synchronou.s condensers 
—indicating devices—meters—power factor indicators—wave form 
measurement—switch boards. etc. 
Pie. 7 Contains 315 pages. 379 illustrations. Alternating current, 
wiring power stations—turbinee: management, selection, location. 
erection, testing, running, rare and repair—telephones, etc. 
No. 8 Contains 332 pages, 436 illustrations Telearaph--simulta-
peons telegraphy and telephony — wireless — electrolysis bells -,— 
eleetrio lighting—photometry, etc. 
Me. 9 Contains 322 pages, 627 illustrations. Electric railways— 
electric locomotives—oar lighting—trolley car operation—mis-
eellaneous applicatione—motion pictures—gas engine ignition— 
automobile self-starters and lighting systems, electric vehicles. etc. 
No. 10 Contains 513 pages 599 illustrations. Elevators—cranes 
—pumps—alr oompreasors--electrio heating—electric welding— 
moldering and brasing—industrial eleotrolysis—electro-plating— 
eleotro—therapentirs—X-rays. etc. 
Aleo a complete 126 Page ready reference index of the complete 
library. This index has been planned to render easily accessible 
ell the vast information contained in the 10 electrical guides 
mire are over 13.500 cross references. You 
lind what you 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 

They will help you in 
electrical question that 

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

The WHOLE SET sent 
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 • Superintendent 
Hawkins Guides are worth double their 

price. I have been able to secure higher 
pay and a better position with their aid. 

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

ErsIdne, Minn. 
$5.000 Saved 
The ten dollars I invested in Hawkins 

Electrical Guides netted the company 
by whom I am employed somewhere 
around $5,000. 
The knowledge gained from your books 

enabled me to gave a transformer bowie, 
*whereas • year ago I should have 
thought myself in great danger and 
have run. 
Use this letter as you please as I am 

truly thankful for having the little won-
ders. A. I.. Foster. Opher. Colo. 
Handy to Carry 
The great beauty of them is that you 

can carry them in your pocket. That 
suits me for I never want to be without 
them. F. S. Collins. 
Richardson Engineering Co., Hartford, 

Coon. 

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

THIS COUPON BRINGS THE GUIDES 

THEO. AUDEL & COMPANY 

72 Fifth Avenue, N. Y. 

Please submit me for examination 
Hawkins Electrical Guides (price $1 

each). Ship at once, prepaid, the 10 num-
bers. If satisfactory I agree to mend you $1 

within seven days and to further mall you $1 
each month until paid 

Signature   

Occupation   

Employed by 

Reel d ese.   

Ref erenoe   

Please mention EVERYDAY ENGINEERING MAGAZINE 

April 
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learn Electricity 
-the New WaY 

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

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

Big Joil? Pay for $ 0 0 0p.0ayite 

Trained Men $5000.00 a 
year are waiting for men who can 
qualify as Electrical Engineers—Sub-
station Operators — Troublemen — 
SwitchboardOperators—DynamoTend-
ers —Electricians. Electricity is the 
greatest force in the world and it is 
growing bigger and bigger every day. 
More and more men are needed all 
the time. Why don't you get into 
this big paying field now? 

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

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

The World's Greatest 
Electrical looks 
LOANED to YOU 

FREE 
We will lend you this wonderful library to use in your own home or shop a 
whole week FREE. It won't cost you one cent. DON'T SEND ANY MONEY. 
Just fill out and mail the coupon today and the set of eight volumes will come 
to you by express collect. You be the judge and find out for yourself what the 
books will do fôr you. Use them as you please. Show them to your friends 
and get their opinion. Then if you have any doubt as to their value send them 
back at our expense and you won't owe us anything. 

°nil, 7 Cents a Day 
If you like the books after a week's examination you pay us only $i.00 and the same amount 
each month until $24.80 is paid. This is only 50 cents a week-7 cents a day. You can't afford 
to pass up a better job on these easy terms. MAIL THE COUPON NOW. 

American Technical Society 
Dept. E-354, CHICAGO 

What the Elements of 
Books Tea hElectricity — 

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

Free Service w of itàlleevergyresael 
electrical books we give a one year memsebership 
in this society. This entitles you to consult our 
engineers and experts on any electrical prob-
lem. Write as often as you like. Ask as 
many question as you like for one year. 

Coupon is 
All You 
Need 
Send I 
Now 
Der 

American 
Technical 

Societv 
Deer. E-354 

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

urne set of Electrical En- I 
gineering for 7 days' examin-

ation. shipping charges collect. I 
If I decide to buy I will send $2.00 $ 

rate of $2.00 a month until $24.80 has 
within 7 days and balance at the I 

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

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

without the books. I will return them, after II 
7 days, at your expense. 

Nome  

Address  

Reference 

î 

Please mention EVERYDAY ENGINEERING MAGAZINE 

MIMI. Mil. 



Everyday Engineering Magazine for April 5 

sesetote 

DETROIT 

Training for 
Head and 
Hand 

The Auto Center is the 
Logical Place 

To 
There were 

more than seven 
million cars and trucks 

licensed in the United States 
during 1919. Thousands more are be-

ing added to this astounding number every 
day and still the demand is far ahead of pro-

dur  inn. A ad Delia is the Head of this Tremendous lndu stry 

Auto Factories Endorse School 
The Auto Factories here in Detroit—THE HEART OF THE AUTO 

INDUSTRY—do not hesitate to endorse our school. We have letters from 
such factories as Packard, Maxwell, Hudson, Chalmers, Hupmobfie, King, 

International Harvester Co. and others, endorsing the school. They employ our 
graduates and furnish us with their latest chassis for our student' use. 

Earn $100.00 
Trained men a re alma ys needed and can get 

the big high-salaried jobs. Trained men are in 
big demand and we constantly have a greater demand 

than we can supply—both from Detroit and throughout the 
,nintry. There are thousands of good locations for garages 
the big factories help our graduates get these fine locations. 

Read What 
the Factories 

say of the M. S. A. S. 

H U D.5 0 MOTOR/CAR COMPANY 
DETROIT. AUCIE..0 •A. 

Th. Michigan State Auto School in 11ue 

oplo...r . is the fittest institution of its kind 
in the eountry. In fact, we endorse its metio..1 
of inntruction. 
We have recommended a great many student, 

to them and the results were satisfactory. 
The Iliehigan State Auto School ranks high-

est in the standard of schools. Its equiptnent 
anti personnel is second to none. This school 
is considered one of the most efficient sellions 
in the country. 

If you intend to visit any school, then by all 
means choose the best one. The Michigan State 
Auto School, so far as we know, is the ite,t 
You will make no mistake by entering fir 
course. Yours faithfully. 

HUDSON MOTOR CAR COMPANY. 
Set, ice Demo  

< y,ker   
MADE alb .0. RIC. 

DETRO/77M /C.//..U.S.4., 
The Michigan State Auto School enjoys a very 

enviable reputation, and is probably one of the 
best of its kind in the United States, llave no 
hesitation in recontmentling It in every particular. 

Yount Vero truly 
PACKARD MOTOR CAR COMPANY. 

MANY TRAIN AT DE1RUIT 
AND RETURN TO THE FARM 

lia, is àiiiir Conic to Detroit, tilt' u.0 t 
of titis great industry. If you don't care to engage 
in the garage business, prepare to operate, adjust 
and repair your machines yourself—save 
thousands of dollars in repair bills as well a, 
avoid costly delays at busy seasons. Think, too. 
of the money you can make in your spare time 
adjusting and repairing your neighbor's machines 
either in a small shop on your own farm or at 
moo conveniently located place nearby. 

EgE'TFLOrr 
In MAU Of 11EAUTOINIUSTOT • •?.‘.NA.% e 
Mamma ot.eutR, 

Mee 
ye... *0'0' , 

4eeeli  

e <et IRO 

FACTORIES 4'. Cree eo.veg 

MONEY- BACK 
GUARANTEE 
We guarantee to aoali• 
fy you for a posttion 
as chauffeur, repair 
m a n . demonstrator. 
auto electrician. garage 
man, automobile dealer 
or tractor mechanic 
and operator paying 
from $100 to $400 
monthly or refund your 
money, provided you do 
your part and attend 
our classes. 

Complete Training in 
Auto Electrics 

Our course in Auto Electrics is 
complete. Standard electric equip-
ment for autos, trucks and tractors 
is in actual operation for students 
to work on. Students are taught 
to quickly and easily locate electri-
cal troubles. Hundreds of gradu-
ates are filling high salaried posi-
tions in electrical service stations. 
Every quarter of the globe recog-
nizes our school as the world's 
training place for Auto, Truck and 
Tractor Mechanics. 

to $400.00 Monthly 
Service stations are after our graduates to fill positions :14 

managers, foremen, etc., at big salaries. Auto owners pre 
fer to put their cars in a competent mechanic's hands and 
our graduates have no trouble getting business and holding 
it. Our graduates who are in business make $5,000 to $10,0 60 
and more yearly. 

Train in Detroit 
Detroit, with its mure 

than 180 Auto, Truck, 
Tractor and Accessory 
factories is the logical 
place to learn the Auto, 
Truck and Tractor busi-
ness. 79% of all auto-
mobiles manufactured 
are made in Michigan-
71% of them are made 
in Detroit alone. Can 
you think of a better 
place to learn this busi-
ness. 

Brazing, Welding and Tire Repairing 
Taught 

These two subjects are taught in separate courses. 
Hundreds of students take them with the Complete 
Auto Course. Others take them separately. Competent 
men are in big demand in both fields. Erasers and 
Welders are needed in every field—Tire Repair men are 
always in big demand. 

Graduates Pass State 
and City Examinations 
Graduates of the M. S. A. S. 

have no difficulty in passing 
required examinations f o r 
automobile mechanics, chauf-
feurs, etc. No matter where 
you go, our training will en-
able you to handle the work 
easily and quickly. 

IREE 176-Page 
Catalog 

Send the coupon today for 
big 176 page catalog and copy 
of latest "Auto School News." 
They tell about courses—show 
more than a hundred pictures 
of equipment—g I y e letters 
from big auto factories and 
graduates. Our Courses are 
reasonably priced—so reason-
able in fact that many have j 
Detroit without having stopped 
Money-Back Guarantee protects y 
catalog. Resolve to learn the b 
of the Auto Industry. Use the co 

Students From AU 
Over the World 

Men a re coming to our 
School from every quarter of 
the globe recognizing it as the 

world's training place for 
auto, truck and tractor me-
chanics because of the close 
factory co-opera t ion. 

Open All Year— 
Start Any Time 

Our school is open the year 
'round. Enter the classes any 
day. You can get started the 
same day you arrive. Our 
welfare department will assist 
you in finding a good room 
and splendid meals. 

umped on train and come to 
to write for catalog. Our 

ou. If you can't come, get the 
usiness in Detroit— the Heart 
Upon NOW. 

Complete Tractor Course 
Included 

You are given complete instruction 
on care and operation of Farm Tractors 
in our regular Auto Course. Constant-
ly increasing use of tractors calls for 
trained tractor men. Manufacturers 
have placed machines with us to give 
.our students the benefit of practical 
instruction. Hundreds of students are 
completing our course and returning to 
the farm, competent to care for their 
tractors ansl the tractors of their neigh-
bors. 
NOT A ONE-MAN 

SCHOOL 
This school is founded 
on the best, newest 
and most practical 
principals in the Auto, 
Truck and Tractor busi-
ness. Our course is 
built on the widest 
and closest co-operation 
of manufacturers, ga-
rages, service stations 
and owners. It la not 
one man's ideas, but 
the combined idea of 
the biggest and most 
successful men in each 
field. 
A. G. ZELLER, Pref. 

SEND THIS COUPON TODAY 
MICHIGAN STATE AUTO SCHOOL 

3984 Auto Bldg., 687-89-91 Woodward Ave. 
Detroit, Mich.. U. S. A. 

Gentlemen: Please send me. absolutely Flti.U. 
New 176-page Illustrated Catalogue ''tar,, 
School News." allti information as cheoL..1 
below. 

[1 Auto and Tractor Course. LITins Repairing. 
[]BrazIng and Welding. 

(Mark each course you are interested in.) 
Or. better still. you can expect me about 

Nate, 

Sit.. t 

City State 

MICHIGAN STATE AUTO SCHOOL 
"Most Progressive Auto School in America--"M the h'eart of the Auto Inclus fry" 

3 ti1dirg  
6 87-89-91 Woodward. Avg.. Det roit, Mich..U.S.A. 

Please mention EVERYDAY ENGINEERING MAGAZINE 
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How Columbia Students 
Succeed 

(More letters on request) 

"I have accepted a position as drafts-
man, paying $2,640.00 a year to start. 
I had no previous drafting experience 
aside from my training with you, which 
has proven all that was needed for me 
to become a professional draftsman." 
Laurence P. Johnston. (Mr. Johnston 
is making as high as $200 a month ex-
tra in his spare time, which makes his 
total income from Drafting over $5,000 
a year.) 

"Several firms have offered me $40 
and $45 a week to start. As I am do-
ing nicely as draftsman up here and 
about to receive my second increase in 
salary have decided to stay. I find 
that there are hundreds of openings for 
draftsmen, and if I quit where I am I 
could secure another position in three 
hours' time. There will be a still greater 
demand for draftsmen." Geo. Murray, 
Jr. 

"I wish to express my appreciation 
for your courteous treatment and sin-
cere interest in the progress of my 
studies and for aiding me, upon com-
pletion of your course, to secure a very 
desirable position at $140 a month to 
start. I am getting on well and the 
chances for advancement are excellent." 
A. L. Gash. 

"I have accepted a good position with 
a large manufacturing concern in Chi-
cago and wish to thank you for the 
training your school has given me." 
Emil B. Johnson. 

A few of our many other successful 
graduates are: 
G. Tangorra 
T. R. Brown 
R. Fowkes . 

• $2,800 a year 
• 2,860 a year 
• 3,700 a year 

You Can Learn Quickly by Our 
Practical Method 

If you are a person of even average ability, you 
can master this profitable profession in your spare 

time at your own home through our fa-
mous "Home Study Course." You can, 
in a short time, become a first class 
Draftsman because our training is most 
thorough and practical and because you 
will be personally instructed and coached 
by the President of the school, Roy C. 
Claflin, whose long experience as a 
draftsman and a teacher especially quali-
fies him to give you the kind of training you need. We 
teach you to make drawings just as you would in an actual 
drafting room, and when you finish our regular Mechanical 
Drafting Course you are given your choice of one of our 
Special Post Graduate Courses, without extra cost. 

ROY C CLAFLIN, Presided 
The Columbia School 

of Drafting 

Draftsmen Get $35.00 to $100.00 a week 

On account of the importance of his work, the Draftsman is paid 
an excellent salary and is always in line for advancement. Drafting 
is not only one of the best paying professions, but is the stepping 
stone to bigger opportunities. Many men, receiving up to $40,000 
a year and over in technical positions, owe their success to their 
knowledge of Drafting. General construction companies, manu-
facturers of machinery, locomotives and automobiles, designers of 
tools and special equipment, makers of aeroplanes, large engineering 
companies, in fact all branches of industry need Draftsmen today 
in greater numbers and at better salaries than ever before. 

"Columbia" Graduates Are the Kind of Drafts-
men That Are Needed 

The properly trained Draftsmen, such as those graduated from the 
COLUMBIA SCHOOL OF DRAFTING, are the ones who get the 
preferred positions and best salaries. The success of our graduates 
proves this to be true. Columbia Graduates are filling important 
positions as professional Draftsmen throughout the country and 
prominent concerns are continually offering positions to our graduates. 

No Previous Training Required 
As our students are given practical Drafting work from the beginning of our 
course, no previous training or drafting experience of any kind is required to 
take up this work with us. The training we give you is all that is needed to 
.-ecure a position as Draftsman. 

Drawing Outfit 
Furnished Students 

We furnish, without extra 
charge, an individual draw-
ing outfit to all our students 
f or use throughout the 
course. This becomes your 
own property as soon as the 
course has been paid for. 

SEND THIS COUPON TODAY 
or write to 

COLUMBIA SCHOOL 
OF DRAFTING 
ROY C. CLAFL1N 

President 
Dept. 1101 14th and T Ste., 

N. W, WASHINGTON. D.C. 

IBM MIBM•111111M • Be MI al • • In • • MUM • IRMO BIM 

• 

• 

• 
• 
• 
• 

COLUMBIA SCHOOL OF DRAFTING. Roy C. Claflin, Pres. 
Dept. 1101, 14th and T Sts., N. W.. Washington, D. C. 

1 am Interested In your practical trainingt_in Drafting. Therefore, 
without obligation to me. please send me FRM:. your Illustrated book 
of particulars, testimonials, terms. etc. I am particularly Interested In 
the Course checked below. 

....Mechanical Drafting ....Patent Drafting 

....Architectural Drafting ....Sheet Metal Drafting 

....Structural Drafting ....Topographic Drafting 
• .Electrical Drafting ....Ship Drafting 
. Highway Drafting ....Statistical Drafting 
..Aeroplane Drafting ....Automobile Drafting 
• Special Machinery Drafting ....Builders' Course 

NAM1, 

ADDREsS 

CITY TATE  

••• 

p. 
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THOUSANDS of men everywhere are doing the same. 
Many are getting more than this. Some are opening 
garages of their own. Why don't you get into the 

auto game too? Men in other lines with a little mechan-
ical ability have doubled their earnings after getting into 
the fascinating field of auto construction and repairing. 
Ten times the number of men now engaged in the busi-
ness are needed. Fine, big paying jobs are waiting for 
men who "know" to fill them. Read below and find out how you can fit 
yourself to hold one of these big, man's size jobs in your spare time, 
without going away from home at a cost of only 7c a day. 

Learn at Home 
No need to pay for an expensive course 
that will take you away from home. 
You can learn the auto game at a cost 
of one-tenth the expense of going away 
to school. You don't have to serve an 
apprenticeship either. Use spare titre 
only and keep right on with your pres-
ent work. This Library of Automobile 
Engineering and Tractor Information 
will make an expert out of you and fit 
you for the biggest kind of job. It is 
in six thick volumes, with 2600 pages 
and 2300 pictures, plans, diagrams and 
blueprints, etc. Every part of ever. 
well known car is explained. They 
teach you everything the best auto 
schools teach. 

Fifteen great auto engineers prepared 
these money-making books for men 
like you. You don't have to know a thing about cars 
to understand them. Every page is written in pain, 
everyday language and they begin right at the begin-
ning. With every set we give FREE a consulting mem-
bership in our society. You can write our engineer-: 
any time and get their help on any proposition un 
which you get stuck. 

FREE Examination! 
Mail the coupon for free examination. Don't send any money. 
We will ship the books (all 6 volumes) by express collect and you 
can have a whole week to use them as if they were your own. Give 
them every test you can think of. Take them to your shop. Show 
them to your friends and ship them back at our expense if you 
don't want to keep them. If you do keep the books to help you 
earn more, send us only $2.80. You ca send the balance of the 
$41.80 price the same way—$2.00 each month. Only 7 cents a day. 
This is your chance to double your earnings—earn two dollars 
in the same time it takes to get one now. The coupon is 

your start. MAIL IT TODAY. 

Everything About Autos 
Automobile Motors; Welding; Motor Con-
struction and Repair; Carburetors and Set-
tings; Valves. Cooling; Lubrication; Fly-
W heels; CI utch; Transmission; Final Drive; 
Steering: Frames; Tires; Vulcanizing; Ig-
nition; Starting and Lighting Systems; 
Shop Kinks; Commercial Garage Design 
and Equipment; Electrics; Storage Batter-
ies; Care and Repair of Motorcycles; Com-
mercial Trucks; Gasoline Tractors. 

128 Bleifiri!gntis37afgErlaemctsric 

Don't 
Send 
Money-
Just 
Mail 
This 
Coupon 
American Technical 
Society :: Chicago 

: 
r 
AMERICAN TECHNICAL SOCIETY 

Dept. A -354. CHICAGO. U. S. A. 

Please send me the 6-volume set of Automobile Engineering for 7 
days examination, shipping charges collect. If I decide to buy I will 
send $280 within 7 days and balance at the rate of $2.00 a month 
until $21.80 has been paid. Then you will send me a receii .t show-
ing that the set of books and the Consulting Membership are mine 
and fully paid for. If I want to get along without the books, I will 
notify you after 7 days to send for them at your expense. 

•••••••.• 

MI UMW MN UMW MI MR 

Name  

Address  

City State  

Reference  
Please Fill Out All Lines 

mao 

Please mention EVERYDAY ENGINEERING MAGAZINE 
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Free Proof that I Can 
Raise Your Pay 
No matter how much you are earning now, I can show you how 
to increase it. 1 have even taken failures and shown them how 
to make $100—$200, and in one case as high as $2,000 weekly. 
1 am willing to prove this entirely at my risk and expense. 

ET'S have a little chat about getting 
ahead—you and I. My name is Pelton. 
Lots of people call me "The Man Who 

Makes Men Rich." I don't deny it. I've 
done it for thousands of people—lifted them 
up from poverty to riches. 

I'm no genius—far from it. I'm just a 
plain, everyday, unassuming sort of man. 
I know what poverty is. I've looked black 
despair in the eye— had failure stalk me 
around and hoodoo everything I did. I've 
known the bitterest kind of want. 
But today all is different. I have money 

and all of the things that money will buy. 
I am rich also in the things that money 
won't buy—health, happiness 
and friendship. Few people 
have more of the blessings of 
the world than I. 

T was a simple thing that 
jumped me up from pov-

erty to riches. As I've said, 
I'm no genius. But I had the 
good fortune to know a geni-
us. One day this man told 
me a "secret." It had to do 
with getting ahead and grow-
ing rich. He had used it him-
self with remarkable results. 
He said that every wealthy 
man knew this "secret,"—that 
is why he was rich. 
I used the "secret." It sure-

ly had a good test. At that 
time I was flat broke. Worse 
than that, for I was several 
thousand dollars in the hole. 
I had about given up hope 
when I put the "secret" to 
work. 

At first I couldn't believe 
my sudden change in fortune. 
Money actually flowed in on 
me. I was thrilled with a 
new sense of power. Things 
I couldn't do before became 
as easy for me to do as open-
ing a door. My business 
boomed and continued to leap 
ahead at a rate that startled 
me. Prosperity became my 

partner. Since that day I've never known. 
what it is to want for money, friendship, 
happiness, health or any of the good things 
of life. 
That "secret" surely made me rich in 

every sense of the word. 

M Y sudden rise to riches naturally sur-
prised others. One by one people came 

to me and asked me how I did it. I told 
them. And it worked for them as well as 
it did for me. 
Some of the things this "secret has done 

for people are astounding. I would hardly 
believe them if I hadn't seen them with my 

own eyes. Adding ten, twenty, 

A Few Examples 
Personal Experiences 

Among over 400,000 users of 
"Power of Will" are such men as 
Judge Ben B. Lindsey; Supreme 
Court Justice Parker; Wu Ting 
Fang, Ex. U. S. Chinese Ambassa-
dor; Assistant Postmaster General 
Britt; Gov. McKelvie of Nebraska; 
General Manager Christeson of 
Wells-Fargo Express Co.; E. Bt. 
Elmo Lewis, former Vice-Pres. Art 
Metal Construction Co.; Gov. Fer-
ris of Michigan; E. T. Meredith, 
Sec'y of Agriculturist; and many 
others of equal prominence. 

$300 Profit from One Day's 
Reading 

"The result from one day's 
study netted me $300 in cub. I 
think it a great book and would 
not be without it for ten times 
the cost."—Col. S. W. Wilke, 
hoscos, So. Dakota. 

Worth $15,000 and More 
"The book bu been worth more 

than $15.000 to me."—Oscar B. 
Sheppard. 

Would Be Worth $100,000 

"If 1 had only had it when I 
was 20 years old, I would be 
worth $100.000 today. It is worth 
a hundred times the price."—S. 
W. Taylor, The Banta Fe By., 
Minns, Tex. 
Salary Jumped from $150 to $800 

"Since I read 'Power of Will' 
my salary has Jumped from $150 
to $800 a month."—.T. F. Gibson, 
San Diego, Cal. 

From $100 to $3,000 a Month 

"One of our boys who read 
'Power of Will' before he canin 
over here lumped from $100 a 
month to $3,000 the first month, 
and won a $250 prize for the best 
salesmanship in the state."—Pri-
vate Leslie A. Still, A. E. F., 
France. 

thirty or forty dollars a week to 
a man's income is a mere nothing. 
That's merely playing at it. In 
one case I took a rank failure 
and in a few weeks had him 
earning as high as $2,000.00 a 
week. Listen to this: 
A young man in the East had 

an article for which there was a 
nation-wide demand. For twelve 
years he "puttered around" with 
it, barely eking out a living. To-
day this young man Is worth 
$200,000. Ile is building a $25,-
000 home—and paying cash for 
It. 11e has three automobiles. 
His children go to private schools. 
He goes hunting, fishing, travel-
ing whenever the mood strikes 
him. His Income is over a thou-
sand dollars a week. 

In a little town in New York 
lives a man who two years ago 
was pitied by all who knew him. 
From the time he was 14 he had 
worked and slaved—and at sixty 
he was looked upon as a failure. 
Without work — in debt to his 
charitable friends, with an invalid 
son to support, the outlook was 
pitchy black. 
Then he learned the "secret." 

In two weeks he was In business 
for himself . In three months his 
plant was working night and day 
in fill orders. During 1916 the 
profits were $20,000. During 1917 
the profits ran close to $40.000. 
And this genial 64-year-young 
man is enjoying pleasures and 
comforts he little dreamed would 

• ever be his. 

T COULD tell you thousands of 
1 similar instances. But there's 
no need to do this as I'm willing 
to tell you the "secret" Itself. 
Then you can put it to work and 
see what it will do for you. 

I don't claim I can make you rich over night. Maybe 
I can—maybe I can't. Sometimes I have failures— 
everyone has. But I do claim that I can help 90 out 
of every 100 people if they %Gil let me. 
The point of it all, my Mena, is that you are tubs 

only about one-tenth of that wonderful brain of yours. 
That's why you haven't won greater success. Throw the 
unused nine-tenths of your brain into action and you'll 
be amared at the almost Instantaneous results. 
The Will is the motive power of the brain. Without 

a highly trained, inflexible will, • man nu about as 
much chance of attaining success in life as a railway 
engine has of crossing the continent without steam. The 
biggest idean have no value without will-power to "put 
them over." Yet the will, altho heretofore entirely 
neglected, can be trained into wonderful power like the 
brain or memory and by the very same method—In-
telligent exercise and use. 

If you held your arm in a sling for two years it would 
heroine powerless to lift a feather, from lack of use. 
The same is true of the Will—it becomes useless from 
lack of practice. Because we don't use our Wills— 
because we continually bow to circumstance—we become 
unable to assert ourselves. What our wills need Is 
practice. 
Develop your will-power and money will flow In on 

you. Rich opportunities will open up for you. Driving 
energy you never dreamed you had will manifest Itself. 
You will thrill with a new power—a power that nothing 
can resist. You'll have an influence over people that 
you never thought possible. Success—In whatever form 
you want It—will come as easy as failure rame before. 
And those are only a few of the things the "secret" 
will do for you. The "secret" is fully explained In the 
wonderful book "Power of Will." 

How You Can Prove This 
at My Expense 

I know you'll think that I've claimed a lot. Perhaps 
you think there must be a catch somewhere. But here 
is my offer. You can easily make thousands—you can't 
lose a penny. 
Send no money—no, not a cent. Merely clip the 

coupon and mail it to rne. By return mall you'll re-
ceive not a pamphlet, but the whole "secret" told in this 
wonderful book, "POWER OF WILL." 
Keep It five days. Look it over in your home. Apply 

some of Its simple teachings. If It doesn't show you 
how you can increase your income many times over—lust 
RS It has for thousands of others—mall the book back. 
You will be out nothing. 
But If you do feel that "POWER OF WILL" will do 

for you what it has done for over four-hundred thou-
sand others—if you feel as they do that it's the next 
greatest book to the Bible—send me only $3.50 and you 
and I'll be square. 

If you pass this offer by, I'll be out only the small 
profit on a $3.50 sale. But you—you may easily be out 
the difference between what you're making now and an 
income sewral times as great. So you see you've a lot 
—a whole lot—more to lose than I. 
Mail the coupon or write a letter now—you may never 

read this offer again. 

Pelton Publishing Company 
156-H Wilcox Block Meriden, Conn. 

Pelton Publishing Company, 

156-H Wilcox Block, Meriden, Conn. 

You may send me "Power of Will" at your risk. I 
agree to remit $3.50 or remelt the book to you in five days. 

1%:tme 

Address  

Please mention EVERYDAY ENGINEERING MAGAZINE 
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IT TELLS YOU HOW TO 
MAKE AND DO THINGS 

NUMBER 1 

Steam Turbines and How They Work 

ABOUT eighteen hundred years 
have rolled by since the first 
steam turbine was made. His-

tory credits Heron as being the inventor 
of the first "steam-motor" which was 
really a reaction turbine. Although the 
steam turbine had its inception long 
before the reciprocating engine, and as 
a prime mover is far more efficient than 
the latter, it did not reach a point in 
its development where it could be ap-
plied in the work-a-day world until the 
early 80's. Today the whirling, hiss-
ing steam turbine is proving its worth 
in the power stations of the world; it 
has come into its own. 
The ordinary reciprocating steam en-

gine is inefficient for several reasons. 
When matter is set in motion, force is 
• required to overcome this motion, be-
fore the body can be brought to rest. 
When steam delivers an impulse to a 
piston in an engine cylinder, the piston 
is forced to the opposite end of the 
cylinder and when it reaches this point 
it must stop and its motion 
is reversed by the crankshaft. 
When the piston stops a cer-
tain amount of the force rep-
resented by the steam is used 

By Raymond Francis Yates 
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While the average man generally un-
derstands the operating principles of 
the reciprocating steam engine, few 
thoroughly understand the operation 
of the steam turbine, which is really 
a far more interesting machine. This 
is probably due to the small amount 
of literature which treats of the 
steam tunrbine in a popular strain. 
Realizing this the author has at-
tempted to set forth the principles 
of the turbine in an "everyday" way. 
The subject of the steam turbine is 
full of interest for the man who 

"likes to understand things". 
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in overcoming its motion. The general 
efficiency of the steam engine is fur-
ther added to by its great number of 
sliding surfaces. These cause part of 
the useful energy to be used in over-
coming friction. 

The steam turbine is far more effi-

A Westinghouse automatic bleeder turbine, single flow, type 
1200 R.P.M. 

cient as a prime mover than the steam 
engine as it possesses no reciprocating 
parts. It has one moving member 
which is the rotor and this revolves in 
one direction only. The absence of a 
number of sliding surfaces also con-
tributes to the general efficiency of the 
steam turbine. In most machines only 
two bearings are used. 
The De Laval steam turbine first 

made its appearance in 1883. This 
machine is the A-B-C type of the tur-
bine family. It consists simply of a 
single disc with lunette buckets ar-
ranged about its periphery. The steam 
is directed against these buckets by a 
number of nozzles which are mounted 
at an angle of from 15 to 20 degrees. 
The steam exhausts from the opposite 
side of the wheels into the atmosphere 
or condenser. The power produced by 
a turbine of the De Laval type is ob-
tained entirely through the impact of 
the live steam delivered to the nozzles 
against the buckets. 

The steam ejected from the 
nozzles of the De Laval tur-
bine reaches the almost unbe-

Rotor for a 7500 kva. turbo-
generator 

A 2500 kw. turbo-generator unit in operation 

,9 
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lievable velocity of from 2,000 to 4,000 
feet per second. The latter figure is 
equivalent to a speed of over three-
quarters of a mile per second. This 
steam velocity would theoretically pro-
duce a rotor surface velocity of from 
90,000 to 120,000 feet per minute, 
which would involve a rota-
tional speed as high as 80,000 
R.P.M. with a wheel 6 in. in 
diameter. This tremendous 
speed is too excessive for prac-
tical application and the ordi-
nary speeds of turbines of this 
type range from 30,000 for the 
smaller sizes to 9,000 for the 
larger types. Even these speeds 
are far too high for direct con-
nection and the power is trans-
mitted through a train of spiral 
gears which reduce the speed to 
the proper value. The speed is 
reduced to 1/10th of its original 
value by means of the gears. 
The Parsons steam turbine 

was first introduced in the year 
1884. This machine originally 
consisted of a number of discs 
mounted upon a single shaft re-
volving as a unit between sta-
tionary blades. Each disc has 
blades or buckets mounted upon 
its periphery. The method of 
sandwiching the stationary blades with 
the revolving blades is shown in the 
illustrations. It will be understood 
that the stationary blades are mounted 
on the inside of the turbine casing. The 
steam enters the turbine casing at high 
speed and pressure and sort of "el 
bows" its way through the spaces be-
tween the movable and stationary 
blades. By refering to the sketch it 
will be seen that the direction of the 
steam is altered as it passes from the 
stationary to the movable blades. A 
turbine with the blades arranged as 
described is said to be of the reaction 
type. In this type of machine the pres-
sure of the steam is less on the exit 

Ape«. &chime, 

lehaust • 

side of the blades than on the entrance 
side. A reaction Parsons turbine has 
about three thousand blades compared 
to 300 for a De Laval turbine of the 
same size. The Parsons turbine, how-
ever, is by far the most efficient of the 
two. 
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During the 
passage of steam 
through a tur-
bine there is a 
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The arrangement of the blades and valves on a Curtis t 

considerable thrust. This thrust is 
overcome in the multistage machine by 
three balancing pistons on the opposite 
end of the rotor shaft. This arrange-
ment will be noticed by refering to the 
sketches of the turbines. These bal-
ancing pistons are connected by pas-
sages to the different stages of the tur-
bine so that as the steam is passing 
through each stage it will exert an equal 
and opposite 'pressure against the bal-
ancing piston. In this manner serious 
end thrust is eliminated. The balanc-
ing pistons never come into contact with 
the cylinder in which they revolve and 
there is little added friction to the mo-
tion of the rotor. 

Etrposs Stearn 
Inlet Inlet, 

Sectión cot a Parsons Type 
Single-Flow Turbine. 

Reacbon Element 

Exhaust - 

•elenTif Smg/e Flow ....... 
Reachon Element 

Reachon Element 

P;po 

Illort/e Chamber 
Impulse Wheel 

------- Dummy. 

Exhaust 

Nozzle Charriee 

urbine 

Steam turbines are made to operate 
on different pressures; high pressure, 
low pressure and mixed pressure. High 
pressure turbines operate at about the 
same initial pressure as triple expan-
sion steam engines. Low pressure tur-
bines generally operate on the exhaust 
steam of a reciprocating engine and 
they are generally interposed between 
the engine and the condenser. Mixed 
pressure turbines operate on the exhaust 

steam of engines which is sup-
plemented with live steam for 
heavy loads. 

Steam does not flow through 
high pressure turbines .in one 
continuous stream, but rather in 
blasts or puffs at regular inter-
vals. These puffs of steam are 
admitted by means of a cam on 
the governor, a spring-operated 
piston and a steam relay which 
causes about three impulses per 
second. The steam admission› 
are not throttled in proportion 
to the load and at full load the 
steam puffs merge into an al-
most continuous flow. On the 
larger machines an automatic 
cutoff is placed on the steam 
line which will cut off the sup-
ply if the speed of the turbine 
gets beyond a certain predeter-

mined limit. 
The Curtis type of steam turbine is 

assumed to be a combination of the 
principles of action of the De Laval 
and Parsons types, in that the first im-
pact of the steam is from a series of 
several expanding nozzles in groups of 
two or three, at equal distances around 
the revolving wheel directly upon the 
revolving blades and from a reaction 
by a fixed blade disc, and in that a 
further impact occurs upon the second 
revolving wheel blades, the steam thus 
expanding through two or three stages 
and terminating in the condenser. The 
vertical arrangement of the shaft with 
the horizontal range of motion is one 

--------- Impulse Wheel 
--- 'Dummy 
--Reaction Element 

• Exhaust 

Section of a Combination Impulse and 
Reaction Sinc‘Ie-Flow Turbine. 

Section oî a Double-flow Turbine. 

Norz e Chama', --•Exhaust 

Section of a Double-Flow Turbine. 
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of the distinctive features of the Curtis 
type of steam turbine. 
One of the drawings shows the ar-

rangement of the steam chest valves 
and nozzles, and moving etd stationary 

u blades for a Curtis turbine. The most 
vital point in a steam turbine are the 
buckets since they, and the spaces be-
tween them, must be shaped exactly 
right to give the correct direction of 
flow and highest mechanical efficiency 
and also provide for the progressive ex-

Moving 
Blades 

Stationary 
Blades 

140,- ing 
Blades 

Statiónary 
Blades 

Mov- ing 
Blades 

Stationary 
Blades 

in a turbine 

pansion of the steam. The buckets or 
blades for the Curtis turbine are cut 
out of the solid metal by a special 
bucket cutting machine. 

In the following lines will be found 
a more detailed outline of the various 
turbines and their principles of action. 

In the reaction turbine approximate-
ly one-half of the expansion in any one 
stage takes place in the stationary 
blades, imparting to the steam a veloci-
ty substantially equal to that of the 
moving blades so that it enters them 
without impact. The remainder of the 
expansion takes place in the moving 
blades, the spaces between which grad-
ully grow smaller from the inlet to the 
exit side of the turbine forming a ring 
of moving nozzles. The velocity im-
parted to the steam by reason of the 
expansion occurring in the moving 
blades produces a reactive effort on 
these blades which turns the rotor of 
the turbine. This effect is very simi-
lar to that produced by water issuing 
from an ordinary hose nozzle. 

In the turbines of the impulse type 
the complete expansion for any one 
stage takes place in the stationary 
blades or nozzles and the steam is de-
livered to the moving blades with a 
velocity somewhat more than double 
that of the blades. The passages be-
tween the moving blades are of uniform 
or even slightly increasing cross-sec-
tion from inlet to outlet. The moving 
blades check and reverse the velocity 
of the steam current and the reluctance 

• of the steam current to having its di-
rections and velocity altered gives rise 
to a force against the blades which sets 
the rotor in motion. 

Each of these two general classes of 

turbines has its partisans and doubt-
less always will have. The modern 
practice in turbine construction seems 
to be in the direction of a combination 
of the two types. 
The use of a single impulse for the 

first stage of the expansion is desirable 
inasmuch as it replaces without any ap-
preciable sacrifice of economy a con-
siderable number of rows of reaction 
blading in the least efficient part of 
the reaction turbine, and makes possible 
a shorter and consequently stiffer rotor. 
For the intermediate and low-pressure 
sections, in which the volume of the 
steam is sufficient to require reasonably 
long blades moving at considerable ve-
locities and extended experience con-
firms the belief that reaction blading 
has a decided economic advantage. 
The all-impulse type necessitates a 

rotor built up of discs mounted on a 
shaft of smaller diameter in order that 
the circumferential clearance between 
the shaft and the diaphragms separat-
ing the pressure chambers may be as 
small as possible so that the consider-
able pressure drops between adjacent 
stages will not cause too much leakage 

In the reaction type the pressure 
drops between adjacent stages are very 
much smaller and the body of the rotor 
may be built up in the form of a hollow 
drum. The drum construction is much 
stiffer than the shaft and disc design 
and it is believed much safer. When 
a disc is heated it develops internal 
strains that are impossible of calcula-
tion and which are liable to start cracks 
in the metal, resulting in many in-
stances in complete rupture. On the 
other hand, in a rotor made up of a 
comparatively thin drum of consider-
able diameter and rings of large bore 
no such strains are encountered. Again 
the drum construction of rotor makes 
the turbine very much more accessible 
for examination and repairs. In most 
of the later designs of Westinghouse 
turbines the upper half of the cylinder 
can be lifted without interfering with 
the governor steam chest or pipe con-
nections. 

Bleeder turbines are for use in plants 
which are required to furnish not only 
power, but also considerable and vary-
ing quantities of low pressure steam 
for heating purposes. In these turbines 
a part of the steam after it has done 
work in the high pressure stages may 
be diverted to the heating system and 
the remainder expanded through the 
low pressure blading and exhausted 
into the condenser. In this way none 
of the energy of the heating system, due 
to the difference in pressure between 
the boiler and the heating system is 
wasted. On the other hand, if no steam 
is required for heating purposes, the 
turbine operates just as efficiently as. 
though the bleeder feature was absent. 

Steam turbines have been brought 
into use for the propulsion of ships. 

The real high speed of the turbine pre-
vented its being adopted for this use 
for a long time. Finally a very effi-
cient reducing gear was developed 
which made it possible to apply the 
turbine in this field. These reducing 
gears have been perfected to a point 
where they transmit 983/2% of the pow-
er delivered to them. Turbines have 
been designed to operate on low pres-
sure steam and these run on the exhaust 
steam from the engines. On the great 
steamship Olympic steam turbines are 
fed from the exhaust of the compound 
engines and a saving in fuel of from 
12-15% is realized. The impossibility 
of reversing the turbine makes it neces-
sary to install a separate unit when 
running astern. 

TIN AMALGAM 

TIN and mercury combine readily 
at ordinary temperatures. If 3 

parts of mercury are brought into con-
tact with 1 of tin, 6-sided crystals of 
tin amalgam are formed. Tin amalgam 
is used for silvering looking-glasses. 
When pulverized and rubbed on the 
polishing-stone it forms a kind of 
mosaic silyer. Electric amalgam may 
be made by melting tin and zinc to-
gether in various portions in a porce-
lain crucible. The mixture is well 
stirred up, and when on the point of 
solidifying the mercury is added and 
worked into the mass. The whole is 
next transferred to the mortar warm 
enough to keep the amalgam soft, while 
it is well worked together, after which 
a piece of tallow or lard, not quite the 
equal in bulk to the mass, is kneaded in 
until the amalgam attains the proper 
consistency. 

SILVER AMALGAM THIS is best prepared by the use of 
pulverulent silver obtained by the 

reduction of silver solution. It may be 
prepared by bringing a solution of 
nitrate of silver in 10 to 15 parts of 
water into a bottle, adding a few small 
pieces of sheet zinc and vigorously 
shaking for a few minutes. The silver 
separating in the form of a very fine 
black-gray powder need only be washed 
and dried to be suitable for the prepa-
ration of amalgam. This finely divided 
powder may be directly dissolved in the 
mercury, though it requires some time. 
The object is more quickly attained by 
heating the mercury nearly to boiling in 
a crucible, then throwing in the pul-
verulent silver and quickly combining 
the mass by vigorous stirring with an 
iron rod. 

WATCH 
Watch for the announcement of a 

new contest which will appear in one 
of the early numbers of EVERYDAY EN-
GINEERING. This announcement will 
greatly interest all men who use tools. 
Several very substantial and worth-
while prizes are to be offered. 
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Model Car Trucks 
Two-and-a-half Inch Gauge 

By Henry Greenley 
Associate Member Institute of Locomotive Engineers, England 

QUITE recently the writer has 
been required to design and 
make patterns for some really 

satisfactory bogies for certain well fin-
ished "working" models of British 
Pullman cars. These trucks naturally 
embrace most of the characteristics com-
mon to American railroad practice and. 
the accompanying drawings have been 
therefore rearranged in line with U. S. 
A. conditions and also slightly modi-
fied to suit amateur construction. 
The trucks are of the over spring 

equalized type and as detailed in the 
drawings herewith require three pat-
terns only viz: the side frames, stretch-
er or bolster, and the combined equal-
izer and axleboxes. It is advisable for 
the amateur to build the trucks from 
castings and make his own patterns 
even if a small number of trucks are 
required and all parts can be cast in 
gunmetal (bronze) thorughout if fine 
soft cast iron is not obtainable for the 
frames and bolster. With regard to the 
wheels, these may be in cast Iron or 
turned from mild steel discs cut from 
the bar. 
The chief feature of the trucks lies 

in the arrangement of the equalizer and 
axleboxes and in the attachment of the 
bolster to the car body. Although the 
wheels and equalizer can take up the 
position shown in an exaggerated de-
gree in the sketch, Fig. 3. The bolster 
is provided with a half round trans-
verse rib on its upper surface. This 
rib bears on a metal plate attached to 
the underside of the car transom beam 
and gives lateral stability to the truck. 
any direct side roll being taken up en-
tirely by the equalizer springs. The 
truck is, however, quite free to rise and 
fall at the ends to accommodate itself 
to longitudinal waves in the track—i. 
e., such as are encountered at changes 
in gradient. The position taken up in 
Fig. 3 would therefore not be possible 
except in a slight degree, depending on 
the restraining action of the rubber 
'washer fitted in the recess in the under-
side of the bolster casting under the 
head of the pivot screw or bolt. 
The combination of the equalizer 

side springing with the "scale-beam" 
type of support for the bolster should 
provide for the roughest track and at 
the same time prevent the coach body 
from oscillating in a lateral direction. 
Nothing looks so bad as to see a model 
coach—and many do this—"dithering" 
and wobbling from side to side as it 
proceeds along the railroad. 
To provide for the action indicated 

in the rough sketch, Fig. 3, rectangular 

holes in the side frames of the truck 
should be sufficiently free to allow the 
combined equalizer and axlebox to take 
up the position shown and to this end 
the sharp corners of the square boxes 
may be chamfered off to a substantial 
amount where they pass through the 
opening in the side plates of the truck. 
Of course, separate boxes could be 

used but if the prospective maker of 
these bogie trucks is anxious to get say 
a train of four or five cars ready—this 
means 40 axleboxes—he will welcome 
anything in the nature of labor saving. 
With a view to the future use of the 
patterns one is always requiring bogie 
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This is the third installment of Mr. 
Henry Greenley's series on model rail-
way engineering. During the past two 
years the Editor has received a multi-
tude of inquiries relative to the con-
struction of model car trucks and he 
hopes that this article sets forth all 
of the necessary information on the 

subject.—EmoR. 

trucks in the equipment of a model 
railway—and to obtaining clean cast-
ings metal patterns are recommended. 
For the side frames a piece of sheet 
brass yg in. thick should be cut out to 
the shape required by detail drawing 
Fig. 5 allowing for sand "draw" and 
providing for shrinkage (3/16 in. to the 
foot, approximately). On this the three 
inside blocks may be silver soldered or 
soft soldered and riveted. The raised 
horn plates may then be cut out of 
1/16 in. sheet and soft soldered on, 
the plates being further secured by 
countersunk screws driven from the 
back with their points which should be 
nicely rounded projecting through the 
front to indicate rivet or bolt heads in 
the final castings. The openings for 
the axleboxes should be arranged for in 
the pattern but enough metal should be 
provided for filing to size and "draw" 
on the sides of the hole should also be 
ample. 

In soft soldering several parts to one 
base successive heats are necessary, and 
care should be taken not to oxidize or 
"burn" the surfaces and the solder by 
overheating. The temperature to which 
the metal is raised should be sufficient 
to just melt the solder. Parts fixed in 
the previous heats should be screwed or 
riveted to secure them in the succeeding 
ones. To hold several parts together 
during the soft soldering operation, 
strip steel clamps, as sketched in Fig. 4, 
will be found extremely useful. Clean-
liness is necessary to successful solder-
ing, and a certain amount of practice 
is required to produce a satisfactory 

pattern. When completed it should 
have nicely rounded corners and such 
fillets—which are essential to sound 
clean castings — may be obtained by 
floating soft solder wherever it is re-
quired to form a fillet. Another point 
to observe is that soft solder cannot 
follow silver soldering until the whole 
of the work is recleansed. To remove 
the burnt borax the object should be 
warmed (a black heat is sufficient) and 
immersed in a pickle of sulphuric acid 
and water, strength 1 to 20. The pat-
tern for the equalizer may be made out 
of Ys in. x 4 in. brass strip, the ends 
being silver soldered to plates made of 
3/16 in. stuff. When shaped to 
dimensions (plus allowances for cast-
ing shrinkage) the axleboxes may be 
sweated on, also the small pieces form-
ing the spring bearings. These addi-
tions are similar in shape to the pieces 
soldered to the side frames (see sketch 
Fig. 4) and may be sawed out of 7/16 
in. sound bar brass. To retain the 
spiral springs in position the pattern 
should provide for the small spring pin 
shown in cross section drawing Fig. 6 
and in Fig. 7. 

If the latter course is adopted the 
casting may be of L section in the center 
to lighten it, although lightness in a 
model truck need not be studied. A 
little weight in wheels and trucks is to 
be desired. The side frames are at-
tached to the bolster by three screws 
(3/32 in. diameter) on each side, but 
before the truck can be assembled the 
work to the wheels and axles must be 
completed, as the fixing of the side 
plates secures the whole of the parts of 
the bogie truck. It has been arranged 
in designing the truck to make the 
combined equalizer and axlebox (Fig. 
7) quite flat at the back. These cast-
ings can then be quite easily finished by 
filing, machining or "band-grinding" 
the back and drilling 11/64 in. blind 
holes for the 5/32 in. axle journals. 
The rest of the casting, except for the 
sides of the axleboxes and the all-im-
portant rounding of the corners where 
the box passes through the side plate, 
only requires fettling up to provide a 
reasonably clean surface for the final 
painting. 
The hole for the truck pivot bolt or 

screw in the bolster casting should be 
at least 1/32 in., if not 1/16 in. larger 
than the pivot itself. The rubber washer 
or disc will restrain the truck from any 
display of sloppiness due to the clear-
ance between the hole and the screw 
or bolt, and at the same time the rubber 
will allow of the equalizer action of the 

(Continued on page 88) 
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Systematic Lubrication and Maintenance 
of Automobiles 

An Exposition Dealing With the Importance of Giving an Automobile 
Regular Care, and How to Inspect the Mechanism in a Thorough 
Manner. The Necessity for Periodical Lubrication to Reduce 
Operating Expenses and Rapid Depreciation is also Made Clear 

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

ORE automobiles come to an 
untimely end by abuse than are 
worn out by useful service and 

more parts of the mechanism become 
worn or broken by neglect than depre-
ciate from normal use. The average 
motorist who looks after his own car is 
apt to be neglectful and keeps the car in 
operation as long as it will run. Even 
the cheapest of automobiles represents 
an investment of nearly a thousand dol-
lars, yet their owners do not always take 
the care required to conserve the invest-
ment and lessen depreciation, which is 
apt to be abnormally high because no 
effort is made to give the mechanism the 
care it deserves. 

This is not always the fault of the 
automobile owners, because in many 
cases they have no idea of what parts 
to inspect and what to look for even if 
they do carry on a more or less hap-
hazard inspection of the power plant or 
chassis mechanism. The care that an 
automobile demands should not tax 
even the busy man, as several hours per 
week spent systematically will insure 

that the car will be properly oiled and 
that no serious defects will materialize 
without giving notice in advance. The 
instructions which follow are intended 
to help the automobilist in caring for 
the car in his charge and apply to most 
standard ears. The subject of lubrica-
tion is considered first, then that 'of logi-
cal and periodical inspection. 

Car Lubrication Important 

Without question the subject of lubri-
cation is of more importance to an owner 
than any other subject, because proper 
lubrication contributes in no small de-
gree to keeping a not inconsiderable in-
vestment from depreciating too rapidly. 
It does not suffice that the best of work-
manship and highest grade materials 
are employed in manufacture. They 
cannot give the owner that service he 
has the right to expect if this feature is 
neglected. The best of material will not 
lubricate a bearing, and the finest work-
manship will not keep a piece of ma-
chinery out of the scrap heap if wear-

ing surfaces are not lubricated regu-
larly. Even slight neglect, not in itself 
enough to destroy immediately, will 
have damaging effect upon wearing 
parts, and will cause not only increased 
depreciation but lost time, increased 
maintenance and operating cost, and a 
performance not at all in keeping with 
that which the automobile was designed 
and constructed to give. 

The instructions which follow can be 
followed to advantage by drivers and 
owners of practically all standard 
makes of cars, though they will be sub-
ject to slight modifications as the ar-
rangement of the mechanism dictates. 

Motor Lubrication 

The oil reservoir, when empty, will 
take two or three gallons of oil, de-
pending on the size of the motor. The 
best oil to use depends on the type of 
motor and the recommendations of the 
manufacturer should be followed and 
only lubricant of the best quality used 

LUBRICATION CHART 

s•--- OIL RESEVO1R—KEEP FULL OF OIL 

EVERY  OIL EVERY 500 MILES  
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Chart showing location of oil and grease cups on a popular light car, the Oldsmobile Six, also giving the periods when attention is needed 
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The oil filler will be found located at 
forward end of the motor on the left 
side in most cars, though the locatien 
will vary. Care should be exercised at 
all times to see that the oil is kept be-

. tween high and low marks on the gage 
usually found at rear end of motor. 
Watch oil circulation indicator on dash 
carefully, and should it not register 
when motor is running, investigate im-
mediately, ascertaining if the oil line is 
stopped up, or if the reservoir is empty. 
The oil reservoir should be drained 
every five hundred miles through the 
plugs located at rear of reservoir in the 

starting and lighting system. One or 
two drops of three-in-one oil injected 
into the oil wells every thousand miles 
will be sufficient. One of these wells is 
located on the top of the distributor 
housing, oiling the armature ball bear-
ing, the distributor plain bearing and 
the oil wick in the timing lever body. 
The other oil well will be found on the 
extension of the end plate at the driv-
ing coupling, and lubricates the ball 
bearing on that end of the magneto. 
Oil cups will also be found on the bear-
ings of generator and motor of the 
starting and lighting system. 

lubrication of the clutch is necessary if 
a dry plate or cone clutch is used except 
that the clutch throw-out bearing should 
receive regular lubrication. This is 
generally provided for by a large grease 
cup located on the floor board, which 
should be given one turn every morning 
or noon. 

Oil cups are provided on the steering 
gear, and they should be kept filled with 
a good grade of light oil. At each end 
of the drag link is a socket in which the 
ball of the steering arm operates, as well 
as the arm on the knuckle arm. These 
should be thoroughly greased at least 

'UPHOLSTERY 
. Keep clean by 
washing with 
,soop and water 

SPRINGS 
Keep Shackles 
well oiled and 
spring cips tight. 

GASOLINE TANK 
Keep filled with 
fuel of proper grade 

REAR TIRE 
K€qo properly inflated 
Zapound5 pressure per inch 
width for example ex20.80pounds 

TOR Never fold unless dry- keep clean 

STORAGE BATTERY 
inspect water In cells 
every week- keep batterys 

/ BRAKE CONTROL RODS charoeci and terminals 
Keep aj,„onnections tight and free from 
tight and oiled verdigris. 

GEAR BOX 
seep thS 

UNIVERAL JOINTS 
Keep wei I greased CRANKSHAFT 

DRIVE GEAR AND DIFFF-RENT1N. Inspect for louse bearingsmiTER SCREEN 
Keep housing filled to proper Ievel assoonasknodiingisheard Rerrov,nd clear. 
with gear case lubrica t 

every :500 miles. 

VACUUM TANK 
tnspect daily for fuel 
leaks and loose connection 

BRAKES 
Keep clean and 
well adjusted. 

RADIATOR HOSE 
Inspect doily 
for water leaks 

ENGINE SUMP 
Keep filled to proper 
lavel with goal clean 
high test engine oil in-
spect level indicator doily 

POWER PLANT 
Examine all wires -Clean spark plugs oro 
Inspect gaps weekly-keep all °liana 
grease washed off- keel) ignition 
distributor clean - clean carbon out of 
combustion chamber if engine knocks 
or overheats - arind valves wher 
engine loses dOwer. 

RADIATOR 
Be SW-C. 

fuIlofc. 
water in Summerand 
anti-freezing solu-
tion in Cold weather 

HEADLAMP 
Be Sure glass lens 
are clear.and bulb; 
are bright. Examine 
wire connectic,5 

loosenes,. 

FAN BELT 
Inspect belt /sr 
cleanliness and 
pr,cper 

FRONT TIRE 
Kegefuay inflated 
fill all surfoceni: 
and bruises. 

FRONT WHEEL 
Jock upend tcs' 
wheel bearings and 
steering connections 
for looseness every 
two weeks 

Chart showing cross section of modern four-cylinder automobile depicts parts of mechanism that need regular inspection 

bottom of crank case, and refilled with 
fresh oil. The reason for this is ob-
vious; the grade of gasoline that is 
being sold at the present time is such 
that perfect carburetion is impossible 
until the motor warms up, resulting in 
considerable raw gasoline finding its 
way into the oil reservoir, which grad-
ually thins the oil until it ceases to be 
a perfect lubricant. For this reason, 
heavy-bodied cylinder oils are often 
recommended. 
The oil system of modern automobiles 

is nearly always the force-feed type and 
pressure is maintained by a positive 
gear-driven pump located in the bottom 
of oil reservoir, generally to one side. 
There is an oil strainer surrounding the 
pump intake which should be cleaned 
occasionally. This can be easily re-
moved for cleaning by simply taking 
out cap screws or unscrewing a plug. 
A grease cup is provided on the fan. 
Fill this with grease weekly and turn 
every day. Do not overoil the magneto 
or the dynamo and motor of the electric 

Chassis Parts 

Grease cups are usually provided at 
all points on the front axle where fric-
tion comes. Make sure that the grease 
cups are filled with a high-grade light 
grease free from acid and grit. Keep 
reserve supply of grease in a tightly cov-
ered can so that no grit or dust can get 
into it. If oil cups are used be sure to 
keep these filled with fluid oil. 
The bearings on the front wheels of 

most cars are tapered roller forms and 
may be lubricated with any light grease 
or heavy oil if it is positively free from 
acid. Plugs are sometimes provided in 
the wheel for lubricating the bearings, 
and in addition the wheels should be 
removed periodically, the bearings thor-
oughly cleaned with kerosene and re-
lubricated with light grease, using a 
clean wooden paddle for spreading. 
The transmission should be filled in 

about inches above center line of 
the main shaft with a good grade of 
heavy transmission grease or oil. No 

twice a month. Grease universal joints 
weekly with a good grade of cup grease, 
using grease gun, and once every three 
months joints should be completely 
taken down, thoroughly cleaned and re-
packed. 

Oil cups on brake flanges and grease 
cups should be given attention once a 
week. These lubricate the internal brake 
cams of the rear axle. All external 
brake joints should be given a few drops 
of oil once a week. Fill differential 
gear-case one-third full of heavy oil or 
very light grease. Do not fill over one-
third full. 

Every six months take out drain cup 
in the bottom of case and thoroughly 
rinse out old lubricant with kerosene 
by pouring it in at top cap. After rins-
ing out with kerosene, then fill with 
lubricant as above instructed. Rear hub 
bearings on full floating axles can be 
given sufficient grease by simply re-
moving hub cap and filling this with 
grease, then screwing back in position. 
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This should be done about every three 
months. Every six months the springs 
should be taken apart and lubricated 
with a good grade of grease mixed with 
graphite. Spring-bolt bearings are pro-
vided with oil cups and should be oiled 
daily. There are numerous other points 
of friction such as control rods, cross 
rods, rocker shafts, etc., not mentioned, 
where a drop of oil occasionally will 
materially benefit. 

Daily Maintenance Routine 

Engine: Examine all wiring termi-
nals for tightness. Clean magneto or 
ignition distributor externally. Note 
tension of fan belt. Inspect oil supply 
in engine crank case. Inspect oil pump 
for performing its proper function. In-
spect radiator water supply. Inspect 
hose connection for leaks. Inspect 
gasoline tanks for proper fuel supply. 
Inspect fuel pipe line and all connec-
tions for leaks. 

Brakes: Inspect for undue wear or 
looseness and tighten if necessary. In-
spect for proper operation. 

General: Inspect and thoroughly 
clean all lamps. Inspect tires for air 
pressure, cuts or damage. Make sure 
spare tires are properly inflated. Tighten 
all loose bolts and nuts. 

Weekly Maintenance Routine 

Engine: Inspect all wires for proper 
support and freedom from damage. 
Thoroughly clean engine externally. 
Inspect all pump connections for oil 
leaks. Inspect all water connections for 
leaks. Inspect carbureter control con-
nections. Do not attempt to alter 
carburetor adjustment unless this is 
shown to be necessary when the truck 
is in service. 
Remove magneto or battery system 

distributor cover and clean with gaso-
line and a clean cloth. Operate engine 
at low speed and, with one wire at a 
time separated from the spark plug in-
spect the spark given for length and ap-
parent hotness. Keep engine free from 
carbon; inject tablespoonful of kerosene 
into each cylinder, through pet cock or 
spark plug holes. This should be in-
jected when the motor is hot and al-
lowed to stand over night. Remove, 
clean and adjust all spark plugs. 

Brakes: Inspect and thoroughly 
clean and oil all brake connections. 
Adjust if necessary. 

Springs: Inspect center bolt of 
spring and spring clips for apparent 
tightness. 

Wheels: Inspect front wheels for 
alignment with rear wheels. Inspect 
tires for undue damage and wear. Jack 
up wheels and inspect bearing adjust-

_ ment. Inspect spindles and spindle 
bolts. Inspect the steering rod adjust-

ment and all rod ends of the steering 
linkage. 

Clutch: Inspect entire clutch mech-
anism. 

Transmission: Clean and inspect all 
control connections. 

Universal Joint: Inspect universal 
joint for undue looseness and wear. 
Clean and refill universal joint with 
grease. 

Differential: Inspect differential 
and propeller shaft bearing adjustment. 

Body and Equipment: Inspect body 
bolts, hood fasteners and all similar 

The Colibri drive for bicycles is a recent German development 

bolts for apparent tightness. Inspect 
tool equipment for completeness. 

Monthly Maintenance Routine 

Engine: Determine if carbon is 
present in quantity in the engine. Ex-
amine and inspect engine for loose 
parts, leaks, noises. Clean oil pump 
screen. Grind valves if necessary. 

Ignition: Clean magneto or distrib-
utor head, polish and adjust breaker 
points. Inspect magneto or timer cam 
for correct advance. 

Clutch: Inspect clutch hub grease 
tube. Inspect clutch operation. In-
spect clutch alignment. 

Transmission: Clean externally and' 
inspect for leaks, particularly the drain 
plug and the rear bearing. 

Springs: Thoroughly inspect and 
clean spring shackle connections. In-
spect springs to ascertain damage, if 
any. 

Differential: Clean and inspect dif-
ferential housing for oil leaks. In-
spect brake arms and equalizers on dif-
ferential housing. 

Wheels: Remove hub caps and in-
spect for proper lubrication. Inspect 
condition of bearings. 

Universal Joint: Inspect universal 
joint ring and yokes. Inspect housing 
bolts inside joint housing. 

General: Inspect transmission arm 
bolts. Inspect front motor support 
bolts. Inspect oil pan and transmis-
sion bolts. Inspect steering gear for 
lost motion and lubrication. Inspect 
speedometer drive. 

ENGINE DRIVE FOR BICYCLES 

A/s,1 easily installed gasoline engine 
drive for bicycles is not a novelty 

in the United States, but those of do-
mestic design follow other principles 
than those of a new German design 
which is shown herewith. The power 
plant is mounted on the front fork and 

pulls the bicycle by driving the front 
wheel. The Colibri front drive is said 
to reduce dangerous skidding, also the 
weight will be less. It consists of an 
air-cooled, four-cycle, single cylinder 
engine of 172 H.P., mounted on a fork 
frame of steel tubes. This is intended 
to be attached beside the front fork of 
the bicycle and is connected to the 
bicycle frame by spring joints. The 
vibrations of the engine are insulated 
from the bicycle frame, which could not 
stand such detrimental strains for a 
long period owing to its light construc-
tion. 
The engine drives a secondary shaft 

through a short chain, this crankshaft 
contains the clutching device and, from 
this shaft, the chain wheel at the front 
hub of the bicycle is driven with a 
longer chain. 
By releasing the clutch the bicycle 

can be driven with pedals. The motor 
has a high-tension magneto and jet 
carburetor. The fuel tank is mounted 
at the steering bar and from the handles 
of this bar the throttle and clutch are 
controlled by Bowden wire. To pre-
vent splashing of oil on the rider, the 
back and top side of the fly wheel is 
covered with a sheet metal guard. The 
weight of the Complete Colibri motor 

4 
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drive is 36.2 lbs. (16.5 kg.), the speed 
ranging from 18 to 25 m.p.h. with small 
fuel consumption that could be expected 
from a low powered engine. This is 
an interesting revival of the Clement 
motor, a French design of over fifteen 
years ago. 

MORE COMFORT FOR THE 
AVIATOR THE pilot's and navigator's cockpit 

in a recently devised machine in-
tended for long flights is fitted with 
Triplex glass side windows and a floor 
window in front of the pilot. Nor-
mally the seat placing allows the crew 
to sit with their heads just clear of the 
cockpit, but the design is such that the 
cockpit may be converted into an en-
closed cabin. The seats are fitted with 
clips which permit them both to drop 
about a foot, and sliding doors are 
pulled across the openings to close in 
the cockpit. Some of the side windows 
are made to open, and a pipe running 
from the front of the radiator supplies 
fresh air to the cockpit interior. Dual 
control is provided, and the pilot has 
two rudder bars one above the other, for 
the two seat positions. There is a sys-
tem of pull-out tables for charts and 
slots for instruments. The circular 
opening for the pilot's head is fitted 
with an aluminum beading which is 

The Handley-Page twin-motored airplane is a converted bomber with a well-appointed cabin for passengers 

graduated off into degrees for use with 
a sextant. In the rear of the navigator 
are cupboards for food. 

It would seem quite possible even in 
small single-engined machines to de-
sign a cockpit providing every facility 
for piloting and navigation, which will 
be thoroughly comfortable and livable 
for the pilot as well as the passengers. 
The accompanying illustration shows 
the thorough enclosure of the passen-
gers' cabin in the Handley Page Lon-
don-Paris flyer, and shows how well 
protected the passengers can be and 
how luxurious the furnishings of air 

liners can be made. The complete ma-
chine is also shown and the size of the 
fuselage necessary to accommodate the 
twelve passengers is clearly shown. 
Illustrations of an earlier design have 
been published previously in this maga-
zine, but the latest type is particularly 
interesting in view of the improvements 
that have been made and the luxurious 
appointments of the "Pullman" body 

Luxuriously appointed cabin of Handley-
Page passenger-carrying airplane 

provided for the accommodations of the 
passengers who use the London-Paris 
air route. 

The effect of temperature on the duration 
of incandescent lamps has been the subject 
of recent experiment. At 392 ° F. lamps 
were used up in 40 hours, while at. 36° F. 
the duration was normal or better. This 
explains the short life of lamps in luminous 
signs, where being crowded together they 
are kept at a high temperature. 

A mixture of sodium silicate (water-glass) 
baked in a kiln, forms a solid bonding ma-
terial, with a tensile strength of over 2,000 
pounds to the square inch. It is said to be 
used for abrasive wheels. 

LEAD BURNING 

EAD burning consists in melting the 
1_4 metals and causing the parts to 
flow together and become joined with-
out the aid of solder. It requires con-
siderably more skill than any other 
form of brazing or soldering. A long 
step toward success may be taken by 
the proper arrangement of the work. 
It is usual to provide something which 
may serve as a mold or guide for the 
melted metal. For example, if two lead 
sheets are to be united by soldering, 
they are laid on a sheet of some non-
heat-conducting substance, such as 
brick or asbestos. The work in the im-
mediate neighborhood of the joint is 
carefully scraped so as to remove all 
oxide or scale which would tend to bind 
the melted lead and prevent it from 
flowing freely. The metal at the seam 
is heated by a very hot bit or the flame 
from a blowpipe so that there is a uni-
form flow of lead across the seam. It 
is sometimes necessary to add more 
lead to the seam by melting a strip 
held in the hand. A flame of some sort 
is the most satisfactory source of heat 
for the average lead burning job, be-
cause not only is the heat more uni-
form, but also more intense, and the 

lead melts at the desired point before 
the surrounding metal becomes suffi-
ciently hot to soften. There are sev-
eral types of blowpipe for this purpose 
on the market. Some employ an alco-
hol flame, while others make use of 
mixed hydrogen and air. The flame 
is usually• small, sharp-pointed, and 
very intense. Lead burning is abso-
lutely necessary, and is insisted upon 
in certain classes of work, for instance, 
in lining tanks with lead for chemical 
solutions, or for joining the grids and 
lugs of storage batteries. 
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Building A Two-Passenger Seaplane 
By Charles E. Muller, M.A.E. 

Consuhing eleronautical Engineer 

PART EIGHT 

FABRIC COVERING AND ASSEMBLING 
OF MACHINE 

THE covering of airplane surfaces 
has undergone decided changes, 
principally in the improvement of 

the material itself and the methods of 
applying and doping the fabric. This 
is far from being standardized. Each 
manufacturer has his own method. Up 
to about 1912 cotton and silk, oiled or 
varnished, and some of the various rub-
berized fabrics then used for balloons 
were experimented with. The princi-
pal objections with these were the dif-
ficulty in getting them sufficiently taut, 
and the rapid deterioration by the oil 
and gasoline from the motors. Also 
they were weakened by the coating pro-
cesses then used. Cotton fabrics weigh 

How doth is cut on the pattern table to fit wing frames 

from to 4 ozs. per sq. yd. with a 
tensile strength of 25 to 80 lbs. per 
inch, depending on the weight. 

Linen Widely Used 

Closely woven linen, weighing from 
3 to 44 ounces per sq. yd. with an 
approximate tensile strength of 75 lbs. 
per inch in the warp lengthwise of the 
material to about 100 lbs. per inch in 
the weft (crosswise of the material), is 
now almost universally used. This is 
carefully fitted, and smoothly but not 
too tightly stretched over the frame 
work. From 3 to 5 coats of cellulose 
dope is then applied and finished with 
a coat of spar varnish. On the large 
airplanes the fabric is applied so that 
the warp and the weft run diagonally 
and tacked or sewed on to the cap strips 
top and bottom of each rib. This tends 
to assist in stopping and ripping or 
tearing of the fabric. On the small 

machines, the fabric is lengthwise of 
the wings with the seams, if any, near 
the trailing edge. It may be tacked 
along the rear wing bar by placing fill-
ing-in-strips between the rib cap strips. 
The edge of the overlapping seam to 
face the rear so that the air in the slip 
stream cannot get under it. A brief 
explanation of some of the character-
istics of fabrics that have been used 
may help the amateur to select a sub-
stitute, a cheaper covering. 

Substitute Covering Materials 

Cotton muslins and percales are 
comparatively strong and inexpensive. 
Careful selection of the very best qual-
ity of closely woven unsized and un-
bleached grades, should test from 40 to 
60 lbs. per inch. Sea Island and 
Egyptian goods are the best cottons in 

then cemented with dope or varnish over 
the roffl of tacks or stitches. 

Dopes Used for Treating Cloth 

The history of the development of 
dopes is an interesting one, but a few 
pertinent facts will suffice for the needs 
of the amateur. Those in use today 
may be divided into two classes, 
namely; those made from a base of 
cellulose nitrate or pyroxylin and those 
manufactured with a cellulose acetate 
base. Both are dissolved in a suitable 
solvent more or less a trade secret, 
probably either alcohol or acetone. 
Sometimes, other substances are added 
to preserve its flexibility, or to modify 
the shrinkage. 
The chief advantage of the acetate 

dopes over the nitrates or pyroxylin is 

Slipping cloth covering made in the form of a bag over wing frame 

strength and durability. I believe 
these are used exclusively in pneumatic 
tires in which the stresses are lit-
erally terrific. Cottons are susceptible 
to rapid deterioration by *e elements 
especially moisture, therefore must be 
waterproofed by a "dope" explained 
later and spar varnished. 

Rubberized cotton balloon fabric 36" 
to 50" wide, weighing 44. to 4 ozs. 
per sq. yd., formerly sold for 90 cents 
to $1.50 per yd. It is now seldom used. 
The fabric on an airplane sustains an 

average load at the C. P. (center of 
pressure) of approximately 20 lbs. per 
sq. ft. at seventy miles per hour. Abotit 
75% of this is exerted on the upper 
surface of the wings so it is therefore 
essential that this surface be properly 
fastened to the frame structure by cop-
per tacks closely spaced or sewed to 
the cap strips by copper wire or flax 
cord after the 2nd or 3rd coat of dope 
is applied. Tape or frayed strips are 

the reduced inflammability of the 
former. This will probably be appre-
ciated to a greater extent for commer-
cial machines, although the initial 
cost of cellulose acetate dope is greater. 
Some manufacturers apply three coats 
of the pyroxylin followed by two or 
three coats of the acetate. This gives a 
fire-resisting surface even though the 
doping is not non-inflammable all the 
way through. 
The writer built a Farman type ma-

chine in 1911 that was covered with a 
single surfaced six-ounce cotton duck. 
It was stretched tightly over the frame-
work with a pocket for each rib and 
wing bar. One coat of hot paraffine 
was applied with a stiff brush as rap-
idly as possible, then ironed with hot 
irons top and bottom. This machine 
was considered fairly efficient in the 
pioneer days. This method is purely 
experimental but may be worthy of 
further exploiting. 
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Some engineers recommend stretch-
ing the fabric on the frame as tightly 
as possible, then use a dope of slight 
shrinkage power, others stretch the fab-
ric less taut and depend on the dope to 
shrink the fabric taut. Personally I 
favor an intermediate course especially 
for this seaplane. The frame construc-
tion of this plane was consistently de-
signed so far as practical to eliminate 
the sewing of the fabrics and the easy 
attachment thereof. 

Stitching pieces of cloth together to form a bag to be used as airplane 
wing covering 

Securing Fabric to Frame 

On the main wings the fabric may 
be tacked to the entering and trailing 
edges, and along the rear wing bar, 
where cut out for the ailerons. The 
aileron stabilizers and elevators are 
covered and tacked on the trailing 
edges. The rudder covering is made 
in the form of a bag and slipped over 
the frame and tacked to the rudder 
post and under the part that extends 
over the stabilizer. 
The fuselage and the turtle back 

cover may be covered with an inferior 
grade of material and tacked where 
convenient, then doped, similar to the 
other surfaces. 

Smooth Surfaces Important 

The importance of a smooth aerofoil 
surface is of far greater aero-dynamical 
importance than most practical men 
realize. This has been empirically 
demonstrated by wind tunnel tests 

made by Zahm, Libbous, and others. 
The desirable properties of a good wing 
surface may be summed up as follows: 
It should be taut, smooth, water- and 
fireproof with dope adhering well to 
the fabric. 
The fabric should then be well doped, 

the first coat should be well brushed in 
especially along the edges and the cap 
strips. It should be carefully rubbed 
down with No. 0 sand paper and well 
dusted. The last coat may be heavier 

than the others or may be a spar var-
nish of a grade that is recommended 
for seaplanes. 
The tape or frayed strips should be 

applied after the third coat. If any 
patching is necessary the spar varnish 
must be removed with mineral wool 
and the doted surface well washed with 
the proper solvent. The patch is then 
well doped, two coats or more then ap-
plied. The dope will then act as a 
cement. After the dope has set, varnish 
may be applied to the patched area to 
protect it. 

ASSEMBLING 
When assembling we may divide the 

airplane in three units, firstly, the 
fuselage, with or without the motor, 
usually with the landing gear in posi-
tion, the tail placed on a wooden horse 
so that the upper longerons are hori-
zontal (level) ; secondly, the wings or 
cellulose in two sections (right and 
left); thirdly, the empennage or tail 
surfaces including the elevators and the 

horizontal stabilizer vertical fin, and 
the rudder. The rudder and vertical 
fin are usually left attached to the 
fuselage when transporting or storing 
the airplane but they are considered a 
part of the empennage. The next in-
stallment will explain the common 
method of truing up the fuselage, em-
pennage and cellule. 

The horizontal stabilizer is fastened 
on the longerons by 2 3/16 inch U 
bolts at the leading edge and braced by 
two light inch No. 20 gauge steel 
tubing members from the trailing edge 
to the stern post and from the enter-
ing edge to the longeron. 

The vertical fin is then attached to 
the stern post and to the horizontal strut 
by 20 gauge steel plates. The rudder 
and elevators are then hinged. Ordi-
nary 10 penny nails make excellent 
hinge pins if kept well greased. A 
1/16 inch hole must be drilled in one 
end to lock wire, or cotter pin it se-
curely in position. 

In the larger planes the cellule or 
wings are usually assembled by stand-
ing the entering edge of the panels, on 
pads fitting the struts in their respec-
tive pads, and attaching the wires. In 
this type it is advisable to sling up the 
upper wing panel to the ceiling. Then 
have the lower wing panels on horses 
or blocks in their relative flying posi-
tion, that is its proper dihedral and 
angle of incidence, then fit the struts in 
their sockets. It will be necessary to 
note the margin of take-up of the par-
ticular size turnbuckle that is used for 
each size wire as they vary according to 
size of wire from 1Y8 to 5X3 inches in 
the length of barrel and therefore in 
their adjustment. Now measure the 
length of the wire cables (the cable is 
used instead of hard wire for flying and 
landing wire because it shows broken 
strands before failure and is therefore 
more reliable). Allowance must be 
made for loops and take-up. The 
stems must be turned in the barrel at 
least twice their diameter. 

Novel Wire Terminals 

Figure 6 shows an easily made cable 
terminal of 20 gauge sheet copper that 
is bent over a form of drill stock, then 
soldered. The cable is slipped through 
the short side, then a piece of wire 
spring, then returned through the long 
side and bent over, then placed in a 
vise and twisted as shown. 

Figure 7 shows the adaption of the 
bicycle and motorcycle spoke and nipple 
for a take-up for hard wires. It may 
do very well for the fuselage tail wires 
or if cleverly done, the fitting eye bolts 
may suffice for a take-up. 

Figure 8 suggests a possibility for 
an adjustment for cables. The nut is 
to take up the slack and also is used for 
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wedging the soldered cable end firmly. 
The bronze or brass bushing may be a 
piece of tubing about 2 inches long 
threaded for 1 Y2 inches, with sufficient-

. ly thick walls to take an 18 to 20 
thread. The opposite end may be 
reamed tapering or expanded to fit a 
wedge (brass is best for soldering) this 
is driven into the core of the wire cable, 
then soldered over the bushing and 
cable. A hole must be drilled through 
the nut and clip to lock it in position. 
Of course these substitutes are not 

recommended if the regular turnbuckles 
are procurable but are suggestions to 
the ingenious. The stagger wires (some 
times called incidence wires) are made 
of cable and sometimes of hard wire. 
These are the wires that brace the 
wings in a fore and aft direction. The 

alignment of the airplane showing 
several methods of checking up the 
dihedral and incidence together with 
some practical flying instructions as 
taught in the U. S. Army during the 
war will conclude the series in the next 
i ssue. 

CONCRETE HOUSES QUITE a number of methods are 
employed in the construction of 

concrete houses. At Brighton, England, 
an experiment has been carried out with 
concrete slabs. Briefly, the system 
known as the "Doric" is as follows: 
A skeleton framework of lath is put up 
first, and then, both outside and inside, 
slabs or panels of a patented composi-
tion of weather-proofed cement and as-
bestos are attached. These slabs form 
the surfaces of both sides of the wall 
and between them is poured the concrete, 
making, when it sets, an unbroken, un-
jointed wall faced inside and out with 
asbestos covering. The outside is fin-
ished with rough cast. The building 
will be completed on traditional lines, 
but the time required for the erection of 
the shell is only about one-third that 
required for brickwork, and the cost 
approximately two-thirds. Concrete, as 
such, can be made more quickly and 
cheaply than britk, but it is found in 

practice that the process of rendering 
it waterproof makes its ultimate cost 
greater than that of brickwork. It is 
claimed for the new method that that 
extra cost is avoided. 

A NATIONAL FUEL FOR FRANCE ARRANGEMENTS are being made 
in France for putting on the mar-

ket what will be known as the national 
fuel. This will be composed of a mix-
ture of benzole and alcohol. At the pres-
ent time experiments are being carried 
out, although it is difficult to understand 
what new data can be desired, for the 
Paris General Omnibus Co. used a ben-
zole-alcohol mixture for several years 
with complete satisfaction, and only 
abolished it on account of the fluctua-
tions in the price of alcohol. Actually 

FUEL EFFICIENCY OF ENGINES THE question of fuel economy is of 
vital interest to the users of cars 

both because of its affecting, as it does, 
the pocketbook, and the ability of the 
car to cover great distances on a mod-
erate load of fuel. A survey of the 
field by this authority shows that the 
brake thermal-efficiencies of the vari-
ous types of engines places the auto-
mobile motor in a "fairly satisfactory 
position". In the class of steam en-
gines, the locomotive stands at the bot-
tom with an average efficiency of 6 per 
cent, followed by the compound non-
condensing engine, 10 per cent, the 
compound condensing engine, including 
boiler, 13 per cent and the Parsons tur-
bine, including the boiler, 17 per cent. 
When we come to the internal combus-

Doping covered airplane wing frame at left. Large brushes are 
used to save time 

Method of applying doped frayed strips to cover tacks or cord 
stitching shown above 

all of the taxicabs and motorbuses in 
Paris are running on benzole exclu-
sively. This is being imported from 
England and America. This fuel is 
adopted because of its lower price and 
also because the drivers refuse to run 
on anything else. As is generally 
known, there is a local tax on all motor 
fuel brought into the city of Paris; this 
tax is 20 centimes per litre of petrol 
and 15 centimes on benzole. As drivers 
buy their own fuel, they naturally re-
fuse to accept the one bearing the high-
er tax. 

DELIVERING A BUILDING BY 
TRUCK THE development of motor truck 

transportation is shown in the re-
cent delivery at Milwaukee of an all-
steel building, 90 x 80 feet. This was 
made by a Youngstown, Ohio, plant on 
order of a large automobile manufac-
turer, and as it was urgently needed 
motor trucks were used to expedite de-
livery. The building, in parts, was 
transported on two large trucks in three 
days, much faster than would have been 
possible by freight; besides, two han-
dlings of the material were saved, as it 
was possible to load the material on the 
trucks at the plant and unload it at the 
building site. 

tion engine, there is a decided jump. 
The automobile motor is credited with 
23 per cent, the airplane motor with 27 
per cent, the coal gas stationary engine 
with 30 per cent, and the average Diesel 
engine with 34 per cent. On reaching 
that modern development in which the 
internal combustion and the steam en-
gine are combined, we get for the Still 
engine an efficiency (actually obtained) 
of 41 per cent, and Dr. Dawson sets 
down the probable future efficiency of 
the Still-Diesel combination at 44.5 
per cent.—Scientific American. 

WHEN GARAGE PLANNING 
TN planning the home garage, remem-

ber that for a single car the mini-
mum floor'space will be 12 ft. by 20 ft., 
if you purpose doing any work on the 
vehicle in its shelter. Also these dimen-
sions do not allow room for either a 
work bench or for storage space; they 
are simply irreducible minimum for the 
man who intends to take care of his car. 

The cement mills of the United States in 
1918 saved from their waste 1,429 tons of 
potassium oxide. Of course, it was not re-
covered in this form, but the savings are 
calculated on the bisis of the oxide. The 
amount recovered in 1917 represented 5 per 
cent, of the total production of this country_ 
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Adapting Engines to the use .of 
Available Fuels 
By J. G. Vincent, M.S.A.E. 

ROBABLY the most absorbing 
topic today in the automotive en-
gineering world is the fuel ques-

tion. This is as it should be, for it is 
essential that we design engines which 
will utilize not only the fuel that is 
being sold today but also the fuel which 
will be on the market two or more years 
hence. It is time that we devise some 
system which will insure the realization 
of the entire useful life of the cars we 
are designing today, rather than have 
them discarded or run under adverse 
conditions when the quality of the fuel 
deteriorates. The petroleum resources 
of the country are already taxed to the 
limit to supply sufficient gasoline for 
the cars now in use, and the only ap-
parent way in which this fuel supply 
can be materially increased is by util-
izing some of the heavier fractions 
which at the present time are not con-
sidered fit for automotive use. 
The accompanying curves are in-

tended to bring out some of the salient 
facts in regard to the character of the 
fuel marketed in the past few years. 
Only three characteristics which are of 
special interest have therefore been 
plotted, although many additional con-
siderations are to be borne in mind. It 
will be noted that the end-point of the 
average gasoline has been rapidly as-
cending in the last four years and is 
now but little less than the end-point 
of the kerosene of today. The gravity, 
Baumé, readings are slowly descending 
but the initial boiling point has not un-
dergone much change. As long as this 
latter condition holds we shall not have 
much trouble in starting engines in cold 
weather. 

Meeting the Fuel Problem 

Let us now examine various methods 
of meeting the fuel problem. There 
was a time when we pointed with pride 
to the frost on a bare aluminum intake 
header, considering this a very desir-
able symptom indicating perfect va-
porization. This applied when we were 
dealing with fuels of about 80°, Baumé, 
which vaporized under the conditions 
obtaining in the manifold at ordinary 
temperatures. The low temperatures 
produced by this vaporization increased 
the volumetric efficiency of engines very 
materially and cold headers were there-
fore looked on with favor. Thus we 
have repeatedly demo- nstrated on Lib-
erty engines that 500 h.p. or more can 
be developed by one of these engines, 
which normally will give about 420 
h.p., by using high-test gasoline and 

getting the mixture into the cylinders 
cold enough. But nowadays we are 
dealing with fuels which refuse to va-
porize at ordinary temperatures in the 

The paper from which the accom-
panying article is condensed was pre-

- sented at the annual meeting of the 
Society of Automotive Engineers. Col. 
Vincent is one of the designers of the 
Liberty motor and Vice-President in 
charge of engineering of the Packard 
Motor Car Co. of Detroit, Mich., so 
his description of a new vaporizing 
device should be of interest to our 
readers following internal combustion 
or automotive engineering progress. 

header. In the course of some experi-
ments with glass manifolds I found 
that when using 56° Baumé gasoline 
it is necessary to put the mixture into 
the cylinders at about 180° Fahr. to se-
cure a perfectly dry mixture. Of 
course, this is going to the extreme, and 
for all practical purposes the mixture 
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can be somewhat wet and yet the en-
gine will function properly. We will 
therefore assume that a mixture tem-
perature of 120° Fahr. is the minimum 
to be used. 
I would like to state some of the rea-

sons why the mixture should be intro-
duced in as dry a condition as possible. 

From the standpoint of the driver the 
item first in importance is that of spark-
plug fouling. 

Second in importance to the driver is 
the question of performance with a cold 
engine. During the past few years we 
have used thermostats, water-jacketed 
headers, hot-spots and heated air in-
takes. All these, of course, help the 
situation somewhat, but I believe that 
with the fuel getting worse more rap-
idly than the engine is improving the 
winter operation of cars is becoming 
less satisfactory each year. 
The third item in order of impor-

tance, insofar as the owner is concerned, 
is the contamination of the lubricating 
oil by fuel which passes the pistons. 
This is a serious problem, for few own-
ers will go to the trouble of draining 
off the oil at comparatively short inter-
vals in winter. In consequence the lu-
bricating system soon becomes filled • 
with a mixture of fuel and oil of little 
or no lubricating value. 

There are many minor questions in-
volved when we try to distribute and 
burn a wet mixture. Many have tried 
numerous types of intake headers to 
find which insures the nearest approach 
to equally proportioning the air and 
gasoline to each of the various cylin-
ders. We are often using gas velocities 
in the intake header exceeding 100 
m.p.h. and it is therefore to be expected 
that the liquid gasoline will separate 
from the air stream, due to its greater 
inertia. Of course, when the gasoline 
is turned into a dry gas it behaves just 
like air and takes the turns nicely along 
with the air. The failure to obtain 
prompt response when opening the 
throttle quickly when using a wet mix-
ture is also undoubtedly due to the fact 
that the air will accelerate more quickly 
than the liquid gasoline particles, with 
the result that the engine either "lies 
down" or spits back. When a dry mix-
ture is used we can step on the throttle 
and get instant response. The more 
finely divided the gasoline, the better 
the engine responds. 

Securing a Dry Fuel Mixture 

I take it that we are now all agreed 
that a dry mixture is desired. There 
remain to be examined the various 
methods of obtaining this result. The 
commonest one now employed is to util-
ize some of the heat contained in the 
exhaust gases, and since there is ex-
pelled in the exhaust from 20 to 40 
per cent. of the heat uffits contained in 
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the original gasoline, depending upon 
the engine speed and other considera-
tions, it would appear that this is the 
most practical and economical way to 
obtain the result. Theoretically it un-
doubtedly is, but practically, in some 
cases, the method presents serious ob-
jections. If we assume that the intake 

• and exhaust manifolds are in some 
manner constructed integrally, it is ob-
vious that the temperature of the intake 
walls will vary in proportion to that of 
the exhaust walls. This, of course, 
means that at high speed and under 
heavy load the walls will be very much 
hotter than at low speeds and light 
loads. It is therefore obvious that if 
the intake header is sufficiently hot to 
do the job at low speeds and light loads, 
it will be altogether too hot at high 
speeds and heavy loads to obtain the 

Sectional views showing construction of new vaporizing device to 

maximum volumetric efficiency of the 
engine. Of course, there are many cases 
where a high volumetric efficiency un-
der heavy loads or at high speeds is not 
essential, so that this solution gives 
pretty fair results. We are all, how-
ever, striving to get the most power pos-
sible out of the least engine, and it cer-
tainly hurts to cut 10 or 20 per cent off 
the maximum output of the engine to 
insure a dry mixture at low throttle 
and light loads. 
Then again there are various com-

promise schemes most of which are 
based on the theory that it is possible 
to locate a very hot spot at such a point 
that the heavy particles of the fuel will 

• be thrown against this surface and va-
porized, whereas the air and the lighter 
particles will be diverted from the hot-
spot by the particular design of the 

• header. This would be fine if it were 
possible to get the hot-spot hot enough 

under low throttle conditions. It is un-
doubtedly a good compromise scheme 
and does not detract from the volu-
metric efficiency of the engine to the 
extent that the regular exhaust-jacketed 
job does. 

Another Solution of the Problem 

It was these various considerations 
that led me to look elsewhere for a so-
lution of the problem. It appeared de-
sirable to evolve some simple inherently 
automatic method of supplying the heat, 
not possessing any of the disadvantages 
cited above. It was shown that about 
4,574 B.t.u. per hr. would represent an 
average requirement. Assuming that 
there are 19,000 B.t.u. in 1 lb. of gaso-
line, it will be seen that we could secure 
the necessary heat from the complete 
combustion of 0.24 lb. of gasoline per 

promptly under these conditions, which 
are obtained when starting up and 
idling. On the other hand, under wide-
open throttle conditions,, when we wish 
to maintain the volumetric efficiency of 
the engine as high as possible, but very 
little mixture passes through this 
"shunt" passage and a negligible 
amount of heat is produced in the 
burner. Of course, the reason that the 
mixture needs to be heated for wide-
open throttle conditions is that combus-
tion is largely assisted by the increased 
turbulence, increased compression pres-
sures and naturally higher jacket-water 
temperature. 

There are four main units which 
combine to give the desired result. 
They are briefly as follows: 

(1) A special inlet manifold which 
has a water-jacket as well as a combus-

handle low volatility fuel in cold weather 

hr., providing we could attain a 100 
per cent heat transfer. We do not, of 
course, obtain 100 per cent efficiency 
with the scheme I am going to describe, 
but I believe that from a thermal stand-
point you will agree that it is a very 
efficient arrangement or one representing 
but very small heat losses. The princi-
ple of this device is to take advantage 
of the difference in pressure existing on 
either side of the carbureter butterfly-
valve and cause a small amount of the 
combustible mixture to pass through a 
passage which is in parallel with the 
main carbureter passage, burn this 
mixture in a suitable burner and then 
allow the burnt gases to mix with the 
incoming main supply to the engine 
above the throttle. It was evident im-
mediately that this general scheme 
would be at its maximum efficiency un-
der low throttle and light load condi-
tions; an intense heat is generated very 

tion jacket. 

(2) A burner which is attached to 
the combustion jacket. 

(3) A vaporizer or miniature car-
bureter which is used to furnish the 
mixture for the burner. 

(4) An auxiliary ignition breaker 
and coil which is used to furnish the 
spark for the burner spark-plug. 
The manifold as shown on the ac-

companying drawing is of the conven-
tional construction except for the addi-
tional jacket used for the hot gas which 
communicates with the main intake pas-
sage through the two hollow "suction" 
plugs shown at a. The burnt gas joins 
the main mixture after coming through 
these holes and the proportions are such 
that at no time does the burnt gas corne 
into contact with the new mixture at a 
sufficiently high temperature to pre-
ignite the mixture. 
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The burner body is fastened to the 
manifold by the two-bolt flange shown, 
and in the burner body there is formed 
a combustion chamber into which a 
spark-plug fitted with a wide gap is in-
serted, as well as an observation win-
dow of heat-resisting glass which per-
mits the action of the burner to be ob-
served at all times. The mixture from 
the vaporizer is supplied by a 
copper pipe and enters the combustion 
chamber after passing through a cali-
brated hole in the elbow shown at b on 
top of the burner and a screen c. The 
purpose of the latter is to assist in the 
atomization and even distribution of 
the incoming mixture. The mixture is 
supplied by the vaporizer shown at d, 
which is composed of four main parts, 
the choke e, the jet f' the jet sleeve g 
and The air intake h. This vaporizer is 
intended to function as a carbureter 
through a limited range of depressions. 
It is constructed on the general prin-
ciples embodied in several different 
types of plain-tube carbureters and re-
lies on the fact that a submerged jet 
exposed to atmospheric pressure will 
feed a fixed quantity of fuel, and that 
by suitable control of the depression 
over this jet the flow of fuel can be ac-
celerated in just the degree required for 
an increasing suction and supply of air. 
Accordingly the level of gasoline in the 
sleeve g rises and falls as the suction 
in the venturi e decreases or increases. 
Control of the mixture supplied by this 
miniature carbureter to meet various 
temperature changes and starting condi-
tions is attained by the simple means 
of coupling the air intake h to a pipe 
which takes its air from the auxiliary 
air supply of the carbureter, as shown. 

In connection with the air-valve type 
of carbureter around which this device 
has been designed there is a dash ad-
justment that permits the driver to con-
trol the depression existing in the aux-
iliary air supply passage so that when 
starting out on a cold day both the main 
and the auxiliary carbureters can be 
made to supply a richer mixture simul-
taneously by means of the dash adjust-
ment. 
The high-tension current for the 

burner spark-plug is supplied by an in-
dependent ignition coil, the primary cir-
cuit of which is wired in parallel with 
the regular ignition circuit; the extra 
coil is controlled by a separate contact-
breaker. The latter is operated by the 
same cam as the regular engine ignition 
contact-breaker. It will thus be seen 
that the burner spark-plug is operating 
whenever the engine ignition is operat-
ing, and in the case of the twelve-cylin-
der engine there are three sparks in the 
burner per revolution of the engine. I 
have not found it advisable to cut off 
this spark or control it in any way, since 
except for the small amount of current 
used by the extra coil there appears to 

be no disadvantage in allowing it to op-
erate continuously. 

How the Device Operates 

In actual operation, when the engine 
is idling, combustion takes place in the 
burner silently and continuously and a 
bluish-green flame completely fills the 
combustion chamber. This flame di 
minishes in intensity as the throttle is 
opened and the depression in the main 
intake header is thereby decreased, the 
general result being that for ordinary 
driving conditions up to 25 m.p.h. a 
mixture temperature of 150° to 180° 
Fahr. is maintained, giving perfect dis-
tribution, excellent acceleration, absence 
of spark-plug fouling and elimination 
of dilution of the lubricant in the 
crankcase. At higher speeds and wider 
throttle opening the influence of the 
combustion heater gradually decreases 
until at wide-open throttle it is prac-
tically out of action, which is exactly 
the condition desired. This combina-
tion has permitted the running of a 
twelve-cylinder engine on kerosene at 
moderate driving speeds with practi-
cally the same results as when using 
gasoline, but when using kerosene there 
are critical temperatures below which 
we cannot go without considerable 
spark knock. The problem of burning 
kerosene is, of course, something that 
we do not yet face, but the design of 
this heater can be modified to permit 
any shape of temperature-load curve de-
sired. The combustion heater as at 
present constructed does not permit us 
to start on kerosene, but simple modifi-
cations would permit this to be accom-
plished. 
One question that naturally arises is: 

What effect has the combustion heater 
on gasoline economy? I have conducted 
a great many experiments in an en-
deavor to answer this question. A se-
ries of tests was made on the dynamo-
meter, the results of which are shown in 
the accompanying table. In these tests 
the gasoline consumption of the engine 
and of the burner were measured sepa-
rately. It will be noted that the con-
sumption of the burner, when idling, 
was 0.066 gal. per hr. This is slightly 
over pint per hr. It will also be 
noted that under average driving condi-
tions the engine fitted with a combus-
tion heater may consume approximately 
3 per cent. more than one without the 
heater, but it is possible to save a con-
siderable amount of gasoline under 
such driving conditions as call for fre-
quent accelerating, owing to the im-
proved performance obtained with a 
dry mixture. In cold weather and even 
in hot weather it is possible to run with 
a much leaner mixture when the mix-
ture is dry, and this will more than off-
set the slight amount of gasoline which 
the burner uses. I believe that taking 
an average over city and country mile-

age there will be little, if any, differ-
ence in the matter of gasoline consump-
tion in moderate weather between a car 
fitted with a combustion heater and one 
not so equipped, but that there will be 
a noteworthy saving in cold weather. 

Gasoline Consumption of a 3 by 5-inch Twelve. 
Cylinder Engine Using Combustion Heater 
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Gas Con-
sumption, 
Gal. per hr. 

En-
gine 

350 
400* 
800* 

1,200* 
• 1,600* 
1,600 
1,600 

Idle 
9.5 
19.1 
28.6 
38.2 
38.2 
38.2 

2.33 
5.07 
10.00 
16.53 
32.00 
63.00 

1.0
2 

1.3
2 

1.8
0 

2.4
0 

3.3
0 

.24
7 

7.2
0 

Burn-
et 

I 

0.066 
0.054 
0.054 
0.066 
0.114 
0.102 
0.060 

0.064 
0.041 
0.030 
0.027 
0.035 
0.024 
0.008 

218 
210 
200 
187 
156 
150 
146 

*Assumed average driving conditions. 

In conclusion, I would say that it has 
been demonstrated that, in addition to 
its other advantages, this device will 
appeal to both the careless driver who 
omits to change the engine oil fre-
quently-in winter and the careful driver 
who has hitherto taken this necessary 
precaution. In the first case it will 
serve to prevent damage to the engine, 
which is the result of the poor lubricat-
ing qualities of a mixture of fuel and 
oil, and in the second case it will mate-
rially reduce cost of operation. 

GROWTH OF GERMAN AIR 
FORCE 

DURING a recent celebration in 
Berlin to commemorate the death 

of Boelke, the great German airman 
and leading ace of their air service, the 
Aero Club of Berlin published some in-
teresting figures showing the growth of 
the air forces in Germany during the 
world war. The figures are very in-
teresting and show how the air service 
developed during the four years in an 
effort to keep up with the ever growing 
allied aerial forces. They go to show, 
also, how hopeless Germany's efforts 
to dominate the air were after the air-
craft production abilities of America 
were organized. 

Machines (fighting,bornie-
ing, scouting)   

Escadrilles for defending 
interior   

Pilots at the front  
Personnel in the interior  
Monthly consumption of 

fuel in litres 
Machines fitted with 
cameras   

Aug. Nov. 
1914 1918 

246 4,050 

18 108 
500 5,000 
500 80,000 
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ROTARY PUMPS CONSIDERABLE attention is be-
ing given to rotary pumps; 
modern machinery methods, 

- surface grinding and the like have re-
sulted in the production of higher ef-
ficiency in this class of appliances, by 
the reduction of the back-leakage. 

• Especially does this apply to air pumps 
or blowers. We illustrate in the cuts 
two systems of construction of interest, 
which are of English origin. 
The first one, Fig. 1, is the Avon-

more pump. This is simplicity itself 
in design. A cylindrical casing con-
tains a smaller cylinder, which latter, 
in the operation of the pump, is caused 

Figs. 1, 2, 3—Rotary pump designs. That at left is the Avonmore, the 
show the Roloplunge form 

to roll around the inner periphery of 
the larger containing cylinder. This 
rolling action is the all essential fea-
ture. It will be seen that in this rolling 
motion a different element of the inner 
cylindér will be in contact with the 
outer one as the rolling motion goes on. 
In the cut the arrow indicates the di-
rection of motion. The inner cylinder 
at the moment rests on the bottom of 
the outer cylinder, but as the motion 
continues it will touch more and more 
to the right, in each rotation touching 
successively all parts of the outer one 
in regular succession. Immediately 
above the center of the structure is a 
sliding diaphragm, which rests upon 
the inner rotating or rather rolling 
cylinder, rising and falling in its re-
cessed seat. This divides the inner 
space into two parts; the space on the 
right communicates with the outlet, 
the space on the left with the intake. 
The diaphragm cuts off these divisions, 
absolutely, one from the other. If now 
the motion of the rolling cylinder be 
pictured, it will be seen that the water 
on the outlet side as the cylinder rolls 
on will be squeezed out through the 
outlet pipe; at the same time water will 
be drawn in through the intake; the 
latter will in turn be forced out, and 
other water will be drawn in. This 
goes on as long as the rolling motion is 
maintained. 

The cuts, Figs. 2 and 3, show a four-
cylinder rotary pump, the Rotoplunge. 
A cylindrical driving member, D, is 
bored for four pistons. It rotates ec-

centrically in a casing. A separating 
diaphragm, H, in constant contact with 
the rotating cylinder, D, at the top and 
bottom of the casing, divides the space 
between the casing and rotating cylin-
der into two divisions. As the cylin-
der, D, turns, it carries with it the four 
pistons, E, and a fixed eccentric, G, 
moves the pistons radially in and out. 
As they pass the line of the diaphragm, 
H, the lower one is at its extreme in-
ward stroke, and the upper one is at 
its extreme outward stroke. The other 
two have intermediate positions, the 
one on the right moving outward, the 
one on the left moving inward. Thus 
suction takes place on one side of the 

other sections 

diaphragm and delivery on the other 
side. There are no valves and no com-
plication. The pistons in their recip-
rocations force the water out of the 
right hand compartment and draw it 
into the left hand one. 

Both pumps present the feature of 
division into two compartments, a suc-
tion and a delivery division appearing 
in both. One feature of the rolling 
motion utilized in the first described 
pump, is that solid objects, if not too 
large, can be carried through it. A 
wire nail passes without difficulty. 

MARKING FLUID FOR BLUE-
PRINTS THE following recipe for marking 

fluid for blue-prints has given me 
satisfaction. The fluid is composed of 
potassium oxalate, 1 ounce; gum arabic, 
1 dram (60 grains) ; water, 6 ounces; 
cobalt-blue to color. 

Italy has started working the iron mines 
on the island of Elba, Napoleon's transitory 
home. The expense is increasing as they 
are carried under the sea. Iron has also 
been found near the French frontier, and 
electric reduction furnaces have been started 
there. Coal is still a desideratum in Italy, 
and the iron deposits are of relatively small 
extent. 

Under the sanitary laws and regulations 
for the prevention of phthisis in Africa, the 
Transvaal mines have to be washed down 
with streams of water to suppress dust. The 
water is found to carry gold, which is taken 
out and saved, so that not only is a revenue 
obtained, but a suggestion is given to do 
the same in other mines to save gold, which 
otherwise would be lost. 

COAL RICH IN OIL - FOR many years lignite mined near 
lone, California, has been used as 

fuel, though it contains a large quan-
tity of moisture and therefore does not 
burn very well. Recently, however, on 
account of its resemblance to some oil 
shales that are apparently similar to 
cannel coals, this lignite has been tested 
by the United States Geological Survey. 
Department of the Interior, to deter-
mine whether it would not yield oil on 
destructive distillation. The results of 
the tests show that the best of the lig-
nite, when destructively distilled, will 
yield 62 gallons of oil to the ton and, 
as a by-product, at least 18 pounds of 
ammonium sulphate, which is a valu-
able fertilizer. This lignite is remark-
ably "fat". Although it contains 46 
per cent of moisture, analysis made by 
the Bureau of Mines shows that it con-
tains also 31 per cent of volatile matter 
and 16 per cent of fixed carbon. The 
ash amounts to only 7 per cent, and 
the heating value is 6,060 British 
thermal units. Although the bed con-
taining this lignite does not appear to 
underlie a large territory, it is doubt-
less destined to receive attention sooner 
or later as a possible source of oil and 
gasoline. 

A SELF-COUNTERSINKING 
WOODSCREW HEAD THERE is always a certain amount 

of extra work that goes with the 
use of flat-head woodscrews; for, as is 
obvious and well known, every hole has 
to be countersunk, to accommodate the 

--111//eo 'Head 
Cuffing Grooves, 

Plan View 

Woodscrew with countersinking head 

head if the screw is of any size. It has 
remained for an American inventor to 
patent a uniquely designed woodscrew 
which countersinks itself. As will be 
noted in the accompanying illustration, 
this screw is made with a series of ribs 
or cutting teeth on the lower side, so 
that as the screw is driven into the wood 
these cutting teeth remove sufficient ma-
terial to seat the head properly. 

Broken taps of large enough size can be 
often removed from the holes in which they 
are held by the use of the arc welder. The 
arc is directed on the top of the tap, not on 
the side of the hole, and little by little 
metal is melted on the broken tap until the 
surface is reached. Then a nut is welded 
on by the arc and when the whole has 
cooled off the tap can generally be backed 
out. It is important not to let the arc 
touch the side of the hole; it should be 
concentrated on the tap. 
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SOPWITH TRIPLANE DETAILS 

e'r HE full size Sopwith triplane is a 
single seat scout plane powered 

with either a 110 H. P. or 130 H. P. 
Clerget motor and is very fast. The 
span of all wings is the same, or 26 feet 
6 inches, and the chord of all support-
ing surfaces is 3 feet 3 inches. The 
incidence of all planes is 2 degrees. 
The amount of stagger of the inter-
mediate main planes is 18 inches and 

the total stagger, measured by dropping 
a plumb line from the leading edge of 
the top plane and measuring from the 
line to the leading edge of the bottom 
plane with machine in normal flying 
position is 36 inches. All planes are 
given a dihedral angle of 21/2  degrees. 
The overall length is about 20 feet, the 
overall height is 10 feet 6 inches. The 
tail plane is given an incidence, when 
in normal position of 11/2  degrees. The 
wheel track is 5 feet 6 inches. Ailerons 

are fitted to all three sets of wings. 
The model shown in accompanying 
drawings is not a difficult type to build 
and is a very pretty model when com-
pleted. No detail dimensions are given 
as the model maker can make his ma-
chine any proportionate size of the full 
size machine he desires. The material 
sizes specified in the drawing apply to 
a 3-foot model, which is about the 
size of a large machine. 
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VALVE CAGE REMOVER IN engines using overhead valves set 
in cages, such as the Buick, it is not 

always an easy matter to remove the 
valve cage, especially if it has not been 
taken out of the engine for some time. 
As it is necessary to remove the valve 
and cage unit to grind the valves to a 

new seating, a simple damp member 
which will grip the valve spring and 
collar at the end of the valve stem, as 
illustrated, is of value. A block oi 
wood is placed between the rocker arm 
bearing pin supporting casting and a 
small pry bar used as indicated will re-
move the cage without damaging it or 
the valve. 

WATER ON FORD COMMUTA-
TOR COVER 

BEWARE of water on commutator 
cover. It can get there from a 

leaky radiator, or it can get there when 
you are hosing the van when washing it. 
Water at that point can throw your fir-
ing all out of timing, so that when you 
next turn the starting handle you will 
get a backfire of the worst sort. One of 
the most juzzling cases of hard starting 
combined with backfiring arose in my 
own experience from this very cause. 
The reason is, of course, that the low-
tension current gets conducted by the 
water to the wrong terminal on the com-
mutator cover, so that the wrong cylin-
der fires—and it necessarily fires at the 
wrong time—before its piston gets any-
where near the top of its travel. The 
piston is thus driven hard back— 
against your cranking. 

PROTECTED MALLET IN straightening sheet metal parts or 
driving out threaded pieces a heavy, 

tempered blow is required. That 

struck by a wooden mallet has the 
right quality, but is liable to injure the 
finish because of the hard wood used 
for the ordinary mallet head. By at-
taching a thick piece of leather or felt 
over the head of the mallet, the force 
of the blow is softened and finished 
parts may be removed without injury. 
If the protecting material is attached 
by screws it may be taken off when it 
is desired to use the mallet in the usual 
manner. 

PUNCH FOR USE IN VISE 
MHERE is a use in many small 

shops for a sheet metal punch for 
small size holes, and any handy garage 
men can make their own sheet metal 
punch in a short while from scrap ends 
of steel bars. 

The device consists of two parts, as 
shown. Both of these are made from 
;4 x 2-inch stock bent U shape to fit 
the vise jaws, and each piece is pro-
vided with a set screw to clamp it to the 
jaw. The die hole is drilled in one 
part and a slot cut on the back for the 
punched metal to drop through. The 
other part has a punch in it as indicated 
set in the center. The punch is of 
hardened steel and has a shoulder to 
hold it in place. The die hole is hard-
ened and the device will punch holes in 
3/16 sheet stock very easily with the aid 
of the vise screw. 

Small size punches and bushings can 
be made to go as attachments for punch-
ing various sizes of holes as required. 

INSPECTION WINDOW OF MICA 

A MOTORIST had trouble because 
of stoppage of the oil tube which 

runs from the transmission case of the 
Ford engine to the front for conveying 
the oil, and devised the scheme shown 
in the accompanying illustration for 
making a quick inspection. A small 
inspection window two inches in diam-
eter was inserted in the transmission 
case as shown. This window is made 
3 inches in diameter, but as it is held in 
place by a steel ring 1/32 inch thick 

elijinte%\e 

and about inch wide, the effective 
opening of the window is but two inches. 
The ring is secured by 10/32 round-
head screws. A felt or shellacked card-
board gasket .is placed between the 
mica and the transmission cover, and 
the upper side of the mica is spread 
with shellac when it comes in contact 
with the retaining ring. 

WRAP UP GOOD TOOLS IT is an admirable idea to wrap 
good tools such as polished pliers, 

wrenches, etc., in oiled cloths before 
storing them away in the tool compart-
ment, as the oiled cloths prevent them 
from becoming rusty or marred, which 
is quite likely to happen if the brightly 
finished surfaces are exposed any length 
of time. Files should be wrapped to 
protect the cutting teeth, for if they are 
allowed to rattle around they not only 
injure other tools but are injured them-
selves. Polished tools should never be 
carried in a tool compartment adjacent 
to a storage battery because the acid 
fumes will cause rusting of the polished 
surfaces. 

TRUING CRANKSHAFT 

THE method of holding a crank-
shaft when it is desired to true the 

crank-pin journal shown is a very prac-
tical one and is followed by a number of 
mechanics when overhauling an engine. 
The journals are often not sufficiently 
scored or roughed up to warrant dress-
ing them down in a lathe so the crank-
shaft may be securely clamped in a vise 

between wooden blocks and the journals 
dressed down with strips of emery cloth 
or with a leather belt or strap coiiered 
with oil and abrasive material, this be-
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ing given one turn around the crank-pin 
and pulled up and down and back and 
forth to produce the requisite smooth-
ness. 
REPLACING BRAKE LINING IF the brake lining is worn it should 
be removed by chipping off the 

rivets and driving them out of the hole 
in the brake band. A piece of new 
lining is cut to the proper length and 
holes are drilled through it to coincide 
with those in the brake bands. The 
best method is to drill only two holes 
at a time and fit the lining carefully to 
one end of the brake band, then drill-
ing in the next two rivet holes and 
after the lining is securely fastened in 
place to go on to the next rivets. It is 

important to use copper rivets having 
reasonably large heads that will not 
pull through the material and to coun-
tersink the material enough so the rivet 
heads will be firmly embedded below 
the surface so as not to come in con-
tact with the brake drums. Some cases 
of slipping brakes have been traced to 
projecting rivet heads which did not 
permit the friction lining to come into 
contact with the brake drums. 
A simple fitting which can be placed 

in an ordinary bench vise for riveting 
against is an ordinary steel drift hav-
ing a flat point of the same size as the 
rivet head. The fitting shown at A 
in accompanying illustration may be 
placed in a common vise or may be 
formed to fit the pritchell hole in an 
anvil. This piece may be made of 
mild steel, though the punch H which 
is the same size as the rivet head can 
be made of tool steel. The body of 
the tool is flattened out on the under 
side where it rests on the anvil or bench 
vise top and is left oval on the top. 
A ,g-inch hole is drilled in the top and 
tool steel punches of the form shown 
at H may be driven in place, some ar-
rangement being made by which the 
punch may be driven out and replaced 
by a new one if it becomes broken or 
by one of smaller size if different rivets 

are used. A hammer and an ordinary 
rivet set are used to set the rivets as 
shown in the lower portion of the illus-
tration. Copper rivets are easily headed 
up and neat heads may be formed 
without trouble. Never use iron or 
steel rivets for holding brake linings 
in place as projecting heads may wear 
grooves in the brake drums. The only 
remedy for grooved brake drums or 
members that have worn thin is re-
placement _ with new ones. 

DRAIN OUT AUTO ENGINE BASE 
OFTEN 

ACAMPAIGN to call attention to 
the necessity of changing oil in 

motors every so many hundred miles 
is being advocated. It is pointed out 
that there is so much kerosene in gaso-
line today that it has a tendency to run 
down past the pistons, get into the lu-
bricating oil and thin it. The kero-
sene cuts the thin film of oil on the 
wearing surfaces of the pistons, piston 
rings and cylinder walls. With the film 
of oil on the wearing parts of the motor 
broken, friction, the bugbear of motor 
efficiency, starts in. The pistons work 
up and down through broken filins of 
oil in a lubricating substance that has 
lost considerable of its richness and 
thickness. 

There is little chance of changing the 
quality of the gasoline. Therefore, to 
prolong the life of the motor the only 
thing to do is to change the lubricating 
oil frequently, possibly every 500 to 
1,000 miles. An experiment is instanced 
as proof that it is the non-lubricating 
qualities of the oil that damages motors. 
A motor was brought into a shop 

with almost .015 inches wear. The 
motor was ground to .020 inches over-
size, fitted with new pistons, put on 
the block and filled with good, clean 
oil. The motor was then run continu-
ously for 60 hours and during this time 
the oil was changed three times. When 
the motor was taken down it showed 
no wear. The motor was again put 
together, oil was taken from an old mo-
tor truck and the motor put through 
the same 60-hour test without any 
change of oil. It showed .005 inch 
wear, indicating that it is the non-lubri-
cating qualities of the oil resulting from 
the kerosene working past the pistons 
and mixing with it that causes the 
deterioration of motors. 

ILLUMINATED MAGNET 
AN electric searchlight and electro-
1'magnet should prove a useful tool 
in the private garage and the repair 
shop. It consists of a handle on one 
end of which the magnet is placed 
while below the latter is an electric bulb 
which sends light through two windows 
as shown in accompanying illustration. 
A flexible cord passes through the in-
strument and is attached to a storage 

battery of the usual six-volt type or to 
dry cells. The magnet is utilized to 
pick up nuts, bolts or pieces of metal 
that may drop into the crankcase or 
other places not easily reached by hand, 
and is said to be sufficiently powerful 

to attract a good-sized wrench. The 
light facilitates finding the parts, may 
be used to ascertain the amount of 
gasoline in the fuel tank or lubricant in 
the crankcase and to inspect other 
places. In addition to being handy in 
the garage it could be included in the 
tool equipment of a car and used in 
connection with roadside repairs. As 
most of the nuts and bolts are of mag-
netic material, the device will be very 
useful in many ways. 

ADJUSTING BRAKES AUTOMOBILE owners often neg-
lect the adjustment of foot brakes 

because it usually takes two men to 
adjust the brakes successfully. One 
applies the pedal and sits in the seat 

while the other turns the wheels to in-
sure even braking power after they 
are jacked up. One man may adjust 
the brakes by using a jack, as shown in 
the illustration. The jack with a plank 
back of it, to protect the heel board, is 
placed between the seat and the brake 
pedal. The jack is applied to bring 
any pressure needed on the brake pedal, 
and the proper adjustments can then 
be made to make sure that the brake 
bands will be in contact with the drums 
at all points on the drum circumference. 

GREASE ON BRAKES 
FAULTY condition that is the re• 
sult of warm weather is the leak-

age of grease from rear axle interiors 
and the attendent excessive deposits of 
that material on the brake drums, espe-
cially on the inner periphery against 
which the emergency or internal brake 
bands act. This reduces braking ef-
ficiency to a considerable degree and 
wherever such deposits are found, they 
should be removed by cleaning the 
parts thoroughly with gasoline, even if 
this should necessitate removing the 
wheels to gain access to the brake drum 
interior. The leakage is usually caused 
by the thinning out of the grease. 
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An Electrically Operated Model 
Locomotive 

By Frank S. Collins 

IN planning the construction of the model locomotive described in this 
article, the writer was confronted 

• at the outset by the great difficulty of 
obtaining small castings, under wartime 
conditions. It was decided therefore, 
to dispense with castings as far as pos-
sible and with the exception of the driv-
ing wheels, none has been used in 
what may be termed the "chassis" of 
the locomotive. This condition in-
volves a great deal more work than • 
would be necessary were castings ob-
tainable, but the results, in the writer's 
opinion, fully justify the additional 
time and labor. Small parts made from 
steel bar or plate are clean, strong and 
of good appearance, whereas iron cast-
ings of the small cross-section and often 
complicated design required for this 
class of work, would be expensive to 

The finished chassis of the locomotive 

mold, would almost inevitably be 
chilled, and impossible to produce 
cleanly unless die-cast. Die-casting, of 
course, would be out of the question 
unless large numbers were required. 
The frames of the locomotive, which 

is on a scale of 5/2 in. = 1 ft., are 
sawed from flat cold-rolled steel bar, 
the annular spaces being drilled out 
and filed to finish. The cross frames 
or bracings which also form the boiler 
saddles, the guide bars, hangers, spring 
rigging, etc., are all cut from steel plate 
or bar. 

In making these parts, the writer 
uses the following plan: A tracing of 
the piece required is made upon vellum, 
from the drawing, the tracing then be-
ing cut out to form a template and 
fastened to the steel plate with a little 
shellac. The piece is then sawn out 
to the form of the template, and cen-
ters of holes, etc., punched as located 
on the template. This is a great im-

provement upon the method of marking 
out with a scriber direct upon the plate, 
as the contrast of the India ink into 
lines upon the white paper template to 
the usual easily blurred scratches upon 
the steel, has to be experienced to be 
appreciated. Particular attention has 
been given to the spring rigging of the 
model, for apart from the matter of 
appearance, the locomotive ability to 
keep the track depends almost entirely 
upon all wheels being properly hung. 
In this particular case, the arrange-
ment used in the prototype has been 
faithfully followed. The fixed suspen-
sion points are located at the front of 
the leading drivers and at the rear of 
the trailing wheels, all vertical motion 
between these points being transmitted 
through the rocking arms by which 
the springs are connected end to end, 

while a cross-compensator is supplied 
at the rear of the last two driving 
wheels in order to balance unequal 
stresses on either side of the locomotive. 

This arrangement is of particular 
value in damping out any rocking mo-
tion which might otherwise reach dan-
gerous proportions. The springs them-
selves are built up of clock spring steel 
arranged in laminœ, making a good 
practical spring as well as being a faith-
ful reproduction of the prototype. 
The cylinders and valve chests, 

which in an electrically operated model 
are naturally on the order of camou-
flage, are built up of steel plates. The 
coupling and connecting rods are cut 
from 5/32 in. steel bar, the connecting 
rods having split brasses with wedge 
adjustment. 
The trailing truck frame is made 

from in. angle iron trimmed down 
to size as required and bent hot. The 
driving wheels are, as previously stated, 

the only castings used, the leading and 
trailing wheels being turned from the 
bar. All wheels except trailers are 
pressed on to the axles and secured by 
a threaded circular key. The pattern 
for the driving wheels was made from 
hard rubber fibre, and the writer would 
take this opportunity to urge the superi-
ority of this material over wood for 
such purposes. Wooden patterns for 
this order of work frequently give 
trouble by warping, splitting and crack-
ing, especially when, as in this in-
stance, spokes have to be cut across the 
grain. Hard rubber has no grain, and 
is equally strong in practically any di-
rection. It is tough and will stand very 
hard treatment. It is readily worked 
with either machine or hand tools de-
signed for use with metal. It can be 
threaded with tap, die or in the lathe 
and takes a clean, sound thread. A 
pattern once made from this material, 
however light and apparently fragile, 
can be used almost indefinitely. The 
engine will be driven by a series-wound 
direct current motor, designed to fit in-
side the boiler shell, which experience 
has shown to be the best possible ar-
rangement for small locomotives. The 
motor field will be a cylindrical cast-
ing with its axis horizontal, while the 
armature will be vertical and connected 
through a suitable machine-cut reduc-
tion gear to one driving axle. The 
coupling rods will transmit the torque 
to the four remaining driving wheels, 
and thus the adhesion of all six will be 
available as in the prototype. In addi-
tion, the driving wheels carry practical-
ly the entire weight of the motor, which 
is considerable, and the adhesion is 
thus increased again. A special device 
will be provided and located in the 
tender, by means of which it is prac-
ticable to reverse either a series, shunt 
or compound motor by merely revers-
ing the polarity of the third and return 
rails. This greatly adds to the realis-
tic effect of these models, as all their 
movements can be controlled without 
the operator approaching the track. 
The writer makes no apology for 

presenting the description of this model 
while in an incomplete state, his per-
sonal experience having been that it is 
during construction that such work is 
of most interest to model builders. 

Blue Print Paper 

ABLUE print paper which gives 
good results, and is not difficult 

to make, is prepared in this manner: 
Mix 12 grains of Ferric Ammonium 

Citrate and 50 cubic centimeters of 
water in one container and 12 grains of 
Potassium ferricyanide and 50 cubic 
centimeters of water in another con-
tainer. Mix equal parts of each solu-
tion in a third container and apply a 
brush. 
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A LEVEL ATTACHMENT FOR 
HAND DRILLS 

THERE has recently appeared on 
the market a little device which 

will be of great service to mechanics 
and experimenters who are not in pos-
session of drill presses. This is a level 
that can be attached to any small hand-
tool so that the operator is able to keep 
the drill at any desired level. These 
levels are being made in several styles 
and sizes according to the class of drill 
on which they are to be used. In all 
lines where hand-operated drills are 
used, the level enables the operator to 
drill a hole at the angle or position 
desired. If the angle is stated, the 
level tube is set at that degree. If the 
operator desires to drill at a chosen 
angle or the most convenient position, 

A drill with level attachment in use 

the tube is leveled to that position. If 
desiring to drill overhead, the level can 
be read from the bottom as the tube 
is cut away. This level will be a great 
aid to amateur experimenters; in a 
great many cases better and more en-
couraging results would be had if holes 
could be more accurately drilled. The 
average experimenter's shop is not 
equipped with a drill press, when drill-
ing is to be done someone is called to 
tell one how to hold the drill, as de-
sired. 

Where it is not convenient to locate 
the level through the stock of the drill 
a small block is located, having a hole 
and a set-screw, which holds the leg 
of the protractor plate which is bent at 
a right angle. In. all cases the level is 
easily removed from the drill, which 
prevents breaking if the drill is placed 
among other tools. 

A DRAFTING IDEA TO draw in the guide lines for let-
tering on drawings the writer de-

vised the simple stunt shown on the 
accompanying sketch. 
Taking a sharp knitting needle, and 

heating it slightly, he burned three small 
holes through the triangle as shown. 

First of all, the holes were laid out 
the correct distance apart. 
The rest is simple. The triangle 

was placed on the T square, and put-
ting a pencil point through the holes, 
the triangle was drawn horizontally 
along the T square, which makes guide 
lines even and all the correct distance 
apart.—J. H. MOORE. 

TWO WAYS OF ANNEALING 
STEEL 

IT may be heated to a dull red heat, 
covered with dry, warm sand and 

left to cool slowly; or heat and cover 
it up in a forge fire, and leave it there 
until the fire is out and all is cold. 
The other method is to heat the steel 
red hot; heat gradually, let it "soak" 
as the smiths say, until it is evenly 
heated, then remove it from the fire 
and take it to some dark place. Let 
the steel cool until you lose sight of 
the dull red in the dark; then cool off 
in cold water. A good "dark place" 
may be made by throwing your coat 
over a barrel, leaving just room enough 
to look in at the iron. This method 
is called "water anneal", and is based 
upon the theory that steel softens when 
cooled at a certain temperature. 

There are many other methods of 
annealing steel but most of them re-
quire apparatus and experience that 
are not usually possessed by the ama-
teur. 

A New Amateur Lathe 
A new amateur lathe designed along 

the general lines of the Henry Greenley 
lathe described in the May, 1918, issue 
of EVERYDAY ENGINEERING has re-
cently been brought out to supply the 
wants of those who are unable to pur-
chase more expensive machines. The 
lathe shown sells complete with back 
gears for less than a hundred dollars. 
To reduce the cost of manufacture 

A well-built amateurs' lathe with two cold roll steel rods for a bed 

and yet provide a workable, serviceable 
lathe, the bed of the machine is formed 
by the use of two large rods of cold-
rolled steel. The work on the lathe of 
the bed is really limited to the drilling 
of holes. The lathe is also equipped 

with babbitted bearings, which add 
greatly to its accuracy and "longlivity." 
The motion of the slide rest is brought 
about by means of a long screw oper-
ated by a handle at the end of the ma-
chine. The cross feed is operated in 
the usual manner. The tail stock can 
be clamped to any position on the lathe 
bed. 

The lathe shown is a stock article 
with the exception of the bed being 
made longer in this particular instance 
to suit the needs of a customer. The 
castings and parts for this well-
designed little tool are also available. 
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TWO NEW CALIPERS THE new caliper shown on the left 
gives the minimum diameter of 

circular stock material from which 
square or hexagon pieces can be made 
without unnecessary waste of material 
and can also be used as an ordinary 
caliper. 

For square stock the points of the 
• caliper 3-3 are set to the distance across 

the flat sides. The distance between 

A I \ 
I 

I 

points 1-1 will be equal to the distance 
across the corners. For hexagon stock, 
the points are set to the distance (2-2) 
across the flat sides. The distance be-
tween points 1-1 will equal the distance 
across the corners. 

By the use of the caliper shown at 
the right one is able to select at once 
the right size drill to suit bolt and 
pipe taps to cut as near a full thread 
as is practical for one tap without 
breaking it. When the diameter of the 
bolt or pipe is calipered as at A, the 
diameter of the drill to be used is 
given at D, for bolts when the arm C 
is in contact with pin B and, for pipe 
when C is in contact with P. The 
calipers can also be used for ordinary 
purposes. 

AN ADJUSTABLE TRIANGLE 
AN ordinary wooden or celluloid tri-
ll. angle can be so fixed that it is 
adjustable to various angles by the ad-
dition of a small hardwood eccentric as 
illustrated in the sketch. The wooden 

eccentric is held to the triangle by 
means of a small screw and knurled 
nut, which, when tightened, will hold 
the eccentric in any position. A small 
piece of round hard rubber would make 
a very good substitute for the hard-
Wood piece. When the eccentric is 
not in use it can be placed in a position 
where it will not be in the way.—J. H. 
MOORE. 

TABLE OF STANDARD GAGES AND SCALES FOR MODEL RAILROADS AS 
EXISTING BEFORE THE WAR 

Prepared by Henry Greenley 

Gage Scale 

Toy 
Gages 

No. 0 
1% in. 

No. 1 
1% ins. 

No. 2 
2 ins. 

7mm-1 foot 
(about 1/44th) 

Quite suitable for indoor railroads where space is 
limited and for portable systems. Locos, driven 
by clock-work or electricity. Steam models not 
entirely satisfactory if not scale proportions. 

10mm-1 foot 
(about 1/30th) 

The best gage for indoor electrical steam or clock-
work railroads for indoor use. The scale is a 
very convenient one. 

11%mm. or 
ei in. to 1 foot 
(about 1/27th) 

Almost the same in characteristics as the No. 1 
gage but too large for locomotives. Not being 
continued as a standard. 

For 
Amateur 
Construe- 
tion 

2 in. 
ggge 

3% in. 
33x2 in. 

4% in. 

fi in. to 1 foot 
(so-called half inch 
scale) 

The most popular size for amateur construction 
and the smallest outdoor gage. Steam locos. 
may be fired by alcohol, kerosene or solid fuel. 

}-1 in. to 1 foot 
% in. to 1 foot 

Common gages for amateur working models, 
outdoor use and for exhibition models. 

1 in. to 1 foot Ditto. This is the smallest passenger-carrying 
gage. A 2-mile non-stop run has been obtained 
with two passengers by locomotive of this size. 

For 
Private 
Garden 
Use 

7% in. 
gage 

9%2 ins. 

1% in. to 1 foot 
(th size) 

2 ins. to 1 foot 
(1/6th size) 

The 7%-inch is the most convenient, smallest gage 
that can be recommended for garden railways 
and passenger carrying. The construction is 
within the scope of the amateur model maker. 

Estate 
and 
Miniature 
Railroads 

15 in. 
gage 

3 in. or 3.25 in. 
to 1 foot 
(about % in. size) 

- 

One of the standard sizes for miniature railroad 
locomotives in parks and estates, in Great Brit-
am. It is not subject to British Board of Trade 
rules and jurisdiction. 

A T-SQUARE PROTRACTOR TO get away from the use of the 
protractor, the writer arranged his 

T-square as shown on the sketch. The 
head was marked with lines as shown, 
so that one can easily set the square to 
any angle without using a protractor at 
all. 

This method gives the angles with 

sufficient accuracy for ordinary work. 
The head is really marked on both 
sides, but only one side is shown 
for illustrative purposes. These lines 
are 1 deg. apart, on the sketch they 
show 5 deg. apart, but this is in order 
to demonstrate the idea clearly. 

TWO GOOD LATHE TOOLS THE boring tool shown in the 
sketch is a very handy device with 

which many different operations can be 
done. The holder is the most difficult 
part of the tool and this can be made 
at a local blacksmith shop unless one 
is well able to handle forging jobs at 
home. When this holder is provided 
with a number of differently pointed 

Oody Tod 
S" [Me" 
" Tool Nee fr,r, Pound T, L5,,,? 

.1)* IleineTool 

-D 

0) A 

"A" Body of Tool .M Planed Depesaon 

'C' 1&, fn,t &Wen Nockunralade 
D" Clomp.knor 

tools there are few boring jobs that do 
not corne within its scope. 

Those who have trouble with their 
parting tools breaking off will welcome 
the little suggestion illustrated at the 
bottom of the drawing. This is really 
a holder made to accommodate a small 
piece of a broken hack-saw blade. 
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A Design for a Small Grinding Head 

EVERY workshop should be equip-
ped with a small power-driven 

grinding head. A hand driven ma-
chine is very inconvenient 
when it becomes necessary 
to use both hands during 
a grinding operation. The 
little grinder pictured is so 
easily constructed that no 
mechanic who sees it can 
have an excuse for going 
without such a machine in 
his home shop. 
One of the few patterns 

needed in the construction 
of the machine is that for 
the base which is very 
simple. This particular 
pattern may be turned up 
on the lathe. Three hold-
ing-down bolt holes are 
drilled in the casting when 
it is received from the foun-
dry. A 4 in. hole is drilled 
in the center to receive the 
standard which is a piece 
of cold rolled steel. This 
is held in place by a set 
screw. 

The body or bearing cast-
ing must be drilled very 
carefully to insure a work-
able accuracy. The author 
first drilled a el-in. hole through both 
the bearings. This operation was done 
on the lathe. This accomplished, a 

—  

By Joseph Dante, Jr. 
in. steel rod was placed through the hole. 
The drilling of the hole in the bottom 
of the casting for the standard was 

• t • 

__LJ____u_ 

I 

Grinding Head 

done by allowing the ends of the 4-in. 
rod to rest in two vee-blocks. A yg-in. 
hole is then drilled and tapped out in 

the casting to accomodate a square-
headed set screw which holds the bear-
ing casting to the standard. 

The collar bearing ends 
are turned up from solid 
cold rolled stock. This 
work was done on a man-
drel. The pieces are nicely 
polished before they are 
taken from the mandrel. 
Two Win. oil holes are 

drilled in the casting, one 
on each bearing. Two small 
round - headed pins are 
turned up. These are used 
to place in the oil holes to 
prevent dust and chips 
from getting in. 
The pulley for the ma-

chine can be turned up 
from a solid piece of cold 
rolled stock or a pattern 
can be made. This will de-
pend upon the builder. No 
great trouble will be had in 
turning the pulley up from 
a solid piece by the use of 
a mandrel. The spindle is 
turned from cold rolled 
stock to the dimensions 
shown. 

Grinding wheels of the 
proper grit and grade and 

with the proper sized arbor can be pur-
chased from most any large hardware 
store or by mail from manufacturers. 

Complete detail drawing of the machine described on this Page 
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Our Readers' Workshops Page 

THE shops 'pictured this month 
belong to E. P. Bradbury, of 
Los Angeles, Cal., and H. C. 

Smith, of Chicago, Ill. One is a chemi-
cal laboratory and the other a mechani-
cal workshop. Both are very well 
equipped along their respective lines. 

Mr. Smith describes his laboratory 
in the following words: 
"My laboratory contains the follow-

ing: Over 150 solid chemicals, in-
cluding such metals as mercury, ar-
senic, antimony, etc., about 100 chemi-
cal solutions, including various acids 
such as nitric, sulphuric, hydrochloric, 
phosphoric, acetic, sulphurous, acetic 
anhyd., etc., and about 25 solutions, 
solids and stains for bacteriological 
work. 
"My apparatus consists of the fol-

lowing (part of which is shown in the 
picture) : 
•"Ringstand, rings for same, bunsen 

burners, tripods (for retorts), burette 
clamps, burettes, pippettes, various sizes 
of flasks, beakers, retorts, evaporating 
dishes, crucibles, watch glasses, gradu-
ated tubes, long chemical flasks, test 
tubes, filter pump, suction filter (heavy 
glass), filter paper, sterilized cotton, 
forceps, porcelain and glass mortars, 
graduates, test tubes with side outlet, 
hydrometers, chemical thermometers 
and an 'imported French microscope', 
also a balance and platinum inocula-

The workshop of Mr. Bradbury, 
illustrated at the top of the page, is 
described by him as follows: 

The laboratory of Mr. Norris E. Bradbury, 
of Los Angeles, Cal. Mr. Bradbury is shown 

at work at his lathe 

"Our workshop is located in a. space 
of about ten by twelve feet. The equip-
ment consists of a one-quarter horse-
power motor, a nine-inch screw cutting-

Part of the chenzieal laboratory of Mr. H. C. Smith, of Chicago, Iii. 

tory needle (for bacteriological work). 
"My work in the laboratory consists 

of chemical analysis of various mate-
rials, such as food, iron and steel, oils, 
etc., also microscopical and bacterio-
logical analysis ,and urinalysis. In 
conclusion I would like to say that my • 
laboratory also contains a fine assort-
ment of scientific books (mostly chemi-
cal) and I spend many profitable eve-

• nings and Sundays in my laboratory." 

Another view of the laboratory of H. C. Smith 

bench lathe, a circular saw with ad-
justable table, and a grinding and pol-
ishing stand holding ten-inch wheels. 
Space is left for a jig saw which is 
soon to be added to facilitate pattern 
making. 
"The lathe is equipped with universal 

and independent chucks, drill chuck, 
etc. We have made, and added to the 
lathe, stops with micrometer adjust-
ment for cross and longitudinal feeds, 

a thread pick up dial, a milling at-
tachment with vise and a gear cutting 
attachment which is complete except 
the index plates which are still to be 
made. The grinding head and saw 
are home-made, the parts being cast 
from our own patterns. Even the saws 
were cut out of an old hand saw, drilled 
and filed. While they cut perfectly, 
the amount of work involved makes it 
cheaper to buy them. The line shaft 
runs along the floor to economize belt-
ing and the pulleys are made of thin 
boards nailed across grain and turned 
while in place. The soldering outfit 
consists of a special low voltage trans-
former which heats a soldering iron 
of very simple construction and also 
supplies sufficient current to sweat large 
surfaces together. In the absence of 
gas we chose electricity for its conve-
nience and absence of fire risk. 

"As for the purpose of the workshop, 
our activities are not confined to any 
particular line. We make play room 
furniture, transformers, drum con-
trollers and accessories for miniature 
railroad, and are at present engaged in 
the construction of wireless apparatus, 
high frequency coil, etc. We intend in 
the near future to build a model steam 
engine. When we do we shall draw 
our plans, make our own patterns and 
cast them ourselves in brass, as we 
have a complete foundry outfit for 

small castings, except a brass furnace. 
Up to the present we have only used 
babbit for casting in sand. We have 
successfully cast in this metal grooved 
pulleys or sheave wheels from split pat-
terns, a job that requires considerable 
care. Finally, we may add that our 
shop policy requires every piece of work 
to be as good as our skill will permit. 
No matter how small a piece of work 
it is it must be right." 
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Aeromarine Limousine Flying Boat 
A WellAppointed Type for Sporting and Commercial Use 

pERHAPS the most interesting of 
the new peace models is the Aero-
marine Limousine, a flying boat 

unique in the combining of safety, com-
fort, and service. This cabin boat is 
the principal feature of the large Aero-
marine exhibit at the aeronautical ex-
hibition in New York. • 
To explain why this model has been 

developed to so remarkable a point of 
refinement—when even the upholstery, 
carpet, and interior decorations have 
been the subject of much thought—it 
should be stated that on this flying boat 
was focused the care and attention of 
the staff and men of the entire Aero-
marine plant. It was felt that this fly-
ing boat would be the first of a large 

in the roomy compartment one gets the 
impression that one is seated in a beau-
tiful sedan. As a matter of fact this 
is true, but instead of wheels this sedan 
has wings. The upholstery, the fur-
nishings, the compartments and draw-
ers lining the sides of the boat and also 
the bow, the many little comforts, are 
all specially planned to make the aerial 
tourist feel that in exchanging the road 
for the air he has gained not only speed 
and wonderful, ever-changing scenery, 
but luxury as well. The wide doors 
entering the cabin are watertight. 
The merits of the cabin lie not only 

in its appointments, however. The 
roof not only shelters the passenger and 
pilot from the cold and rush of the 

is built in the Aeromarine factory and 
known as the B-8, furnishes the power. 
The motor is set between the wings 
some distance behind the cabin. A 
wind-driven pump lifts the gasoline 
from this tank to a smaller tank in the 
upper wing, whence it flows by gravity 
pressure to the motor. Forty gallons 
of gasoline may be carried, enough for 
about three and a half hours at full 
speed. This means a range of approxi-
mately 250 miles. 

Specifications 

The characteristics and specifications 
of the "50-B-2" are as follows: 
Overall length. 28' 11 5/16" 
Overall heighth 12' 7" 

The aeromarine limousine flying boat, a new type intended to foster commercial aviation 

number of similar "ships" to be used 
in pleasure flying in the United States. 
The Aeromarine company is devoting 
itself entirely to the production of air-
and-water machines. This specializa-
tion aided in the time and effort which 
the plant could afford to put into one 
super-flying boat. 
The Aeromarine limousine, known as 

the 50 B-2, is a three-passenger pusher 
flying boat with a speed of seventy-five 
miles an hour. The pilot sits in the 
bow and just behind him sit the two 
passengers, side by side. Over all 
three, in a graceful, stream-lined curve, 
rises the roof of the cabin. The roof is 
built as a solid part of the hull, and 
consists of transparent celluloid sheets 
set in strong frames, so that the view 
of the pilot and passengers is unob-
structed. 

A Well Finished Cabin 

The hull or cabin is finished in blue 
leather and polished mahogany. With-

wind, but also from spray, rain, and 
the noise of the powerful motor.  Thèse 
advantages make long trips possible 
without fatigue. 

One of the many unique features of 
the limousine which deserves comment 
is the removal of the usual and here-
tofore necessary clutter of wires, pul-
leys, etc., from around the control 
wheel and rudder bar. A special Aero-
marine invention replaces those about 
the wheel, which operates ailerons and 
elevators in the customary manner of 
the Deperdussin system, by a single 
tube. The rudder bar also, communi-
cates its motion to a duplicate bar be-
neath the floor. This adds not only 
neatness to the interior of the cabin, 
but safety, for no wraps or other ma-
terial can jam the controls. A self-
starter is provided for the convenience 
of the pilot. 
An eight-cylinder V type motor of 

150 horsepower, every part of which 

Weight (light load) 2-280 lbs. 
Weight (full load) 3225 lbs. 
Useful load  945 lbs. 
Span  48' 6" 
Total area 504 sq. ft. 
Wing curve  RA F No. 6 
Maximum speed 75 MPH 
Minimum speed. 44 MPH 
Climb in ten minutes 2200 ft. 
Endurance in hours 3  4 hrs. 

Upper Wing 

Span  48' 6" 
Area  304 sq. ft. 
Chord  6' 3" 
Angle of incidence 4' 20" 

Lower Wing 

Span  37' 8" 
Area  200 sq. ft. 
Chord  6' 3" 
Angle of incidence 3° 
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Stagger  12" 
Gap 6, 6 ,/ 

Sweepback  None 
Decalage  1° 30' 
Area of ailerons (2) 58 sq. ft. 

• Area of elevators (2) 25.6 sq. ft. 
Area of rudder 17.5 sq. ft. 
Area of stabilizer 39.0 sq. ft. 
Area of fin 15.0 sq. ft. 
Skid fins None 

The seating arrangement for the passengers in the aeromarine limousine 
flying boat 

The pilot's seat and 

Engine  45° "B" type 
Horsepower  150 
Tank capacity 58 gal. 
Load per H.P.23.8 lbs. 
Load per sq. ft   6.15 lbs. 

For those who prefer to be snug in-
side a cabin in winter or bad weather 
and out in the air when summer breezes 
blow the Aeromarine company has de-
vised another "ship" which may best 
be described by calling it the touring 
car of the air. The hull of this flying 
boat will also be exhibited at the show. 
In this type the pilot sits alone in a 
cockpit in the bow of the boat. In a 
larger opening behind him two pas-
sengers sit side by side. They are pro-
tected, like the pilot, by a windshield, 
but the cockpit may at any time be 
completely enclosed and made proof 
against wind and water by the use of a 
removable celluloid top. This plane, 
too, is most carefully finished as well 
as most carefully constructed. There 
is no roughness or crudity such as 
marked the first planes. An electric 
self-starter is also used on this model. 

In reporting on the waste of natural gas 
in this country, the Bureau of Mines re-
ports that the efficiency of gas used for 
cooking is as low as 13 per cent., for heat-
ing houses, 25 per cent., for hot water boil-
ers, 10 per cent. In good practice these 
efficiencies should be trebled. It is calcu-
lated that there is a domestic waste of 80 
per cent., certainly a good basis on which 
to establish better practice. 

MOLYBDENUM STEEL IN AUTO-
MOTIVE PRODUCTS 0 NE of the most significant side-
lights of the Aeronautical Ex-
position is the appearance of 

the new super-steel, a molybdenum al-
loy, in parts of airplane motors. The 
timely evolution of molybdenum steel 
gave Liberty motors connecting rods 
and crank shafts of the toughest and 

lightest material ever turned out by 
steel mills. Incidentally, it also pro-
vided an armor plate for the Renault 
"baby" tanks far superior to the heavy, 
cast turrets that were in use. before 
American experts succeeded in perfect-
ing a uniform steel with the metallic 
element molybdenum as an alloy. The 
helmets of Yankee "doughboys" also 
were made lighter and safer protection 
from German gun-fire through molyb-
denum steel. 

Airplane designers have been im-
pressed by the fact that molybdenum 
steel makes possible a lighter finished 
product of the same strength than that 
produced by other alloy steels. The 
lightening of the aggregate weight of a 
plane, through the use of lighter parts, 
is now more than an engineer's dream 
because a material has been found with 
which to execute the most advanced 
structural ideas. Makers of automo-
biles, trucks, tractors, and accessories 
are even more interested in the new 
steel that war evolved. It is predicted 
that automobiles made of molybdenum 
steel will weigh from one-fourth to one-
third less than today's models. Radical 
changes in the automotive industry, in 
fact, are pending because of molybde-
num's growing part in realizing "the 
American light-weight car". The sav-
ing on gasoline, tires and wear in a 
car one-third lighter than those of to-
day are obvious. 
The United States has a practical 

•  

monopoly on molybdenum, controlling 
about 80 per cent of the world's supply 
of the metal. The largest known de-
posits in the world were discovered in 
a mountain near Climax, Colorado, 
about the time of the outbreak of the 
World War. Airplane makers, with 
the entire automotive industry, view 
this situation with relief. It not only 
enables them to secure a steel alloy 

control wheel is at the front of the passenger 
compartment 

without the previous difficulties and de-
lays attending importation of chromium, 
vanadium and other alloying elements, 
but it assures them certain continuance 
of steel manufacture in the remote 
event of a war that would cut off alloys 
now secured only outside the United 
States. 

We have already spoken of the utilization 
of water-power of France, designed to reach 
the most remote parts of the country, and 
to be at the service of the farmer as well 
as of the great manufacturer. Now it is 
announced that on the river Rhone alone, 
two billion francs are to be expended; twenty 
power stations are to be established, giving 
715,000 horsepower. For the work fifteen 
years are allowed and the work is to be 
paid for by bonds guaranteed by the state. 

A pipe line across the ocean has been 
proposed. It is to be of flexible construc-
tion so as to be fed out as fast as con-
structed. The interior is to be rifled and 
water is to be fed in with the oil, as it 
rotates the centrifugal force throwing it to 
the outer portion of the tube, forms a sort 
of pipe of water, which reduces the friction 
of the oil in its motion. The novelty of 
the proposition is in its size and the diffi-
culties to be overcome in putting it in 
position. 

In the tidal waters of Canada, as at Hali-
fax, much trouble has been experienced with 
concrete piling. Often with an atmospheric 
temperature of forty degrees below zero, 
while the sea water is above the freezing 
point, conditions destructive to concrete are 
established in the alternate freezing and 
thawing in the portions within the tidal 
range. It is proposed to protect the portion 
within the tidal range by wooden sheathing. 
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The Chemistry of the Common Metals 

THE history of potassium is very 
similar to that of sodium, which 
was covered in the last article of 

this series. Potassium is chemically 
very much like sodium and holds many 
properties in common with this element. 
Both elements are very abundant and 
each form a large part of the earth's 
crust. It has been found that potassium 
actually forms 2.49 per cent of the 
lithosphere. This percentage compares 
very favorably with sodium. Potassi-
um is also found to some extent in sea 
water and the future supply of the 
world may come from this source. The 
giant kelp plants in the sea absorb 
potassium compounds to such an extent 
that it will some day be profitable to 
develop this source for commercial 
needs. At the present time other sources 
of the element are much less difficult 
to work. 

Potassium, much like sodium in its 
appearance, is a silvery white metal 
which very quickly tarnishes upon ex-
posure to the atmosphere. It melts at 
62.5 ° and boils at 758°. The vapor 
of potassium is blue in color and has 
been found to have a molar weight 
which is identical with its combining 
weight-39.1. Like sodium, potassium 
is soluble in liquid ammonia. This 
produces a blue colored liquid which 
is an extremely good conductor of elec-
tricity. Potassium also forms an alloy 
or amalgam with mercury in much the 
same manner as sodium. In fact, this 
forms one of the methods of obtaining 
metallic potassium from its compounds. 
A solution of a potassium salt is elec-
trolyzed with a mercury cathode. This 
method was explained in connection 
with the article on sodium which ap-
peared in the previous number of this 
publication. This alloy of potassium 
and mercury decomposes water but acts 
more slowly than the pure metal in this 
respect. 

Sodium and potassium can be made 
to form a very interesting alloy. If the 
alloy does not contain too much sodium, 
it will be a liquid at ordinary tem-
peratures. 

Potassium can be obtained by the 
electrolysis of the fused hydroxide. 
Owing to the fact that potassium oxi-

Part II. Potassium 
By Henry L. Havens 

dizes much more rapidly than sodium 
it is necessary to place a layer of oil 
over the surface to protect the metal. 

Since sodium can be produced much 
more cheaply than potassium and since 
it will do everything that potassium 
will do in a chemical way, potassium 
is not produced to a very great extent 
in a commercial way. 
The compounds of potassium are 

many and varied. This is another, way 
in which it is very similar to sodium. 
In the following lines a description of 
the more important compounds of po-
tassium will be found. The author has 
made no attempt to outline all of the 
compounds of this metal as it would 
require too much space. 

Potassium chloride (KC1) is proba-
bly one of the best known of the com-
pounds of the element. This sub-
stance is found in great abundance in 
the potassium deposits of Stassfurt 
and it has become known as sylvite. 
It is found as double salts with mag-
nesium chloride (KC1MgC1,6H0). 
In this form it is recognized as car-
nallite. The larger part of the potas-
sium chloride used in commerce is ob-
tained from this mineral. 

Caustic potash or potassium hy-
droxide (KOH) is almost exactly the 
same as sodium hydroxide in regard to 
its chemical properties. It is prepared 
by the electrolysis of potassium chlor-
ide. It can also be prepared by acting 
upon a boiling solution of the car-
bonate with calcium hydroxide, calcium 
carbonate being precipitated. The po-
tassium hydroxide is left in solution. 
The process of electrolysis first ex-
plained is by far the most popular 
method of producing the hydroxide. In 
the last named process the hydroxide 
crystallizes from the solution with vari-
ous amounts of water forming KOH-
L-120, KOH.2H2O, KOH.4H2O, 2K0 
H.511,0 and 2KOH.91120. In the 
process for producing KOH in a com-
mercial way the solutions are evap-
orated until nothing but the molten 
hydroxide remains. 
KOH is a very strong base but 

sodium hydroxide is generally used in 
preference whenever passible. Sodium 
has a very small combining weight and 

therefore less of it is required for a 
given amount of work. The hydroxide 
of sodium is also cheaper than that of 
potassium. KOH is used considerably 
in the soap industry and in the manu-
facture of oxalic acid. 

Potassium can form two oxides, a 
monoxide (K20) and a peroxide 
(K,04). The former dissolves in water 
to form potassium hydroxide and the 
second dissolves in water for the for-
mation of the hydroxide, hydrogen 
peroxide and oxygen. 

Potassium bromide (KBrO,) is 
formed when bromine is dissolved in a 
solution of potassium hydroxide as: 
6KOH-E3Br,=KBr+KBrO,-1-311,0. 
It will be seen that potassium bromate 
is also formed during the reaction. If 
the resulting solution is carefully 
heated and evaporated to dryness the 
bromate will decompose into bromide 
and oxygen. If pure bromide is de-
sired it may be obtained by recrystalli-
zation. 

Potassium bromide has a density of 
2.7 and its melting point is 750°. Its 
solubility is much greater than the 
chloride of potassium. 

Potassium iodide (KI) can be read-
ily prepared by any of the methods 
used for the bromide. This substance 
has a density of 3.05 and crystallizes 
in anhydrous cubes with a melting 
point of 705°. One hundred grm. of 
water is capable of holding 148 gnu. 
of KI in solution at 25°. Iodine has 
been found to be much more soluble in 
a solution of KI than in water and 
when brought in contact with it tends 
to form the salt KI,. 

Potassium chlorate (KC108) is the 
most important salts of potassium with-
out question. It may be prepared by 
passing an excess of chlorine into a 
concentrated solution of KOH. The 
hypochlorite is first formed: 
2KOH-FC1,=KCI-FKCI0+11,0 

3KCIO=2KCH-KCIO, 
Owing to the fact that the chlorate 

is much less soluble than the chloride, 
the solution can be allowed to cool and 
concentrate, the chlorate gradually sep-
mating out with very little of the 
chloride. Potassium chlorate occurs in 
nature in large quantities and therefore 
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The Measurement of High Temperatures 
in the Laboratory 

By E. P. Hurley 

N the experimenter's laboratory it is • 

often desirable to have some method 
for the measurement of tempera-

tures above those possible with the 
ordinary mercurial thermometer. The 
various devices now on the market for 
the determination of high temperatures 
are usually beyond 
the reach of the ama-
teur experimenter. 
However, the author 
has made at a small 
cost an efficient in-
strument for the 
measuring of tem-
peratures up to and 
including 1200° C. 
The operation is 

based on the princi-
ple that the ends of 
two unlike metals 
welded together cre-
ate when heated an 
electromotive force 
and if small rods or wires are used 
and the ends brought into contact with 
each other, will produce a small electric 
current. These wires are known as 
the "Fire End" or thermocouple. For 
temperatures as high as 1650° C. a 
thermocouple of one wire platinum 
and the other wire plati-
num 10% rhodium is 
generally used. This 1000 
couple is very expen-
sive and requires a very 900 

sensitive recorder as the 
bu electromotive force pro-

duced is but 18 milli- 700 
volts at 1600° C., while 
that of the cheaper base 600 

metal couple or nickel 
500 

alloy couples is approx-
imately 80 millivolts 400 
at their highest tem-
peratures. Where the 300 

maximum temperature 200 
does not exceed 900° C. 
the nickel alloy known 00 

as Constantan, which 
consists of about 41% 
nickel and 59% cop-
per is used as a nega-
tive element against 
either copper, iron, or 
nickel chrome as a 
positive element. These 

ous metals and alloy wire to form 
couples. For each half of the couple 
use a wire 24 inches long with a cross 
section of 1/16 to X3 inch. The ends 
of the wire constituting the couple must 
• now be welded together by oxy-acety-
lene flame or by .an electric arc. The 

The apparatus necessary for the experiments 

couple should now be annealed. This 
can be done in an electric resistance 
furnace or by other methods devised 
by the experimenter. Each wire of 
the couple should now be wrapped with 
a close spiral of asbestos cord to with-
in one inch from the end. This can 

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 

peratures must be protected and a 
porcelain or fire clay tube can be ob-
tained from pyrometer manufacturers 
for this purpose at a very small cost. 
The mounting can be turned from 
wood. 
The quantity of energy available 

from a thermocouple 
is so small that a 
sensitive millivolt-
meter must be em-
ployed for its meas-
urement. The author 
has found the Weston 
Model No. 280 milli-
voltmeter reading 
from 0.75 millivolts 
an excellent instru-
ment for this purpose. 

Calibration of the 
Thermocouple 

As the recorder or 
millivoltmeter meas-

ures the electromotive force produced 
in terms of millivolts in order to es-
tablish the connection between the read-
ing and that of temperature, calibra-
tion is necessary. This is easily done 
by determining the melting points of a 
number of substances. 

The following is a list 
of pure substances with 
the boiling and melting 
points: 
Water 100° C. 
Tin 232 ° C. 
Bismuth 271 ° C. 
Lead 327 ° C. 
Zinc 419° C. 
Sulphur B. P. .... 445 ° C. 
Antimony M. P..... 630° C. 
Silver M. P..... 960° C. 
Copper M. P. (in 

air)  1083 ° C. 
With the couple used 

by the writer the readings 
were as follows: 
Temperature 
in degrees C. Millivolts 

100 
200 
400 
600 
800 
1000 

Fig. 1 Millivolts 

couples produce very high electromotive be done in a lathe or other rotating de-
force. The writer has used an alloy vices. Paint the asbestos cover with a 
of chronium with nickel as a negative paste consisting of 100 parts silica 
element and one of pure copper as a flour, 50 parts sodium silicate and 20 
positive element. This makes an ex- parts fire clay. Any other good heat 
cellent couple. insulating paint can be used. Heat 

• This offers a big field for investi- the wires in a tube furnace until hard. 
gation and experimenting with the van- Bàse metal couples used at high tern-

4 
11 
27 
43 
58 
72 

The experimenter will 
find it a great assistance 
to plot a curve for the 
millivoltmeter readings. 

This can be referred to when desired 
and will not necessitate marking the 
degrees of temperature directly on the 
millivoltmeter scale. Fig. 1 shows a 
curve for the couple used in the above 
experiments. While it is not a straight 
line, yet sufficiently accurate for ordi-

(Continued on page 70) 
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A BURGLAR-PROOF ALARM 
• CONNECTION ADIAGRAM of connections for a 
perfectly burglar-proof electric 

alarm is given herewith. It will be seen 
that two independent circuits are made. 
If one is cut, the system will still be in 

,-2-Conductor Cable 

Push Button 

Dry Battery‘--1 

order as the other circuit will be left in-
tact. This circuit can be employed in • 
many cases where it is necessary to ex-
pose wires. The two circuits should, of 
course, be as far removed from one an-
other as possible. No advantage would 
be derived from placing them together. 

CHARLES DIEHI.. 

SIX USEFUL WRINKLES 
A wood filler can be made with equal 

parts of wax (the kind that is used for 
sealing jars, etc.) and clear varnish. 
Mix well and leave the mixture to set. 
This wood filler is suitable for instru-
ment bases, etc. 
To remove paint from a window 

glass, rub it well with hot vinegar. 
To frost a window, paint the glass 

with a strong solution of Epsom salts 
in hot water. This may be quickly 
washed off if clean glass is required 
afterwards. 
An acetylene lamp will give a far 

more intense light if a little hydrogen 
peroxide is mixed with the water in the 
generator. 
To know whether your telephone has 

rung while you are absent, place a piece 
of thin paper and a piece of carbon 
paper between the bell and the clapper. 
When the bell rings the clapper will 
make a mark. 
Dip lamp wicks in vinegar and let 

them dry before using. They will not 
smoke if this is done. 

JAMES A. UPTON. 

TO ENGRAVE ALUMINIUM 

ONE of the very interesting pecu-
liarities of aluminium is its re-

sistance to the direct action of the 
graver; the tool slips off like from a 
hard surface of glass. However, by 
using a varnish of 4 parts of oil of tur-
pentine and 1 of stearin, mixed with 1 
of rum, the graver penetrates the alumi-
nium like pure copper. 

Aluminium is also very difficult to 
drill. This can be partly overcome by 
using plain kerosene as a lubricant. 
Nothing has been discovered that is 
more suitable as a lubricant for this 
metal. 

American Society of Experimental 
Engineers 

WHO'S WHO IN THE A. S. E. E. 
EUGENE LETSCH, M.E. 

As a boy of 16 and released from 
high school, I had the choice between a 
"Mister Minister" and a sch oo 1 
teacher, but my ideal was something in 
the direction of "Everyday". After a 
hard battle and many sleepless nights 
I left goal as a winner and a week after 
was hustling around a speed lathe as a 
mechanic apprentice boy. Contract was 
signed for four years; machinist helper 
first year, handy man second year, in-
structor mechanic third year, and test-
ing laboratory fourth year. 

Tools and dies for watches was an 
interesting field for me. Diesel and 
automobile practice held me for about 
two years. My father then insisted on 
sending me to the technical college for 
mechanical engineering, of which I am 
a graduate. 

"Real money I'm going to make 
now," I told my father, and two weeks 
after was sailing for the country of my 
dream. Not mastering the English lan-
guage, I was forced to work as ma-
chinist helper, but soon took advantage 
of the night school and the I. C. S 
Since that time a new road was open 
to me. 

Analyzing all the possibilities within 
the range of scientific societies, the A. S. 
E. E. seems to have the basic spirit I 
was looking for. Experimental engi-
neering is one of the most interesting 
occupations. It is an art where ability 
and knowledge are combined. As a 
hobby in general it is the reflex of in-
tense interest in the things before us. 

The A. S. E. E., with proper co-
operation of the members, is qualified 
to create great things, and with the effi-
cient board of directors we have now, it 
is an easy matter for every member to 
become prominent through the work and 
ability in experimental engineering. It 
is indeed a pleasure to state here .that 
it is largely to the enthusiastic manner 
in which the board of directors, espe-
cially Mr. Raymond F. Yates, advo-
cated the discussion of some of my mat-
ters in preparation for EVERYDAY. 

E. LETSCH, M. E. 

NEW MEMBERS 

Ulmont A. Diel, Jersey City, N. J. 
Chas. J. McArdle, Richmond Hill, 

N. Y. 
Stephen Ward Blackwill, Cleveland, 

Ohio. 
Royce M. Strickland, New Haven, Ct. 
Milton T. Seldon, Lincoln University, 

Pa. 
F. Emery Eikenberg, Kansas City, Mo. 
James T. Watson, Lynchburg, Va. 
\Vm. Derrick, Newark, N. J. 
Paul H. Nelson, Wenatchee, Wash. 
J. L. Hodge, Villa Grove, Ill. 
F. G. Rogers, New Zealand. 
M. R. Potter, Syracuse, N. Y. 
Harry C. Karcher, Mansfield, Ohio. 
Floyd Bookwalter, Mansfield, Ohio. 
Francis MacKert, Sharpsburg, Pa. 
Felix J. Gillis, Palisade, N. J. 
Warren L. Loomis, Mansfield, Ohio. 
George W. Pawlson, Buffalo, N. Y. 
James Angelotti, Wilmerding, Pa. 
Ray Haines, Washington, Ct. 
Binney Woodward Earl, on board the 
House Boat El-Nido, Miami, Fla. 

Arthur Edward Fitz, 66 Kensington 
Hts., Meriden, Conn. 

Hum Chu Moon, 205 Albert St., Ot-
tawa, Canada. 

Joseph Mellon (no address). 
John J. Barragar, 1227 9th St., Santa 

Monica, Cal. 
Edward Kiefer, Northport, L. I., N. Y. 
Herbert W. Hill, c/o Hill Logging Co., 

Bunker, Washington. 

WHY NOT SEND FOR SOME 
APPLICATION BLANKS? 

DROBABLY few members of the so-
ciety realize what great good they 

can do by inducing their friends to 
join 
Members who feel that they can 

make good use of a few application 
blanks will be gladly furnished with 
them by addressing a post card to the 
offices of the society with this request. 
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A NEW DIRECT-CURRENT 
METER 

A new single-pivot direct-current 
meter of the portable type is illustrated 
in the photograph. This instrument is 
hand calibrated and has an accuracy 
guaranteed to be within one-half of one 
per cent. This accuracy is maintained 
throughout the full scale value and the 
action is entirely dead-beat. The mov-
ing element is normally so damped that 
it almost immediately comes to rest at 
zero or in any deflected position. 

This instrument, which is of the 
Rawson make, has its moving coil sup-
ported at the center of an iron sphere, 
thereby allowing it to oscillate freely in 
every direction without touching. The 
instrument has been designed so that it 
can be used successfully on ships, 
trains, blimps and airplanes. It can 
also be operated in proximity to heavy 
machinery. No leveling of the meter is 
necessary. 

NEW APPLICATION OF THE 
X-RAY 

THE X-ray has recently been ap-
plied to the testing of wood. The 

detection of knots, resin pockets, cracks 
and grub holes can be made in timbers 
up to 18 inches in thickness. Owing 
to the importance of obtaining perfect 
wood in the construction of airplanes, 
this method will prove invaluable. The 
use of X-ray apparatus has also been 
applied to the testing and examination 
of insulating materials. Electrical de-
fects can be instantly detected by the 
use of X-rays. Small pieces of metal 
or other conducting material that has 
become accidentally mixed with the di-
electric is very visible. 
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Infra-Red Rays Communicating With 

DURING the war French scientists 
perfected a new method of com-

munication by the use of infra-red rays 
and it is only recently that the details 
of this development have reached this 
country. 
The infra-red ray transmitter of the 

new system is a very simple device, be-
ing merely a source of light rich with 
infra-rays. Both the visible and in-
sible rays of the transmitter are con-
centrated and the invisible rays pro-
jected in a thin pencil in the direction 
of the receiver by means of a parabolic 
reflector. Before the rays leave the 
transmitter they are passed through a 
ray filter which effectively cuts off all 
visible rays and allows only the in-
visible rays to be projected. The filter 
consists of black manganese-dioxide 
glass or colored gelatine or cellophone. 
The electric arc has been used with 
great success as a source of infra-red 
rays. 
The transmitting apparatus is pro-

vided with a quick-action shutter which 
breaks up the invisible light stream 
into the dots and dashes of the Morse 
code. 

Infra-red rays possess all the prop-

The infra-red ray transmitter 

erties common to heat waves and they 
are often referred to as heat waves 

owing to the fact that they heat all 
objects upon which they fall. Infra-
red rays can be refracted, absorbed, 
polarized and diffracted. 
The infra-red rays are caused tá fall 

upon a parabolic reflector at the re-
ceiving station where they are concen-
trated and made to fall upon a thermo-

The new infra-red ray receiver in use 

pile placed at the exact focal point of 
the reflector. The thermopile or elec-
tric thermocouple forms the sensitive 
part of a circuit containing several 
audions arranged for amplification. 
The concentrated infra-red rays falling 
upon the couple cause a temperature 
change which in turn alters the elec-
trical resistance of the circuit. This 
change in resistance is further ampli-
fied by the audions and an audible 
signal is produced in the telephone re-
ceivers. 
One of the most efficient thermo-

couples for this purpose is made by 
sealing a plate 0.01 mm. thick to a 
crystal of great thermo-electric power. 
The thickness of the plate and the di-
ameter of the point of contact are as 
small as possible to obtain maximum 
sensitivity to the waves. The best re-
sults to date have been obtained with 
platinum as the metal and tellurium 
as the crystal. 
By the aid of a powerful source of 

infra-red rays and with a very sensi-
tive receiver communication has been 
carried on over a distance of several 
miles with very good results. It is said 
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that the real value of this new ap-
paratus lies in the fact that it is pos-
sible to carry on absolutely secret 
communication. 

A non-electrical method of carrying 
on communication with infra-red rays 
has been devised. One of the illustra-
tions show the use of this outfit. The 
rays are caused to fall upon a para-
bolic reflector where they are reflected 
to a special receiver in which they heat 
the air and cause a sound to be made. 

A RADIO RECORDING DEVICE 

M R. WILLIAM G. H. FINCH, an 
Associate Member I. R. E. and 

Fellow Member of the American Society 
of Experimental Engineers, has recently 
perfected a radio device which will re-
cord wireless .messages with an ordinary 
tape register similar to those employed 
on wire lines. This is made possible by 

Special 
Relay 

• Recorder 

I I 

RelayL i 

Swfitch 
•11.1 

Battery 

The wiring diagram 

a super-sensivite relay which is designed 
and constructed along entirely new lines 
and which will function upon the re-
ceipt of extremely weak impulses. This 
sensitive relay closes the circuit of a 
second relay which controls a rather 
heavy current for the operation of the 
tape recorder or whatever device may 

The cabinet containing the relay and its 
auxiliary apparatus 

be connected in the circuit. It will be 
seen that lights can be lit, motors 
started, horns operated and bells rung 
by this system which is very simple. 
An elementary wiring• diagram is 

shown which will give the reader a 

general idea of just how the device 
works. The circuit is brought to a 
point of resonance in the customary 
manner by the use of variable in-
ductances and capacities. A detector 
and a pair of head 'phones are used to 
tune the circuit. Both of these mem-
bers may be switched out of the circuit 
when it has been brought to resonance. 
Maximum current will then flow 
through the special relay device which 
will in turn operate the second or 
heavy-current relay. 

Under test this new relay worked 
perfectly over surprising distances and 
when used in conjunction with other 
efficient apparatus it can be depended 
upon to render very good service. It is 
simple and there are no extremely deli-
cate parts exposed. By using the spe-
cial relay in connection with at least 

one audion amplifier the distance over 
which it will operate can be increased 
considerably. With several stages of 
amplification the relay will operate over 
real long distances. 

Radio engineers have long been en-
deavoring to perfect a device that would 
function on very weak currents and if 
the present development proves success-
ful it will certainly receive a good wel-
come. It is said that the English engi-
neers of the Marconi Co. recently per-
fected a device along these lines that 
will operate a bell upon the receipt of 
a radio distress signal at sea. This is 
to be employed for emergency use only 
and will not be used for ordinary com-
munication. The fact that the Mar-
coni Co. has been interested in this 
problem proves that its importance to 
the field is well recognized. 

New Arc Welding Equipment 

THE electric arc is being used more 
and more for purposes of welding. 

A very late and practical development 
along this line is shown in the illustra-
tion. 

This is a motor generator outfit with 
absolutely automatic regulation. The 

direct-current generator is a machine 
of exclusive design and is capable of 
delivering a current strength of 200 
amperes at the voltage required for arc 
welding. This equipment is intended 
for the use of a single operator and un-
like the old outfits does not need several 
men to take care of it during operation. 
A switch and meter panel, a motor gen-
erator, stabilizing reactor, electrode 
holder and face shield comprise the out-
fit. The entire outfit is mounted upon 
a small truck of rugged construction 

and readily portable without power. 
To enable the operator to vary the 

current to meet his requirements, this 
arc welder is provided with both a volt-
age adjusting rheostat and a current-
adjusting switch. The latter has four 
points giving, with slight variations of 

voltage and current desired, from 50 to 
200 amperes. The voltage adjusting 
rheostat enables the operator to vary 
the open-circuit voltage from 35 to 65 
volts. With an open-circuit voltage of 
40 the approximate currents obtained 
with the different settings of the cur-
rent adjusting switch are 65, 105, 150 
and 200 amperes. The machine is 
equipped with well-built commutators 
and very liberally proportioned wind-
ings. The machine, although very com-
plete, requires but little space. 
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Models Made by   
Our Readers 

SEVERAL very interesting models 
made by the readers of EVERYDAY 

ENGINEERING are shown on this page. 
The little donkey type of engine in the 
upper right hand corner is the work of 
Mr. Carlin, of Pittsburgh, Pa. The 
single-cylinder marine engine above is 
the handiwork of Mr. F. A. Wardlaw, 
of New York City. The splendid lit-
tle four-masted bark "Star of Scot-
land" shown is the work of Mr. Edgar 
L. Brown. The execution of this model 
demanded a great amount of time, pa-
tience and labor from its builder. The 
"Reading" loco, at the bottom of the 
page was made by one of our Bloom-
field, N. J., readers, who is too modest 
to have his name mentioned. This is 
one of the best model locos, that has 
come to our attention in some time. 
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New Things for the Automobilist 

AVAST number of devices have 
been invented and have been 
marketed with a view of sup-

plementing the regular equipment of the 
automobile or providing items to in-
crease the comfort and safety of motor-
ing that are not ordinarily supplied by 
the car manufacturers. Many of these 
devices have real merit, but an equally 
large number have no real reason for 
being and are of doubtful value. An 
automobilist who loads up his car with 
all kinds of junk he has little use for is 
making a mistake, not only because his 
money has not been expended wisely, 
but it takes gasoline to carry the added 
weight along. The task of selecting ac-
cessories of value from the mass of such 

Fig. .1—Recently developed devices for the automobilist 

material on the market is a difficult one 
for the novice motorist. The appli-
ances shown in accompanying illustra-
tions are of late development and should 
be useful to motorists. 

There is one annoying point in con-
nection with changing a demounteble 
rim, and that is the liability of dropping 
the lugs into the mud or slush when 
they are removed from the bolts. The 
swiveling lug as shown at Fig. 1-A is 
designed so it can be easily removed 
from the rim retaining bolt and swung 
down out of the way without any dan-
ger of loss because it is securely held to 
the wheel felloe by a retention pin and 
spring in the manner indicated. 

Quick detachable non-skid chains 
which are made in various sizes suited 
for both trucks and passenger cars are 
shown at B. This is a simple chain 
device consisting of a pair of cross-
chains attached to a fastening device 
that attaches to the wheel spoke as in-
dicated, permitting quick attachment 
and removal. 
When driving in rainy or snowy 

weather, the windshield becomes cov-
ered with moisture or ice and is hard to 
see through. The cleaner shown at C is 
made in two forms, one to be attached 
to the windshield frame, another that is 
installed by boring a hole in the wind-
shield glass as illustrated. The clean-
ers are made of chemically treated felt. 

The motor thermostat shown in sec-
tion at D is very useful in these days of 
low-grade fuel, because it allows the 
motor to "warm up" quickly in cold 
weather by regulating the circulation of 
water through the cylinder block. When 
the motor attains its efficient operating 
temperature promptly, the pistons and 
rings expand to their proper fit and the 
escape of raw gasoline past the pistons 
into the crank case where it will dilute 
the oil is minimized. 

One of the important points in con-
nection with the care of the storage bat-
tery is the periodical replenishing of 
the water evaporated from the electro-
lyte. It is also necessary to test the 

specific gravity of the solution from 
time to time to make sure the battery 
is properly charged. The combination 
shown at E is very useful, as it consists 
of a jar to hold distilled water, pro-
vided with a cover that keeps foreign 
matter out of the liquid and also serves 
to hold the hydrometer syringe that is 
so useful in testing electrolyte or intro-
ducing water into the battery cell jars. 
Many motorists run their cars with-

out putting the dust caps on the tire 
valves because of the time it takes to 
screw the cap down and remove it when 
it is necessary to gain access to the valve 
for inflating the tire. This practice re-
sults in dust working into the valve and 
causing air leakage or rusting and dam-
age of the valve parts. The quick ac-
tion dust cap shown at Fig. 1-F is 
designed to offer all the protection af-
forded by the threaded style and offers 
the added advantage of quick applica-
tion and removal. To install, the cap 
is simply pushed down over the valve 
stem and the spring-actuated pawls 
catch in the thread and hold the cap in 
place. To release, the spring pawls are 
pressed out of engagement by pushing 
in their exposed ends with the fingers 
and the cap is easily lifted off. 
A new valve lifter, which is shown at 

G, will prove useful to the automobile 
mechanic or to the motorist who enjoys 
taking care of his own car. As the ends 
that spread apart to compress the valve 
spring are actuated by a thread and in-
clined plane arrangement, the stiffest 
valve spring may be compressed with 
ease and the valve spring collar reten-
tion key may be easily removed or in-
serted, as the case may be. The lifter 
will keep the spring compressed as long 
as necessary and enables the operator to 
use both hands in removing the valve. 
The oil filler openings of automobile 

engines are not always located in ac-
cessible places and it is often difficult 
to pour the oil in with the ordinary 
measure or funnel. The combined fun-
nel and measure shown at H is a re-
cently devised accessory that is equally 
valuable to the car owner or garage pro-
prietor. The spout is made of flexible 
tubing and the delivery opening is con-
trolled by a valve so only the desired 
quantity of oil may be supplied. This 
valve is easily controlled by a lever 
close to the handle of the measure. All 
the oil passing out of the measure is 
screened by a wire gauze baffle plate 
through which it must pass. With the 
valve closed, the measure may be used 
in the ordinary way and oil poured out 
of the top. 

Unless a storage battery is kept prop-
erly charged during the winter season, 
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especially if a car is operated very little 
owing to the severity of our northern 
climate, there is apt to be a marked de-
crease in battery capacity due to sul-
phation of the plates, and besides the 
electrolyte of a depleted battery is apt 
to freeze if the car is kept in an un-
heated garage. The rectifier shown at 
Fig. 2-A is the product of a large pro-
ducer of electrical appliances and per-
mits the motorist who has only alter-
nating current available to give his 
storage battery a "boosting" or condi-
tioning charge whenever necessary and 
thus keep the battery in condition even 
if the car is not used for extended pe-
riods. 

Fig. 2—Useful devices for the garage 

The extension-handle jack shown at 
B is a very strong appliance intended 
for garage or service station use and is 
a quick-acting jack for heavy duty. 
The operating lever or handle is five 
feet long and makes it easy to lift heavy 
cars. The length of the handle makes 
it possible to place the jack under the 
axles or other hard-to-reach places. 

The storage battery cell tester shown 
at C is a device that consists of a re-
cording meter and a special nichrome 
wire resistance which connects the 
prods. The sharp pointed steel prods 
establish a suitable connection with the 
lead cell terminals or connection bars, 
and the cell voltage is indicated on the 
special voltmeter. 

One of the factors that promotes tire 
depreciation is improper adjustment of 
the front wheels and their alignment 
with the normal path of car travel. A 
gage that makes it possible to line up 
the automobile wheels very accurately 
and secure easy steering as well as 
lessening tire wear is shown at Fig. 
2-D, which also outlines the method of 
using it. 

POWER SAVED BY 
DIFFERENTIAL 

COME figures regarding the loss of 
power which results when a vehicle 

is operated with its two driving gears 
solidly locked together, that is, without 
a differential gear, were given in a 
paper by C. G. Conradi, read before the 
Institute of Mechanical Engineers. 

Tests were made with a 34 ton Elec-
tromobile truck. The vehicle during 
the tests was run over the same course 
by the same driver, and under the same 
weather conditions. It was designed 
for a speed of 15 m. p. h., and weighed, 
complete with battery, 3,400 lbs. The 
electrical equipment consisted of a 60-
cell A. 4 Edison battery supplying cur-
rent to a double commutator motor and 
with a modified series parallel system 
of control. The chassis was arranged 
with an all-gear drive, the motor driv-
ing the live axle through double reduc-
tions, double helical gear, while a bevel 
differential of normal type was fitted. 
The differential was securely locked 
when required, by the insertion of brass 
blocks between the pinions and meshing 
with the same movement being then 
possible. The current consumed was 
measured by a Sangamo ampere-hour 
meter, and showed current as charged 
to the battery, not battery output as is 
more generally the case. 

cloth to apply it will also be handy 
when needed. 

A NEW CYLINDER REBORER 

ANEW cylinder reboring apparatus 
is being placed on the market and 

is shown in accompanying illustration. 
It is said that this tool will bore an 

Handle 

Cutter 
Blades-. 

Cylinder 
Block ----

-Feea'Scre 

'Mandrel 
t•CIampScrew 

Hand-operated cylinder boring tool 

absolutely straight, round smooth hole. 
The reamer used with this tool has a 
wide adjustment and is said to run true 
at all adjustments. Another advantage 
is that the cutters can be sharpened by 
anyone on an ordinary grinder. 

Condition of 

Locked   
Free 
Locked 
Free   

Ampere 
Ampere Hours 

Load Miles Hours per mile 
Light 18.1 100 5.52 

 Light 18.1 93 5.13 
11 Cwt. 18.1 125 6.90 
11 Cwt. 18.1 110 6.08 

Saving 
per cent 

12 

It will be observed from the tabu-
lated results that both light and loaded 
consumption of current is greater when 
the differential is out of action, the per-
centage difference increasing with in-
crease of load. This is to be expected, 
as with increased load the tires will 
grip the road better and more power be 
required to cause one wheel to slip when 
traveling on a curve. 

SIMPLE MIXTURE INSURES 
CLEAR VISION TO maintain a clear vision through 

the windshield in rainy weather 
when the glass usually clouds up is 
vitally important to the safety of the 
motor car and its occupants. A variety 
of rubber wipers that scrape off the ac-
cumulated moisture are used to keep the 
glass clear in wet weather, but many 
believe that the old-fashioned alcohol 
and glycerine solution, which is carried 
in a small bottle and rubbed on the 
glass as needed, is best. If the bottle 
containing the mixture is wrapped in a 
cloth and stored away in the side pocket 
it will always be ready for use and a 

By referring to the illustration it will 
be seen that the fixture which guides 
and feeds the reamer uniformly consists 
of a screw, which occupies a central 
position in the cylinder, and is clamped 
to a short shaft which in turn is secured 
in two crankshaft bearings and suitable 
bushings provided to fit any particular 
bearing. The reamer can be turned by 
hand or power as desired. 

USING UP OLD COMMUTATOR 
WIRES W HEN the commutator wires of a 

Ford get oily at the lower end and 
are electrically leaky, turn them bottom 
upward—that is to say, put the com-
mutator terminals on to the low-tension 
binding-posts on dash, and the upper 
(dash) terminals on to the commutator 
binding-posts (seeing, of course, that 
you do not shuffle them). There is 
little tendency for electricity to leak at 
the dash end, because there is little 
metal there to short-circuit it and the 
wires are spread further apart, whereas, 
at the commutator end there is metal 
everywhere. 
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The Construction of a Chanute Glider 
By Percy Pierce 

PART II. 

The struts are of next importance. 
These are oval or of streamline form, 
1 in. by 9/16 in. in section and 3 ft. 
11 in. long. Sixteen are required, and 
they should all be of carefully picked 
stuff, quite straight grained, without 
knots of any description. For attach-
ing the struts to the planes, I have de-
cided, after experience with several 
other methods, that nothing can be 

Fig. 6—Sketch showing 

method of fitting the 

steel wire for trailing 

edges of aerofoils and 

method of bracing end 

rib by short strut. Fig. 8 

—the strut socket in per-

spective shown a.t right 

Late First Lieutenant, U. S. Air Service 

wires, but in the majority of places on 
the glider only three of these will be 
required, the fourth being cut off with 
a hack-saw and the metal filed smooth. 
It will be noted that the socket is so 
designed with the base at an angle to 
the vertical center line that it fits on 
the dipping edges or camber of the 
plane; thus the same pattern suffices 
for the sockets at both top and bottom 
of the struts. The positions of the lugs 
are such that the wires make a direct 

the manner in which the outrigger, and 
the additional piece running parallel 
with the outriggers and bridging across 
between the struts to help carry the 
bolsters, are lashed to the struts. The 
strutshat is to say, the four center 
ones—should be prepared to receive 
these by having additional pieces of 
wood glued on each side of them; these 
pieces are then notched to a depth of 
about in., and the lashing, which 
may be either of strong fine cord or 
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more simple or conducive to sound con-
struction than the cast aluminum or 
aluminum alloy socket, and for glider 
work I have just designed a socket 
which requires no eyebolts or lugs for 
bolting down. This is shown in Fig. 7, 
which sketch gives detailed measure-
ments, while Fig. 8 shows the socket 
in perspective. A single black iron 
carriage bolt only is required to secure 
the socket to the spar, which bolt passes 
through a hole in the base, the head 
being inside underneath the strut. The 
socket is prevented from turning by 
the tension of the wires. There are 
four lugs provided to take the bracing 

pull through them to the bolt. 
The ailerons or flaps are shown in 

plan in Fig. 9. The ribs are here fig-
ured as though they were of equal 
thickness from back to front, but they 
may very well taper slightly from the 
main spar to the trailing edge. The 
pivots on which the flaps hang are to 
be of No. 18 gauge cold rolled steel 
and are shown in detail in Fig. 10. 

Bolster and Crossbar 

In Fig. 11, I have shown a perspec-
tive sketch of one of the bolsters and 
front end of the outrigger; it also shows 

Fig. 7—Dimensioned 

drawings showing details 

of cast aluminum strut 

socket which may be cast 

from a. simple, easily 

made pattern. The car-

riage bolt by which the 

socket is attached to spar 

is also shown 

fine tinned iron wire, is then put on. 
The crossbar in front should also be 

lashed in as shown. This bar must be 
of ash or birch, in order that an easy 
steamed bend may be obtained. I ought 
to mention that, if tinned wire is used 
for binding, it is a good plan to pass 
the soldering iron over the whole of 
the wire; this converts the lashing into 
what is practically a jointless metal 
band. 
The bolsters or arm nests may, if 

the pilot is not very keen on personal 
comfort, take the form of a plain round 
piece of wood, but it will be found well 
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worth the trouble to pad them with 
millpuff and cover with strong cloth, 
leather or any other suitable material. 
A section of the bolster and outrigger 
are shown in Fig. 12. 

into the top hems the outriggers are 
passed, and into the bottom ones the 
bent wood strips. The lacing is then 
done tightly, to keep the cloth in place. 
The cloth should, of course, be turned 
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Fig. 9—Dimensioned drawing below shows the details of 

frame for aileron flaps 
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Fig. 10—Perspective sketch at right shows how easily the 
bearings for the aileron flaps are made 

Tail Plane Construction 

The tail plane can next be made. 
As it is clearly shown in the plan view, 
Fig. 3, no special sketch is needed. 
Ribs measuring Y2  in. by in. will be 
screwed to the spars, and wired at the 
trailing edge in the same way as the 
main planes. No steaming of the ribs 
will be required, since there is no cam-
ber, the tail being quite flat and acting 
only as a stabilizer to steady the glider 
longitudinally in flight. The main 
spars are clamped to the outriggers with 
four V-bolts, as shown in detail in Fig. 
13. As shown in the perspective view 
of the glider (Fig. 2), there are two 

• 

sary only half the number of copper 
terminating tubes or ferrels that would 
otherwise be required. The spokes may 
be used just as they are, and the head 
with the turned over end makes quite 

over and stitched along the front and 
back edges, a part of the lacing cord 
or wire being also sewn in. Three or 
four screws with countersunk heads are 
then passed through the skids into the 
bent wood strip. A sketch of the short 
strut which requires to be placed in the 
fork of the outriggers and skids is given 
in Fig. 14. The drawing shows plates 
of brass of about No. 20 or 22 gauge 
secured to the outrigger by wire bind-
ing; the wire may well be soldered to 
the plates as additional security against 
slipping. 

Spokes and Nipples for Turnbuckles 

With the object of lessening the cost 

a simple attachment on the lugs of the 
aluminum sockets. A steel plate, 
shaped as shown in Fig. 15, is needed 
for each brace to take the wire and 
spoke nipple. To stiffen this plate and 
also to act as a beàring surface when 
tightening the spoke—a piece of No. 
20 gauge brass between the steel and 
the nipple head is used. 

In the sketches, Fig. 16, I have en-
deavored to illustrate the method of at-
taching the spokes to the outriggers, at 
the points shown in the side elevation 
(Fig. 3). The binding here is of wire, 
and soldered. 

With regard to the fabric of this ma-

Fig. 11—The bolster support to go under the arms of the pilot is Fig. 12—Cross section of the bolster showing padding and method of 
well padded attachment 

vertical directional vanes or fins under-
neath the tail plane. The method of 
securing these is indicated in Fig. 3, 
namely by lacing with fine cord to the 
outriggers and a strip of bent wood 
screwed to the trailing skids. The 
fabric is carefully cut to shape 
after the skids are bent, and a deep 
hem sewn along the top and bottom; 

of this glider, I have shown no turn-
buckles of the right and left-hand screw 
type, with the exception of those two 
which are used to regulate the angle of 
the tail. Instead, I suggest the use of 
motorcycle spokes and nipples. This 
will not only save the cost of the barrel 
turnbuckles, but will also render neces-

chine, almost any light cloth is suit-
able, from calico to oilcloth. Proofed 
cloth, such as oilcloth, for gliders, espe-
cially when the planes are single-sur-
faced, is not at all necessary and a 
good strong unbleached muslin can be 
obtained at less than a quarter a yard, 
38 in. wide, weighing somewhere in 
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the neighborhood of 2 ozs. to the square 
yard, the cloth is fastened to the ribs 
with waterproof glue (ordinary glue 
containing linseed oil), the edges where 
the fabric is turned over the entering 
edge or over the wire at the trailing 
edge being cut into a few gores. An 
overlap of about two inches should be 
allowed. The cloth should run with 
the warp across the plane, so that the 

The piiot takes his position in the cen-
ter of the machine, supporting its 
weight. The assistants grasp the ends 
of the glider to steady and when the 
signal is given all three start running 
downhill in the face of the breeze, the 
pilot keeping the glider at a negative 
angle as much as possible until ready to 
soar, when by pulling the nose of the 
machine up a bit, he will soon find him-

TECHNICAL TERMINOLOGY— 

r1-1 HE old engineer, says an ex-
change, had become tired of the 

deeply technical talk he heard from va-
rious young engineering students he 
met at his club who liked to air their 
newly acquired knowledge to their non-
technical friends. One evening he 
began: "This morning I went over to 

NO.20 GAGE 
SHEET BRASS 

OUTR/GGER1  

STRUT 

TA/L SKID 

Fig. 13—Details of the clamps used to attach the outrigger to the big. 14—Details of attachment of the strut between outrigger and 
main tail spars skid 

Fig. 15—A simple improvised turnbuckle shown above made of a 
motorcycle spoke 

Fig. 16—Detail at right shows how spoke ends are wired to outriggers 

width will be just sufficient to stretch 
over three ribs with, at the ends, an 
allowance for turning over on to the 
sides of the ribs. Glue and brads will 
be used on the ribs where one piece of 
cloth overlaps another. The fabric is, 
of course, applied on the underside of 
the planes. 
The normal angle of incidence of 

the sustaining surfaces will be about 1 
in 8 or 7°, so that the tail plane, being 
non-lifting, will be set at this angle 
• to the main planes. 

How to Use a Glider 

The art of using a glider is an im-
portant point to consider. Two meth-
ods confront us, namely,—towed and 
free flight. For one who has never 
flown a glider, the latter is by far the 
best and safest. Locate a hill with a 
gradual slope of about 1 in 8 and with 
the aid of two assistants you can readi-
ly be launched into the air. For free 
flight it is necessary to have a wind of 
from 10 to 15 miles an hour blowing. 

self dangling in the air. The assistants 
should release the glider as soon as they 
feel it tugging. Towed flight is car-
ried out in about the same manner, ex-
cept that ropes are securely tied to the 
lower, front sockets next to the end 
struts and by these ropes two or three 
assistants on each, tow the glides in 
flight. The speed or pull of the helpers 
in this case merely substitutes for the 
wind in free flight. An automobile or 
motor boat can be resorted to for towed 
flight, but it is advisable to first master 
free and hand-towed flights before at-
tempting something of greater power. 
The weight of the glider, which I 

have described, should come out at be-
tween 50 to 55 lbs., the latter figure 
being the maximum permissible for a 
glider of this size. 

By using two megaphones, one at each 
end of a base line twelve feet long, the posi-
tion of an aeroplane can be located within 
a few tenths of a degree by the sound of its 
exhaust. 

see a new machine we've got at our 
place, and it's astonishing how it 
works." "And how does it work?" 
asked one. "Well," was the reply, "by 
means of a pedal attachment a ful-
crumed lever converts a vertical recip-
rocating motion into a circular move-
ment. The principal part of the ma-
chine is a huge disk that revolves in a 
vertical plane. Power is applied through 
the axis of the disk, and work is done 
on the periphery, and the hardest steel 
by mere contact may be reduced to any 
shape." "What is this wonderful ma-
chine?" was asked. "A grindstone," 
was the reply. This brings out very 
well the weakness of most technical 
writers, the effort seems to be to make 
easy things hard instead of the most 
desired end to attain, that of making 
difficult things understandable. 

It is now claimed as the result of experi-
ments that cyanamide has a toxic effect on 
corn; it does not decompose into urea and 
so gives no useful nitrogen to plants. 
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The Berliner Gyrocopter 
A Man Carrying Flying Ilachine Without Wings That Works 

THE gyrocopter illustrated here-
with, Henry A. Berliner's new 
adaptation of the old helicopter 

principle, when tilted forward will fly 
horizontally, the tilting being accom-
plished by changing the center of lift-

• ing pressure. The weight of the ma-
chine is given as 620 pounds and the 
lifting power is over 900 pounds. The 
lifting propellers are 13 feet in diam-
eter and revolve on a horizontal plane. 
They are driven by an 80 H.P. La 
Rhone motor. 

It is believed by the 
inventor that this 
principle could be ap-
plied to an airplane 
and enable it to rise 
from a small area or 
descend in a small 
field, a very desirable 
feature. The propel-
lers are driven by 
bevel gears, and turn 
in opposite directions 
and at the same 
speed. The driving 
gearing is housed in an 
oil-tight casing at the 
bottom of the vertical 
bearing member that 
serves as a housing 
for the propeller 
shafts, the inner one 
telescoping into the 
outer one. The inner 
or longer shaft drives 
the upper propeller, 
the lower propeller is 
driven by the outer 
and shorter one. 
The fuel and oil 

tanks are disposed 
around the central 
mast, which also car-
ries a rearwardly ex-
tending vane member 
presumably to steer the machine to the 
right and left. The construction of the 
machine is very simple, and not only 
the lifting force but that resulting in 
forward motion is derived from the 
large propellers. The reason the pro-
pellers turn in opposite directions is 
that this neutralizes the forces tending 
to rotate the machine around its verti-
cal axis, as would be the case if both 
propellers turned in the same direction. 
The machine illustrated is the result 

of years of development by the father 
of the present experimenter, Mr. Emile 
Berliner, and the basic principles of 
this class of aircraft were known sev-
eral decades ago. The formerly exist-
ing lack of light power plants retarded 
development of such apparatus, as 
more thrust is required for flight than 

is needed to take an airplane of the 
sanie weight off the ground. The 
photograph of the machine herewith is 
a particularly interesting one because 
it shows the wheels and rear skids clear 
of the ground and that the pilot is 
seated in the frame so the machine has 
lifted his weight as well as that of the 
machine. The efforts of two assistants 
are needed to hold the machine down 
and keep it from screwing its way 
through the air. 
No extended flights have been made 

to date with this type of aircraft so 

Photograph showing the Berliner gyrocopter lifting its weight and that of the pilot 
clear of the ground by its own power 

the efficiency of the methods of con-
trolling its flights can only be conjec-
tured. A drawback of the machine as 
at present built is that there seems to 
be no safety devices to prevent rapid 
descent in event óf the engine stopping 
in mid-air. Some adherents of this 
principle have stated that in such an 
emergency, the large propellers will act 
as a windmill and as they rotate, they 
will prevent rapid falling of the appa-
ratus. It is also claimed that a para-
chute will safeguard the aviator in such 
an event. 
These devices are yet in the experi-

mental stage, but considerable progress 
has been made in the practical applica-
tion of theoretical principles that have 
long been held workable by experts. 
Multi-engine helicopters may be de-

veloped in the future that will provide 
safe and rapid aerial transportation, 
but at the present time the other types 
of aircraft using the sustaining power 
of gas or the litfing effort of the air 
under inclined aerofoils fixed to a 
rapidly moving central fuselage are the 
most practical for aerial navigation. 

Other helicopter types have been de-
vised, some having a third propeller 
for imparting horizontal thrust and se-
cure forward motion without having to 
tilt the apparatus and have the lifting 
screws exert an angular thrust instead 

of a purely vertical 
lifting effort. It is 
recognized by its in-
ventor that consider-
able experimental 
work will be required 
in perfecting the ma-
chine so it will be 
readily controllable. 
It was the intention 
of the originator of 
this form of aircraft, 
Mr. Emile Berliner, 
to try his experiments 
over water with a ma-
chine equipped with 
floats and fly low so 
even if the engine did 
stop during the pre-
liminary experiments, 
it would be attended 
by no more serious 
effects than ducking 
the operator and wet-
ting the machine. 
W hi le considerable 
development work is 
yet to be done, this 
machine offers inter-
esting possibilities for 
the future. 

TO REMOVE GREASE FROM 

MERCURY 

TO cleanse mercury, first put a ten 
per cent solution of nitric acid in an 

iron ladle, and then the mercury to be 
cleaned; place same over a blacksmith's 
forge until the nitric acid boils. The 
dirt will then rise to the top, and leave 
the mercury perfectly clean in the bot-
tom. Care must be used not to let the 
mercury boil, as the fumes are very 
poisonous. 

The formation of iron ore by bacteria has 
been investigated by E. C. Harden of the 
U. S. Geological Survey. He found "iron 
bacteria" actively engaged at considerable 
depths below the surface. Laboratory cul-
tures were successfully made for investiga-
tion. 
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EVERYDAY SCIENCE NOTES 
A MECHANICAL COAL TRIMMER 

The hand-trimming of coal in loading a 
ship or in filling her coal-bunkers is at once 
an expensive and anything but a sanitary 
operation. The work is done shovelful by 
shovelful, by a large gang of men in an 
atmosphere charged with coal dust. The 
illustrations show an apparatus for trim-
ming by power, and thereby dispensing 
with hand labor. The machine is compara-
tively simple and compact, and lends itself 
to- the present system of coaling. In Fig. 1 
the details of the appliance are shown. The 
coal is delivered by spout or any other type 
of conveyor to the hopper A. The large 
drum shown in section is some thirty inches 
in length, and the belt is 27 inches wide. 
The drum is grooved. The belt travels at 
high speed, varying with the work it has 
to do-3,500 feet a minute is a speed adap-
ted for mixed coal. A thirty horse-power 

Figs. 1 and 2—Diagrams showing operation of mechanical coal trimmer for coaling ships 

electric motor does the driving. The speed 
is varied by a controller. As the coal falls 
into the space between the belt and the drum 
it is driven through at high speed, and 
flies out at the other side to any desired 
distance, and can be directed to any part 
of the bunkers. The relation of machine 
to the ship is shown in Fig. 2. The coal 
is shown arriving in the ordinary way 
through tubes. As it falls from the ends of 
the spouts, instead of being trimmed back 
by hand to the remote corners of the bunk-
ers, it is seized between drum and belt and 
projected, as indicated, clear across the 
bunkers to the back upper corners, so as to 
fill them in the most complete manner, cer-
tainly more thoroughly than would be pos-
sible with shovel-trimming. The operator 
at the controller regulates the speed of the 
motor from 900 to 1,200 revolutions per 
minute, according to requirements. 

In England efforts or experiments in the 
use of compressed gas for driving automo-
biles have not ceased with the war. It is 
found that coal gas compressed to thirteen 
atmospheres is thirteen times as bulky' as 
gasoline of the same propelling value. This 
feature alone is held to limit the use of gas 
to a radius of action of only ten or twelve 
miles. 

BY PROF. T. O'CONOR SLOANE 
till I 

A new high-speed steel, with vanadium 
and molybdenum instead of tungsten is re-
ported as having given excellent results. In-
gots of molybdenum steel are liable to show 
cracks and tools made from it are erratic 
in behaviour. The use of vanadium is said 
to overcome these troubles. Another steel 
containing cobalt and chromium is reported 
as holding its volume, when hardened, so 
that it is adapted for standard taps and 
dies. Stainless steel, with. about 13 per cent. 
of chromium has been hardened from a tem-
perature of 1740° to 1830° F., which are 
very high hardening temperatures. The 
same steel has to be drawn at a low tem-
perature. Among its. uses it proved to be 
very good for the exhaust valves of aero-
plane engines. 
There has been much difficulty in England 

in bringing the manufacturers to work to a 
uniform gauge system. The English manu-

facturer is individualistic, but during the 
war limit gauges had to be worked up to, 
and it seemed as if the old system had been 
disposed of, but it is said that it is reassert-
ing itself, and some factories, it is said, 
never did reform their methods. Just be-
fore the armistice, 10,000 inspection gauges 
per week were being turned out. Limit 
gauges, one too large and one too small, 
were made so much of a size as to exact 
an accuracy many times that employed in 
the standard English engineering practice. 

The annual report of the Panama Canal 
Sanitation Department shows that the mos-
quito is not so completely disposed of as 
had been believed. The insect can and does 
go further afield from his breeding place 
than was formerly believed. He travels over 
a mile, which implies that the drainage must 
be more extensive than was formerly be-
lieved necessary. The sanitation of the 
Isthmus is not so perfect, but that the rec-
ommendation is made that the staff should 
be away for two months every year. A 
curious note is to the effect that it is im-
portant to keep -cattle away from dwellings, 
because their deep foot-prints fill with water 
and form breeding places for the mosquito. 
It is definitely known that the mosquito is 
the disseminator of fevers. 

Australia has long been afflicted with a 
rabbit plague. Now a new trouble is mak-
ing itself felt; this time it is prickly pear 
plague. These annoying and almost useless 
plants are invading vast areas of country. 
To kill them, various forms of arsenical 
poison are employed and the government 
in Queensland is taking a part in the work 
of extermination. It costs about 50 shillings 
an acre to kill the plants, so it is of poor 
economy to do it except on valuable land. 
Potassium compounds can be made by the 
aid of the ashes, but the expense of trans-
portation makes this process of little value. 
The ashes are 10 per cent, of the weight of 
the dried plants, and they give about half 
their weight of the potassium salt. The 
plants have covered 22 million acres in 
Queensland, and are spreading over an area 
of a million acres annually. Some alcohol 
can be made from them, but in small per-

centage only; it has proved to be of little 
use for paper-making; attempts to use it 
as a reserve food for cattle have had a 
measure of success. 

England is expressing some anxiety about 
the gasoline supply. The consumption is in 
the neighborhood of three thousand millions 
of gallons per annum. Potatoes may be 
made a source of alcohol, as a gasoline sub-
stitute, but the yield is only twenty gallons 
per ton. The mahua tree flowers which 
grow in India do much better, giving ninety 
gallons per ton of dried flowers. The cost 
of a ton of the flowers is put at thirty 
shillings sterling. Cheap denaturing is a 
problem not yet solved in Great Britain. 
It costs about six pence a gallon. There 
are hopes that benzol and the distillates 
from shales may help to solve the problem. 
In Norfolk, England, wells are evolving 
natural gas, and hopes are entertained that 
oil may yet be obtained there. 

Froth separation, or oil separation, long in 
use for certain ores by floating them in a 
sort of oily foam, is being extended to other 
minerals, and is being developed to cover 
a larger range of minerals. Its applications 
promise to become far more numerous than 
hitherto in the near future. 
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THE BI-JET WATER HOSE NOZZLE 
The cut shows a new hose-nozzle, recently 

introduced in England, to be used for wash-
ing automobiles and other purposes, which 
gives as desired a strong jet of water or a 
distributed and soft stream. The jet is 
formed by the round aperture in the inner 
end of the nozzle. As long as it is left un-

disturbed the strong jet, once started, con-
tinues. But if the hand is placed over the 
larger open end of the jet for an instant the 
effect is to break up the stream, and, on re-
moving the hand the soft and distributed 
stream continues to flow indefinitely. To re-
store the strong jet, all that is necessary is 
to give the nozzle a sweeping transverse 
jerk. The nozzle then returns to its old 
function and a continuous strong defined 
jet is again produced. 

As a lubricant for wood the use of 
graphite, rubbed off from a lead pencil, of 
talc powder or of paraffin way from a can-
dle, is recommended in preference to the 
much used soap. The latter sinks into the 
wood and is therefore not permanent. The 
above recommendation was made especially 
to photographers for lubrication of shutters 
where wooden surfaces come in contact. 

The vibrations of a reinforced concrete 
chimney in Saganoski, Japan, have been 
measured. The chimney is 750 feet high and 
26 feet 3 inches internal diameter at the 
top. In a 50-mile gale it vibrated less than 
one inch; in a 78-mile gale the vibrations 
had a range of 7.32 inches. It is calculated 
that with a wind velocity of 110 miles per 
hour, the vibrations would extend to 15 
inches. Such winds are to be anticipated 
in that locality. The period of vibration 
was practically constant, 2.52 to 2.56 sec-
onds. The maximum amplitude of vibra-
tion was curiously enough at right angles 
to the direction of the wind. 

A gas well in California recently caught 
fire. It is thought that the friction of sand 
carried up with the rush of gas heated the 
upper two feet of the pipe red hot and 
effected the ignition. Dynamite and streams 
of carbon tetrachloride were used to put it 
out. The dynamite proved successful. On 
the explosion taking place, a deep red glow 
appeared, followed by a black puff and the 
fire was out. 

A recent investigation of the failure of 
the Ridgeway storage dam in Tasmania 
brought out the interesting fact that the 
sand used in making the concrete contained 
considerable magnesia and that this ac-
counted for the failure. It is seldom that 
it occurs to an engineer to have sand ana-
lyzed, although the cement may be sub-
jected to the most rigorous requirements. 

In West Virginia near Fairmont and 
Clarksburg there are wells which reached 
a depth of 7,579 and 7,386 feet, respectively. 
They were bored to reach the Clinton sands 
for oil. At Czuchow, Germany, there is a 
7,348-foot well, and near MacDonald, Pa., 
there is one 7;248 feet deep. These are said 
to be the deepest wells in the world. The 
deepest metal mine is said to be at St. John 
del Ray, Brazil. It is 6,326 feet deep and 
increases 1° F. in temperature for each 120 
feet of depth. Some of the workings are 
as hot as 110° F. It is a gold mine, and is 
80 years old. 

A rapid and approximate analysis of air 
to determine the percentage of carbon di-
oxide present is effected by drawing it at 
the rate of two litres per hour, through a 
solution of barium hydrate in water. It is 
calculated that the formation of a precipi-
tate in two minutes will indicate the pres-
ence of 4 volumes of carbon dioxide to 1,000 
volumes of air. If twenty minutes are re-
quired to show a precipitate the proportion 
is only 5 parts is 10,000 parts of air. In-
terpolation will give the results for inter-
mediate periods. Carbon monoxide is oxi-
dized by passing the efflent from the above 
test through a tube electrically heated, the 
air being mixed with or acted on by iodic 
acid. The reaction precipitates iodine, which 
may be determined by titration, and the per-
centage of. carbon monoxide calculated there-
from. As a check the air after this treat-
ment may be passed through baryta water, 
just as before, for the carbon monoxide has 
now been converted into carbon dioxide. 
Silver nitrate solution will absorb and pre-
cipitate sulphuretted hydrogen and sulphur 
dioxide is absorbed by potassium permanga-
nate. The two last named impurities can 
be determined in the two solutions by the 
regular methods. 

THE AUTOSET CLAMP 
A clamp or dog for holding work on the 

tables of drill-presses and other machine 
tools is shown in the cut. Its construction 
is so simple that a description is hardly 
needed. A single bolt holds it down, clamp-
ing the work upon the bed plate of any 
machine tool with a slotted table. The 

A 

8 

distinguishing feature is the peculiar shape, 
which has been àtudied out, so as to make 
the clamp self adjusting. The semicircular 
grooves receive a washer with a semi-cylin-
drical base, and through this washer the 
holding-down bolt passes. The shape of the 
washer fitting the groove gives the feature 
of self-adjusting. The general contour of 
the clamp carries out this feature still furth-
er. The holding-down bolt passes through 
a slot, and the washer can be bedded in any 
one of several transverse grooves. The bolt 
stays vertical in all conditions, and a three-
groove clamp will hold work varying from 

to 12 inches in thickness. A four-notch 
clamp will hold work up to 2X inches in 
thickness. 

A step in the direction of decimalization 
of standards is a bill for the consideration of 
the British Parliament, Lord Southwark's 
bill, to divide the sovereign into 1,000 mills, 
instead of the 960 farthings it now contains. 

PROTECTING FURNACE 
ELECTRODE 

In an interesting paper on electric steel 
furnaces, by Victor Stobie, what would 
seem a minor difficulty with electric arc fur-
naces was spoken of. The trouble, really a 
very serious one, is the difficulty in saving 
the electrode from wasting away where it 
passed through the top arch of the furnace. 

The joint there cannot be a tight one and 
the carbon electrode burns away and makes 
the leakage greater than ever. The cut 
shows how this trouble has been overcome. 
An iron tube, 24 inches long, surrounds the 
electrode resting upon a water-cooled bush-
ing, and is considerably larger in diameter. 
At the top there is a reasonably tight joint. 
As the part of the electrode which passes 
through this joint is far enough from the 
furnace to be comparatively cold, it does 
not burn away, there is no leakage of gases 
through it, and there is no trouble in keep-
ing it in good working order. When as in 
former practice the joint was at B, there 
was endless trouble. It was calculated that 
75 per cent of the waste of electrodes was 
due to burning at the upper ends. The 
securing of a tight joint and the coolness of 
the electrode end makes the use of water 
cooled heavy bronze connections unneces-
sary, and makes the top of the furnaces more 
accessible to the workmen on account of the 
reduced heat. 

The area, whose drainage is generally as-
sumed to be effected by some river, is 
termed the river's watershed. Thus the Mis-
sissippi is accredited with an enormous 
watershed or drainage area, in extent equal 
to the area of many states. Now it has 
been calculated that the water flowing in 
the bed of the Father of Waters as it passes 
St. Louis is only equal in amount to the rain 
which falls over the area of the one state 
of Mississippi. The rest of the rain which 
falls over the vast watershed disappears by 
evaporation. The extent of the influence 
of evaporation on the delivery of water 
from or by open conduits is taken very full 
cognizance of by irrigation engineers; they 
use open channels and wooden trough con-
duits in their work; and allow a large loss 
for evaporation. Were it not for the enor-
mous evaporation from the •Great Lakes the 
volume of water pouring over the falls of 
Niagara would be incalculably large. Be-
sides this loss there is also the evaporation 
in the land areas before the water of the 
rainfalls reaches the lakes. The total an-
nual rainfall of the United States has been 
calculated at six thousand billion tons. 

In Derbyshire, England, the government 
has sunk wells in the neighborhood of 4,000 
feet deep in search of oil. Success is thought 
quite probable. One well has yielded oil 
for over four months. 
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New French Aviation Engines 
Some Unusual Designs Shown at the Recent French Aero Show 

ACAREFUL examination of the 
engines shown at the Paris Aero 
Show shows that the aviation 

engine of the future will probably be of 
the fixed cylinder water-cooled type 
with more than six cylinders. This 
does not imply that the air-cooled en-
gine has been abandoned, but, as power 
in a single unit is rising, the advantage 
is more and more with 
the water-cooled type. 
Units are being built E 
with 600 to 1200 h.p. 
and the fixed cylinder, 
water-cooled type only 
can be used when high 
power engines of this 
type are contemplated. 
There is a revival of 
small aviation engines, 
developing from 30 to 
60 h.p., all of the air-
cooled type, some hav-
ing only two cylinders 
placed horizontally. 
The trend of design 

is discussed by the for-
eign correspondent of 
"Automotive Indus-
tries" in a lengthy arti-
cle from which the fol-
lowing notes have been 

E.-

speed engines. Many of the earlier en-
gines, too, developed trouble with re-
ducing gears, and such defects could 
not be eliminated owing to lack of time. 

Large Lorraine Engine 

The largest engine in the show was 
the Lorraine-Dietrich 24-cylinder W-
type. It has separately forged steel 
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F. I. .4. T. Radial or Star Engine 
As an indication of the tendency in 

Europe, the F. I. A. T. has been built 
in the water-cooled star type shown at 
Fig. 2, somewhat like the Salmson en-
gine which gave such a good account 
of itself during the war. This engine 
has nine cylinders, measuring 130 by 
150 mm. and are steel forgings with 

sheet steel welded-on 
j ackets, mounted around 
a circular aluminum 
crankcase. One of the 

-It- features of this engine 
is the ingenious man-
ner in which all the in--2 

E.= take pipes are put in-
side. The carburetor 
is bolted direct to the 
lowest portion of the 
front of the crankcase 
and delivers its mixture 
to a distributing cham-
ber cast with the case. 
The intake pipes are 

a steel tubes welded in 
position when the cyl-
inders are built up and 

Ea' before the sheet steel 
water jacket is put on. 
With this arrangement, 
the intake pipes are en-
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taken. Engines with geared down pro-
pellers are on the increase. As a conse-
quence, piston speed is being increased 
and higher efficiency is being obtained. 
At present, piston speed is not high com-
pared with automobile racing practice. 
The most advanced aviation engines are 
limited to 2500 r.p.m., giving a piston 
speed of a little more than 40 ft. per 
second compared with 70 ft. for racing 
practice. During the war, engineers 
were not encouraged to increase engine 
speed, most of those in authority being 
prejudiced against and afraid of high-

Fig. 1—the Lorraine-
Dietrich 24 - cylinder 
engine has three banks 
of eight cylinders. 
Fig. 2— The new F. I. 
A. T. radial or star 
engine. Fig. 3—The 

Peugeot 16 - cylinder 
power plant 
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cylinders of 126 by 200 mm., with a 
sheet steel water jacket common to a 
pair of cylinders. The four valves are 
in the head, but are operated from a 
crankcase camshaft and push rods. 
The engine is of a direct propeller type 
and is shown at Fig. 1. It was de-
signed toward the end of the war for 
use on the big 1919 bombers which 
were rendered unnecessary by the Ar-
mistice, but is now being produced for 
commercial purposes. 

tirely inside the water space and the 
mixture is uniformly heated on the 
whole of its passage. 

New Peugeot Motor 

A novel Peugeot design, depicted at 
Fig. 3, is an entirely different type. 
Sixteen cylinders, in four groups of 
four, form an X and have rods con-
necting up to a four-row, three-bearing 
crankshaft. This is the only X type 
engine in the Show; the idea, however, 
is not entirely new, having been 
adopted by Gobron and others in the 
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early days of aeronautical science. 
In this construction, the cylinders are 

steel forgings, each group of four being 
welded to a base plate, and a sheet 
aluminum water jacket fitted round the 
group. The heads, which are cast iffin 
and welded in position, also serve to 
unite the four. There are 
four valves per cylinder, 
slightly inclined in the head 
and operated by an enclosed 
overhead crankshaft, with a 
single rocker arm for each 
pair of valves. Cylinder 
dimensions are 130 by 170 
mm. and the power devel-
oped is 500 at 1400 r.p.m. 

This engine has a center 
crankshaft ball bearing and 
plain bearings for the ends. 
The tubular connecting rod 
consists of one master rod, 
mounted direct on the 
crankpin and three auxili-
ary rods, one being in the 
prolongation of the master, 
and the two others at 180 
deg. to it. Camshaft drive 
is by bevel gearing and an 
enclosed vertical shaft for 
each group of four cylin-
ders. From the camshaft 
drive gear the magnetos are 
operated, there being one 
for each group of four cyl-
inders. The water pump, 
mounted immediately below 
the magnetos, is common to 
the entire engine. 

Small Clerget Engine 

So far as Continental 
makers are concerned, there 
has been considerably less 
development in air-cooled 
engines than in the water-
cooled variety. Gnome, 
Clerget and Anzani have 
remained true to the air 
variety and have adopted 
improvements. There ap-
pears to be a demand for 
small engines for single 
seater runabouts, and here, 
of course, the air-cooled en-
gine is supreme. One of 
the smallest is a twin-cyl-
inder horizontal built by 
Clerget, and illustrated at 
Fig. 4. 
The cylinders, which are 

only 85 by 100 mm., are 
steel forgings with ma-
chined fins and valves in 
the head operated by push-
rods and rockers. It is 
stated to develop 16 h.p. It 
has roller bearings for both 

• the crankshaft and the con-
necting. rods, aluminum alloy pistons, 
and forced lubrication. The weight is 
only 48 lbs. 
Gnome has a new low-powered ma-

Fig. 4—The small Clerget air-cooled engine for light airplanes 

chine, the Z-9, rated at 60 h.p. with 
cylinders of 84 by 106 mm. The valve 
in the piston head has given way to a 
mechanically operated valve in the cyl-
inder head. The internal lock ring 
holding the cylinders to the crankcase 
is replaced by studs and nuts. The 

Fig. 5—The Seja seven-cylinder engine is an unusual 
oscillating cylinders supported by trunnions 

crankshaft is hollow, but this is used 
only to cool the internal parts of the 
engine. The carburetor delivers its 
mixture to the intake valves by ex-

design, 

ternal intake pipes, and in many re-
spects the engine resembles the La 
Rhone more than it does the Gnome, 
with which Aviation enthusiasts are 
familiar. 

having 

ja is an Unusual Design 

The Seja, while a rotary 
air-cooled type, has distinc-
tive features. The connecting 
rods are rigidly connected to 
the aluminum piston, with-
out the use of a wrist pin. 
The cylinders, however, can 
oscillate, for they are hung 
in trunnions, near their 
head, between a couple of 
heavy steel rings forming 
the frame work of the en-
gine. These rings or hoops, 
have a hub, connected by 
spokes to the former, and it 
is in the hub that the single-
throw crankshaft is carried. 
The crankcase is open and 
the cylinder barrels are cut 
short, so that at the end of 
the stroke the greater por-
tion of the piston skirts is 
uncovered. One valve is 
mounted in the head and the 
other is placed horizontally. 
Cylinder dimensions of this 
engine are unusual, being 
186 by 130 mm. It does 
not appear that this engine 
has been in service. 

INSPECT WHEELS 
FREQUENTLY ON all cars having the 
rear wheels secured to 

tapered shafts, and most of 
the popular cars use this 
construction, care should be 
taken that the hubs are 
kept seated tightly on the 
taper end of the axle by 
means of the clamping nuts. 
The rear hub caps should 
be taken off and the lock 
nuts screwed up as much as 
possible without injuring 
the threads. If this is not 
done the hub may work loose 
on the shaft and by knock-
ing against the key will cer-
tainly spread the key-way 
in a comparatively short 
time. The car should be 
jacked up when the wheels 
are tested because a wheel 
may apparently be tight if 
the car weight rests on it 
and yet be loose when re-
lieved of its load. Wire 
whtels are usually installed 
over master hubs and locked 
in position by lock nuts. It 

is good practice to inspect these lock 
nuts frequently and tighten same. If a 
wheel becomes loose on the inner hub 
it will creak and wear the hub. 
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THE JUNIOR 
EXPERIMENTER e 

A Small High -Frequency Alternator 

THE little machine illustrated in 
the photograph is easily made 
and many very interesting ex-

periments can be performed by its use. 
All that is needed for its construction 
is a small battery motor, an old gear 
wheel and a pair of magnets. The 
motor can generally be found about the 

The finished high-frequency alternator 

junior experimenter's laboratory and 
the gear wheel can be obtained for the 
asking at some local garage. The mag-
nets can be wound at home, although 
those shown on the machine are sold 
at all large electrical supply houses. 

The gear wheel is mounted upon the 
shaft of the motor. If the hole in the 
center of the wheel is too large it can 
be plugged up with a piece of soft 
brass and drilled out again so that it 
will fit upon the shaft of the motor. 
It can be made a tight fit or it can be 
held to the shaft of the motor with a 
small set screw. Although the builder 
should try to make the gear run as 
truely as possible on the shaft just as 
a matter of neatness and good work-
manship this is not necessary to the 
working of the device. The size of the 
gear wheel is not of great importance, 

By Joseph Jordon 

but the builder should try to obtain one 
between the diameters of 22 and 3 
inches. A small battery motor will not 
drive one beyond this diameter with 
sufficient speed. Of course, if a larger 
and more powerful motor is used for 
this purpose a larger gear can be em-
ployed. If the gear is hardened it 

should be heated to redness and allowed 
to cool slowly. This process will an-
neal it and make it more efficient for 
the use to which it is to be put. 
The gear wheel or rotor of the high-

frequency alternator should be mounted 
on the motor shaft so that it revolves 
over the two magnets which are mounted 
on the motor base. It should be so 
mounted that its teeth will come as 
closely to the poles of the magnets as 
possible without touching them when 
it is revolved at high speed. 
The connections for the generator are 

shown in the sketch. When the gear 
wheel on the shaft of the motor is re-
volved each one of the teeth on it will 
act as a pole and these poles will be 
alternately arranged—one North and 
the following one will be South. The 
one maenet of the generator is con-

nected to a direct source of current such 
as a few dry cells. This sets up a uni-
form magnetic field and the rotating 
wheel sets an alternating current in the 
opposite magnet. This alternating cur- • 
rent field will be indicated in a tele-
phone receiver by a hum which will 
vary in frequency with the speed of 
the motor. If a rheostat is used in 
connection with the motor practically 
any frequency can be obtained. The 
frequency of the current produced will 
depend entirely upon the number of 
teeth in the gear wheel and the speed 
of the wheel. The intensity of the 
current will depend upon the winding. 
The winding of the magnets should be 
done with very fine wire. No. 28 sin-
gle cotton covered will be found most 
suitable. This will produce just about 
the right E.M.F. in the second circuit 
which contains the 'phones. The cur-
rent strength will be very small. 

This little machine is an inexpensive 
experimental device with which many 

The 

Switch% 

rekphone 

diagram of connections 
for the alternator 

very entertaining experiments can be 
conducted. Aside from this it can also 
be used for a very practical purpose in 
connection with a wireless telegraph 
outfit. In this work it can be used to 
replace the conventional buzzer test 
with which the detector is brought to a 

(Continued on page 90) 
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A Few Facts About Patents 
An Explanation of Some of the Fundamentals of the Patent Law 

THE patent system is the out-
growth of a very odious system of 
monopolies which were originally 

granted by the English Crown in the 
form of an open letter, from which 
comes our expression "Letters Patent". 
This was an open letter under the seal 
of the Crown, conferring the exclusive 
right to practice some business in the 
Realm. These monopolies became par-
ticularly objectionable during the reign 
of Queen Elizabeth, and not long after 
her reign they were abolished. A statute 
of James I contained a provision 
against monopolies being granted ex-
cepting to those who introduced new 
manufactures into the Realm, and this 
theory still survives in England in the 
patent of importation, or "communi-
cation". 

In this country the patent law is 
based on a clause of the Constitution 
of the United States which gives Con-
gress the right to grant to inventors, 
for limited periods of time, the ex-
clusive right to enjoy the fruits of their 
inventions. A patent, therefore, is a 
Federal thing, that is, a thing of the 
Federal Government and not of the 
States. It is a grant of the exclusive 
right to make, use, and sell a certain 
invention for 'a certain period of time. 
An infringement consists in the mak-
ing, using, or selling of the thing con-
cerning which the grant was made, by 
some other person without authority. 
Patents are granted by the Government 
of the United States, under the seal of 
the Patent Office, and, of course, in 
accordance with the Statutes of the 
United States, and the Patent Law is a 
Statute Law. A patent is a creature 
of these statutes, and can only be con-
sidered with reference to them. 

In this country an ordinary patent 
runs from seventeen years from the date 
of issue, not from the date of filing the 
application. 
The following paragraph is Section 

4886 of the Revised Statutes of the 
United States, as now amended. It is 
the fundamental basis of our patent 
law, and is worthy of careful reading, 
as every word means something. 
"Any person who has invented or 

discovered any new useful art, machine, 
manufacture, or composition of matter, 
or any new and useful improvements 
thereof, not known or used by others 
in this country, before his invention or 
discovery thereof, and not patented or 
described in any printed publication in 
this or any foreign country, before his 
invention or discovery thereof, or more 
than two years prior to his application, 
and not in public use or on sale in this 
country for more than two years prior 

to his application, unless the same is 
proved to have been abandoned, may, 
upon payment of the fees required by 
law, and other due proceeding had, ob-
tain a patent therefor." 

Considering the separate phrases, we 
have, first—"Any person who has in-
vented or discovered." This means 
that the application must be made by 
the inventor; no one else can make it; 
otherwise it is void. If two persons 
jointly invent, and one files a sole ap-
plication, or if two file a joint appli-
cation, on an invention made by one 
of them, no valid patent can issue on 
that application. So the person who 
furnishes the money, or a mere assignee, 
cannot make the application—it must 
be made by the inventor. 
Next in the statute are the words: 

"Any new and useful". Of course a 
thing must be new, for this is the 
fundamental idea of a patent. 

If a thing is not "useful", no patent 
should be granted, but on the other 
hand, a small degree of utility will sup-
port a patent. If a thing is really 
harmful, the patent is void. For ex-
ample, a device for perpetrating fraud 
on the public would be void. 

There was a case in Connecticut of a 
patent on a process for producing 
tobacco in imitation of certain high-
grade Cuban tobacco. It was found at 
one time, that in a certain district in 
Cuba there was a parasite or fly which 
by biting the leaves of the tobacco 
plant caused little white spots to ap-
pear, and the public got into the habit 
of looking for these spots and recogniz-
ing them as the mark of the tobacco of 
this particular district. This man in 
Connecticut conceived the idea of going 
out in his tobacco fields and spraying 
a certain solution on the leaves, and 
thus reproducing these white spots. He 
got a patent on this, though with con-
siderable difficulty, as the Patent Office 
held that it was a fradulent thing. 
He stated, however, that this inven-

tion made the cigars more free-burning, 
and on that • ground a patent was 
granted. He prospered in this business 
for some time, until some other man 
decided that he would try it also. This 
brought up litigation, and the judge 
without hesitation held the patent in-
valid, resting his decision on the 
grounds of lack of utility. He said 
that there was no proof that the cigars 
really were more free-burning, though 
he seemed inclined to rest his decision 
on the broader ground of the essentially 
fraudulent nature of the business. 
What constitutes novelty? "Not 

known or used by others in this country 
before his invention or discovery." If 

used in a foreign country, it does not 
affect an American patent, unless it can 
be shown that it is an idea brought 
home by the inventor, in which case the 
patent is void. If a man goes abroad 
and seeing something over there that 
seems to him meritorious, comes home 
and patents it, obviously he has not 
invented it. If, however, a man in this 
country invents a thing in good faith, 
the fact that it was used abroad is no 
bar to the patent, provided the thing 
was not "patented or described in any 
printed publication in this or any 
foreign country before his invention or 
discovery thereof." This relates to the 
date of his invention and not to the 
date of his patent. To grant to a man 
a patent on a thing that has been 
described in a printed publication be-
fore his discovery of it would be bad 
practice, because he might have read 
that publication, and in any event it 
would not be new , for the world would 
be in possession of the invention. But 
if he had invented it in good faith be-
fore this publication was issued, he 
could file his application in this coun-
try within two years of that publication; 
otherwise it would bee void. 

Referring again to the statute we find 
the phrase: "Not in public use or on 
sale in this country for more than two 
years prior to his application." This 
means that a man cannot make an in-
vention and allow his device to go into 
use or to be sold to the public for an 
indefinite period, and then obtain a 
patent; he must file his application 
within two years from the time such 
public use begins. The question is, 
what constitutes public use, and this 
question is a very difficult one. 

For example, in the case where a 
pavement has been laid for six years on 
a toll road near Boston, it was held not 
to be in public use. The reason for 
this decision was that the pavement was 
held to be experimental, having been 
put down to determine whether it was 
serviceable. It was placed in front of 
a toll-gate, where the horses had to 
stop and start, and where the work on 
the pavement was the heaviest. Every 
few days the inventor would examine 
the pavement, would discuss it with the 
men, and find out every detail regard-
ing it. He was held to have been ex-
perimenting, but that was an extreme 
case. 
When a man has finished with his 

invention when he is satisfied the thing 
is good, although capable of further 
improvements, then the use becomes 
public use under the statutes. Ordi-
narily, when he begins to derive profit, 
it constitutes public use. 
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How to Make a Small Propeller 

TO make an air propelled ice boat, 
wind wagon, canoe, or possibly 
a light aeroplane to fly with a 

motorcycle engine; it will be almost 
necessary to make your own propeller. 
It will take a very small amount of 
wood, but some time and patience. If 
you are successful the first time, you 
will feel well paid for your work. 
There is very much experimenting 

going on with propellers today, and for 

Forms of model propellers 

an engineer to design a propeller, figure 
the different 'stresses, and estimate what 
it will do when completed, he will have 
to use as many different formulae and 
mathematical rules that would fill a 
real large text book. 

In designing this propeller we will 
use a lot of guess work, just plain every 
day figures, and some good common 
sense. For an example, we will take a 

Fig. 5 

'Face Side 

Diagrams showing steps in constructing small air screw 

By Paul F. Wilber 

propeller seven feet in diameter, six 
feet pitch, a blade eight inches wide, 
and a hub four and three-eighths inches 
thick. After studying this closely you 
should be able to design a propeller 
with whatever dimensions you would 
think best for your needs, and no doubt 
it will work as good as any propeller 
you would purchase. 

Small propellers can be made of 
white pine or spruce, but for a motor of 
fifty horsepower or more, it should be 
of some heavier wood, as mahogany, 
walnut, ash or gum. We will use 
spruce; five boards seven feet long, 
eight inches wide, and three-fourths of 
an inch thick. 

If you have no clamps, Fig. 5 shows 
how to make seven clamps that will an-
swer the purpose very well. All you 
need is fourteen pieces of some hard 
wood, twelve inches long, four inches 
wide and two inches thick. Bore holes 
for half inch bolts one inch from the 
end. Also fourteen carriage bolts eight 
and one half inches long and a good 
wrench to draw them down. 
The propeller should be glued up in 

a warm room with hot glue and the 
clamps screwed down until the glue 
comes out between all the layers of 
wood. 

After it is glued up as in Fig. 1, 
lay out the shape •as in Fig. 2. This 
will be called the face side of the pro-
peller. The hub is five inches in di-
ameter. Square a line through the cen-
ter, down the side, and across the back, 
to get a center on the edge. Draw the 
line L through the center. The lines 
E come to the edge of the hub. The 

radius H and I to be what ever looks 
good to the eye. After sawing this out 
on the band saw, you have a block as 
in Fig. 3. 
Now we will explain the pitch and 

how it is figured that anyone with a 
small knowledge of arithmetic can ar-
rive at intelligent conclusions. 

The pitch of a propeller is the num-
ber of feet or inches it moves ahead in 
one revolution without any slip. In 

Blanks for small model propellers 

other words, the blades of a propeller, 
with a pitch of six feet, are placed on 
such an angle as to screw it through 
the air six feet in one revolution, pro-
viding it was revolving in a solid 
medium, but as air is yielding there 
will be slip. A propeller is not effi-
cient unles there is a slip. Too much 
slip and a propeller would be inefficient 
and also too little slip and it would 
also be inefficient. Some air must be 

Fig. 1 

Fig.3 \I-3r k 

Fig.4 

described in accompanying article 
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piled up back of the propeller to pro-
duce a reaction on the volume of air 
driven back. A slip of ten to twenty per 
cent is most efficient, although some 
propellers are very efficient at twenty-
five per cent. Anything over this would 
be very poor. Therefore, an efficient 

your pitch according to the speed of 
your motor and the speed you expect 
to make with your machine. A simple 
formula in plain figures to find the 
pitch follows: 
The diameter in inches, times 3.1416, 

divided by the width of the blade in 

two hundred and sixty-four inches. 
Divide by eight (the width of the blade 
in inches), which will give thirty-three. 
The pitch in inches is seventy-two, 
divided by thirty-three, is two and 
three-sixteenths. The angle of the 
blade in inches, or the difference be-

4- Pitch 

Section A-A Section B-B Section CC Section D-D Section E-E Section F-F 

... 
--x 
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Wok for 
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Layout of lop of Checking Table 

Back ofB/cocte... 

Trailing Ea'ge, 

Steel Square. 

Method of Checking Pitch of Blades 

Leading Edge 

-Face of Blade 

.,•Steel Square 

Smooth 
Cast Iron 
Checking 
Table 

Diagrams explaining actual and theoretical pitch of propellers, also showing blade 

propeller should have a slip of not more 
than twenty-five per cent. 
The efficiency of a propeller begins 

to fall off at about fifteen hundred 
revolutions per minute, some at a lower 
speed than this; about twelve or thir-
teen hundred revolutions. Most aerial 
propellers run at about fourteen hun-
dred revolutions. You should judge 

The illustration at the 

lght depicts the method 

of weighing and bal-

ancing the small pro-

pellers used for models. 

The use of a jig saw in 

cutting out laminated 

blanks is shown below 

inches, times the angle of the blade in 
inches. This gives the pitch of the 
propeller in inches, but the next step in 
making the propeller is to find the 
angle of the blade in inches. The pitch 
in our case is six feet. 

First multiply the diameter in 
inches, which is eighty-four, by 3.1416 
to get the circumference, which will be 

sections and layout of checking table 

tween the leaving edge of the propeller, 
which is the line L, and the entering 
edge, which is the line K. Measure 
two and three-sixteenths inches down 
from the face side of the block, as in 
Figure 3, which 'will be one of the 
points for the line K, and the entering 
edge of the propeller when finished. 
A propeller should have the same 

.1111111111131 lllllllll I lllll 111111111M. 

After model propeller 

blanks are roughed out 

they are worked down 

to approximate size and 

blade form with a draw 

knife and are finished 

nn a small sanding 

wheel before varnish is 

applied 

lllll 
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pitch near the hub as at the end of the 
blade, but as it does not move as fast 
at this point as at the end, the angle of 
the blade will have to be greater, so 
we will go through the same formula as 
we used to find the blade angle at the 
end of the blade to find the blade angle 
one foot from the hub, making the 
other point for the line K. 

Diagram showing steps in working down 
small model propeller blank to finished prod-

uct with ordinary knife 

One foot from the center of the hub 
will be circumference of two feet, or 
twenty-four inches, times 3.1416 will 
be seventy-five and one-half inches, 
.divided by the width of the blade at 
this point, which is four inches, 
= nineteen. The pitch (seventy-two 

Proportions of Small Curved Blade Propellers 

inches) divided by nineteen =three 
and three-fourths inches. The angle of 
the blade in inches at this point. 

Measure down the face side one foot 
from the hub three and three-fourths 

The entering edge should be round-
ing, about one-quarter of an inch, but 
the leaving edge should taper to almost 
nothing. In shaping the hub, use the 
eye entirely. It will be very easy, as it 

in making large airplane propellers skilled workmen work them the laminated blanks down 
with plane and chisel 

inches, making the other point for the 
line K. By laying a straight edge on 
the two points and drawing a line, will 
give the pitch line or the line to cut to. 
Now cut the face side down, cutting 
from the line L to the line K with a 
draw knife, gouge, or paring chisel. 
When nearly to size use a spoke shave 
or block plane. This side will be the 
face side or front of the propeller when 
finished and should be slightly con-
caved, about an eighth of an inch, but 
close to the hub it will round out the 

tapers off quickly into the blade. 
The blades must be balanced, by 

driving a nail in each center and rest-
ing the propeller on two sticks. Take 
off the back of the blade that is the 
heaviest. 
The whole propeller should be well 

sanded with first coarse and then fine 
sandpaper, then given two coats of 
shellac and one coat of varnish. Be 
sure and get it on smooth, as two coats 
on one blade and one on the other will 
throw it very much out of balance. 

Empirical Formulae 
D= Diameter in reef 
R=01.7 R2= 7,0e16 
R'=De32 R'.,..3"›..32 

‘JW 0+10 

>1 

Chart showing empirical formulae for proportions of small propellers 

shape of the hub. Fig. 6 shows a 
cross section of the blade one foot from 
the hub and Fig. 7 shows a cross sec-
tion near the end of the blade. 
Make a pattern as in Fig. 4 of some 

heavy paper; mark the shape out on 
the finished side of the propeller, after-
ward cutting the shape out on the band 
saw. 
The back is easy and one is more 

liable to get it too thick than too thin. 
By using a pair of calipers and caliper-
ing each blade at different places you 
can get them about the same thickness. 
Some of the manufactured propellers 
have a variation of three-sixteenths of 
an inch. 

If you use a motor running from 
fifteen hundred to two thousand revo-
lutions, it should be geared to the pro-
peller, so the propeller will make from 
one thousand to twelve hundred revo-
lutions. 

If the motor is to run one thousand 
revolutions and the propeller is too 
large for it, so as to lower the speed 
of the motor, cut off the ends of the 
propeller inch by inch until the motor 
develops its full power. 

If the propeller runs ten hundred 
and fifty revolutions and has five-foot 
pitch, it will travel 5,250 feet in one 
minute, less fifteen per cent slip, will 
be 4,464 feet, or fifty miles per hour. 
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If your machine only makes thirty 
miles, the propeller has too much pitch 
and cannot be changed, so make a new 
propeller and give it less pitch and 
more blade area. 

WHAT THE U. S. AIR SERVICE 
DID 

ON the declaration of war the 
United States had 55 training air-

planes, of which 51 were classified as 
obsolete and the other 4 as obsolescent. 
When we entered the war the allies 

Machine Gun Turrelle 

COLLOIDAL FUEL *WITHIN the last year and a half 
attention of the fuel engineers has 

been called to a new kind of fuel called 
colloidal fuel. This fuel consists of à 
mixture of powdered coal and fuel oil. 
The making of this colloidal fuel con-
sists of a certain process which keeps 
the powdered coal in suspension in the 
oil so that the coal does not settle to the 
bottom of a tank supplying the furnaces 
with fuel. Numerous demonstration 
tests were made, which showed that 

When three motors are used, as in the Caproni design shown, the propellers are preferably 
placed so one will not be forced to revolve in the slip stream of the others, as indicated 

made the designs of their planes avail-
able to us and before the end of hos-
tilities furnished us from their own 
manufacture 3,800 planes. 

Aviation schools in the United States 
graduated 8,602 men from elementary 
courses. More than 5,000 pilots and 
observers were sent overseas. The total 
personnel of the Air Service, officers, 
students and enlisted men, increased 
from 1,200 at the outbreak of the war 
to nearly 200,000 at its close. 

There were produced in the United 
States to November 30, 1918 more than 
8,000 training planes and more than 
16,000 training engines. The DeHavi-
land-4 observation and daybombing 
plane was the only plane the United 
States put into quantity production. 
Before the armistice was signed, 3,227 
had been completed and 1,885 shipped 
overseas. The plane was successfully 
used at the front for three months. 

The production of the 12-cylinder 
Liberty engine was America's chief con-
tribution to aviation. Before the armis-
tice 13,574 had been completed, 4,435 
shipped to the expeditionary forces, and 
1,025 delivered to the allies. 

there is a possibility of using such fuel 
successfully. However, the writer does 
not know of any test on a large prac-
tical scale showing that success with 
this fuel has been already attained and 
it is therefore difficult to foretell what 
may possibly happen in future along 
this line. The main advantage of the 
colloidal fuel seems to lie in the fact 
that the process would increase the ef-
fective supply of the available fuel oil 
by 40 to 50 per cent. Colloidal fuel 
appears to have the same advantages in 
burning as the fuel oil alone. 

TO PRESERVE SCREWS 

COME toolmakers and experimenters 
like to save their small screws, nuts, 

etc., the common practice being to keep 
them in small tin boxes where they soon 
become rusty and unfit for use. A good 
way to keep such scrap or new screws 
of various size, is to keep them in small 
large-neck bottles, each, provided with 
a cork and labelled if desired. In this 
way one can always see instantly just 
what they have and how many of each 
and the pieces never get rusty. 

STARTING FROM COLD ON 
ALCOHOL THE problem of starting internal 

combustion engines on alcohol 
without application of internal heat is 
said to have been solved by Ralph Mc-
Kay in experimental work for the 
Australian Institute of Science and In-
dustry. The compression of the en-
gine was reduced by controlling the ad-
mission of air and it was found that 
the engine fired regularly with initial 
compression pressures of from 35 down 
to 25 pounds per square inch. With a 
leather disk, punctured to allow enough 
air to be drawn to provide the correct 
mixture, placed over the air intake on 
the carburetor a 25 horse-power car was 
started without difficulty on methylated 
spirit. It is reported that another en-
gine was started from cold without fail 
on the first attempt on 70 consecutive 
mornings. 

FRICTION AND ENERGY 
ell HE effect of friction is to convert 
I energy into heat. Small bodies 

manifest the effect of heat more quickly 
than large bodies because they are not 
capable of absorbing the heat generated. 
The parallel is made of course in ref-
erence to the same expenditure of en-
ergy in both bodies. 
The specific heat of iron is 0.0038 

B.t.u. per lb. per °F. rise in tempera-
ture or lb. X. deg. X 10.1138 = B.t.u. 
absorbed, and each B.t.u. equals 778 
ft.-lb.; therefore, each pound of iron 
heated 1° F. has absorbed 0.1138 X 
778 --= 88.5 ft.-lb. of energy. 
The co-efficient of friction means the 

proportion of the pounds pull (or push) 
to the pounds (weight) being moved 
over a given horizontal surface. For 
instance, wood on wood without lubri-
cant may have a co-efficient of 0.5; 
that is, it will require a Y2-lb. pull to 
move a pound along slowly. In plain 
language, the co-efficient of friction 
represents the ratio of force required to 
slide a body along a horizontal plane 
surface to the weight of the body. 

Quite an extensive business is done in 
Birmingham in the renewal of burned out or 
rejected tungsten lamps. The filament is re-
placed, the bulb having been previously 
cleaned of internal stains, and the lamp is 
restored to a perfect condition. It is all 
done through a hole in the apex, which hole 
is only a quarter of an inch in diameter. It 
is claimed that the renewed lamps last 
longer than new ones. About fifteen cents 
are saved on a lamp. 

Molybdenum has been used with success 
as the characteristic element in high speed 
steel. At first results incident to its use were 
uncertain, sometimes the steel would be 
good at other times it would be unsatisfac-
tory. At last it has been found that cobalt 
acts as a stabilizer to secure an even pro-
duct. 

The following is given as the composition 
of duralumin. Copper 3.5 to 4 per cent; 
Magnesium, 0.5 per cent; Manganese, 0.5 to 
1 per cent; the rest is aluminum. 
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RADIO 
TELEPH ONE AND 
TELEGRAPH APPARATUS 

Some Ideas for a Crystal Receiver 
New Instruments, Made by the Standardized Panel 
Method, Combined into a Crystal Receiving Set 

T
HE versatility of the standard-
ized panel system of building 
radio instruments is shown by 

the set illustrated in detail by the 
photographs accompanying this article. 
• In addition to the regular 5- by 5-in. 

Fig. 1. The instruments assembled, ready to wire 

panels, there are four panels 5 by 272 
ins. These save considerable space as 
well as expense where full size panels 
are not actually necessary. 
The set is of the closely coupled type, 

designed for wavelengths from 200 to 
2,000 meters, the B-C range. Adjust-

By M. B. Sleeper 
ments are made by the three-point in-
ductance switch and the 0.0006 mfd. 
condenser. 

Figs. 1 and 2 show the arrangement 
of the controls, and the layout of the 
instruments. Across the top are the 

galena detector, adjustable telephone 
condenser, 'phone connectors, and buz-
zer test. The inductance, tuning con-
denser, and buzzer practice key are at 
the bottom. The usual single-slide tuner 
circuit is used, except that the switch 
replaces the slider. 

TUNING INDUCTANCE 
Complete details for the tuning in-

ductance were given in the March issue 
of EVERYDAY ENGINEERING. It is, in 
short, a three-bank coil of 3 x 16 No. 
38 high frequency cable, with three 

taps brought out to the switch. 
Sufficient overlap is allowed that, 

with a Short Range antenna, the set 
will tune as follows: 

Tap 1, 179 to 473 meters. 
Tap 2, 377 to 997 meters. 
Tap 3, 800 to 2,116 meters. 
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Fig. 3. A close view of the tuning condenser. The method of connecting is shown 
clearly 

If a greater range of wavelength is 
required, a loading coil may be added 
to the set. 

LOADING COIL 

To increase the wavelength range of 
this set or the one described in the 
March, 1920, issue, the panels must 
be changed around. The buzzer might 
be left out, or the key and telephone 
connection panel removed and replaced 
by a 5- by 5-in, panel to carry a loading 
coil. This is not shown, but the con-
struction is simple. 
The coil to be described will include 

the D range, giving a latitude of 200 
to 6,000 meters. A tube 3Y2 ins, in 
diameter and 6 ins, long is needed. 
The winding is of three banks of 10 
No. 38 high frequency cable, a size 
which is more economical of space than 
the heavy cable, and gives much bet-
ter results than solid wire. Moreover, 
at the lower frequencies, the 10 No. 38 
is practically as good as the other. 
The winding is started r8 in. from 

one end of the tube, and is continued 
for 1.7 ins., in which space there should 
be 230 turns, allowing 45 turns per 
inch of this wire. The inductance at 
this point will be 5,200,000 cms. Then 
more wire is put on until the coil is 
4.5 ins, long, giving a total of 607 

Fig. 2. Rear view of the crystal receiver. Attention is called to the buzzer, mounted at right angles to the panel, so that the 
vibrator contact screw can be adjusted from the front 
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turns. If these dimensions are ad-
hered to closely, the inductance of the 
entire coil will be 18,200,000 cms. 

Three points are needed on the 
switch that controls this coil. When 
connected in series with the other, the 
wavelength ranges are: 

Tap 1, coil cut out. 
Tap 2, 1,577 to 4,172 meters 
Tap 3, 2,665 to 7,052 meters. 

Sufficient space is allowed at the end 

Fig. 4. A disassembled view 

of the tube that it can be mounted on 
legs, with the axis of the coil perpen-
dicular to the panel. This makes the 
coils at right angles, so that there is no 
mutual inductance between them. 

TUNING CONDENSER 

This instrument was described in 
the last issue. It is made up of a G. A. 
Standardized condenser, 0.00001 to 
0.0006 mfd. The condenser was 
mounted by removing the three screw 
which hold the upper bakelite plate to 
the fixed plates, and putting them 
through the front panel, as is shown in 
Fig. 3. Two washers on each screw 
hold the condenser end plate and the 
panel a slight distance apart. The 
previous issue explained the method 
used to secure the A. H. Corwin dial 
to the shaft. 

GALENA DETECTOR 

The detector, shown disassembled in 
Fig. 4, is from the Wireless Improve-
ment Company. This type, so widely 
used on Government equipment, pro-
vides protection against dust, and al-
lows a universal adjustment of the con-
tact point. 
The crystal cup carries a thumb-

screw and clamping piece by means of 
which the crystal is held in place and 
contact is established. Around the 
edge of the cup, there is a felt ring, on 
which the glass tube fits tightly. When 
the thumbscrew is turned down on the 
upright post, the arm which carries the 

contact presses down on the cover at 
the top of the glass tube. 

ADJUSTABLE TELEPHONE CONDENSER 

Fig. 5 shows the telephone shunt 
condenser. This is of the Dubilier mica 
construction, supplied by the Pacent 
Electric Company. It is made in five 
steps, each of 0.0001 mfd. giving a 
total capacity of 0.0005 mid. 
The condenser comes all mounted on 

of the crystal detector, showing the cup construction and 
universal joint 

a brass piece which is secured to the 
panel by a 6-32 machine screw. Al-
though nine switch points are on the 
panel, only five are connected with the 
condenser. The other four are put in 
to carry over the fan switch. 

Pig. 5. The condenser is made of discs 
mica and copper foil 

N. 24 spring brass sheet is used for 
the fan. After the small holes are 
drilled, the fan is put in a vise with a 
piece of wood behind it. With this 
backing the slots can be cut with a 
backscrew. 

BUZZER PRACTICE KEY 

Rather unusual construction is used 
for the key, although its simplicity 
should appeal to experimenters. The 
key lever is of Yi in. brass rod, bent 
as shown in Fig. 6. At the rear a 
U-shaped piece of Y8 by 1/16 in. brass 
strip carries a VTs in. rod which passes 
through the lever. 

Underneath the U piece is put a 
No. 24 sheet brass spring, bent so as 
to come over a tension adjusting screw 
threaded into the panel. 
The movement is regulated by. an-

other screw against which the lever 
strikes when the key knob is pressed. 
Movement in the other direction is 
stopped by a brass strip bent at the end. 

Connections are taken from the U 
piece and from a brass strip into which 
the upper adjusting screw is threaded. 

While this key cannot be used to 
break heavy currents, it is quite satis-
factory to operate the buzzer test. 

BUZZER TEST 

This panel has been illustrated be-
fore, in conjunction with a short wave 
set. An excellent feature of the in-
strument is that the shaft of the left 
hand knob is threaded into the regular 
contact adjusting screw. A drop of 
solder holds the rod in place. The 

(Concluded on page 67) 

of Fig. 6. Both the tension and stopping 
screws can be seen in this view 
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Comparative Efficiency of High and Low Spark 
Frequencies 

Actual data obtained on tests, and an explanation of the results 
N the March issue of EVERYDAY 
ENGINEERING, mention was made 
of the current discussion of high 

and low 'spark frequencies, and their 
relation to transmitting ranges. 

Very interesting light has been 
thrown upon the subject by Mr. C. F. 
Cairns, Chief Engineer of the Acme 
Apparatus Company, who supplied that 
data presented in this article. 
Many of the "long distance" experi-

menters have discovered that, by low-
ering their spark frequencies, that is, 
skewing down their rotary gaps, their 
signals were heard over greater dis-
tances. The natural conclusion was 
that, with greater energy per wave 
train, longer distances could be cov-
ered. 
As is shown in the following para-

graphs, however, there are a number of 
effects to consider. 
The usual, and one might say old 

fashioned, type of amateur radio trans-
former is known as the loose coupled 
resonant type which, when used with 
a particular condenser value and at a 
given frequency, produces a secondary 
voltage on open circuit greater than 
given by multiplying the primary volt-
age by the ratio of transformation. 
This phenomenon is known as resonance 
rise, and is due to a considerable leak-
age inductance, in the transformer, be-
ing balanced by a small condenser 
across the secondary terminals, and is 
specifically the production of a large 
series of forces by the application of a 
small series of forces at the correct time 
intervals. 
A mechanical analogy of this phe-

nomenon is the well known stunt that 
many of us have tried, namely, stand-
ing on the back platform of the street 
car whose wheels are in the middle, and 
by bringing our weight to bear at the 
proper time intervals get the car oscil-
lating with the hopes of removing it 
from its beaten path. We found that 
the forces which we applied in this way 
were cumulative and that after a time 
the oscillations of the car were of such 
magnitude as to attract the attention of 
the conductor and give the motorman a 
ride in a different plane than was his 
custom. 

N.evertheless, it took time to bring 
about the large forces which had to be 
built up to make the car oscillate at 
such amplitude. Just so in an electrical 
circuit, such as a radio transformer 
with a suitable condenser for resonance, 
the voltage on the condenser does not 
reach its final large value on immediate 
closure of the primary switch, but takes 
a definite time, and may under certain 

conditions take more than 1/120th of a 
second or the time of 52 cycle of the 
usual 60 cycle source of current. This 
phase of resonance phenomenon is 
known as transient effect and has been 
dealth with, for all circuits, by Stein-
metz. 
When operating a resonance type of 

radio transformer with a rotary spark 
gap, the condenser is periodically 
charged and discharged and the amount 
of energy drawn from the line is 

0.5 CV2N, plus the losses 
in the transformer, 

where C=capacity in mfds. 
V=voltage in kilovolts. 
N=frequency in cycles. 

With high spark frequencies and the 
resonance type of transformer, the 
transient effect is of such magnitude 
that the voltage on the condenser 
does not have a chance to rise before 
the spark gap discharges the con-
denser and although the value of N is 
large, the voltage is consequently small. 

Therefore, with the resonance type of 
transformer, a slower gap speed pro-
duces better results as more time is 
allowed for the condenser voltage to 
rise before the rotary gap discharges 
the condenser, and more power is drawn 
from the line. 
The reason, therefore, that the above 

mentioned amateurs got their signals 
further was not due to the low spark 
frequencies, but because they were put-
ting more power into the transformer 
and antenna. If low spark frequencies 
were more efficient, 500 cycle sets would 
not be used so widely. 

As further evidence of the efficiency 
of the higher gap speeds, it is a well 
known fact that the human ear is most 
sensitive to frequencies in the neighbor-
hood of 1000 cycles per second and 
also that audio tuning is sharper at 

Open Circuit 
ACME (close coupled) 1.00 
----- (resonance) ... .52 

Operating Condition 
ACME (close coupled) 2.55 275 .047 4830 .930 82% 
-----(resonance) ... 3.45 215 

denser can therefore become sufficiently 
charged during the interval between 
gap discharges, although they occur at 
the rapid rate of 700 to 800 times per 
second. 

As evidence of this fact the 1 k.w. 
Acme transformer has a rating of 
15,000 R.M.S. over 20,000 peak volt-
age, and, when used with condensers 
of 20,000 volt rating, breaks them 
down, showing that even with high gap 
speeds the voltage gets on the con-
denser. With an Acme transformer, 
the power input is reduced with a re-
duction in gap speed as one would 
expect from the formula 0.5 CV2N, 
when C and V remain the same and N 
is decreased. 

It now rests with some interested 
amateur to get voltmeter, ammeter and 
wattmeter in the primary circuit of a 
resonance type of transformer, and then 
a non resonance type, and measure 
the radiation in amperes in the antenna 
at different gas speeds. At the same 
time an observer should be at a receiv-
ing station with an audibility meter or 
shunt box to measure the strength of 
the received signals under the different 
conditions. 

Such tests would undoubtedly show 
that with the same watts input, the 
higher spark frequencies will carry 
much further than the low, not because 
of the medium or the amplifier, but 
because the human ear is affected more 
by the given amount of energy at 700 to 
800 cycles than at 200 to 300 cycles. 
Some recent experiments on 54 KW 

Acme close coupled transformer and a 
54 KVA resonance type of transformer, 
of a well known make, showed the fol-
lowing results at 110 volts, 60 cycles, 
with a condenser of .007 mfd. and a 
rotary gap running at 800 sparks per 
second, on the usual operating condi-

Primary Watts Secondary Secondary Power Efficiency Watts 
Current Input Current R.M.S. Voltage Factor' Delivered 

50 .020 5875 
60 .032 8860 (gap removed) 

226 
.040 3450 .537 64.2% 138 

this frequency than at lower ones. 
Recognizing these facts, the Acme 

Apparatus Company has designed their 
radio transformers to draw their rated 
power when used with a rotary gap 
operating at from 700 to 800 sparks 
per second. These transformers are 
reasonably close coupled and do not 
depend for their secondary voltage on 
the phenomenon of resonance. The 
transient effect is small and the con-

tions of an amateur station: 
The above figures bear out the facts 

given in this article. It will be noted 
that the amount of energy delivered by 
each transformer is: 
ACME (close coupled) .047x4830=227 watts 
— — — (resonance) .040x3450=138 watts 

If we take 0.5 CV2N for each trans-
former, it is not proper to use the sec-
ondary voltage as given either R.M.S. 
or peak, as the voltmeter integrates 
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the various values over a given time. 
During spark discharges the voltmeter 
is partially short circuited and between 
spark discharges its voltage should rise 
to that given on condenser load. There-
fore, it can be seen that as the duration 
of partial short circuit is practically 

the same in both cases, the integrated 
value of the voltage in the case of the 
Acme shows that between gap dis-
charges the voltage on the condenser is 
high and in the case of the resonance 
transformer is held down by the tran-
sient effect. 

Using Concentrated Inductances 
Methods for Mounting and Special Applications of the Coils 

THERE are two types of concen-
trated inductances in use, one the 
De Forest plug-mounted type, 

and the other, unmounted. Both offer 
disadvantages to the man who makes 
his own instruments because the former 
must be used in a plug receptacle, while 
the other is not provided with any sort 
of mounting facilities. 
A very efficient and good looking 

mounting for the plain coils is shown 
here. The three coils constitute the 
primary, secondary, and tickler, look-
ing from right to left. A small wooden 
core is fitted in each coil, and drilled 
to take two 3/16-in, brass rods. The 
wires from the coils are connected to 
screws in the cores, from which flexible 
leads run to binding posts on the base. 

.4 Radisco mounting for concentrated inductances 

In operation, the secondary coil is 
left at the center, and the tickler coup-
ling and primary-secondary coupling 
are varied by moving the outer coils. 

For a long wave tuner, using a set 
of coils such as is supplied by the 
Atlantic Radio Company, this type of 
instrument is very good. The disad-
vantage is that the coils cannot be 
changed for tuning to short waves. 
The A. T. Hovey Company gets 

around this by having a rod supported 
at only one end, so that coils can be 
slipped on or off quickly. Even these, 
however, it is necessary- to change con-
nections. 
Of course, with the De Forest three-

coil mounting, coils can be plugged in 
very quickly, but that is not as good 
as a simple switch. 

One of the best methods is to have a 
three-coil mounting to furnish primary-
secondary and tickler coupling, and 
additional loading coils mounted as 
shown below: 

E 

SEC., 100 mh. PRI., 20 mh. 9r_PRI., 100 mh. 

n. 
The coupling coils should be ar-

ranged like this: 

E 

E-1 
With 0.001 mfd. maximum con-

densers in both primary and secondary 

circuits, in shunt, the wavelength range, 
using a Long Range Antenna of 0.0004 
mfd., will be: 

4.5 mh. 
11.0 mh. 
20.0 mh. 
40.0 mh. 
100.0 mh. 

11.0 mh. 
100.0 mh. 
These values were obtained by con-

sidering the condenser capacity as 
0.0001 to 0.001 mfd. As a matter of 
fact, most condensers go both lower and 
higher than these values, giving an 
overlap of wavelengths sufficient to 
compensate for small variations in an-
tenna capacity above or below 0.0004 

PRIMARY 

2,850 to 
4,400 to 
6,000 to 
8,400 to 
13,400 to 

X 
4,750 meters 
7,450 meters 

10,000 meters 
14,200 meters 
22,400 meters 

SECONDARY x 

2,000 to 6,300 meters 
6,000 to 19,000 meters 

mfd., the figure used to obtain the 
ranges given in the table. 
An oscillating circuit is often useful, 

particularly for an undamped wave re-
ceiver. The simplest type is that using 
a coil tapped at the center. In the case 
of the concentrated inductances, where 
no taps are provided, it is best to mount 
two coils so that one can be moved 
toward or away from the other. The 
windings must be in the same direction, 
as if they were a single coil. 
Then one end of one coil goes to the 

grid, the point at which the coils are 
connected together runs to the filament, 
and the other end of the second coil 
to the B battery and on to the plate. 
A 0.001 mfd. variable condenser is put 
across the grid and plate leads from 
the coils. To facilitate coupling, a 
small coil should be connected in series 
with the others, and mounted in place 
of the tickler coil. 

Then an ordinary damped wave cir-
cuit is employed at the receiver. The 
oscillations in the coupled coil produce 
beats with the undamped waves. 

For this purpose, an 11 mh. coil 
should be used for coupling, and two 
40 mh. coils for the main inductance. 
They give a wavelength range of 6,000 
to 20,000 meters. 
A complete circuit for this type of 

oscillator was given on page 104 of the 
November-December, 1919, issue. 

INDUCTANCE STANDARDS MANY times the experimenter 
needs coils of given inductances 

Here is a table showing the length and 
turns for different coils, all wound with 
No. 28 single silk covered wire. If 
made carefully, the inductance values 
will be accurate within 5 per cent. 

Coils 3 ins. in Diameter 
Length 

Total No. of Coil 
of turns in ins. 

50,000 - - 18 - - - 0.28 
100,000 - - - 27 - - - 0.42 
200,000 - - - 42 - - - 0.64 
300,000 - - - 53 - - - 0.82 
400,000 - - - 64 - - - 0.98 
500,000 - - - 73 - - - 1.13 
600,000 - - - 83 - - - 1.27 
700,000 - - - 92 - - - 1.42 
800,000 - - - 101 - - - 1.55 
900,000 - - - 110 - - - 1.70 

1,000,000 - - - 119 - - - 1.83 
Coils 5 ins. in Diameter 

500,000 - - - 47 - - - 0.73 
1,000,000 - - - 72 - - 
1,500,000 - - 94 - - - 1.44 
2,000,000 - - - 113 - - - 1.74 
2,500,000 - - - 130 - - - 2.00 
3,000,000 - - - 147 - - - 2.26 
3,500,000 - - - 164 - - - 2.52 
4,000,000 - - - 180 - - - 2.76 
4,500,000 - - - 195 - - - 3.00 
5,000,000 - - - 210 - - - 3.24 
Remember that 1,000,000 cms. equals 

one 1 millihenry. 

J1 c. 
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A Long Wave Receiver 
The Grebe Regenerative Set for 500 to 20,000 Meters 

THE CR-7 set from the A. H. 
Grebe Company is one of a very 
few long wave receivers which 

have been offered to radio experi-
menters. In fact, long wave sets have 
not been prominent in the great num-
ber of new radio catalogs, principally 
because, with the long single-layer in-
ductances tabooed, the problems of 
large inductance in small space have 
not been solved satisfactorily by many 
companies. 

Electrical circuits and mechanical 
design have been carried out on the 
CR-7 set in a way which will meet the 
unqualified approval of the most exact-
ing experimenter. The design of the 
primary and secondary inductances, de-
scribed farther on, is an unusually 
clever piece of work, representing an 
amount of thought seldom shown by 
other apparatus. - 

Fig. 1 illustrates the bakelite panel. 
12 by 21 ins., with the various con-
trols. An oak cabinet carries the panel 
on which all the instruments are 
mounted. A hinged cover permits the 
examination of the set. 

Across the top, from left to right, 
are the primary-secondary coupling, 
primary inductance switch, opening for 
the insertion of the audion bulb, sec-
ondary inductance switch, and tickler 

right hand end of the panel. The tube 
at the center carries the audion socket. 
Dust is, in this way, kept out of the 
set. 

Three small bridging condensers are 
located at the left of the socket tube, 

Fig. 2. The wiring of this set is a prominent feature 

any one of which can be cut in by the 
three-point switch. 

PRIMARY INDUCTANCES 

Fig. 3 shows, in the primary circuit, 

Fig. 1. The arrangement of the controls makes possible very rapid adjustment 

coupling, while at the bottom are the 
primary condenser, antenna compen-

- sating inductance switch, rheostat, 
bridging condenser, secondary con-
denser, and telephone jack. 

In the rear view, Fig. 2, the primary 
condenser and inductance are at the 

four concentrated inductances and a 
divided tubular coil wound with two 
banks of high frequency cable. The 
appearance of the assembled coils can 
be seen in Fig. 2. 
The concentrated coils, instead of 

having the same inside diameters, have 

the same outside diameters, so that they 
fit snugly inside a tube on the end of 
which are the divided coils. The pur-
pose of dividing the coils is to allow 
for the shaft of the secondary coupling 
coil. 

The end section of the banked coil 
is tapped at three points, and is used 
to compensate for variations in the ca-
pacities of different antennas. By set-
ting this switch at the proper point, 
determined experimentally, correspond-
ing adjustments of the primary and 
secondary condensers and inductances 
give very nearly the same wavelengths 
in both circuits. 

Two contacts, are employed on the 
inductance switch to short circuit the 
two sections ahead of the last one in 
use, a method of cutting down dead-
end losses which is quite effective. 

PRIMARY CONDENSER 

A 26-plate balanced condenser, hav-
ing a maximum capacity of 0.0008 
lad., is connected in series with the 
ground. The method of establishing 
connection to the rotating plates is in-
teresting. A short strip of brass, 
drilled and slotted at one end, clamps 
the end of the shaft tightly enough to 
give a low resistance contact. 

SECONDARY INDUCTANCES 

Fig. 2 shows clearly the coil as-
sembly, similar to that of the primary. 
It is mounted at right angles to the 
other, to prevent any coupling effect. 
Here the tickler coil is mounted at the 
end of the tube. One part of the tickler 
is wound on the tube, and the other 
on the variometer ball. The coupling 
from the straight part of the tickler is 
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not great enough, however, to cause any 
noticeable feed-back effect when the 
adjustable section is at 0. 

SECONDARY COUPLING COIL 

In Fig. 3 this coil is marked COUP. 
It can be seen at the end of the primary 
coils. The ends of the coil are soldered 
to the shaft, which is made in two 

pieces. Slotted brass strips are fastened 
to the tube and one to the panel, clamp 
on the shafts and make connections. 
These can be seen more readily on the 
tickler coil. 

SECONDARY CONDENSER. 

An 18-plate balanced condenser is 
provided for tuning the secondary cir-
cuit. At maximum, the capacity is 

8 

o 

o 

... 

o 1. 
11 

1.000 .3 

t. 

: 

4,000 

... 

0.0004 mfd. Tuning is made sharper 
when a small condenser is employed in 
the secondary circuit. 

Fig. 4 shows the wavelength of the 
secondary circuit at various settings. 
These curves are approximately correct 
for the primary circuit when the com-
pensating coil is adjusted according to 
the antenna capacity. 

Dial 

Setting 
o 

Reception 
Damped waves (not ampli-

fied). 
0-40 Damped waves (amplified by 

regeneration). 
40-100 Undamped waves (set oscil-

lating locally) . 

Fig. 3. Circuit for the Grebe CR-7 receiver 

TICKLER Con. 
Energy from the plate circuit is fed 

back to the grid by means of a tickler 
coil. This method gives the best con-
trol, particularly on a long wave set. 
At 0 coupling, spark stations come 

in the usual manner. As the coupling 
is increased, regenerative and finally 
oscillating effects occur. The table 
above shows the dial settings. 

AUDION CIRCUITS 
No grid leak or condenser is used 

with this set, as provision is made for 
a constant negative grid potential. Par-
ticularly on undamped waves, this is 
an advantage, as reception is better 
without a grid condenser. 

Fig. 3 shows the connections of the 
by-pass condenser which shunts the 
telephones and batteries. The adjust-

' r . 

... . 

Fig. 4. Wavelength calibration 

*4 6,000 8,000 *5 10 000 11,000 14,000 
lECONDARY WAVELENGTH METERS 

for the secondary circuit. The numbers refer to the points on the secondary inductance 

.. 

16-7000 18,000 7.0.000 

switch 
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ment of this condenser has quite an 
appreciable effect on long wave signals. 
A 4-volt battery is required for the 

audion filament, and a 20- or 22.5-volt 
battery for the plate. 

Operation 

The CR-7 is extremely simple to 
operate and, as the elements are all 
connected with heavy bus wire, the cir-
cuits are easy to follow. 
To tune to a given wavelength, con-

sult the wavelength curve and set the 
secondary condenser and switch to the 
positions corresponding to the desired 

wavelength. Next adjust the primary 
circuit to the same settings, making 
final adjustment for maximum signal 
strength when the signals are received. 

For regeneration or amplification of 
spark signals, the tickler dial is turned 
towards the 100 mark until the signals 
have increased to the maximum, just 
below the point where a mushy and 
distorted note is obtained; for con-
tinuous wave reception, the tickler is 
increased to the oscillating point, and 
the proper beat obtained by adjust-
ment of either the primary or secondary 
condensers. 

RAVENSWOOD RADIO 
ASSOCIATION 

er HE Ravenswood Radio Associa-
tion which, up to the present time, 

has restricted its membership to com-
mercial licensed men only, has now 
formed a Junior Division which makes 
no restrictions on the applicants other 
than that they be sufficiently interested 
in radio and be of such character as to 
meet with the approval of the Board 
of Directors. 
The Senior Division of this associa-

tion, consisting of twenty-two com-
mercial licensed operators, will without 
a doubt prove a great benefit to the 
junior members, and the valuable dis-
cussions and talks given at the weekly 
meetings will go a long way toward 
raising the standard of the radio ama-
teurs and the elimination of local in-
terference. It will also mean the pro-
motion of good fellowship among the 
amateurs, an issue of vital importance 
to the systematic handling of amateur 
radio traffic. 
A very reasonable fee is assessed the 

Junior Members and a membership cer-
tificate has been issued of which any 
radio men may be proud. 

Further information may be obtained 
by either calling or writing the Secre-
tary, Mr. N. E. Wunderlich, 4533 No. 
Sawyer Avenue, Chicago, Ill. " 

THE ARMOUR VILLA RADIO 
ASSOCIATION 

THE Armour Villa Radio Associa-
tion now has a code practice table 

and code practice is held every Friday 
evening. At every other meeting we 
are reading one part of an elementary 
course in radio telegraphy. 

Last December we received a char-
ter from the American Radio Relay 
League, and are now an affiliated as-
sociation. We are trying out a new 
idea for QRM control. We offered to 
tune every amateur's transmitter, 
whether a member or not, free of 
charge. This is done by a Technical 
Committee member, and when he goes 
to the station he gives the owner a few 
points about unnecessary sending and 
proper operation of a transmitter, that 
is, on the communication part. 

If an amateur persists in using a di-
rectly connected transmitter we shall 
notify the Radio Inspector. Clubs 
should not feel that they are unsports-
manlike when they do this. If a sta-
tion after repeated warnings still con-
tinues to use a directly connected 
transmitter it is for the good of amateur 
radio that this station be shut down. 

All communications should be ad-
dressed to Walter Remy, Secretary, 
Bronxville, N. Y. 

Can you read this message from P. S. 37? 

AN IDEA FOR RADIO CLUBS 
er HE members of the Radio Club of 

Public School 37 Bronx, N. Y., 
are selling post cards, bearing the de-
sign reproduced here, to raise money 
for apparatus. 
By holding the magazine in the cor-

rect position, the reader will find a 
message, clearly readable, from P. S. 
37. This message may be hard to find, 
but, looking at it from the correct angle, 
it is perfectly plain. 
The postal was. sent in by Dr. Her-

man V. Bucher, formerly Commissioner 
of Education in Argentina, and one of 
the most enthusiastic promoters of ex-
perimental radio work in the country. 

LOST 
I NFORMATION is wanted concern-

ing the whereabouts of Harold C. 
Sever, 9DN, of Valpariso, Ind., who 
left home for Chicago, Ill., Feb. 17, 

1920, to test out some wireless appa-
ratus, intending to return on a mid-
night train, and has not been heard 
from since. 
He is 5 feet 6 inches tall, brown hair, 

blue eyes, weight 130 pounds, thumbs 
slightly crooked. Left in civilian 
clothes; mixed grey suit; dark gray 
overcoat; American Legion pin in coat 
lapel; green felt hat; navy shoes; name 
on all his clothes. Carried brown suit-
case containing receiving set and a 
black bag with tools and working 
clothes. 

His wife and mother will appreciate 
any word concerning him. For this 
purpose address Mrs. H. C. Sever, Box 
226, Pleasant Plains, Ill. 

THE PHILADELPHIA RADIO 
AMATEUR ASSOCIATION PHILADELPHIA amateurs are in-
vited to the meetings of the Phila-

delphia Radio Amateur Association 
which are held the second and fourth 
Mondays of each month at 1611 Co-
lumbia Ave. Live talks are given on 
practical amateur subjects, ideas inter-

changed, papers read and discussed, 
etc. Like other A. R. R. L. clubs, the 
P. R. A. A. is enjoying a healthy 
growth, but has room for every ama-
teur in Philadelphia and vicinity. 

THE ELECTRIC CITY RADIO 
CLUB 

ANEW club has been organized at 
Scranton, Pa., The Electric City 

Radio Club. The officers are: Presi-
dent, R. C. Ehrhardt; Vice-President, 
Frank Tarbox; Secretary, P. D. Mc-
Farland, 802 Woodlawn St., and 
Treasurer, D. G. Shotton. Meetings 
are held every Tuesday evening at the 
Erie Railroad Apprentice School, and 
amateurs in the vicinity are cordially 
invited to visit and join. The present 
membership is about thirty. The club 
has a wave meter and will tune mem-
bership stations. 
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The Problems of Vacuum Tube Circuits 
An Introduction to the Problems Encountered in the Design of Detectors, Amplifiers, 
and Undamped and Modulated Telephone and Telegraph Transmitters, Part VIII. 

By L. M. Clement 
DETECTION WITH A GRID 

03NDENSER IF a condenser is connected in series 
with the grid of the tube the action 
of the tube as a detector is some-

what different from the case just dis-
cussed. 

Detection results not only from the 
non-linear characteristic of the tube but 
from other effects also. The action is 
quite complex and involves not only 
the detector effect (due to the curved 
E. lb curve), but the blocking action 
due to the grid condenser as well. No 
attempt will be made to explain the 
action in detail. 
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tached to the grid and during the nega-
tive half cycle this supply of electrons 
cannot leak off and in this way the 
grid receives negative charge each oscil-
lation. This change of charge or volt-
age on the grid changes the plate cur-
rent as it should, and for an impressed 
signal voltage has the effect of sliding 
the point of operation down the E. lb 
curve, as shown at 2 in Fig. 42. 

In most detector circuits there are 
small leakages in the condenser and 
other portions of the circuit which al-
low the charge to dissipate off slowly. 

For good operation an artificial leak 
resistance is shunted between grid and 

SIGNAL VOLTAGE 
ACROSS Ct 

GRID VOLTAGE 
ACROSS MN 

PLATE CURRENT 
AT X 

TELEPHONE 
CURRENT AT 

42. Action in the audion circuits in the grid condenser 

Let us consider the case of a tube of 
the high vacuum type similar to those 
made by the General Electric or West-
ern Electric Companies. The grid-fila-
ment circuit has an almost infinite re-
sistance when the grid is negative with 
respect to the filament due to the lack 
of carriers of electricity. In a gas tube 
this resistance may be relatively small 
due to the presence of positive ions of 
the gas molecules. 

If the condenser has no leakage 
across its terminals the grid will be iso-
lated from the rest of the circuit and 
will assume some charge with respect to 
the filament and plate. Upon the ap-
plication of an alternating voltage to 
the circuit, current will flow during the 
positive half cycle only, from the grid 
to the filament and no current will flow 
during the negative half cycle. This is 
another way of saying that during the 
positive half cycle electrons are at-

grid potential-plate current curve of 
the tube, and appears as shown on 2 
of Fig. 42. 
The plate circuit is very similar to 

the grid voltage except where detection 
due to the curve portion of the E, lb 
curve distorts the signal current. The 
shape of the plate current is illustrated 
in 3 of Fig. 42. 

If the leakage path were of high 
enough resistance, and the impressed 
voltage were large enough, the negative 
charge on the grid would finally be-
come of such a value that the plate cur-
rent would be reduced to zero. When 
this occurs, the tube would momentarily 
cease to operate. It is for the purpose 
of preventing this effect that an arti-
ficial external leak resistance R is em-
ployed. It has been found that for 
weak signals maximum detection is ob-

ii 
Fig. 43. The circuit on which the curves in Fig. 42 were obtained 

filament to allow the accumulated 
charge to leak off rapidly enough so 
that blocking of the tube will not result. 
The gas tube, due to the conduction 

between the grid and the filament, in 
general does not need an external re-
sistance leak for proper operation. 

Let us consider just what happens 
when an alternating current signal is 
applied to the grid circuit of a tube 
through a grid condenser. Fig. 43 
illustrates a typical detector circuit with 
a grid condenser. 

Suppose this signal is in the form of 
a series of damped oscillations as at 
1 in Fig. 42. As we have already seen, 
when this voltage is applied to the grid 
circuit, the voltage between the grid 
and the filament falls due to the uni-
lateral conductivity of the grid. The 
effect is equivalent to the superimposi-
tion of the radio frequency signal on a 
continuously changing point on the 

tamed for very high values of this leak 
resistance. The resistance should be 
such that the grid voltage is restored 
to its original value before the begin-
ning of the second wave train in the 
group. This is illustrated at 2 of 
Fig. 42. 
By the application of the proper grid 

voltage, it is possible to start this action 
at any point of the grid voltage grid 
current curve. 

For best detection, the point of maxi-
mum curvature should be selected. The 
location of this point differs for dif-
ferent tubes and should be determined 
experimentally if maximum detection 
is desired. 
By observation of Fig. 42 it is seen 

that the grid leak resistance is of such 
a value that the accumulated charge is 
allowed to leak off before the arrival of 
the next wave train. 
The telephone current is similar ta 

the dotted line curve of 3 in Fig. 42, 
which follows the center point of each 
individual oscillation. 
The wave form in the output circuit 

of the vacuum tube among other things 
can be resolved into a series of high 
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frequencies, a direct current and an 
audio frequency or signal current. 
The condenser C, Fig. 43, bypasses 

these high frequency terms which pre-
vents them from being amplified and 
causing disturbances or blocking of the 
ensuing stages of amplification. 
The direct current passes through 

the primary winding of the transformer 
T while the audio frequency is trans-
formed by it and delivered to the tele-
phones. 

If this output impedance of the tube 
is Ro and the impedance receivers at 
the signal frequency, usually between 
800 and 1,000 cycles per second, is Z 
then in order to obtain maximum pow-
er in the telephones the transformer 
should have an impedance ratio of 
Ro 

This is equivalent to a turn 

ratio of N • Ro 
z 

The detection of a tube with a grid 
condenser, if the condenser and re-
sistance are properly proportioned, is, 
in general, slightly better than the de-
tection due to the detector effect de-
scribed in the last installment of these 
articles for damped wave signals. This 
type of circuit, due to the grid leak re-
sistance and grid currents which flow, 
produce some losses in the receiving 
circuit which manifest themselves by 
an increase of the decrement of the 
circuits. 

For heterodyn reception it has been 
found that the ordinary detector cir-
cuit without a grid condenser gives best 
operation. 

SOME IDEAS FOR A CRYSTAL 
RECEIVER 

(Continued from page 60) 
cover is slotted at the side allowing it 
to be slipped on over the rod. 
When the tone of the buzzer becomes 

irregular, it can be quickly adjusted 
from the panel, without the necessity 
of removing the cover. 

ASSEMBLY 
The extreme simplicity of these in-

struments coupled with their excellent 
appearance, should appeal to the ex-
perimenters. All that is needed in the 
way of tools to build this apparatus are 
a set of drills, taps, files, a hacksaw, 
and a soldering iron. 

Several methods can be employed to 
mount the panels. If another set of 
brackets is put on to support the top 
corners, the panels are sufficiently rigid 
for all purposes. Another way is to 
fit the set into a cabinet. This can be 
accomplished by putting small brass 
angles inside the cabinet, to which the 
corner screws can be secured. 

Where connections are made at the 
front of the panels, wires can be run 
from the rear through the separations 
between the panels. 

The Radio 

W HAT'S the trouble with experi-
mental radio work? The an-

swer will depend upon the individual. 
Offhand, you may say that there doesn't 
seem to be anything wrong; in fact, 
you believe things are quite all right, 
at least considering some of the past 
trials of the experimenters. 

If you are an A. R. R. L. man, you 
will probably complain of the Q R M. 
According to reports which are heard 
from the mid-west as well as from 
both coasts, the complaint would be 
justified. Some men tell of broad tun-
ing, and others of non-regulation wave-
lengths. 

It is to be hoped that the amount of 
trouble from indifference and wilfull-
ness is small. The balance must be 
charged to the account of ignorance. 
A great number of radio men are 

not interested in communication as 
much as in laboratory experimenting. 
Their cry is, ''Give us data!" 

er HE article in this number, on 
high and low spark frequencies, '19 

the first of a series which will give ac-
curate data on transmitting equipment, 
with the idea of presenting information 
of value to the long distance operators. 

Next month there will be some in-
teresting facts about the Amrad 
quenched gap and spark coil. Mr. F. 
F. Pickslay, Sandusky, Ohio, is work-
ing on a radio telephone set, the de-
tails of which will be given to the 
readers of EVERYDAY. This is a high 
powered equipment, employing a new 
type of circuit. An interesting feature 
is that no variable condensers will be 
used. 

Mr. Clement is going to postpone the 
audion article which should be in the 
next issue, and is preparing, in its 
place some exceptionally valuable data 
on high frequency resistance measure-
ments, accompanied by curves showing 
the resistance of different types of coils, 
at varying frequencies. 
As a companion article, there will be 

complete details of a non-inductive re-
sistance box, used with the circuits de-
scribed by Mr. Clement. Various 
methods for measuring high frequency 
resistance have been used, but they had 
the disadvantage of requiring exceed-
ingly careful shielding and special re-
sistance bridges. 
The system to be presented in the 

May issue does away with shielding 
troubles, and only calls for a resistance 
box and rnilliammeter. 

NDAMPED waves offer a broad 
field for experimental work, and 

a practical 200-meter outfit would be 
welcomed by the operators. The diffi-
culty is in tuning undamped waves of 
such high frequency. There are ways 

Department 
to get around this trouble, one of which 
will be described shortly in EVERYDAY. 
One of the best methods of com-

municating on undamped waves is to 
use a buzzer or other type of modulator 
to call; then change over to the pure 
undamped waves. This gives a rather 
broad wave for calling, and a very 
sharp one for sending the messages. 

HAVE you ever used a heterodyne 
wavemeter? This instrument, al-

though not new, is not well known or 
understood by experimenters. It is 
nothing more than a calibrated audion 
oscillator, with a pair of telephones in 
the plate circuit. No buzzer exciter or 
detector is needed. 

Wavelength, inductance or capacity 
can be measured, by means of the 
heterodyne wavemeter, with an accuracy. 
which cannot be approached by the 
older type- of instrument. 
One of these meters is under con-

struction in the Everyday laboratory, 
and will be described in detail as soon 
as it is ready, possibly in the May 
number. 

ANOTHER matter of importance, on 
which experiments are being 

made, is the wave filter. It is easy to 
show on paper that series or shunt cir-
cuits can be employed to by-pass all 
but a given frequency, or to admit only 
a certain band of frequencies, but it is 
entirely different to operate such cir-
cuits advantageously under operating 
conditions. 

Results obtained so far indicate that 
those circuits applied to radio receivers, 
are of little value except as paper in-
ventions. Of course, they are used on 
wire telephone systems, but that is a 
different matter. We hope to have some 
data very soon which will show whether 
or not filter circuits really aid in the 
reduction of interference. 

yr is gratifying to find that so many 
new radio clubs are being formed. 

The idea of giving code practice and 
tuning transmitters is particularly com-
mendable. Moreover, the co-operation 
established in this way between experi-
menters allows an exchange of ideas 
which is not possible in castial con-
versations. 

Quite a number of the local dubs 
have joined the A. R. R. L. thus build-
ing up the chain of relay stations which 
is already doing such good work. 
EVERYDAY is glad to publish an-

notincements from all clubs, and also 
reports of conditions in different cities. 
If your club has succeeded in reducing 
the local Q R M, send in an account 
of the means which were used. This 
will give other dubs helpful sugges-
tions for their own difficulties. 
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Design Features of the S. C. R. 112 
Notes on the Loop Transmitter and 
Receiver from the Simon Company 

IT is unfortunate that, with the end of the past emergency, the intensive 
development of radio equipment 

for the Army and Navy practically 
ceased. So many things which prom-
ised great successes never had the 
chance to prove themselves. 

This is particularly true of the S. C. 
R. 112 set, which was to have been 
built in great quantities for communi-
cation between battalion and regiment 
posts of command or, in special cases, 
between battalions and companies. Op-

Pig. 1. The top section turned back 
part box 

erating on the ground or in dugouts, the 
range of this set is over four miles, 
using a loop of 3 turns, 1 meter square. 
The weight of this set, a matter of 
very great importance, is only 28 
pounds. 

Electrical details will not be dis-
cussed in this article, other than to say 
that the transmitter is of the buzzer 
type with an input of 60 to 85 watts 
at 10 volts, while the receiver is of the 
audion type, employing a condenser in 
shunt with the inductance of the loop 
for tuning. Adjustments are provided 
for transmitting wavelengths of 110, 
123, and 140 meters. Some of the 
various instruments will be taken up 
in a subsequent article. We are con-
cerned here with the exceptionally 
clever mechanical features. 

Hidden away in the specifications 

for this set are the statements: "The 
box shall be capable of being dropped, 
with the instruments assembled within, 
five times the distance of 30 ins, on the 
earth without damage. It shall be 
sufficiently waterproof to operate when 
set upon the ground in a driving rain." 

It took some time for the Signal 
Corps and the manufacturers to realize 
that apparatus in the field was sub-
jected to such use. Possibly the 
thoughts of the beautiful skies and the 
smooth roads of France were too firmly 

to show the spare 

implanted in the minds of the designers. 
The influence of European methods 

can be seen in the canvas-covered carry-
ing case a practical solution for water-
proofness which, although it is not as 
handsome as bakelite or finished wood, 
gives a rugged appearance. This can-
vas covering also protects the wooden 
case' from mechanical injury. Canvas 
flaps are also provided to guard the 
controls. 

Figs. 2 and 4 show the flush con-
struction of the switch handles and 
telegraph key. Instead of outstanding 
knobs to be knocked off and to strike 
against the legs of the man carrying 
the set, straight handles, easy to grip, 
turn in recesses. The top of the handle, 
flush with the side of the case, is 
marked with a line to read against the 
scale. 

Indications for transmitting are 
filled with red pigment and for receiv-
ing, with white. 
The spare parts are fitted in a sec-

tion below the part of the case which 
carries the radio instruments. Thus, 
while no appreciable weight or size is 
added to the set, the disadvantage of a 
separate spare part box is overcome. 
A very human consideration is intro-

duced in the design of the filament 
switch, shown in Fig. 2, just beside 
the folding key lever. The switch 

Fig. 2. Illustrating the key, in closed position, and the 
filament switch 

mechanism is mounted on an asbestos 
panel, while the front plate is of alu-
minum. Between the asbestos sheet 
and the front plate are two Ward-
Leonard resistances. 

At the 4-volt position of the switch, 
the smaller resistance of 1.15 ohms is 
cut in, or at the 10-volt position, the 6.2 
ohm resistance permitting the use of a 
4- or 10-volt battery on the filament 
of the audion. The heat from these 
resistances is radiated by the aluminum 
front plate, giving the operator a chance 
to warm his fingers when the weather is 
cold. The flap at the end of the case 
can be let down to enhance this effect. 
Very little heat is conducted into the 
set because of the asbestos plate at the 
rear of the resistances. 
The telegraph key is unusual in that 

(Continued on page 86) 
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es-

The Man Who Wouidni! 
Stay Down 

He was putting in long hours at monotonous unskilled work. His 
small pay scarcely lasted from one week to the next. Pleasures were few 
and far between and he couldn't save a cent. 
He was down—but he wouldn't stay there! He saw other men pro-

moted, and he made up his mind that what they could do he could do. 
Then he found the reason they were promoted was because they had 
special training—an expert knowledge of some one line. So he made up 
his mind that he would get that kind of training. 
He marked and mailed to Scranton a coupon like the one below. That was his first 

step upward. It brought him just the information he was looking for. He found he 
could get the training he needed right at home in the hours after supper. From that 
time on he spent part of his spare time studying. 
The first reward was not long in coming—an increase in salary. Then came another. 

Then he was made Foreman. Now he is Superintendent with an income that means 
independence and all the comforts and pleasures that 
make life worth living. 

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

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

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

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

. •Teall OUT MIME.... 

«.-11-iiiRNATIOWAL CORRESPONDENCE SCHOOLS 
Box Ec7EE, SCRANTON, PA. 

Explain, without obligating me. how I can qualify for 
ha position. or In the subjec beiore which 1 mark X. 

ELECTRICAL ENGINEER 
Electrician 
Electric Wiring 
Electric Lighting 
Electric Car Running 
Heavy Electric Traction 
Electrical Draftsman 
Eleetrle Machine Designer 
Telegraph Expert 
Practical Telephony 
MEIMUNICAL ENGINEER 
Mechanical Draftsman 
Toolmaker 
Ship Draftsman 
Machine Shop Practice 
Gas Engineer 
CIVIL ENGINEER 
Surveying and Mapping 
MINE FORMS'S Olt ENICIt 
ARCHITECT 
Arehiteetaral Draftsman 
PLUMBING AND IIEÁTING 
Sheet Metal Worker 
Navigator 

Name 

CHEMICAL ENGINEER 
SALESMANSHIP 
ADVERTISING MAN 
Show Card Writer 
Outdoor Sign Painter 
RAILROADER 
ILLUSTRATOR 
DESIGNER 
BUSINESS MANAGEMENT 
Private Secretary 
BOOKKEEPER 
Stenographer and Typlet 
Cert. Pub. Accountant 
Traffic Management 
Commercial Law 
GOOD ENGLISH 
Commas Ashes' Sublerta 
CIVIL SERVICE 
Railway Mail Clerk 
STATIONARY ENGINEER 
Textile Overseer or Supt. 
AGRICULTURE ls Éj Spanie 
Pooltryltale 
gateatebUesIng Freneh 

Present 
Occupation  

Street 
and No  

City  

Please mention EVERYDAY ENGINEERING MAGAZINE 
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Q. S. T. 
Radio experimenters buying through this association are purchas-
ing the goods of every advertiser in this magazine at considerable 
savings. We fill orders the day they arrive. After deducting their 

membership discounts they obtain the following prices: 

Audiotron Tubes   $5.00 
22 V "B" Batteries   1.10 
001 Mfd Assembled Variable Condensers  3.50 

De Forest Honey Comb Coils 10' ; off list price. 
130-230 Wavemeters   5.90 
High Frequency Buzzers   2.00 
Filament Back Panel Rheostats  1.55 
Tubular Bulb Adaptors  1.05 
Marconi VT Tubes  6.50 
Marco Storage Batteries  7.00 

We guarantee you some saving on anything advertised in 
this magazine if purchased through this association. 

Send for detailed information 

MUTUAL PURCHASERS ASSOCIATION 
2 and 4 Stone Street Dept. EV-1 New York City 

EXPERIMENTAL 
• SCIENCE • 

• CHEMI S TRY - 
A New Magazine of Sci-
ence for the Experimen-
ter and Practical non-
Technical Man. 

=4111Wailli1=' 

• PHYSICS 
First Issue out May 5th. 

mADIO $1.50 per year; Canada 
$1.75, 'New and Original.' 

WRITTEN BY AUTHORITIES 
Literature Sent on Request 

Send In Your Subscription NOW! 

Experimental Science Publishing Company 
710 Fourteenth Street Washington, D. C. 

WILCOX PANEL SWITCHES 
TYPE 101 

A beautiful and efficient standardized switch for gen-
eral use Furnished in two iiires 
1» Radius. Brass finish ...400 Nickel finish... 50e 
1Vs. Radius. Brass finish . 50e Nickel finish.. .600 

TYPE 102 (illustrated) 
• compound switch especialb suitable for the primary 
of loose couplers. 1% - outside radius. 
Bras* finish $1.10 Nickel finish $1.25 VARIOMETER PARTS 

Turned from hardwood. Set as shown con-
sisting of stator (two parts), rotor and form 
for winding coils Postpaid $2.50 

Size of stator ii%» en. 
Other sizes made to order 

BET NO. TWO contains all parts for the 
variometer including the above and knob. 
scale, pointer, shaft binding posts, wire and 
Insirucilona for assembly Postpaid $5.00 

BUILD YOUR OWN APPARATUS 
Our standardized parts and materials make 
it easy to build efficient apparatus that Is 
beautiful and uniform in appearance. 
NEW LOOSE LEAF CATALOG READY 

Sent for five cents in stamps. 

The Wilcox Laboratories 
Lansing Dept. D Michigan 

MEASUREMENT OF HIGH TEM-
PERATURES IN THE 

LABORATORY 
(Continued from page 37) 

nary work. All readings were checked 
with an Englehardt millivoltmeter and 
a platinum rhodium thermocouple 
which the writer has recently added to 
his laboratory equipment. 

For obtaining approximate results in 
calibrating, Seger cones can be pur-
chased from chemical supply houses 
and can be used in an electric furnace 
having an arrangement for viewing the 
melting of the cones. The cones and 
couple to be calibrated are arranged in 
the furnace and the temperature gradu-
ally raised. As the cones fuse the 
reading in millivolts should be taken 
With the fusing point of the Seger 
cones known a curve can be plotted 
showing temperature and millivolt-
meter readings. The cones can be pur-
chased in assorted lots and should be or-
dered by number. Following is a list of 
cones with numbers and fusing points • 

Number Fusing Point—Degrees C 
.022 590 
.021 629 
.020 650 
.019 680 
.018 710 
.017 740 
.016 770 
.015 800 
.014 830 
.013 860 
.012 890 
.011 920 
.010 950 
.09 970 
.08 990 
.07 1010 
.06 1030 
.05 1050 
.04 1070 

The electromotive force developed by 
a thermocouple depends upon the dif-
ference between the hot and cold junc-
tions and for precise work one junction 
of the couple should be kept at con-
stant temperature. A convenient ar-
rangement is to have the ends of the 
couple pass through a cork into a 
thermo bottle, which has previously 
been filled with cracked ice. However, 
as the couple was primarily designed 
and made for the heat treatment of 
tool steel no cold junction need be made 
for these determinations. 
The apparatus described herewith 

should appeal strongly to the amateur 
mechanic and model maker. Various 
tool steels fail to give the length of 
service expected due to insufficient 
hardness or lack of uniformity of hard-
ness and a calibrated couple with a 
millivoltmeter offer a simple method 
for determining the proper temperature 
to which high carbon tool steel should 
be heated before quenching. 
When iron and steel pass through 

certain of its transformation points the 
hardness and coarseness of the grain 
are considerably altered. These prop-
erties may be made permanent by sud-
den quenching. 

(Continued on page 72) 
Please mention EVERYDAY ENGINEERING M AGAZINE 



Everyday Engineering Magazine for April 71 

LEARN WIRELESS 
TELEGRAPHY AND TELEPHONY 

AT HOME IN TEN WEEKS 

Calls Coming in Steadily for National Radio Institute Graduates 
from All Parts of the Country. Four Concerns Guarantee to 
Take All Operators We Can Furnish. 

Commercial Radio has arrived and many attractive positions are now open 
in Commercial Land Radio Service, Merchant Marine, Railroads, Radio 
Supply Factories, Lake and Ocean Steamship Lines, Telegraph Companies 
and Aerial Mail service. We are now receiving requests for more National 
Radio Institute Graduates than we can furnish and with the arrival of 
spring more opportunities than ever present themselves. 

Salaries Up to $15,000 a Year 
With our help you can quickly qualify 
for a first grade government license and 
a good position paying you approximate-
ly $225 a month to start as an operator. 
There are splendid opportunities for pro-
motion to Radio Mechanic, Electrician, 
Government Inspector, Radio Aid, and 
Radio Engineer, some positions paying 
as high as $15,000 a year. Many of our 
students secure positions as operators be-
fore completing our course, because it is 
based on actual practice and teaches 
quickly what is needed to make a big 
success of Wireless work. No previous 
training or experience is necessary to 
study wireless. With the help of our 
wonderful Natrometer you can learn 
wireless, the National Radio Institute 
way, in approximately ten weeks by mail, 
right in your own home. 

Get Your Instructions from 
Washington — Center of All 
National Wireless Activities 

The National Radio Institute, established 
in 1914, was the first in America to suc-
cessfully teach wireless by mail. Wash-
ington is the home of the United States 
Shipping Board—center of all official 
wireless activities—and the home of the 
United States Department of Commerce 
(Radio Dept.) which passes upon every 
first grade government license granted in 
America and also issues all permits to 
erect and operate radio stations. We now 
have hundreds of students throughout 
the world. Our location in the nation's 
capital, together with the standing of our 
officers and our wide acquaintance with 
government officials connected with wire-
less activities places us in position to give 
our students the best instructions obtain-
able and to be of the utmost help in 
assisting them to secure good paying 
positions. 

Travel if You Want To 
If you want to travel and see the world, 

go to foreign countries and increase your 
knowledge of world affairs, wireless of-
fers you the chance of a lifetime. How-
ever, if you prefer to locate near your 
home you may secure a permanent posi-
tion at one of the many land radio offices, 
railroads, telegraph and steamship com-
panies. 

Special Privileges to National 
Radio Institute Students 

Students of the National Radio Institute re-
ceive the following: 
Complete combination course in Wireless 
Telegraphy and Telephony— 
Special post-graduate course at our large 
Washington school, if desired— 
Five text books, one hand book, forty-six spe-
cial lessons and eighteen personal examina-
tions— 
Membership in the N. R. I. Radio Relay 
league and handsome blue and gold mem-
bership pin presented immediately upon en-
rol Iment— 
Large handsome diploma suitable for fram-
ing— 
Complete automatic Natrometer outfit and 
carrying case— 
Personal help in securing wireless position 
and endorsement of Institute officials. 

This Fine Natrometer Given to 
You 

This wonderful Natrometer automatically 
sends you wireless messages as though com-
ing from a radio station thousands of miles 
away. It is a complete improved sending 
and receiving set, embodying the same type 
of instruments as used by the United States 
Bureau of Navigation in testing applicants 
for official license. Made especially and ex-
clusively for National Radio Institute stu-
dents. 

Send for Free Booklet 
We have prepared a book telling all you 
want to know about wireless and the future 
it offers you. Startling facts you are inter-
ested in are freely. discussed. It tells how, 
during the past six years, we have helped 
hundreds of ambitious men and women and 
how we will help you. Send the coupon to-
day or write to the 

NATIONAL RADIO INSTITUTE 
America's First and Foremost 

Est. 1914—Dept. 187 

14th & U Streets, Washington, D. C. 

NATIONAL RADIO INSTITUTE, 
Dept. 187, 14th & U Streets, 

Washington, D. C. 
Send me your free book, "Wireless the Opportunity of 
Today," telling me about the opportunities in Wireless, your 
Famous Home Study course in Wireless Telegraphy and 
Telephony, your post-graduate course, the N. R. I. Radio 
Relay League and your special wireless instrument offer. 

Name 

Address 

City 

Write 
Plainly 

  State  

Please mention EVERYDAY ENGINEERING MAGAZINE 
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itiftWjjîpîtiL 
HIGH VOLTAGE— 
DIRECT CURRENT 

Motor Generators 
Price, 1 10-Volt A.C. Driving Motor, $99.00; 11o. This unit has a normal output 
Volt D.C. Driving Motor, $110.00, F.O.B. Factory of 100 watts (200 milliamperes 
at 500 volts) with a voltage range of 200 to 500 volts. The generator is com-
pounded to insure constant voltage under variable load. It is furnished to 
operate on either D.C. or A.C.; a shunt motor being supplied for D.C. and an 
induction motor for A.C. The generator is equipped with a commutator of 48 
segments reducing the commutator hum to a minimum. 
Unit is complete with insulating coupling and mounted as 
illustrated on a finished base 8" x 20". Shipment can be 
made immediately. 
The motor generator illustrated above is only ONE of the many newly designed 
radio specialties which we have ready for you. Write us for descriptive 
bulletins which are being issued covering all International Radio products. 
Address Dept. No. 21. 

INTERNATIONAL RADIO TELEGRAPH CO. 
326 Broadway New York City 

A MARK f QUALITY 

THE WAY TO SATISFACTION 
Lies thru a careful purchase of trustworthy 
equipment. 
Let your first cost be your only cost by "Buying 
Right" at the very start. 
Inferior apparatus can but produce inferior 
results. 

ALL RADIO EQUIPMENT 
carried by us is selected stock—selected with a 
view toward dependability, service and reason-
able cost. 
Bulletin 14 will be sent upon receipt of io cents 
—applicable on first dollar order. 

ATLANTIC RADIO CO., Inc. 
88 Broad Street Boston 9, Mass. 

What Every Mechanic Should Thoroughly Know 
This book points out the stumbling blocks for mechanics to avoid in acquiring 

a complete understanding, u well as to show you HOW TO GO Al' the reading 
of a blue print drawing. 
Every phase of the seventy subjects le gone into in detail, eo that any average 

man can master with but little study. Every point is clearly brought out with 
sufficient sketches to describe each of the actual blue print drawing examples. 
In fact, the illustrations are practically self explanatory. 

Every mechanic needs this book, be his experience in mechanics limited or 
long. Read the following comment from a man who passes on from 50 to 500 
blue prints • day. 

.11 never thought there was iso much to know 
In the reading of a blue print drawing." 

WM. P. CONWAY, Planning Dept. Mgr., 
U. S. Rubber Co.'s Mach. Shop. 

This book contains the most vital and practical Information on the subject 
of blue print reading, and Is the best and safest investment you can make. 
Send for a copy to-day before you forget. YOU CANNOT LOSE. YOUlt 
MONEY REFUNDED IF NOT SATISFIED. 

PRICE:—Post paid U. S.. $2.00; Canada, $2.12; Foreign. 22.25. 
169 pages—Size 5 x 71/2  leches. 

Handsomely bound In cloth 228 Illustrations 
54 months In the making. 

EDUCATIONAL INSTITUTE, 135 Rowland Bldg., Detroit, Michigan 

(Continued from page 70) 
The sample to be tested is prepared 

by counterboring a hole in the piece of 
steel and the bare end of the thermo-
couple inserted. Another method is to 
clamp over the bare end of the couple 
two pieces of the steel to be tested. 
These pieces should be at least one inch 
long and not less than three-quarters 
of an inch wide. The sample is now 
placed in a furnace and the furnace 
gradually heated. Fig. — shows the 
arrangement as used by the writer. A 
rheostat should be used to control the 
temperature. Allow the furnace to 
reach 600° C. At a certain point vari-
able with the carbon content of steel 
the indicator on the millivoltmeter will 
be motionless for several seconds due 
to the readjustment of the steel struc-
ture and the changing conditions caused 
by the application of heat. This point 
is known as the decalescent point. The 
temperature of the millivoltmeter read-
ing at this pause indicates the proper 
quenching temperature. The tool or 
sample to be tested is generally heated 
slightly higher than necessary to allow 
for the loss of heat from the furnace 
to the quenching bath. 
The serious investigator, with the 

apparatus described in this paper, 
should have no difficulty to acquire the 
principles of thermoelectric pyrometry 
and particularly the pyrometric phe-
nomena attending the critical quench-
ing temperature of steel. 

CHEMISTRY OF THE COMMON 
METALS 

(Continued from page 36) 
does not have a very great commercial 
value. 

Potassium perchlorate is formed 
when the chlorate is heated very gently. 
This substance is a white crystalline 
one which is not very soluble in water. 
It can also be formed when perchloric 
acid is added to a solution of a potas-
sium salt. At higher temperatures the 
perchlorate decomposes into the chloride 
and oxygen. 
yotassium nitrate (KNO.) is a very 

important compound. It is commonly 
known as saltpeter and is found in 
great quantities in nature. The present 
method of making the salt is by bring-
ing together equivalent quantities of 
sodium nitrate, potassium chloride and 
water. When this mixture is heated to 
a fairly high temperature a large 
amount of the sodium chloride sep-
arates. The solution is filtered while 
hot and allowed to cool when potassium 
nitrate and a little sodium chloride 
crystallizes out. 

Potassium nitrate (KNO.) is made 
in the same manner as the correspond-
ing sodium salt. As it is much more 
difficult to purify and as it can be re-
placed in every case by the • salt of 
sodium, it is not largely used. 

(Continued on page 75) 
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AMATEURS ATTENTION t 
Send over25 Miles on D.C. 
Here at last is real "commercial type" radio apparatus designed for low power direct 

New transmitting records are in store for you. Take advantage of this special 
introductory offer and save $7.50. 

current. 

THE "AMRAD" INDUC-
TION COIL 

6 Volt or 32 Volt 
ii almost an exaot duplicate of the U. B. 
Signal Corps coil used in trench service during 
the war. It has bakellte insulation through-
out. Its secondary, wound in 29 seetbms. 
produces 50.000 volts. Rated at 100 watts this 
coil has an output about 100 per cent, greater 
than the average 2 Inch coil. The vibrator is rugged, steady and non-sticking 
and designed to give a spark frequency equivalent to 100 cycles w hich means 
maximum transmitting range on short wave lengths. The 32 volt coil is 
intended especially for use on farm lighting circuits. When ordered separately 
this type Is 81 extra. To get maximum results with the 6 volt coil a hear/ 
6 volt storage battery is the best and most economical sour, of current. 

Price, 6-volt type 

The "AMRAD" 
QUENCHED GAP 
Special Induction 

Coil Type 
All your power on one 
sharp wave and a clear. 
bell-like note at every tan 
of the key will make 
other amateurs In your 
state alt up and talcs 
notice. The A mr ad 
Quenched Gap, carefully 

operated, yields the secret of long -range transmittlni on low power. 
This special gap Is Identical In design to the heavy 1 kw, and 1 kw. 
Amrad Quenched Gape now being installed in long lataace amateur 
stations. Not only will this special quenched gap make your trans-
mitter as efficient, for its power, as the more costly equipment but 
you will be able to send more messages without interfering with other 
stations. Fie the first time in the history of amateur radio every 
induction roil transmitter can now be tuned to comply with Govern-
ment decrement regulations. The Amrad Quenched Gap is the secret. 

  $28.50 Price, Induction Coil Type • • • $12.50 
Special Introductory Offer 

If you have had limited power at your disposal and inefficient apparatus or 
if you are waiting to be introduced to the fascination of sending radio mes-
sages over into the next county or state here is your chance to get the two 
most important pieces of transmitting apparatus at an actual saving of $7.50. 

"Amrad" Induction Coil, regular price . . . $28.50 
"Amrad" Quenched Gap, 6 6 6 • • • 12.50  

$41.00 

Special Price for the Double Buy, $33.50 
Either 32-volt or 6-volt coil may be chosen 

Show this advertisement to your dealer and ask him to order one of these 
combinations for you. If you have no radio dealer in your vicinity send us 

check or money order for $5 and we will ship direct to you by parcel post C. O. D., the balance plus postage. 
Act promptly, as the standard Signal Corps parts which we secured from the Government were only sufficient 
to make up a limited number of sets. If you are not ready to buy and want further information send for 
free Bulletin P which contains complete description and operating directions. 

D l Write at once for short-term trade discount on this combination. eaers' Opportunity No better opportunity to introduce apparatus of such high quality 
at such low prices will ever be had again. The offer is made especially to introduce our rapidly growing 
line of "commercial type" radio apparatus. 

Address all communications to New York office 

How to Order 

aMERICEIN RelD10 AND RESEARCH CORPORATION 
15 Park Row Factory at Medford Hillside, Mass. New York 

Please mention EVERYDAY ENGINEERING MAGAZINE 
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Two Famous 

RADISCO 
SPECIALTIES 

RADISCO COILS 
conceded by several well-known Radio Men to be far superior 
to any similar type of Inductances. Made in seventeen sizes, 
tapped and plain. Wave length range from 200 to 20,000 me-
ters. Priced from 70c to $4.85. Plentiful supply in stock at all 
Radisco Agencies. 

RADISCO BETTER "B" BATTERY 
is made according to Government specifications in two (2) 
sizes: 31/4  x 2 x 21/2" and 6%2 x 4 x 3". A first class 15 cell; 5 
group battery; VARIABLE VOLTAGE (Pat. App. for) is a 
special feature of this battery which enables you to provide critical voltage regulation for your 
vacuum tube by means of a switch connection with cells, taps of which have been taken off. 
Very economical and convenient. If one cell goes bad just test each group of 3 cells and short 
circuit the bad one. Price: Small size $1.40. Large size $2.40. At any agency—or if ordered 
by mail include postage for 2 pounds on small size and 5 pounds on large size. 

RADISCO AGENTS carry only apparatus of proven merit. Look for the Radisco trade mark 
on all parts you buy and be sure of getting efficient apparatus. 

Below are listed a few of the reliable firms who carry the RADISCO COILS, Better "B" Bat-
teries, and are our Agents for all other standard apparatus of merit. 
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PADISCO 
• APPARATUS • 

BETTER "B" BATTERY 

RADIO DISTRIBUTING CO 

NEWARK NEW JERSEY 

COMMUNICATE YOUR WANTS TO THEM 

ALBANY, N. Y. 
E. L. Long, 
21 Magnolia Terrace. 

ATLANTIC CITY, N. J. 
Independent Radio Supply Co., 
118 So. New Jersey Ave. 

BALTIMORE, MD. 
Radio Engineering Co., 
827 Madison Ave. 

BEINVILLE, QUEBEC, CANADA 
Canadian Radio Mfg. Co. 

BOSTON, MASS. 
Atlantic Radio Co., 
88 Broad Street. 

BROOKLYN, N. Y. 
Kelly & Phillips Electric Co. 
312 Flatbush Avenue. 

BRONX, NEW YORK. 
Amateur Wireless Equipment Co., 
1390 Prospect Ave. 

CHICAGO, ILL. 
Chicago Radio Laboratories, 
1316 Carmen Ave. 

ILLINOIS. PROVIDENCE, R. I. 
EUREKA, PEORIA Rhode Island Elec. Equip. Co., 

Klaus Radio Co. 45 Washington Street. 
HAMPTON, N. H. 

DeLancey Felch & Co. 

LOS ANGELES, CALIF. 
The Wireless Shop, 
511 W. Washington St. 

McKEESPORT, PA. 
K. & L. Electric Co. 
427 Olive Street. 

NEW ORLEANS, LA. 
L. A. Rose, 
121 Camp Street. 

NEWARK, N. J. 
A. H. Corwin & Co., 
4 West Park Street. 

NEWCASTLE, PA. 
Pennsylvania Wireless Mfg. Co., 
507 Florence Ave. 
"8HA" 

PHILADELPHIA, PA. 
Philadelphia School of Wireless 

Telegraphy, 
Broad and Cherry Streets. 

PITTSBURG, PA. 
Radio Electric Co., 
4521 Forbes Street. 

SCRANTON, PA. 
Shotton Radio Mfg. Co. 
P. 0. Box 3 
Branch 8 Kingsbury St., 
Jamestown, N. Y. 

SPRINGFIELD, MASS. 
Electric Service Co., 
585 Armory Street. 

TORONTO, ONT., CAN. 
The Vimy Supply Co., 
585 College Street. 

WASHINGTON, D. C. 
National Radio Supply Co., 
1405 U Street, N. W. 

WICHITA, KANSAS. 
The Cosradio Co., 
1725 Fairmount Ave. 

If none of the above agencies are in your vicinity, communicate with 

RADIO DISTRIBUTING COMPANY : Newark, New Jersey 

Please mention EVERYDAY ENGINEERING MAGAZINE 
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(Continued from page 72) 
Potassium carbonate (K,CO3) is 

now obtained from potassium sulfate 
by a modification of the Le Blonc 
process for the preparation of soda. It 
is also obtained by the use of potassium 
chloride by taking advantage of the 
fact that when carbon dioxide under 
pressure is forced into a potassium 
chloride solution, containing mag-
nesium carbonate in suspension, a 
double salt having the formula KHCO, 
M,C0,411,0 is deposited. This salt 
is readily decomposed by hot water, 
producing M,CO, which is preciptated. 
Carbon dioxide passes out of the solu-
tion and a solution of potassium car-
bonate remains from which the salt is 
obtained. 

Potassium bicarbonate (KHCO,) or 
potassium acid carbonate may be pre-
pared by passing carbon dioxide 
through a very strong solution of the 
carbonate. The solution of this sub-
stance is slightly alkaline. It can be 
partially decomposed into CO, and the 
carbonate by boiling. At a tempera-
ture of 190° the salt is entirely decom-
posed into the carbonate, carbon dioxide 
and water. 

Potassium sulfate (K,SO4) occurs 
largely in nature. It is present in 
schoenite and it is obtained from this 
substance by adding potassium chloride 
and a little water. When heated potas-
sium sulfate crystallizes out, leaving 
magnesium chloride in the solution. 

Potassium cyanide (KCN) is manu-
factured by heating potassium ferrocya-
nide with potassium carbonate. The 
following reaction then occurs: 

Kj'e( CN )6±K,CO3=5KCN-l-
KCNO-1--0O2-1-Fe 

Potassium cyanide is used in large 
quantities in gold mining and the 
processes of silver and electroplating. 

A PRACTICAL SAFETY DEVICE 
Emery wheels, rotary cutting ma-

chines, etc., are a constant source of 
danger to the workman's eyes. With 
"safety first" being preached by 
trained organizations of safety men in 
all big industrial estabishments, any 
device designed to protect the worker's 
eyes from injury is of general interest. 

Goggles and glass shields have 
proven fairly satisfactory, but not en-
tirely so, because of the liability of the 
glass to become broken. 

Recently safety glass and transpar-
ent sheeting (the same material used 
for lights in auto curtains) have been 
tried with great success. 
The safety glass is made either by 

laying in it a coarse mesh of fine wire 
or by employing hydraulic pressure to 
weld a piece of the transparent sheet-
ing between two sheets of glass. 

However, for goggles or shields over 
emery wheels, the transparent sheeting 
alone is very effective. It is cheaper 
and lighter than any form of glass. 

"MODERN" AMPLIFIERS 
bring in the telegraph and voice signals with amazing intensity. 
Operating on one dry cell, their ruggedness and simplicity makes 

them particularly well adapted for demonstrations. 

In the experimental station, a "Modem" 
Amplifier offers unlimited possibilities for 
new investigation. 

Relay Stations depend upon the "Mod-
em" Amplifier to strengthen their weak 
links in the trunk lines. 

Two-Step Amplifier and Horn 

Ten years of development have gone into 
this outcome of the Multi-Audi-Fone. The 
perfect design, evident in the moulded 
Bakelite case and highly finished metal parts 
has been carried out consistently in the in-
terior construction. 

Only one dry cell is needed to operate the 
One-Step Amplifier, or three cells for the 
Two-Step Type. So little current is drawn 
that the batteries last from seven to twelve 
months. No high voltage or storage bat-
teries to worry about. 

One-Step Amplifier 

Modern Amplifiers can be used with any detector 
One-Step Amplifier (less headset)  $18.00 
Loud Speaking Horn for One-step  12.50 
Two-Step Amplifier with Loud Speaking Horn  75.00 

BULLETIN Al DESCRIBES THE AMPLIFIERS AND OTHER APPARATUS 

MODERN RADIO EQUIPMENT COMPANY 
29 South Broad Street Elizabeth, N. J. 

YOU CAN USE AUDIOTRONS IN YOUR RADIO 
SET,WITHOUT CHANGING THE SOCKETS, IF YOU HAVE A 

Radio Electric Audiotron Adapters are the 
logical means for using tubular audions in 
standard apparatus equipped with four-point 
sockets. The superiority of this adapter is 
evident in the simplicity of construction and 
protection afforded the vacuum tube. 

AUD1OTRON ADAPTER, $1.50, Shipping weight 1 lb. 
The Radio Electric Company carries a complete line of 
Bunnell, Radisco, Murdock, Clapp-Eastham Radio 
Apparatus, Federal and De Forest Instruments. Special 
equipment made to order. Pittsburgh experimenters are 
invited to visit our retail store. A I Oc stamp will 
bring our catalog. 

RADIO ELECTRIC COMPANY 4614 HENRY ST., E. E. 
PITTSBURGH, PA. 

MORE THAN A STORE!! 
Distributors of reliable experimental and Laboratory 
Radio apparatus for High Schools, Colleges and Indi-
viduals. At F. D. Pitts Co., Inc., you will find an 
exposition of reliable radio apparatus and supplies from 
the foremost manufacturers of the country. No other 
store has such a complete line of equipment, nowhere else 

is there such an opportunity to choose from the products of so many radio manu-
facturen. A feature which must appeal to experimenters is that we keep things in 
stock! Immediate delivery Il Give our service a trial! Send 6 cents for new 
catalog. Every experimenter should have it! 

F. D. PITTS CO., Inc. 
12 PARK SQUARE Dept. F BOSTON 11, MASS. 

Please mention EVERYDAY ENGINEERING M AGAZINE 
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To Transmit Through Static Requires an Efficient 
Transformer and a High Spark Frequency 

ACME TRANSFORMERS 
ARE THE MOST EFFICIENT AT 
HIGH SPARK FREQUENCIES. 
HIGH SPARK FREQUENCIES 
ARE THE MOST EFFICIENT. 

VOLTS TO PRODUCE AUDIBLE 
SOUND IN 800 OHM RECEIVERS. 
(By L. W. Austin, Bureau of Standards Bulletin, 

Vol. 5, No. 1) 

Frequency 

60 
120 
180 
300 
420 
540 
660 
780 
900 

Volts 

6,200 x 10-7 
2,900 
1,700 
600 
170 
80 
30 
11 
6 

• • 

• é 

• • 

• 
• • 

• • 

Therefore the receivers are 100 times as sensitive at 900 sparks per second as at 300sparks per second 

High spark frequencies—for same power from transformers — means less voltage, less condenser 
losses, and larger antenna current 

The Acme Transformer is the Only Amateur Radio Transformer Which Efficiently Supplies 
Energy to an Antenna at 800 Sparks Per Second from a 60 Cycle Source. 

DESIGNED BY GOOD ENGINEERS BUILT BY GOOD MECHANICS 
SOLD BY LEADING DEALERS Write for Bulletin. USED BY LONG RANGE AMATEURS 

ACME APPARATUS COMPANY 
24 Windsor Street, Cambridge 39, Mass. 
Radio and Transformer Engineers and Manufacturers 

ACE 

What Are the 
Wild Waves Saying? 

You can find out 
with "Ace" equipment 

We can furnish parts for audion 
control panels and amplifiers. 
The panels are 3/16" formica, 
grained finish, lettering in 
white. Control panel includes 
socket, grid leak, grid con-
denser, rheostat, binding posts 
and formica panel. 

Amplifiers include the above and transformer, etc., all ready 
to wire. 
Audion Control Panel   $7.50 
One Step Amplifier   10.00 
Audion Control Panel and One Step Amplifier on Large Panel  17.50 

20.00 Two Step Amplifier on Large Panel  

YOU MAY PAY MORE, BUT YOU CAN'T BUY BETTER 

THE PRECISION EQUIPMENT CO., 2437 Gilbert Ave., Dept. B, CINCINNATI, OHIO 

Mathematics Made Easy 
The Arcascope—the Combination Triangle 
with a Brain—will multiply, divide. figure • ;71 
percentage and proportion. solve all problems 
in trigonometry and geometry, draw symmetri-
cal figures, plot arcs, etc. Superior to any slide r 
rule. Simple to operate. Also Includes A TRANS-
PARENT TRIANGLE. PROTRACTOR and 
THREE RULES. Used at Columbia University. 
West Point, U. B. Aeronautic Schools, etc. Only 
$1.00 postpaid. Order today before you forget. 
Dept. U, L. J. LEISHMAN CO., Ogden, Utah 

A NEW DETECTOR 
That ran either be used as a Panel Unit, as advocated 
by this magazine or "on the table." and only one knob 
is used for Position and Pressure. Instantly adjustable 
to any spot on the crystal. Price includes tested galena. 
Base 5 ins. by 2% ins. $2.50. Base 5 Ins. by 5 ins. 
3 cups $5.00. 

Just Write for information and list 

THE BARWICK RADIO SUPPLY CO. 
89 Britannia Ave. Hamilton, Ont., Can. 
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FOUR 
NEW BOOKS 
WIRELESS EXPERIMENTERS 

will be interested in this NEV BOOK 

SELENIUM CELLS. Design, construction and 
use of the various makes, by T. W. Benson. Illus-
trated with drawings and half-tones. 80 pages. 

3( 5 In., cloth $1.50. 

AUTOMOTIVE MAGNETO IGNI-
TION, Its principles and applications, by 
M ICI!. E. TOEPEL. Second Edition, re-
vised and enlarged. Illustrated. Cloth, 
$2.00. 

AERONAUTICAL ENGINES, by F. 
J. KEAN, Second Edition, revised and 
enlarged, 96 pages, 48 diagrams, 29 page 
plates and 5 folding plates. Cloth, $2.60. 

LATEST MAGIC, The New Book, by 
PROF. HOFFMANN (Angelo Lewis), Sec-

ond Edition revised, fully illustratéd, 
handsomely bound in cloth—gilt. $2.00. 

Spon & Chamberlain 
122 E. Liberty St. New York City 

1111111111111111111113111•111111111•111111!1•11111111111111111•111111.111113 

mold 
J. F. ARNOLD 

Loose Couplers 
Combination Loose Coup-
e! Parts and accesiones. 

Send le stamp for lit-
erature which i, lore 
to interest you. 

2082 Lexington Av., N.Y. 

Established 1910 

Please mention EVERYDAY ENGINEERING MAGAZINE 
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Head Telephone. U. S. Navy Type 
834, Army Type P-11 

CW 

"The Quality Mark" 

TH E Standard Head 
Phone of both the U. S. 
Navy and U. S. Army 

is illustrated in the cut. More 
of these phones were pur-
chased than all other types put 
together. No more sensitive 
or easy-wearing phone is 

made. They are manufactured for us by the Western Electric 
Company and are known as Navy type CW 834 and Signal Corps 
type P-11. 
The regular price is $14.50, but for the next thirty days orders will 
be accepted at the regular price less 15% or $12.30 net, Parcel Post 
paid. This is the opportunity of a lifetime to get at a bargain what 
is undoubtedly the best phone made for long distance reception. 
Payment should accompany order. 

Our complete line of othér high grade radio 
products is now available to the experimenter. 

WIRELESS IMPROVEMENT COMPANY 
Radio Engineers, Manufacturers and Distributors 

47 West Street New York, U. S. A. 

W P We make a charge of 25e for it No. K-12 
Issuing a coupon receipt redeem-
able on a purchase of $5 or more. liii 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 be 
mechanically and electrically perfect. 
Get a copy of our complete wireless catalog and order all of your radio material 
horn one source of supply and save trouble. 
Our 180 page combined Manual and Catalog illustrates and accurately describes the 
uses of standard radio instruments. 

IRELESS ANUAL 

MANHATTAN ELECTRICAL SUPPLY CO., INC. 
New York-17 Park Place St. Louis-1106 Pine St. 
Chicago-114 So. wells St. San Francisco-604 Mission St. 

MERACO 
EQUIPMENT 

"IfAERACO" PERFECT B BATTERIES 
Are made in three sizes and are fully guaranteed. 
Our circular will interest you. Send for it. 

Buy WHILE YOU CAN at This Price 
Here Are a Few Other Meraco Offers: 
Hard rubber, %, 3/16, %. lb. %, in.. $1.49 

per lb. 
Bakelite grade xx, natural. 82.90 per lb.; black, 

83.00 per lb. 
Flexible rubber tubing to slip over leads. 4e per 

foot: $3.50 per 100 ft. 
Note: Postage must be included, as extremely low 

prices prohibit shipment otherwise. 

MERCURY RADIO APPLIANCE CO. 
672-A Broadway, Brooklyn, N. Y. 

GOING AWAY THIS 
SUMMER? 

You may not be near a news stand while you 
are away this summer, but you must not miss 
the radio articles, for you will want the In-
formation when you start up in the fall. Don't 
take chances SUBSCRIBE BEFORE YOU GO! 

EVERYDAY ENGINEERING 

High Frequency Cable—(Litz) 
10-38, 20-38, 2-16-38, 3-16-38 individual 
wires enameled, D.S. over all. Grey 
Cardboard Tubes, Bakelite. and Rubber 
Panels, Radio Call IJF. Write for cir-
cular on Honeycomb Coil Mounting. 
Wholesale and retail. 

A. T. HOVEY 
131 Belvidere St., near Mechanics Bldg. 
Boston, 17, Mass. Open Evenings 

DISCOVER YOUR TALENTS 
What are you best fitted fort Why drift from lob to 
lob? Why experiment with your future? Let an 
expert psychologist tell you the right vocation in 
life for TM'. Personal analysis by Dr. S. S. George. 
former U. S. Army psychologist, will help you to 
know your mind and what career you are most suited 
for In life. Send for Booklet "B." Phone Schuyler 5969 

THE VOCATIONAL GUIDANCE INSTITUTE 
Room 27, 2255 B'way. (81st St.), New York, N. Y. 

EVERYDAY SCIENCE NOTES 
The banana has been recommended as a 

source of alcohol; the Germans left vast 
plantations in Africa. Referred to the area 
cultivated it gives double the yield of sugar 
beets. An acre gives from its quota of 800 
trees some 100,000 lbs. of fruit and the yield 
of alcohol is from 1,000 to 1,200 gallons per 
acre. In the Philippines, the Nipa palm is a 
possible source of alcohol; it is tapped like 
the sugar maple. A liquor for use by the 
natives is now made from it. 

A bottle with a message from the aviator 
Hawker, who came down in the ocean last 
May in his attempt to cross to England, 
has been picked up off the southwest coast 
of Norway. It was found on November 
20th. It was thrown out by Hawker on 
May 17th or 18th, so that it had been 
afloat some six months. 

The following welding compositions are 
from a French contemporary. 

A 
Iron filings   6 parts by weight 
Ammonium chloride   14 " " 
Potassium ferrocyanide . 14 " 
Borax   100 " 

Rosin   30 parts by weight 
Salt   10 it 

Borax   300 " 
Alum    30 
Ammonium chloride 150 
Zinc sulphate   20 

it 

It 

It 

it 

gi 

It 

A wooden boiler has been recently de-
scribed. It was in use in the Philadelphia 
pumping station a century ago. It worked 
at a pressure of only 2V2 lbs. to the square 
inch. It was made of 5-inch white pine 
braced with 10-inch oak beams; it was rec-
tangular in shape, 9 by 14 feet area and 9 
feet deep. It had an iron fire box and flue 
with a return flue above. The trouble on 
rceord is that it did not do well above the 
water line. The water seemed to keep the 
lower part in order, but the steam did not 
take care of the upper portions. 

The Colonial Belgium Office is to try out 
motor tractors for use in Africa to burn 
palm oil and similar vegetable oils. They 
are to be used for ploughing and general 
hauling and traction. 

A wood-screw is being placed on the mar-
ket which has no slot, but in place of it has 
a square hole in its top, to receive a special 
square ended screw-driver. It is somewhat 
in the line of the safety set-screws for belt 
wheels on shafting. 

It has been found that electric line poles 
give away and decay 20 inches below the 
surface and a little way above the surface of 
the ground. To save them they are dug 
around so as to expose a yard or less; if 
there is decay the rotten wood is scraped 
away, and a divided tank is put around the 
post and a preservative is put into it. At-
tempts to do this under pressure failed as the 
joints could not be adequately packed. After 
impregnation with the preservative eight 
vertical reinforcing pieces of steel are at-
tached and concrete is applied to a thickness 
of three or four inches, extending a foot 
above the surface of the earth. When new 
poles are to be put into the places formerly 
occupied by old and decayed poles it is ad-
vantageous to use new and fresh earth as 
the old earth is filled with fungus germs and 
will quickly start decay. 

Please mention EVERYDAY ENGINEERING MAGAZINE 
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VACUUM TUBES REPAIRED 
We repair 
equally as 

the filaments and other elements in all types of vacuum tubes and guarantee them to operate 
well as a new tube. In most cases they operate better. We produce wonderful oscillators, 

detectors and amplifiers. 

MARCONI VT MOORHEAD TUBES 
DE FOREST VT WESTERN ELECTRIC 

REPAIRED AT FOUR DOLLARS AND FIFTY CENTS EACH 

ELECTRON RELAYS OSCILLAUDIONS 
and all tubular types. 

REPAIRED AT FOUR DOLLARS EACH 

All foreign-made receiving tubes repaired at SIX FIFTY and power tubes, depending upon size. 

WE HAVE PURCHASED A LARGE QUANTITY OF BURNED OUT MARCONI VT5 AND ELECTRON 
RELAYS, WHICH WE OFFER FOR SALE AT FIVE DOLLARS. 

REMEMBER THESE TUBES ARE GUARANTEED GOOD AS NEW. 

Dealers write us. 

VACUUM TUBE REPAIR CO. 
511 Perry Building OAKLAND, CAL. 

pet-ER 

HIGH -VOLTAGE 

BOYS Get the most attractive 
warning sign made. 
Your den is incomplete 

vi it hoot It. Printed in bright red on 
white stiff cardboard. 7,4z 11V4". Re-
duced to 10e each, in coin only. Send 
stamp for postage. Don't buy plain printed 
signs. Satisfaction guaranteed or money 
back. Sent unbent. 

BECK NOVELTY HOUSE 
Dept. D, 1298 Carroll Street, Brooklyn, N. Y. 

Recognized as the largest and best 

Ra 
rvice 

hool 
IPJCO0OQ41ED 

Send ten cents for 
descriptive catalogue to 

Dept. E, 500-902 Penna. Ave., N. W., 
Washington, D. C. 

"POROX" 
"Trade Mark" 

High grade Batteries made up in 
single transparent Celluloid and 
Pyralin cells for model and radio 
work. 

Special Batteries made to order 
also duplicating of foreign bat-
teries. 

Prices on request. 

ALBERT MULLER 
8758 Queens Boulevard 

Jamaica, Long Island, N. Y. 

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  
(I) de of issue) 

issue. 1 enclose $ , and 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 

1 

2 

3 

HOME MECHANIC'S 
WORKSHOP COMPANION 

HINTS AND TIPS FOR 
AUTOMOBILISTS 

HOW TO MAKE AND 
USE A SMALL CHEMICAL 
LABORATORY 

4 SOLDERING AND BRAZING 

5 RADIO HOOK-UPS 

6 
DESIGN DATA FOR RADIO 
TRANSMITTERS AND 
RECEIVERS 

Please mention EVERYDAY ENGINEERING MAGAZINE 
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3 inch Dial only  
Postpaid 

3 inch Dial with Knob mounted.. .$I.30 
Postpaid 

78 until 

RADIO MEN 
Make your apparatus up to 
date. Indicating dials now 
available at a reasonable 
price. 
Made of fine black polished composi-
tion with radial lines and figures ac-
curately engraved and filled with 
brilliant white. Diameter of dial is 3 
inches and they are 3/16 inch thick. 
Bevelled edge. 
We can furnish dial alone or with fine 
Bakelite Knob mounted. This knob has a 
set screw to clamp shaft of instrument to 
which dial is to be applied. 
If your dealer cannot supply you send us his 
name with your order. Immediate deliveries. 

NEW CATALOG JUST OUT, ready for distribution at once. 24 pages of real, 
live, up to the minute illustrations, NEWS and descriptions of all standard Radio 
parts, including the above Indicating Dial. 

Sent anywhere upon receipt of 10c. 

For sale at all Radisco Agencies and by 

A. H. Corwin & Co. 
4 West Park Street Newark, N. J. 

Li censed by De Forest 

AUDIOTRON 
The Original Tubular Vacuum Amplifier 

The AudioTron vacuum tube is now manufactured and sold as a genuine 
audion licensed under DeForest Patents Nos 841387 and 879532 to be 
used only for amplification in radio communication and only for experi-
mental and amateur purposes and only in audio frequency circuits. 
The AudioTron has a double filament of special thorium tungsten and 

the operating life is over 2000 hours. No special socket is required. The 
electrical and mechanical dimensions result in a heavy plate current and 
corresponding signal strength. Plate voltage under 40. Our guarantee 
insures satisfaction. 

-11111110.011". 

PRICE $6.00 EACH 
If your local dealer cannot supply you we will ship postpaid when cash 

accompanies order. 
The AudioTron Exclusive Guaranty: Each and every AudioTron is 

guaranteed to arrive in good condition and to prove fully satisfactory. 
Replacement of unsatisfactory tubes will be made free of charge. 

AudioTron Audio-Frequency Transformer $7.00 
Laminated closed core, two coil type 

DEALERS :—Write for our attractive trade Proposition. 

AUDIOTRON SALES CO., Lick Bldg., San Francisco, Calif. 

"ASK ANYONE WHO HAS USED IT." 

WHAT OUR PATRONS 
SAY 

"Out of six different makes of re-
ceiver, I find yours are the best. 
They do all and more than you claim 
for them." (Name on request) 

BRANDES WIRELESS 
HEADSET 

Superior. 2000 ohms, $7 

TRIAL 
OFFER 

Test out Brandes Wireless 
Receivers against any other 
make. Test them for sensi-
tiveness, clearness and dis-

tance. If within ten days you're not 
only satisfied but enthusiastic over 
them—back comes your money without 
a question. Prove for yourself the 
fine quality, the "matched tone." The 
two diaphragms, toned exactly alike, 
strengthen the signals and prevent 
blurring. Used by many U. S. Gov-
ernment experts and experts abroad; 
by colleges and technical schools; and 
by professionals and amateurs every-
where. 

SEND 4c FOR CATALOGUE M 

C. BRANDES, 32 union Square, 
INC. Room 822 New Yid 

WIRELESS RECEIVER SPECIALISTS 

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. 

Please mention EVERYDAY ENGINEERING MAGAZINE 
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Useful Books 
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, 
else work, drills and drilling, taps and dies, 
hardening and tempering, the making and use 
of tools, tool grinding, marking out work, machine 
tools, etc. Throughout the entire classic the ex-
planations are as clean-cut as the tools they 
describe, and the earnest mechanic or machinist 
seeking greater efficiency will be helped toward 
using both head and hands to better advantage. 
No machinist's library is complete without this 
volume. 

547 Pages. 432 Illustrations 

Price $3.00 

Metal Worker's Handy-Book of Recipes 
and Processes 

By William T. Brannt 
This volume is a valuable work of reference 

and instruction for all engaged in the working 
of metals. It is a collection of formulas and 
practical manipulations for the working of all the 
metals and alloys including the decoration and 
beautifying of articles manufactured from them. 
The utmost pains have been taken to insure the 
accuracy and efficiency of the recipes so that 
with ordinary care as to quantities and manipu-
lation the results may be implicitly relied upon. 

It treats on alloys and amalgams; hardening, 
tempering, annealing; bronzing and coloring; 
casting and founding; cements; cleansing, grind-
ing, pickling, polishing; decorating, enameling, 
engraving, etching; electro -plating, brasing, con-
noting, 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, tiler-
exit and oxyacetylene welding, etc 

582 Pages. 82 illustrations 

Price $3.00 

Techno-Chemical Receipt Book 
Edited with Additions by 

Wm. T. Brannt and Wm. H. Wahl 
This well-known Receipt Book is a !nine of ac-

curate information that everyone may work to 
great advantage. It is encyclopedic in range, yet 
gives only the best formulas for each prepara-
tion or operation, and thorough tests by com-
petent men guarantee their intrinsic merit. 
A compact and reliable collection of approved 

receipts and processes, containing thousands of 
receipts covering the latest, most Important and 
most useful discoveries in chemical technology 
and their application in the useful arts and in-
dustries. It is Indispensable to every practical 
man and contains 500 pages, closely printed, 
giving an Immense amount of matter on a great 
variety of subjects. Every care has been taken 
to select the very best receipts of each kind and 
there are few persons, no matter in what busi-
ness or trade they may be engaged, who will not 
find in this volume something of use and benefit to 
them. The library of the laboratory, factory or 
home is not complete without a copy of this handy 
and useful book of reference. 

516 Pages. 78 Illustrations 

Price $2.50 

Friction, Lubrication, Fats and Oils 
By Emil F. DieterIchs 

When we realize that it is no figure of speech, 
but a bald statement of fact, to say that lubrica-
tion alone keeps the wheels of industry turning, 
then we must look respectively upon this as a 
question of vital importance in this mechanical 
ale. The author, himself a chemist and an in-
ventor and manufacturer of lubricants, wrote this 
manual for the mechanic and manufacturer of 
ordinary education, that the busiest man might 
learn the main facts of friction, the origin and 
charteristics of fats and oils, their uses, their 
adulterations, their practical testing and the best 
ways to make them serve his own particular ends. 

Price $1.50 

Send for our new 48-page descriptive cata-
logue mailed free on request. 

HENRY CAREY BAIRD & CO., Inc. 
Publishers of Mechanical and Industrial Books 

2 West 45th Street, New York, N. Y. 
Please 

OF SPECIAL INTEREST TO AMATEURS! 
We hare a number of GENERAL RADIO CO. HOT WIRE AMMETERS 
range 0-2.5 amperes which were left on our hands at the termination 
of the war. These instruments are of the flush type, calibrated, and 
In good condition, exactly like a large number supplied by us to tin 

U. S. Army Air Service. 

We also have s few ammeters of the same type. range 0-1 ampere. 
adapted to use in measuring the filament current of vacuum tubes or 
low power transmitting sets. 

While they last, $5.00 will bring you either range, although our 

regular price is $10.00. 

Dealers write for our proposition 

GENERAL RADIO COMPANY CAMBRIDGE, MASS. 

THE STANDARD -

WHEREVER "B" BAT-
TERIES ARE USED 

STANDARD VT BATTERIES give you the service you 
expect, and the "VARIABLE STANDARD VT BATTERY" 
is unequalled in efficiency, convenience and fineness of 
variation. 
Used by leading manufacturers. Sold by the best 

dealers. 
Send for literature, and kindly mention your dealer's 

name. 

RICHTER & BYRNE, New York, Mfgrs. 
PACENT ELECTRIC CO., Inc. 

Sole Eastern Agents 
150 Nassau St. New York, N. Y. 

BEST MADE 

MAXIMUM 
OPERATING 

LIFE 

BURGESSIS' 
BATTERIES 
SEVERAL 
SIZES 
FOR eir 

SWPEOCRIAKL 11111âIll 

SEND FOR CATALOGUE 
BURGESS BATTERY 

COMPANY 
HARRIS TRUST BLDG.- CHICAGO, ILL. 

Send for 

HALCUN 
Radio Catalogue 

Full Line of 
Amateue Requirements 

Halcun Radio Co. 
San Francisco, Calif. 

Formerly Haller Cunningham 

Elec. Co. 

mention EVERYDAY ENGINEERING 

DUCK'S 26N: . Pagesn    

Electrical at . ai 1 og r and Wireless Catalog 
JUST OFF THE PRESS 

175 Pager of Wireless 
Instruments 

f Any radio amateur will tell you 
there is no catalog to take its 
place, and that it is a Beacon tLight to guide you in the selection of 

your apparatus. 

THIS UNRIVALLED CATALOG MAILED 
TO ANYONE UPON RECEIPT OF 12e IN 
STAMPS OR COIN, which may be de-
ducted on first dollar purchase. 

Great cost of catalog and low prices 
prohibit distribution otherwise 

.-- -- — --- ------ — — -- — 

! What This Big Catalog Contains 
175 pp. Wireless Ap-

paratus for Com-
mercial a n d Ex-

I pertmental use; 
10 pp. Raw Material; 
2 pp. Transformers; 
9 pp. Auto and Stir 
Ballades; 

lipp. Telegraph 
Instruments; 

42 pp. Motors and 
Dynamos; 
pp. Flashlights; 
2 pp. Medea! B.9.1.-
141108; 
3 pl). Ammeters and 
Voltmeters; 

20 pp. blectreal and 
Mechanical Books. 

I THE WILLIAM B. DUCK CO. 
244-246 Superior Street, Toledo, Ohio 

RADIO APPARATUS 
on the 

INSTALLMENT PLAN 
Pull particulars and the IIVA mica meads 
sent on receipt of ten cur 1, outt. 

J. DONALD VANDERCOOK 
LOMBARD lt,x 442 ILLINOIS 

M AGAZINE 

EVERYDAY ENGINEERING MAGAZINE 
Is Now 20 Cents Per Copy 

SUBSCRIBE AND SAVE MONEY 
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A Wireless Telephone Now 
Possible for Every Radio Amateur! 

TRANSMIT your messages in words instead of dots and dashes! Install a DeForest 
Oscillion Radiophone Transmitter as part of your set and you can do it. Nothing compli-
cated or impractical. The Type "0" Transmitter shown below plugs into lamp socket. 

Just plug in, connect antennae and ground, push a button and talk! Voice quality superior to 
that over a wire; clear, distinct and continuous. Once adjusted it requires no further attention. 
No special apparatus needed to receive Radiophone messages over limited distances. Same 
transmitter equally effective for both telephone and telegraph. Throw a switch and telegraph; 

throw it back and talk! Not an experiment or an im-
practical instrument. Absolutely perfect in performance 
and guaranteed to operate as claimed when instructions 
are followed. 
Add the DeForest Oscillion Radiophone Transmitter to 

your set and you can send messages by telegraph or tele-
phone. Its cost is not prohibitive and it is the coming 
development in Radio Service. Find out all about it— 

Send for the DeForest Catalogue 
A 56-page book full of vital Radio information 
for the Amateur, including wiring diagrams and 
other data. Sent postpaid for 10 cents in 
stamps. Send for yours today. 

DEFOREST RADIO TELEPHONE 
DeForest Complete Radiophone Transmitting and Receiving Station & TELEGRAPH COMPANY 

Type "0," Oscillion Transmitter for Radio Telephone and Telegraph (left); Type 
T-200 AI 'Mimeo Tuner (center), and Type P-300 Combination Audion-rtitraudion Detector and 
One-litep dmpligee (right). This outfit comprises a complete Radio Telephone-Telegraph Station 
for both transmisMon anti reception. The instruments may be purchased separately. Rend for a 
catalogue and get complete detail& 

Inventors and Manufact u  of 
High Grade Radio Apparatus. 

1399 Sedgwick Avenue New York City. 

le4 • • Piiilemlw -„Newrifeelfifee0e----dme-

RECORDING WIRELESS MESSAGES 
A New Development in Radio that Makes it Possible to Record Wireless Messages on 

a Tape and to Give Visible or Audible Indication 
upon the Reception of Signals by Means of a Light 
or Bell. 

A Practical Device 
This instrument is the only thoroughly reliable device 
that has been perfected for the recording of wireless 
messages. A new principle has been brought into use 
which makes possible great sensitivity without any 
sacrifice in ruggedness. 
This instrument will function with entire satisfaction over long 
distances. 

JEWELLERS ATTENTION! • 
By placing this device in your window Arlington Time Signals 
can be made visible to pedestrians. Be the first one in your 
town to introduce this novel feature. 

Literature Gladly Furnished upon Receipt of Stamp 
Price does not include tare register. 

AMERICAN RADIO RECORDER & SIGNAL CO. 
435 WILLIAM ST., BUFFALO, N.Y. 

'ATENTED 

PRICE $75.00 

Radio Traffic Association 
An organization devoted to the improve-
ment of Amateur Radio Traffic conditi,s, 

Brooklyn, New York 
AFFILIATED WITH THE A. R. R. I. 

LEARN WIRELESS TELEGRAPHY 
Fascinating and Educational Work—Rig Salaries—Prepare Now 

The United States Shipping Board is makingheavy demands upon usforDodge-truinedvrirelessoner-
stors. Travel all over the world, secure, free, unsurpassed living accommodations and earn a bigsalary, 

We Also Teach Morse (Wire) Telegraphy and Railway Accounting 
School established 45 years. Endorsed by wireless, railway and telegraph officials. Low 
rates. Students can earn living expenses while attending school. Catalog Free. Write Today. 
Dodge's Telegraph and Wireless Institute 33rd St. Valparaiso, Indiana 

High Frequency Resistance Measurements: Construction of a 
Heterodyne Wavemeter: Use of the Quenched Spark Gao; 
200-Meter Undamped Wave Transmitter. 

These are some of the articles which will appear In EVERYDAY, the snagazine that give 
accurate construction data on Instruments which do the work. If you miss a single isque, vos 
will lose information you cannot ifInd elsewhere. 

Please mention EVERYDAY ENGINEERING MAGAZINE 
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A GOOD WAVEMETER 
AT A MODERATE PRICE 

is accurate, simple and 
rugged. Comprises a port-
able oak case 53/4 " x 81/4" 
x6 1/2" with hinged cover, 
bakelite panel, balanced 
condenser, buzzer, detector, 
switch, binding posts, and 
two 2-unit inductance wind-
ings, range 200 to 2000 
meters. 

Price $27.50 

These meters are in stock for 
immediate delivery, and are 
carried in stock by most 
good dealers. 

TYPE B. Q. WAVEMETER 

Bulletins Z and r sent for 4c Stamps list our complete line of high grade, moderately priced 
apparatus for the radio laboratory. Bulletin R lists the Cambridge Rectifier for Storage 
Battery Charging. 

CLAPP-EASTHAM CO., 131 Main Street, Cambridge, Mass. 

The Wise Radioman 
looks for service as well as quality and workmanship 
when he buys radio apparatus. 

We are selling a high grade line of Amateur and 
Commercial radio apparatus and equipment which will 
assure you of maximum satisfaction. 

Just received—a large stock of Storage and "B" Batteries 
particularly adapted for Audion and Amplifier work, made of the 
best materials and guaranteed to give good hard service which 
we are offering at prices it will pay you to investigate. 

Our organization is always ready to render "personalized" ser-
vice with every purchase making it a pleasure for you to do 
business with us. 

--k•iiolut fit -,.-ere Send 10 cents for our new catalog—just off the press— 
‘0,°' ----- you will say it's "different." 
uf WIi-

The International Electric Co. 
Eugene D3 ner, President 

"Quality Apparatus 226-A Fulton Street, New York, N. Y. 
and Service" 

THE RADIO ENGINEERING CO. 
(INCORPORATED) 

BY POPULAR ACCLAMATION 
Manufacturers of 

"RECO" 
DETECTOR 

& 2-STEP AMP. 

$40.00 
"Radio Apparatus" 

"RECO" 

KEY 
$6.50 

10 AMP. 

TO H. I. M. THE AMERICAN AMATEUR 
Standard in Design, Workmanship and Service. 

Apparatus mad• to order. Our low prices will surprise you. We are specialists In Short Wave Relay 
Station equipment. Our Monthly Bulletins, describing our new products, mailed you for six cents in stamps. 

Get on Our Malting List— Get Ready for the Fell. Agents tor all Standard Duality Radio Apparatus. 

614 North Calvert Street, Baltimore, Maryland Branch at Richmond. Va., P. O. Box 859 

THE OUTSTANDING FEATURE OF THE RADIO ARTICLES IN EVERYDAY is that you 
can believe what you read because the instruments described are actually built and 
tested and known to work. They are not ideas on paper. That la why EVERYDAY 
carries such a high reputation among experimenters. 

EVERYDAY SCIENCE NOTES 

The iron mines of Bill Island, Newfound-
land, have been attracting some attention. 
There are two areas, one good for 700,000 
tons per annum, the other for 600,000 tons. 
There is enough it is believed to keep the 
mines going for centuries. In Nova Scotia 
a 10,000,000-ton deposit is cited, lying near 
the coast. 

From England comes the interesting in-
telligence that the manufacturers of automo-
biles are seriously turning their thoughts to 
the manufacture of air-cooled engines. Pre-
sumably it is the aeroplane that has awak-
ened this interest, but to us in this country 
it is a very familiar subject, as we have 
several very successful cars of the type in 
question, and have been familiar with such 
for many years. 

Exploration of the upper regions of the 
atmosphere by huge rockets, as our readers 
know, has been proposed. And now comes 
the suggestion that there might be danger 
in such attempts, the idea being that there 
may be hydrogen gas in the higher regions 
and that a rocket might bring about a 
catastrophy by igniting it. This is a very 
odd and fanciful idea. 

It is calculated that on the Pennsylvania 
Railroad it takes 127 men to do the work 
formerly done by 100. This is supposed to 
have occurred in the last two years. In 
shop work the output per man has fallen to 
three-quarters on a ten-hour basis; if the 
eight-hour day be taken as the basis the 
decline is about 40 per cent., or it takes 
ten men to do the work formerly done by 
six men. 

It was observed that piles in the Great 
Salt Lake lasted a long time. Now railroad 
sleepers are soaked in the water of the lake 
for a year before use; Oregon pine sleepers 
are greatly improved in durability by this 
system. 

In Algeria truck drivers found that their 
trucks would give them electric shocks, 
during the siroccos or high winds of that 
region. They avoided them by attaching a 
dragging wire to the truck. This gave a 
ground and kept the chassis discharged. 
Otherwise the insulation afforded by the rub-
ber tires kept them in a charged condition 
once the flying sand had so affected them. 

Three of four instances of whales killed 
by the Allies' dirigibles in the war have been 
cited. They were mistaken for submarines 
and bombs were dropped with the idea of 
sinking the enemy craft, but it was the poor 
cetacean that suffered. The English sub-
marines evolved a method of signaling by 
jets of water or sterm. This increased their 
resemblance to whales and it is said that one 
was mistaken for a whale by a friendly 
ship. 

The porosity of porcelain telegraph and 
power line insulators has been lately carried 
out in New Zealand. They were subjected 
to a pressure of 2,000 lbs. to the square inch 
in a cavity in a steel block. The hole was 
3 inches wide and 614 inches deep and was 
closed with a plate an inch thick. A solu-
tion colored red was used to enable the 
penetration to be tested. Some showed no 
penetration and no relation between the 
specific gravity and porosity could be traced. 

Please mention EVERYDAY ENGINEERING MAGAZINE 
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BOOK REVIEWS 

COMPLETE PRACTICAL MACHINIST. By Joshua 
Rose, M.E. Published by the Henry 
Carey Baird Co., 2 West 45th Street, New 
York, N. Y. Size 5 x 7y2, bound in cloth, 
contains 536 pages and 432 line drawings 
and halftones. 
This book is a particularly complete 

treatment of general machine shop proc-
esses and machine operation. It seems 
to have been prepared with the aim to 
interest the student and workman rather 
than the advanced machine designer or 
engineer. The contents are written in a 
practical, straightforward manner 
easily digestible to the layman as well 
as to the experienced mechanic. All 
of the various machine shop subjects 
that it treats are well illustrated in a 
way that greatly facilitates proper 
understanding. As a home study book 
for the man desiring to advance him-
self where he is employed, few would 
be more useful. 
The chapters cover the following 

subjects: Cutting Tools for Lathe and 
Planing Machines, Cutting Speed and 
Feed, Boring Tools for Lathe Work, 
Screw-cutting Tools, Lathe Dogs, Car-
riers or Drivers, Turning Eccentrics, 
Hand Turning, Drilling in the Lathe, 
Boring Brass, Slotting Machine Tools, 
Twist Drills, Tool Steel Taps and Dies, 
Vise Work—Tools, Fitting Connecting 
• Rods, Milling Machine and Milling 
Tools, Grinding Stone and Tool Grind-
ing, Lining or Marking Out Work, 
Machine Tools, Precision Lathe At-
tachments and Their Use, Fellows 
Gear Shaper and Its Operation, Mis-
cellaneous Attachments and Machin-
ery, To Calculate the Speed of Wheels, 
Pulleys, Etc., How to Set a Slide Valve 
and Pumps. 

SELENIUM CELLS AND How THEY ARE MADE. 
By Samuel Web. Published by Progress 
Publishing Co., 1812 Lexington Ave., New 
York City. Contains 30 pages, bound in 
paper and illustrated with halftones and 
line cuts. 
This is one of the very few books that 

have been published on the interesting 
subject of selenium, its properties and 
use. Also includes a brief historical 
sketch of the element and the method 
of producing it on a commercial scale. 

Probably the most interesting data 
in this booklet is the clear discourse 
given on each of the well known types 
of selenium cells. The Bell-Tainter, 
Fritts, Mercadier, Bidwell, Townsend, 
Gripenberg, Ruhmer, Hammer and 
other cells of note are treated in an 
understandable way. The latter part 
of the booklet is devoted to general 
constructional data. A very interesting 
table showing the sensitivity of 
Ruhmers cells at different distances 
and with different sources of light is 
given. Another very useful table is 
included which has to do with inertia. 

T eirecut down the cost per cut 

How Many S. P. M.? 
"Haste makes waste" is just as 
true of hack saws as of anything 
else. Forcing a blade by increas-
ing the strokes per minute means 
a quickly dulled blade. 50 to 60 
strokes per minute is about as fast 
as it is economical to run when 
cutting dry. On soft steel, using 
compound, saws may be run to 
advantage at about 100 S. P. M., 
at from 65 to 80 on annealed steel, 
and on unannealed tool steel at 
about 60 to 80 strokes per minute. 

Follow the Starrett Hack Saw 
Chart, put on the weight and 
watch the, cutting cost decrease. 

THE L. S. STARRETT CO. 
The World's Greatest Toolmakers 

Manufacturers of Hack Saws Unexcelled 

ATHOL, MASS. 

US-ET—Star 

Richardson's Polyphase Slide Rule 

has the regular A, B, C and D scales; also a CI or 
Polyphase Scale, Logarithm. Sine and Tangent Scales. 
All graduations are printed on white coated steel from 
engine divided plates. These Scales are accurate and 
will retain their accuracy Indefinitely. They are not 
affected by acids, alkalies, water or grease. Length of 
rule 10". A 100 page Instruction Book, which teaches 
all there is to know about slide rules, is sent with 
each order. 

Price of the Richardson's Polyphase Slide Rule, In 
cue, with a 100-page Instruction Book. 22.00. 
An ideal slide rule. It Is low priced and an equal 

to any other rule in appearance, accuracy and dura-
bility. Be convinced. Your money will be promptly 
refunded if you are not satisfied. 
Send for our 40 page catalogue of supplies. It de-

scribes rules ranging from 50e to $10 each. Instructions 
in Logarithms and Trigonometry free with every catalogue. 

GILSON SLIDE RULE CO., Nike, Mich. 

Speed Lathe $7 Complete Swing 7 ins. 24 in. metal bed 
Head has a three step cone. Spindle is hollow. 
Centers are No. I Morse taper shank. Tall stock has 
a screw feed spindle and No. 1 Morse taper shank 
center. Spur center is furnished for wood turning. 
Bearings are of high grade bearing metal and are 
adjustable to wear. Rest is adjustable to all posi-
tions. Lathe is complete at the above price. Longer 
bed $1.00 per additional foot. 

M. & J. SPECIALTY CO. 
252 S. Parke St.. Pontiac. Minh, 

the sp eed 

42-982 

STAUNCH 
TOOL Chest economy means a Union Tool Chest 
1 —the chest of stauncher construction for 
stauncher service. Built of solid oak, top and bot-
tom rabbeted in and frame joint, leek-cornered, 
not dove-tailed. Union Tool Cheets outlast the 
tools they contain. Bangs, knocks. jolts, felts, bad 
weather do not hurt your 
tools when you keep them 
safe and secure in a 
Union Tool Chest. 24 
Styles and Sizes. 
Write for Catalog, prices 

and name of nearest 
dealer and guarantee. 
If no dealer near yvm, 
write for special offer. 
Union Tool Chest Co., 
Inc.. 34 Mill Street, 
Rochester, N. Y. 

REWINDING A. C. MOTORS 
And all methode for connecting and reconnecting are 
clearly shown In the ELECTRICAL WORKERS 
FRIEND. 66 diagrams with detailed explanation, 
solving every rewinding and reconnecting problem. 
Electricians and Experimenters will tInd this book 
exactly what the name implies "The Electrical 
Workers Friend." Price $4.00 Cash with order or 
(C.O.D.—U.S.A. only). 

HENRY F. BOSSHART 
P. O. Box 68 Heartwood Si.. Pittsburgh, Penna. 

SEE SPECIAL SUBSCRIPTION OFFER ON PAGES 84 and 85. I 
GIVEN AWAY FREE. 

VALUABLE BOOKS 

Please mention EVERYDAY ENGINEERING MAGAZINE 
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Just Published 

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

ILLUSTRATED BY SPECIAL DRAWINGS AND PHOTOGRAPHS 

HOME MECHANIC'S 
WORKSHOP COMPANION 

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

ANDREW JACKSON JR. 

EVERYDAY ENGINEERING SERIES 
_NORMAN_W. HENLEY_PUBLISHING CO. 

2 WEST 45 TH. STREET. NEW YORK 

For the Handy Man in the 
home or Shop 

There has always been a demand 
for a hand book of mechanical in-
struction that would help the average 
everyday man to do the many small 
jobs of repair work that are found 
around the home and shop. 

This treatise includes a compilation 
of useful suggestions that cannot fail 
to interest the handy man, and while 
it is not intended for mechanical ex-
perts or scientists, it will prove to be 
a veritable store of information for 
any one who desires to rig up a small 
shop where odd jobs can be carried 
on. 

The subject matter is divided in 
five parts as follows: 

Chapter 1—The Home Workshop 
and Its Equipment. Chapter 2— 
Special Tools and Shop Expedients. 
Chapter 3—Useful Home Appliances. 
Chapter 4—How to Do Things Elec-
trical. Chapter 5 — Helpful Recipes 
and Formulae. The illustrations are 
especially clear and all suggestions 
are further amplified or made more 
easy of comprehension by hundreds 
of thumb nail sketches made by the 
author. 

HINTS AND TIPS 
FOR 

AUTOMOBILIS TS 

MONEY SAVING HINTS ON CARE AND OPERATION 
ALSO LOCATION AND REPAIR OF ROADSIDE TROUBLES 

VICTOR W PAGE 

EVERYDAY ENGINEERING SERIES 
NORMAN W. HENLEY PUBLISHING CO 

2 WEST 45 TH STREET. NEW YORK 

For the Automobile Owner 
or Driver 

This volume is replete with inter-
esting facts compiled by an expert 
from a mass of information furnished 
by the Service Departments of lead-
ing automobile makers on operation, 
upkeep, lubrication, location of 
troubles and simple repairs of auto-
mobile parts. The instructions given 
are concise and to the point and no 
information that will help in the 
everyday operation of automobiles is 
omitted. 
The book is ideal for the busy man 

or woman who wants to know about 
car operation and upkeep because of 
the economies possible when an auto-
mobile is intelligently operated. It 
contains many money saving hints 
and a brier simple exposition of loca-
tion and remedy of roadside troubles 
apt to occur under ordinary operat-
ing conditions. 
The permit of logical presentation, 

the subject matter is divided into four 
chapters. Chapter 1 deals with the 
Control and Operation; Chapter 2, 
Systematic Inspection and Lubrica-
tion; Chapter 3, Power Plant and 
Auxiliary Groups; Chapter 4, Auto-
mobile Care and Maintenance Sug-
gestions. 

HOWTO MAKE &USE A SMALL 
CHEMICAL LABORATORY 

AN INTRODUCTION TO THE STUDY OP 
INORGANIC CHEMISTRY WITH DIRECTIONS 
FOR THE CONSTRUCTION OFA SMALL LABORATORY 

(By 

RAYMOND FRANCIS YATES 

0 
EVERYDAY ENGINEERING SERIES 
NORMAN W. HENLEY PUBLISHING CO 
2 WEST •5 TH.   NEW YORK 

For the Student Chemist 
and Experimenter 

The treatise covers all of the es-
sentials of elementary chemistry. The 
law of definite proportions, solutions, 
crystalloids, colloids, electrolysis, etc., 
are explained. The second part of 
the book is devoted to chemical and 
electro-chemical experiments. Only 
those experiments that will tend to 
broaden the readers' knowledge of 
chemistr y in general have been 
chosen. 

The third part of the book describes 
the construction and fitting out of the 
home chemical laboratory. Direc-
tions for the construction of the many 
simple pieces of chemical apparatus 
are given. A chemical balance, ring 
stand, electric furnace, etc., are de-
scribed in detail, with working draw-
ings. The manipulation of chemical 
glassware is also treated. 

This book gives all the necessary 
information for a well-grounded un-
derstanding of chemistry. It will not 
only be a help, but an inspiration to 
study further into this fascinating 
realm of science. 

Fill Out the Special 

A SPECIAL OFFER TO READERS OF » 
ANY ONE OF THE ABOVE VALUABLE BOOKS WILL BE 

TRY TO SEND US FOUR NEW SUBSCRIBERS—WITH YOUR 

Plank on Page 78 of this Issue. Check Off the Title Desired and Mail with Your Remittance to t 

Please mention EVERYDAY ENGINEERING MAGAZINE 
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Just Published 

Should be in Every Practical Man's Library 
All of these Books are written in Simple Non-technical Language and 
contain Information of Real Value on Subjects of Timely Interest 

RADIO BOOKS CONTAIN MANY WIRING DIAGRAMS 

SOLDERING &BRAZING 

A USEFUL HANDBOOK FOR MECHANICS 

17.y 
RAYMOND FRANCIS YATES 

EVERYDAY ENGINEERING SERIES 
NORMAN W. HENLEY PUBLISHING CO 

2 WEST 45 TH. STREET. NEW YORK 

For the Mechanic and 
Model Maker 

This treatise gives all the necessary 
"kinks" that will enable one to ac-
complish successful soldering. If a 
mechanic has not succeeded in his 
soldering, this book may tell him just 
what he needs to produce good work 
—something that he may heretofore 
have forgotten. 

Hard soldering, for some reason, 
is not generally known. Hard solder-
ing, however, is very important and 
must be used in all cases where soft 
solder does not possess sufficient 
strength. Hard soldering and solders 
are thoroughly covered in the book. 
Nothing has been omitted that will 
enable the mechanic to apply hard 
solder successfully. 

Brazing and all of its important 
ramifications are treated in detail. 
Brazing, like hard soldering, is a pro-
cess little understood by many me-
chanics. The book "Soldering and 
Brazing" is divided in five parts as 
follows: Part I—Soft Soldering; Part 
II—Hard Soldering; Part III—Braz-
ing; Part IV—Heating Devices; Part 
V—Soldering Notes. 

RADIO HOOK-UPS 

A BOOK OF THE MOST ADVANCED CIRCUITS 
OF RECEIVERS.AMPLIFTERS AND TRANSMITTERS 
Be DAMPED AND UNDAMPED WAVE WORK: 

eBy 

M. B. SLEEPER 

EVERYDAY ENGINEERING SERIES 
NORMAN W. HENLEY PUBLISHING CO 

2 WEST 45 TH. STREET. NEW YORK 

For the Radio Experimenter 
and Amateur 

In this book, the best circuits for 
different instruments and various pur-
poses have been carefully selected 
and grouped together. The result is a 
comprehensive summary of radio cir-
cuits for tuning coils, loose couplers, 
capacity coupling, variometers and 
other equipment for receiving long 
and short damped and undamped 
waves, damped, undamped and modu-
lated wave transmitters using buzzers, 
spark coils, transformers, arcs and 
vacuum tubes, telephone transmitters, 
laboratory oscillators, vacuum tube 
characteristic measuring c ircuit s, 
wave-meters, and audibility meters— 
in short, diagrams for every purpose. 

A special feature of this book is 
the explanations which accompany 
each circuit, giving constructon or 
operating details. Spaces are also 
provided for notes on the results ob-
tained with each diagram. This ar-
rangement, coupled with the skillful 
selection of the circuits, makes Radio 
Hook-ups an essential to every radio 
experimenter or operator. 

DESIGN DATA FOR RADIO 
TRANSMITTERS & RECEIVERS 

SIMPLE METHODS FOR DESIGNING APIXRAIIIS 
ACCORDING TO ADVANCED AND APPROVED PRACTICE 

M B SLEEPER 

EVERYDAY ENGINEERING SERIES 
NORMAN W. HENLEY PUBLISHING CO 
WEST 45 TH STREET. NEW YORK 

For the Radio Engineer 
and Student 

Far from being a collection of f or-
mulas, Design Data takes up in proper 
sequence the problems encountered in 
planning all types of receiving sets 
for short, medium, and long wave 
work, and spark coil, transformer, and 
vacuum tube transmitters operating 
in 200 meters. 

Where formulas are difficult, tables 
have been worked out so that values 
can be found without the use of 
mathematics. The few for mula s 
given are so simple that any school 
boy can solve them. The subjects 
are so arranged that, having decided 
upon the type of receiver or trans-
mitter to be built, the reader can 
locate immediately the problems and 
solutions required. 

In Design Data, radio experiment-
ers are given such information, read-
ily accessible, as to make it possible 
for them to have modern and highly 
efficient equipment and to get the 
best possible results from the instru-
ments they make or buy. 

, EVERYDAY ENGINEERING MAGAZINE 
SENT FREE FOR EACH NEW OR RENEWAL SUBSCRIPTION 

OWN—SO WE CAN SEND YOU THE SET OF SIX BOOKS 

EVERYDAY ENGINEERING MAGAZINE, 2 W. 45th ST., NEW YORK CITY 
Please mention EVERYDAY ENGINEERING MAGAZINE 
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(Continued from page 68) 
the lever folds up flush with the case 
when not in use. Inside is the break-
ing mechanism and a small resistance, 
shunted across the key to prevent spark-

Fig. 3. Details of the thermo ammeter mounting 

ing and also to keep the buzzer inter-
rupter in vibration between the dots 
and dashes. This idea might be ap-
plied to spark coils as well. 

dows are provided behind the heavy 
wire mesh. Fig. 1 shows the open-
ing through which the audion is re-
moved. 

Fig. 3 illustrates the method em-

ployed for mounting the Weston thermo 
ammeter. As it is not practical to use 
the ordinary flush mounting, a yoke was 
made to fit around the case, fastened 

1.11111111111111111L--

of the case, showing the controls and location of the spare part box Fig. 4. Front 

Attention is also called to the pro-
tection provided for the ammeter and 
audion observation opening. To pre-
vent the admission of dust, glass win-

to the flange by machine screws. 
In this way the flush mounting effect 

was secured without actually putting 
the ammeter on the front panel. 

THE RADIO INTELLIGENCE 
POST 

The Radio Intelligence Post of the 
American Legion wishes to hear from 
former service men who were attached 
to the Radio Intelligence Section of the 
General Staff. 
Membership in this Post should be 

interesting to these men for the oppor-
tunities it gives for exchange of ex-
periences and social activity, as well as 
keeping abreast of radio developments. 
The secretary is A. L. Bernhard, 

1679 42nd Street, Brooklyn, N. Y. 

ENGLISH RADIO ASSO-
CIATIONS 

er HE American radio clubs will un-
doubtedly, find it of great interest 

to correspond with some of the newly 
established associations in England. 
An exchange of ideas and co-operation 
can be established in this way. Below 
are the names of some of the associa-
tions and their secretaries. 
The Wireless Society of London. 

Hon. Secretary, Mr. H. L. McMichael, 
32, Quex Road, West Hempstead, N.W. 
London, England. 
The Manchester Wireless Club. Hon. 

Secretary, Mr. J. C. A. Reid, 16, Haw-
thorn Avenue, Monton, Eccles, Man-
chester, England. 
The Derby Wireless Club. Hon. 

Secretary, Mr. S. G. Taylor, St. Mary's 
Gate, Derby, England. 
North Middlesex Wireless Club. 

Hon. Secretary, Mr. E. M. Savage, 
Nithsdale, Eversley Park Road, Winch-
more Hill, N. 21, North Middlesex, 
England. 
There is a radio society in Belgium 

with which correspondence can be car-
ried on in the English or French lan-
guage. 
Le Cercle Belge d'Etudes Radio-

téléraphiques. The Secretary is M. 
Pierre Tollenaere, 209, Bd. Leopold 11, 
Brussels, Belgium. 

SOUTH JERSEY RADIO ASSO-
CIATION 

er HE South Jersey Radio Associa-
tion has just elected new officers 

for the ensuing year. This organiza-
tion has been in existence for some time. 
During the war it conducted a radio 
school and graduated many men who 
went into the service. It is now look-
ing forward to a bright future and hopes 
to secure members from all parts of 
South Jersey. If the experimenters 
from this part of the country will co-
operate with the Association we can 
make it a live, wide-awake one which 
will benefit everyone. 
The meetings are held every third 

Thursday of the month at Collings-
wood, N. J. Communications should 
be addressed to Edward B. Patterson, 
West Walnut Avenue, Merchantville, 
N. J. 
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NON-BACK-FIRING GAS 
BURNER THE sketch shows a cheap and 

easily constructed gas burner that 
gives a hot flame. All that is needed 
is a piece of 1X" pipe, 5" long, and a 
piece of pipe with long thread on 
one end, a piece of Yi." x 1" iron strip, 
and one Vg" pipe cap. Screw the long 
thread of w pipe through the 54 x 1" 

Both of these tests, as well as others 
started later, must continue for a num-
ber of years, yet before the relative value 
of the sodium-fluoride treatment for ties 
and timbers is definitely known. 

NOTES ON BEARINGS 

THE projected area of a bearing is 
equal to the diameter of the shaft 

multiplied by the length of the bear-

Non-back-firing gas burner 
iron strip and then screw on h" cap to 
the end of the pipe that projects through 
with 1/16" hole drilled in the center. 
This burner can be turned down to 
mere pilot light when not in use, and 
will not go out.—Harry F. Mack. 

SODIUM FLUORIDE AS A WOOD 
PRESERVATIVE 

'VESTS made years ago at the Forest 
1 Products Laboratory indicated that 

sodium fluoride might be successfully 
used as a wood preservative, because it 
had high toxicity, was not injurious to 
metal, and was convenient to handle. 
Laboratory tests alone, however, are 
never sufficient to establish the value of 
any material as a wood preservative; 
actual service tests, even though they 
require years to complete, are also 
needed. 

In order to obtain comparative dura-
bility records, the laboratory in 1914 
placed sap-pine ties treated with sodium 
fluoride, together with ties treated with 
zinc chloride and creosote, in one of the 
mines of the Tennessee Coal, Iron and 
Railway Company, at Birmingham, 
Alabama. Similar service tests were 
also started at this time on red oak ties 
placed in the tracks of the Baltimore 
and Ohio Railway Company. 

After five years of service the mine 
ties which were treated with sodium 
fluoride have been found in as good 
condition as those treated with zinc 
chloride, both showing very little de-
terioration. The creosoted mine ties ap-
parently were in still better condition, 
while the untreated ones were in various 
advanced stages of decay. The red oak 
railway ties treated with sodium fluo-
ride were practically all sound, as were 
those treated with zinc chloride, whereas 
a large percentage of the untreated oak 
ties had been removed. 

ing. Pressure per inch, therefore, may 
be arrived at by dividing the total pres-
sure by the projected areas of the bear-
ing. Required bearing area is the total 
pressure divided by the allowable pres-
sures per square inch, giving the re-
quired projected area in square inches. 
Required bearing length is the total 
pressure divided by the desired pressure 
per square inch, and this again divided 
by the diameter of the shaft; or the pro-
jected area divided by the shaft's di-
ameter. 

Allowable pressure per square inch 
ranges from 10 to 30 lbs. for high-speed 
shafts in babbitted bearings. to 100 lbs. 
for large slow-speed shafts. Engine 
crankpins often sustain 1,000 to 3,000 
lbs. the sq. in. 

Speed of minimum friction is the 
ratio of motion at which, if varied from, 
either faster or slower, the friction of 
a bearing increases. With perfect lu-
brication it is believed to be between 
100 and 150 ft. per minute. 

A curious and not particularly valuable 
presentation of a hypothetical trip to the 
moon is given by one of our contemporaries. 
As there is no atmosphere for an aeroplane 
propellor to work in, above a certain altitude, 
the logical deduction is that the propelling 
motor would have to be of the reaction or 
rocket type. Then as gravity ceased, if the 
speed was uniform water would not pour, 
the operator would float about in his com-
partment, and a fictitious gravity effect 
would have to be created by having a con-
stantly accelerated speed. As the efficiency 
of the reaction engine is very low a vast 
amount of explosive to operate it would 
have to be carried—a consumption of some 
500 lbs. to the mile might be looked for. 
The physiology of the operation is not treat-
ed of by our authority—life in a vacuum is 
presumably beyond his planning. Finally 
he takes the view that there is enough energy 
for the transit locked up in an ounce of 
radium, but over 1700 years would be re-
quired to get it out. 

Learn Drafting 
Employers everywhere are looking for skilled 

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

Drafting offers exceptional opportunities to a 
young man because drafting itself not only com-
mands good pay, but it is the first step toward 
success in Mechanical or Structural Engineering 
or Architecture. And drafting is just the kind of 
work a boy likes to do. There is an easy delightful 
way in which you can learn right at home in spare 
time. For 28 years the International Correspond-
ence Schools have been giving boys just the train-
ing they need for success in Drafting and more 
than 200 other subjects. Thousands of boys have 
stepped into good positions through I. C. S. help, 
but never were opportunities so great u now. 
Let the I. C. S. help you. Choose the work you 

like best in the coupon, then mark and mail it. 
This doesn't obligate you in the least and will bring 
you information that may start you on a success-
ful career. This is your chance. Don't let it slip 
by. Mark and mail this coupon now. 

•aw WM OUT Mang ---

INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX E 07E F, SCRANTON, PA. 

Explain, without Mtigating me. how I can qualify for the 
position, or in the subject, before which I mark X. 

MECHANICAL DRAFTING 

1 SALESMANSHIP 

STRUCTURAL DRAFTING ADVERTISING 
SHIP DRAFTING Show Card Writer 
ELECTRICAL DRAFTING Sign Painter 
ARCHITECTURAL DRAFTING ILLUSTRATING 
SHEET METAL DRAFTING Cartooning 
BOILERMAKER DRAFTING BUSINESS MANAGEMENT 
BRIDGE Drumm) Private Secretary 
MACHINE DESIGN - BOOKKEEPER 
ELECTRICAL ENGINEER Ste aaaaa pher and Typist 
Eleetrie Lighting and Railways Cert. Public Accountant 
Electric Wiring TRAFFIC MANAGER 
Telegraph Engineer Railway Accountant 
Telephone Work GOOD ENGLISH 
MECHANICAL ENGINEER Teacher 
Machine Shop Practice Common School Sokkete 
Gas Engine Operating Mathematics 
CIVIL ENGINEER CIVIL SERVICE 
Surveying and Mapping Railway Mail Clerk 
STATIONARY ENGINEER AUTOMOBILE OPERATGI 
Marine Engineer Auto Repairing 

PLUMBING AND RESTING 
CoCnitiralTmE or and Builder Textile Oren«, or Snot. 
Concrete Builder Navigation Nll Spanish 
Structural Engineer AGRICULTURE French 
CHEMIST Poultry Raising Italian 

Name 

Present 
Occupation 

Street 
and No.  

City  

7-35-10 

State 

BIG PROFITS forYOU 
inHB BATTERY CHARGING 

Start now to build big battery business. ODPoc-
tunnies best this season—more old cars driven— 
new fords with storage batteries. HB users are 
easily clearing 
$100 TO $200 EXTRA PROFIT EVERY 

Some even more. Get in the game! Thle HE 
8-Battery Charger recharge. I to 8 nuts batteries 
at one•. Current costa 10c to 16e per battery— 
Motorist paya 76, to $1.60. Figure your profits. 
No Electrical or mechanical experience required 
to operate No expensive renewals or adj twin ente. 
Small Cash Payment Puts this Money.Maker 
In Your Shop. 
Balance on eats monthly terms. Profits will 
easily pay for outfit. No burn out», no ex-
pensive renewals—eteady 24 hour. a day 
eerviee with BIG PROFITA. Absolute 
Money Back Guarantee. Tear out thin ad 
and mall TODAY for Information. 

HOBART BROTHERS COMPANY 
Box EE 41 Troy. Wile 

Macdart Since IRPS 

MONTH 

e.s 

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

With a Wading River 
«tilt, you, too, can 
build this perfect ex-
hibition and experi-
mental model. It is 
equipped with complete 
controls, dummy Lib-

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

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

Feb. 9, 1919. 
Have had fine success with my Nieuport Biplane. It has flown 
181 feet. E. Waterhouse, 521 W. Mo. St., El Paso, Texas, 

SET OF II SCALE DRAWINGS OF BEST KNOWN MACHINES FOR $1.50 
This set includes the Nieuport monoplane, Bleriot, Curtiss Hydroplane, Antionette, Langley 
Tandem, German Taube, Deperdusin, Wright biplane, White Racer, White Flyer, and Champion 
Racer. Send Sc for our latest catalogue containing illustrations of models of Curtiss J.N.4-B, 
8.P.A.D. Scout, De Haviland 4, Caproni Biplane, Handley Page, Sopwith Triplane and others. 

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

Send for This Book 
of Model Aeroplanes 
WI» bow you can build and fly accurst*, re-
duced-goals Models of real Aeroplanes; DI 
HAVILLAND Battle Plane. NC-4 and others. 
You can build one easily. Send 10e in stamp 
NOW and get this 48-page book. 
Plans fer Model Aeroplanes—NC-4, 
150c; DI HAVILLAND B•ttle 
Plane. Curtiss Military Tractor. 
!Herten Monoplane. Nieuport Mono-
plane, Taube Monoplane, 15e each; • 
Gel Peon champion Racer. 250. fit - I.St 
Pend for Plans or Book Today. 7,4_810,e .: 

SUPPLY COMPANY 
IDEAL AIRPLANE & 

Moking Model Aeroplanes Saxe 1911 I 

Cox, W. Minion & Weed« Sis. 
New York 

/ireereer 

Glide 
"0" Plane 

Learn the principles of 
Aviation by flying our 
famous Glide "0" Plane, 
shipped complete ready 
to assemble and fly with 
illustrated flying instruc-
tions. PRICE 55 Cents 
POSTPAID IN U.S.A. 
Illustrated instructions from 
which you may carve an ac-
curate propeller complete with 
a sample propeller blank. 30 
Cents POSTPAID IN U.S.A. 

Both the above postpaid in U. S. 
A. 75 Cents. Send for our cat-
alogue D4. It is free. 

HEC Aeroplane Co. 
345 East 49th St., New York City 

A MAGAZINE DEVOTED 
TO AMATEUR WIRELESS 

AVIATION FREEInformation 

n. us your namo an ad r .. or ull n armai on 
regarding the Aviation and Airplane business. Find 
out about the many great opportunities now open and 
how we prepare you at home, during spare time, to 
qualify. Our new book "Opportunities In the Airplan• 
Industry" also sent free if you answer at once. 

AMERICAN SCHOOL OF AVIATION 
Dept. 7494 431 S. Dearborn St. CHICAGO 

Umake 
Airplanes t)unin Met' el IN.-4 oan 
be made complete ready to 
BY trora UmakeM No. 17 
(Price 93.00), which includes 

blueprinta, wood, metals, rubber and special tools neces-
sary. Send for this set quick and Make Money Making 
UmakeM Flying Airplanes for gale. Enormous demand. 
Profits Wit. Completed Plane sells at 910 and can be 
made in 6 hours from UmakeM No. 17 Set. Ask about 
our 40 other UmakeM sets for making Atrplanes, Toys. 
Novelties. Work Benches and practical Screw Cutting and 
Milling Lathes. 
W. R. PRICE, Inc., Dept. 17, UrnaheM Bldg.. 127 5th Ave.. N.Y. 

am ilFilryn" 1111111 

Official Organ. American Radio Relay Leagac;.. 

Radio Developments, Vaciuun Tubes, 
Regenerative Receiving, Loop Aerials; 
Relaying. Operating Department Work 
all A R. R. L. News; Humorous Stories 
by The Old Man. All these and many 
more are inrluded in QST. 

SPECIAL TRIAL OFFER 
Regular price $1.50 per year, 15 centa 
per copy. Introductory rate.. 9-monthe 
slibscription for $ I and attached coupon. 

11. MN A DOLLAR BILL TO COUPON 
AND MAL IT TODAY . 

RETURN COUPON 

American Radio Relay League, 
Hartford, Conn. 

Enclosed find $1; please enter my trial subscrip-
tion to QST for 9 months. 

Name  

Address 

a 

e 

UmakeM Club You send " for 
instructions, de' 

signa, blueprints then you 
Make UmakeM Money running 
UmakeM Community Shope or 

form your own UmakeM Club with the $5 outfit. You 
can make Bleriet. Curtiss, Sped and other Flying Planes; 
atop real Work Benches, Sewing Stands, Stationary Racks, 
Baskets, Book Troughs, Arks, Circus. Wagons. War Tanks, 
Action Toys, Dogs. Birds, Squirrels, Elephants. Rabbits, 
Goats. Toads. Giraffes. Ostriches. Numbers, Letters. 19 
Jointed Animals. Doll Furniture and Doll Houses Prin-
cipal dealers hoy all their toys end novelt lea note for Christman. Get 
your Umakstd chop 'darted nulck •nd coin Ilmeke M Money. 
W. R. PRICE, Inc., Dept. 17 UmakeM Bldg.. 127 5th Ave.. N.Y. 

MODEL CAR TRUCKS 
(Continued from page 12) 

truck on the roadbed. The sketch, Fig. 
8, gives full particulars of the device 
natural size, and it will, as far as the 
writer is concerned, be considered as the 
American model railroad standard fix-
ing for bogie trucks for all vehicles. 
The beaming springs should be de-

signed to take a load of about 16 oz. 
each with a deflection of about in.. 
the unloaded length being about 54 in. 
As already mentioned, the coefficients 
of scale tonnage are: 
1 lb. of model = 5.41 tons. 
1 ton of original = 0.184 lbs. in the 

model. 
Taking the car at an average of 40 

tons, the weight on each spring would 
possible. 
be 40 X 0.184 .4- 8 = .92 lbs. Tem-
pered springs should be obtained if 
The spliced ends of the crossbars and 

side frames of the truck may be bolted 
together with 3/32 in. bolts, and where 
additional realism is desired safety 
chains—often used in real practice to 
limit the movement of a truck—may be 
attached to these bolts. 
The transom of the car body may 

vary in design, but it is suggested that 
the dimension of its underside (includ-
ing the metal rubbing plate) being 
ratined for all types of vehicle at 1 9/16 
in. approximately, above rail level. A 
difference of 1/32 in. either way is of 
no account. 

In view of the fact that a British 
firm has adopted a similar design to 
the above, for their Y2  in. scale Pull-
man coaches, and readers can obtain 
castings, the points of difference, which 
are solely due to the manufacturing con-
siderations, may be mentioned. The 
axleboxes and equalizer are cast in one. 
but instead of the boxes working in a 
slot in the side frame casting, the latter 
is milled out as shown in the sketch 
and the journal rides in this slot. The 
axlebox therefore provides for the ver-
tical movement and control of the jour-
nal, while any longitudinal position of 
the journal is restrained by the milled 
slob. The sketches should make this 
clear. 
WHITE WRITING FLUID FOR 

BLUE-PRINTS 

AFLUID which I find is as good 
as any I have ever used for writ-

ing white on blue-prints is made of 
equal parts of sal-soda and water. An-
other fluid, not as good, is made by 
mixing equal parts of borax and water. 
Both .these fluids must be used with a 
fine-pointed pen; a pen with a blunt 
point will not work well. 

It is proposed by French electricians to 
use what they term "denatured electricity" 
for heating purposes. This kind of electric 
power is supposed to be made unfit for any-
thing but heating, and so is said to be 
"denatured". The current is periodically 
cut off or is purposely caused to fluctuate 
so as to be intolerable for lighting and to 
work badly for power. For heating such in-
terruptions are of no account. 

Please mention EVERYDAY ENGINEERING MAGAZINE 
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HEAVY DUTY SCREWDRIVER 

e'r HE improved type of screwdriver 
shown in accompanying cut will 

be found useful for turning large or 
tight screws. Any long bladed driver 
may be altered by heating and bending 
it into the shape indicated. It can be 

Monkey Wrench Applied 
Tie Give Addea:Leverage 

»rhonsirsioSZiliSrrionsweas 

.PLoe with Flattened 
£'ndto Increase 

Levercrge 

used with a piece of flattened pipe to 
provide increased leverage, or a monkey 
wrench can be applied. If the screw-
driver is of good grade of steel, the 
most stubborn of screws ordinarily be-
yond its capacity if used in the regu-
lar way, can be easily turned. 

SILENT CHAIN TOOL 

EMOVAL or replacement of the 
lock link of silent motor chains is 

made easier by the use of a tool that 
will draw the chain together while do-
ing the work. Such a tool comprises 

two steel hooks made of strip stock that 
may be caught into the links at each 
side of the master or lock link and con-
tracted by a thumbscrew and bolt. 
The steel jaws may be case-hardened 
to insure durability but this is not ab-
solutely necessary. 

The Siemens house is putting an inert dry 
cell on the market. Its exciting components 
are absolutely dry, so that it suffers no de-
terioration from standing for however long 
a period. Before using it water is added, 
and it at once becomes active. 

Triple the Mileage 
al 4 the Cost 

4000 Miles Guaranteed 
Reconstructed for durability. Su-
perior Super-Fabric Tires represent 
quality, value, service and satisfac-
Uon, and are guaranteed for 5,000 
miles good wear. Tires have 12 
plies of fabric of ordinary tires 
making them practically puncture 
and blow-out proof. 

Look at these Low Prises 
SIZE TIRE TUBE 
8013   $6.00 $2.50 
8013%   3.00 2.60 
323354 $. s. only  8.00 2.70 
81:4   9.00 2.90 
82:4   9.25 2.95 
8334   9.50 3.00 
3414   9.75 110 
8434U   11.25 135 
8534   1.50 8.40 
3614   12.00 3.50 
8535   1175 8.70 
8725   18.25 3.85 
Renner F r es With Every Tire-
State whether you want straight side 
or clincher, plain or non-skid. Bend 
$2.00 deposit for each Ur.; $1.00 
deposit on tubes; balance C. O. D. 
subject to examination, or 5% dis-
count if full amount is sent with 
order. 

SUPERIOR TIRE & RUBBER COMPANY 
Dept. 100, 633 First Avenue, New York City 

UNION TIRES represent the highest stand-
ard in reconstructed tires. Their 
reinforcement of 4 extra layer' of 
fabric reduces greatly blowout and 
puncture possibilities. Over 200.000 in 
use. To further increase mileage, we 
include with every tire ordered A 
PUNCTURE PROOF TUBE FREE 
that under ordinary conditionswill last 
ten to 20,000 miles. Our 6.000-mile tire 
guarantee certificate with every tire. 
PrIcesIncludeTlreundTube 
3033 .........57.40 323454  812.00 
30x3t4   850 33:4%   12.50 
rx33e.S.only 9.10 34x4%   19.15 
31x4  10.35 36x4 ...... 13 41 
82x4  10.70 36x4s¡   13.f5 
33x4  11.15 306..   14.F5 
3434  11.50 37x5   105 

Renner Free With Every Tire 
State whether you want straight side or clincher. 

plaits or non-skid. Send $2 deposi• for each tire ordered. 
balance C 0.D.. subject to examination, or 5 Percent 
discount if full amount is sent witF order. 

UNION RUBBER COMPANY 
Dept. 89, Racine Ave. Es 15th St., Chicago 

SHIP BY TRUCK 
Motor Cartage. 

One to Five-ton Trucks. 

Hauls made to any point in 
United States and Canada. 

Rates by hour, day or contract. 

W. H. SQUIRES 
1561 Woodward Avenue 

Detroit, Mich. 

You Can Save $50.00 
Ry recovering your old auto 
top frame yourself. We 
make [helm recovers to fit 

maki, and so 46 and up 
O• Parcels Pal Paid 

ran Grier u car can put it on. We furnish in • 
structions. Roof and quartera sawed togetht r 

with rear curtain, l'asteners welta and tack.. All complete. Give 
ma the name, year and model nitride., of your car and we will send 
cou our catalogue wit), sample. and quote you exact price. 

LIBERTY TOP & TIRE CO.. Dept. E3, Cincinnati, 0. 

Nature's 
Lure 

The freedom of 
riding anywhere 

is yours if you own a Black 
Beauty.The speediest,class-
lest bicycle you ever laid 
eyes on. 
We want to send you this 

wonderful bicycle. NVrite for 
big, free catalog illustrating 
many styles. Pick out the one 
that appeals to you. 
We ehip at our risk. We 

pay freight. After examining 
it you pay a small deposit. 
Then, send a dollar a week. 
No waiting to save up. 

18 Exclusive Features - 
Remember the Black 

Beauty is a real bike. Chock-
full of "clans." Graceful 
lines. Powerful steel con-
struction. Fascinating color 
combinations. 

Factory Wholesale Price 
You wave money by our 

"direct-to-you" plan. 

Repair Kit, Tool Case 
and Stand Free!Don't wait. 

Write f or 
Catalog nowt 

Sundries Get our factory 
prices first. Lowest 

anywhere. Tires, stands, 
horns, ips, parts, etc. Sun-
dries Catalog sent free. 

Haverford Cycle Co. 
Established 64 Years 

Dent. 474 Philadelphia 

pays 
for the 

Black 
Beauty. 
FREE 
Catalog 

in colors 

FREE Puncture' 
Proof Tube  

18,0 0 0 Miles. Record 
of this Tube. 

*me.: avant with 
etructed sed'irtireanieâ Zier zz,-. 
Price Includes Tubes and Tires 
28x3_$ 6.80 34x4 
30x3 - 7.20 34x4; 12.95 
30x3,4_ 8.30 35x44 13.20 
32x.3!; 8.90 36x4!i ....- 13.70 

10.15 35x5 14.35 
32:4 ___ 10.50 36x5 - 14.70 
33x4  10.95 37x5 /14.95 

l'er earl zeseedeel e!.% tira, Rat 
$.•?cluDitrefet tu  wzieee cetre-
rW e send you our guarantee bond I with order. This is  your protection. 

PUBLIC TIRE CORPORATION 
Dept. 57, 3500 S. Michigan Ave., Chicago, III. 

NEW PLUGS FOR OLD 
Your used Spark Plugs made 
new by our process. 

We clean and repair any 
Spark Plug. 

AGENTS wanted. 

SPARK PLUG SERVICE CO. 
6 Hendrie Ave. 

Detroit, Mich, 

BACK NUMBERS OF EVERYDAY 
ENGINEERING MAGAZINE 

Cannot be supplied dating back of 
January, 1919. All back numbers are 
now 20 cents, and only a few are in 
stock. SUBSCRIBE NOW-YOU CAN-
NOT AFFORD TO MISS A SINGLE 
ISSUE. 

Please mention EVERYDAY ENGINEERING MAGAZINE 
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NEW MOTORS 
FACTORY GUARANTEED - ALL SIZES - IN ORIGINAL BOXES 

Your Opportunity TA:p.rt.NOÎteounideeeintle 
Burgle Phase Motors 

110 610 mItr. A. C., GO cycle, 
1800 R. I'. TT with pullry 

là  IiI  .$28.50 

1/2 H. P.111411 $38.5o 
i,4à!1;.1,2;117,1::',« $52.50 

1 IZ.,;,1,1-1,11,rier'': $76.50 

2 r:,:iie241.7111. $1 16.50 
3 ":42.111141,:;. $142.50 
5 H. P., $184.5o 

;Ye 

11 

Charging Generators 
Suitable Ir all lighting, Battery 

Charging and Power 
, Requirement.. 

halb. II amp. - $19.50 
$24.50 

41 ,;.o..8«." • $31.50 
III a StS use $31.50 
la mom,. • $46.50 
out Slump. - $78.50 

III volts, 'leap. • $106.50 

111 rolls, It sap. $146.50 
MMoidt Picture Am el n6.50 
Genetalot r.,33 a. slo A V 
WRITE FOR CATALOG. BARGAINS IN MOTORS AND GENERATORS 

Polyphase Motor, 
2 and 3 phase, A. C, 420 v. 
GO 4,176011.P.M., complete 
with base and pulley. 

14 LP. - $4630 
1 tr. - $64.00 
2 11.11.> - $81.00 

3 LP' $96.00 

5 I". $112.°° 
1.). AIM speed, till 
R.P.Mliel. :ey e- $3630 

SPECIAL 

4 H.P. 1A1..,":tcs, 
S. P., 1751 R.P.M. 

plots cord, plug and policy J tt. E 110 Ve BIB 

Battery Charging Outfits 
To operate on A. C.. CO cycle. ',Ingle 

plat, Voltage as specified. 

111.111r., A.C., Minn% tg8.50 Is,.. with Wallboard • vas 

"13.:;il esailleSaljelr. $6830 
111:jti,.1..1.7.5,<C1'id $68.50 

$75.00 

WASHING MACHINE MOTORS 

Small 
L Eich 

MONEY BACK GUARANTEE 

SHIPPING TERMS: r;;.,1"11,hreitiZelts:flili.ge:teb:debià,%:1 
MANUFACTURERS DISTRIBUTER 

CHAS. H. JOHNSTON, Box 10, West End, Pittslwrgh, Pa. 

PREVENT 
Put the ( WASTE 

Grease 
,where it is Needed 

THE BRIDGEPORT 
Center Thread Grease Cup 
This cup will squirt more grease than any 
cup of the same size made. 
Equip your machine, auto or boat with this 
new type of grease cup, one that does not 
leak, that cannot be cross-threaded and that 
forces the grease to the bearing points. 
The cleanest Grease Cup made. 

Sand for Circular and Pries List 

THE GARRISON COMPANY 
348 George St. Bridgeport, Conn. 

Big Profits in Battery Charin. 
with the 32-Battery Charer . _ 
$150 TO $330 CLEAR PROFIT EVERY MONTH 

WITH THIS HB32 BATTERY CHARGER 
You can recharge 92 I-volt auto batteries or equiva-
lent in 12- or 24-volt batteries, at one time, ter 10e 
to 15e each. Customer pays 75e to $1.50. Figure 
those profit» t 
Small Investment Puts This 
Money•Maker la Your G  
Balance on easy monthly 
terms. Outfit easily pays for 
itself. Absolute Money-Back 
Guarantee. No burnouts or 
renewals. Easy to Install and 
operate. Only attention need • 
ed Is occasional oiling. Write 
TODAY for full information. 
HOBART BROTHERS CO. 
Boo EE43 Troy. Ohlo 
Heeeseafel Mira. ems 1801 

Genuine Armstrong 
Stocks and Dies 

Great care should be exercised in 
the selection of stocks and dies. 
Work of quality demands quality 
tools. 
Genuine Armstrong Stocks and 
Dies are quality tools. Made of the 
highest quality of material and by 
expert workmen. They are de-
pendable and accurate tools of 
constant service. 
Send direct to us if your dealer 
cannot supply you. 

Dratriptioe Catalog os Requist 

The Armstrong Manufacturing Co. ¡. 
701 Knowlton St..., Bridgeport, Comm. 

Small Steam Engines & 
Boilers, Gas & Gasoline En-
gines H.P. and U. 
Tanks, Pumps, Model Mak-
ers' Supplies. Get our big 
Catalogue, sent Postpaid 
for 15c (coin preferred) or 
Stamps. Refunded first 

-• order. 192 Pages, over 200 
illustrations. 

MODERN ENGINE & SUPPLY CO. 
384 Monadnock Bldg., Chicago, Ill. 

MODEL ENGINE CASTINGS 
For engines described In previous numbers of 
"Everyday Engineering." Castings made in 
Bronze or "Duralite." Model water pumps 
also supplied. 

J. E. CARRINGTON 
49 So. Clinton Gt. East Orange, N. .1. 

A SMALL HIGH FREQUENCY 
ALTERNATOR 

(Continued from page 52) 
point of maximum sensitiveness. A 
buzzer used for this purpose often pro-
duces too heavy a current and many 
times burns the point of a detector crys-
tal and renders it insensitive. The lit-
tle high-frequency alternator described 
can be used successfully as a substi-
tute for the buzzer and will be found 
much more efficient for this purpose. 
By the use of a rheostat inserted in the 
input circuit or in the circuit of the 
first buzzer, the amount of current flow-
ing through the detector crystal can be 
controlled. The frequency of the ma-
chine can also be controlled nicely by 
adjusting the speed of the motor. By 
the use of a higher frequency it is pos-
sible to bring the detector to a higher 
point of sensitivity as the human ear is 
more sensitive to the higher vibrations. 
A buzzer is continuously getting out of 
adjustment and it is almost impossible 
to keep one in perfect order. This dis-
advantage is entirely overcome by the 
use of the high-frequency alternator. 
Once the motor speed is set, the fre-
quency of the machine will not vary 
in the least and the machine can be 
run indefinitely. When the device is 
used for wireless work it can be con-
trolled by push buttons in the same 
way a buzzer is controlled. 

PAINTING IRONWORK THERE are many positions where 
girders and other iron members are 

used which are not prominently in 
view, and often because metal work is 
not in immediate view it gets neglected. 
In putting in out-of-sight work it 
should be all cleaned thoroughly and 
have one or two coats of red lead and 
raw linseed oil paint, usually about 4 
lbs. red and 1 lb. old white lead 
thoroughly ground together, forming 
the pigment, no driers or turpentine be-
ing used. The paint is made fresh as 
required, and is well worked in with 
stiff paint brushes, each coat being al-
lowed to dry before a succeeding one is 
applied. After the work of building is 
finished all dirt should be cleaned off 
the ironwork, and if the paint has been 
removed or broken another coat should 
be applied. In places where stream and 
moisture is prevalent all concealed iron-
work should be examined and, where 
necessary repainted at least once a year, 
but where exposed to view there is less 
need to specially hunt after paint de-
fects, as they soon make themselves 
apparent. 

Terrestial heat is believed to be profound-
ly influenced by the presence of radium in 
the crust of the earth. And now comes the 
theory that the heat encountered in driv-
ing the Simplon tunnel was in part at least 
due to radium. It is very obvious, as is 
stated, that if there had been enough radium 
it would have been impossible to construct 
the tunnel. 

Please mention EVERYDAY ENGINEERING MAGAZINE 
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TESTING GLOVES FOR USE OF 
LINEMEN 

SOME day when you are walking 
along a "main-traveled" road 

where traffic is piled back as far as one 
can see and linemen are repairing a 
broken wire, stop and watch them work. 
They are interesting artisans; the most 
interesting phase of their operations you 
will not see. The gloves they wear tell 
a unique story. Probably the line they 
are handling is "alive", and carrying 
electric current enough to cause instant 
death, yet they pick it up, twist it, splice 
it as nonchalantly as though handling 
fishing tackle. They are able to pick 
up the live wire because of the rubber 
gloves they wear. Did you know that 
these gloves are today made according 
to rigid specifications completely stand-
ardized, and that no purchasing agent 
dare buy rubber gloves until he has 
thoroughly tested them? 
No glove can be marked with the 

manufacturer's name or with the size in 
such a manner as to injure it in any 
way. Every glove must be more than 
14 inches long and the average thick-
ness not less than 60 mils. They must 
have a tensile strength of 1,200 pounds 
per square inch and bear having two 
inches of their surface stretched to 
twelve without a rupture. The gloves 
shall be capable of withstanding the ap-
plication of 18,000 volts without punc-
turing. The dielectric test is made by 
immersing the glove in a pan of water 
with the glove nearly full of water. The 
water inside and outside of the glove 
forms the electrodes. These are conve-
niently connected to the testing trans-
former by means of a chain suspended 
within the glove and by direct connec-
tion to the retaining vessel. 

After the gloves are purchased, rigid 
inspection is insisted upon; they are 
subjected to periodic high voltage tests 
weekly or monthly, cleaned with soap 
and water and stored in cold, dark 
places. They are marked by serial num-
bers and their history kept. You under-
stand that should one of the linemen 
you have been watching puncture his 
gloves, death may result. The perfec-
tion of linemen's rubber gloves is one 
of the silent romances of the electrical 
industry. They are as important in the 
day's work as the steel helmet in battle. 
Today line work is a hundred times 
safer than formerly, for now when a 
line is deadened the switch is usually 
of the modern safety enclosed type and 
no other person but the man on the line 
holds the key that locks the discon-
nected switch. 

Melted quartz, now coming into many 
uses will not crack as glass does under sud-
den changes of temperature. An immersion 
heater is produced in England, in which the 
core on which the wire is wound as well as 
the enclosing tube are made of quartz. 

BECOME A PROFESSIONAL 

PHOTOGRAPHER 
Big opportunities NOW. 
Qualify for this fascinat-
ing profession. Three' 
months' course covers all 
branches: 

MOTION PICTURE—COMMERCIAL—PORTRAITURE 
Camerae and Materials furnished free 

Practical instruction; modern equipment. Day or evening 
classes; easy terms. The School of Recognized Superi-
ority. Call or writs for complete catalog No. SO. 
N. Y. INSTITUTE of PHOTOGRAPHY 

I 141 W. 36th St., N. Y. 505 State St., Bklyn. 

Sharp Turn! 
It's easy for this fellow. 

Steering 'round corners 
and out of tight places is 
a feature of the Auto. 
Wheel Coaster and Auto. 
Wheel Convertible Road-
ster. Thee e wagons 
develop the best motorists 
—with sharp eyes and 
keen nerves. 
Roller - Bearings, cut - 

under wheels, wide-sweep-
ing steering-tongue. Built 
durably to give years of 
service. The Auto-Wheel 
will carry a 1,000 lb. load. 
Two types: Auto-Wheel 

Coaster — for all 'round 
coasting a n ei hauling. 
Auto-Wheel Convertible 
Roadster — two wagons in 
one, changed from box 
wagon to speedster in 
half a minute. 

Felt Pennant Free 
Also descriptive booklet. 
and our new magazine for 
boya — for the names of 
three local coaster dealers. 
Mention which one handles 
the wagon with Auto 
Wheel Coaster or Auto-
Wheel Convertible Road-
ster on the aides 
Organize an Auto-Wheel 

Coaster Club. Free cape 
to members. Special cap 
to Captain. Get busy. 

The Buffalo Sled Company, 
159 Schenck St., N. Tonawanda, N. Y. 

In Canada: Preston, Ont 

am 535 

LEARN WIRING! 
EARN 575. A WEEK 

Ms Year's Edition Will Make You an Expert WIreman 

SEND FOR IT 

TO. DAY 

440 Pages 

Illustrated 

The National Authority for 26 Years 
All the latest underwriters' rules. 52 of the 

latest and simplest tables which show. at a glance. 
lust what size of wire is needed for any kind and 
size of lighting or motor Installation, for any 
voltage. current god drop desired for any system. 
Direct Current. Alternating Current, single, two or 
three-phase. How to install and operate generators. 
motors and every kind of wiring device with dia-
grams of connections. 
Leather Cover. Pocket Size. Gilt Edges. 

Sent Postpaid on Receipt of $3.00. 

H. C. CUSHING, JR. 
6 W. 40th Street New York 

10 Cents a Day Pays 
for This Syrnphonola 

Plus all records. Victor, Columbia, Edison, l'athe, 
Little Wonder, Emerson. Take a year to pay. after 30 
day: trial. Compare its tone for clearness, volume, 
with more costly instruments. Return at our expense 
if it falls to make good. Ask today for the 
Beautifully Illustrated Symphonola Book FREE 
Shows this and other Sympitonois styles sold on easy 
payments. 

Symphonola Records ;'jeg,ocuirazitet jile. latest clear 
sounding, full toned disc records. Playable on any 
Phonograph. 

Larjedir C.a. Desk SEE 420, Buffalo, N. Y. 

GLEARTONE PHONOGRAPHS 
$4.00 to $200.00 Retail 

Our Sundry Dept. offers Needles 39e per 
thousand, in lots of 500.000. Motors $1.95 
o $14.75 each. Tone Arms and Reproduce/9. 
$1.30 to $5.75 per set. Main Springs 200 te. 
90c each. Records. needles, Sapphire Pointe 
and Parta at reasonable lires. 
Write for our 84-page catalogue, the only 
one of its kind in America, illustrating 33 
different styles of Talking Machines and 
oser 500 different Phonographic, l'arts. 
LUCKY 13 PHONOGRAPH COMPANY 

Export Dept. 48M, E. 12th St., N. Y.,U.S.A. 

SPfCIAl KON-VER-Iffi SLIDt RUlf 
The originel KON•YER-Tet slid 

role has over 8,000 graduations an 
over 1,800 Icttere said &sires, sail 
handle anything In Arithmetic. Alga. 
bra, Geometry or TrIgonome try. 1.8.4 
lochs. In diameter and lo nee all cese 
the world. Is much simPler to operate 
than others of similar construction. 
Eventually you will gel the HON-
VER-TER- get It now and save money 
Ë w 4.2 ln Utility rule. 81.00. tiipsrel Di 
Los  icor,  .60. 

thevetis esas 50e asti-a. 
J. C. HAMILTON  

Dept.g.7 water st., Bettono.U.8.A. 

Oo S110 A Month To Start As 
!,71e pipe hv Raiey Traffic , 

Inspector 

0 NLY THREE MONTIDT spare time study will 
equip you for responsible position with a good 
salary from the start. Railway Traffic In-

spectors advance rapidly—they work right with 
railway officials who are constantly seeking capa-
ble men. A pleasant position—you become broad-
minded—you travel and see country, expenses paid 
S.B.T.I. instruction is very interesting—it's easily 
assimilated. We arrange for position; no age limit 

Those who started studying a few 
months ago 011 positions today, 
and they're on the road ta still 
further advancement, so write 
immediately for Booklet D 45 
before you turn this page. 
Slisdird Basiorss hillier Instdejísifole N.Y. 

STUDY 

HUMAN 

NATURE 

MAKE PEOPLE 
LIKE YOU 

Get along better, make more 
money, develop a winning per-
sonality, learn to know people 
u they are. Bend 5 cents 
(stamps) for "PERSONAL 
POWER." a little book that 
points the way. Address 

PROGRESS LEAGUE, 5831 Union Sq., N. Y. 

Please mention EVERYDAY ENGINEERING MAGAZINE 
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Pattern Work in Wood and Metal 

Prompt Service 
Guaranteed 

111111111.111111111111111111111 1111.1111111111 1111111111111111111.11111111111111 

Mail Order Work 
Solicited 

ttttt 111111111111111111111111 ......... 111111111111111 666666 1111111111111 lllll 

Perfect wood or metal patterns made for any of the machines or model 
engines described in Everyday Engineering Magazine. 

BRING YOUR PATTERN PROBLEMS TO US 

We solicit the work of experimenters, inventors and model makers. 
Quotations gladly made upon the receipt of drawings and specifications. 
Patterns both large and small made for any part no matter how intricate 
or complicated. 

Have you had the sad experience of taking a set of home-made pat-
terns to the foundry only to have the foreman laugh and tell you that 
they are made wrong? Let us save you this embarrassment. 

Our charges are reasonable, our service prompt and courteous. 

U. S. PATTERN AND MFG. CO. 
64-66 High Street, West. Detroit, Mich. 

MODEL COMPRESSED AIR MOTORS 
We are the manufacturers of rotary com-
pressed air motors suitable for the propulsion 
of model airplanes. Motors are made of the 
very best materials with cylinders turned 
from solid steel stock. 

SPECIAL WORK 
We also build motors to specification and will be glad 
to furnish quotations upon the receipt of drawings 
and details. 

MODEL SUPPLIES 
We manufacture a line of model supplies and will 
send complete list together with prices upon receipt 
of stamp. 

MODEL MACHINE SHOP CO. 
415 E. 71st St. New York, N. Y. 

A Necessity for 
Every Shop 

"The Samson No. 3 Bench Punch," with a power-
ful leverage of 24 to 1. ia intended for work be-
yond the sapacity of the "Samson Hand 
Punches." and will punch boles from % 
to % in. In soft metal up to 12 Gauge 
Extra sets punches and dies Om %. 3/16. 
U. 6/16, and % in. easily inserted 
and removed, (maximum punching 
capacity 8/16 in. through 12 gauge 
soft metal.) 

Equipped 
with 3-16-
inch Punch 
and Die un-
less Otherwise Specified.,F.O.B. Factory 

catalog of °omelet* Mow Bent on Regius& 

Price 

The Machine Appliance Corporation 
351 Jay Street, Dept. Eng. BROOKLYN, N.Y. 

THE HURD 7 INCH 
HAND SIIAPER 

•••‘• Rough Castings or 
Finished Machine 

• Send 25e for construction 
blue prints or $1.00 for com-
plete set of detailed blue 
prints. This amount will be 
ileducted from first order. 
Send stamp for cirrulsr. 
MODEL TOOL WORKS, 

908 West 3rd St., 
Plainfield, N. J. 

Model Shop Equipment 

6 INCH BENCH LATHE 

Castings or finished machine. Shop tools 
and supplies. Designs for Model Boats. 
Drawings of U. S. Destroyer. Stamp for 
catalog. 

HUHN MFG. CO., 590 Elm St., Arlington, N. J. 

WANTED—Railway Mail Clerks I 
Beginners Get $1300 a Year 
Hundreds Men ve 
Boy. o . e r 17 .se Franklin Institute, 
Needed at ..• Dee S-97, Roch , N. Y. 
Once ,,., Sirs: Send me. without charge. 
Sire Pay. Lie ,,S• (11 sample Railway Mall Clerk 
hb pun uo. ,e - niExairetniantlopnlatIceUsellotlfonat; 1(,2)8.stedv: 

seressary. cp ernment coming examinations; (3) list 
e of other government jobs now open to 
e men and women, ant. (4) free book de-

e* scribing them. 
..** NAME  

••••• ADDRESS  

ENGINE ROOM HINTS 

EAKY boiler settings may be made 
lastingly tight by soaking cheap 

waste or asbestos from old discarded 
pipe covering in thin fire clay and ham-
mering the mixture into the cracks. 
Paint the brickwork with thin fire clay 
or cement. 

In packing valve stems of piston 
rods, never use old packing that has 
been removed. It has lost its elasticity, 
and there is danger of its scoring the 
rods. 

Frequently the sight feed glass of a 
lubricator fills with oil. If the oil is 
removed from the body of the cup and 
it is filled with water and started up 
in the usual way the water will float 
the oil out of the blast without further 
trouble. 

DETECTING SULPHURIC ACID 
IN OIL 

BDROUGHT into contact with mois-ture, any acid present in the lubri-
cant will cause corrosion. The pres-
ence of sulphuric acid may be detected 
by a solution of barium chloride in dis-
tilled water. Thin the oil by mixing it 
with an equal quantity of gasoline or 
benzine. Add a few drops of the 
barium chloride solution, and if the oil 
contains sulphuric acid, a whitish pre-
cipitate will be revealed. In the ab-
sence of moisture, sulphuric acid is not 
so active and may escape detection. 

Dr. W. H. Eccles in a recent discussion 
before the British Association said that the 
three electrode vacuum tube was revolution-
izing wireless telegraphy. One point made 
was that it can be used with small receptive 
antennae. By its use speech, he said, has 
been freely transmitted across the Atlantic. 
He thought it possible that it may yet be 
used in the field of electric power. In his 
laboratory he has detected currents due to 
10-10 volts; at times a magnification of 
20,000 was involved. He calculated that 
with a fifty-mile length of cable submerged 
on each side of the Atlantic with a 40-am-
pere current and a frequency of 20 to the 
second, telegraphic messages could be dis-
patched. • 

The production of tungsten has doubled 
during the war. Portugal, Spain France and 
Great Britain are credited with 2,503 to 
2,800 tons, North America with 6,000 tons. 
South America with 3,000 to 3,500 tons, In-
dia, Siam, Australia and the Malay States 
with 5,500 to 6,000 tons, and China' Japan 
and Indo-China with 800 to 1,200 tons. 
Although produced in such small tonnage, it 
is one of the most important metals in the 
world. In its use in incandescent electric 
lamps it has increased the efficiency of that 
type of lamp fourfold, and has brought about 
the manufacture of such high candle power 
lamps that they almost rival the arc lights 
in power. 

From Canada comes the suggestion to use 
water transmission lines for the conveyance 
of voice messages by what is known as 
"wired wireless"; in this system a metallic 
line is used in connection with wireless 
transmission methods. to effect in some de-
gree a limitation of transmission to one 
station. 

Pied.ft• ffleflii0/1 EVERYDAY ENGINEERING MAGAZINE 
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L' The Burgess i', 
I BLUE BOOK ri . . 
I For Practical Men and a 
! Electrical Students à 
I I hare prepared a pocket-sizo note book rape- I 
à ale for the practical f miaddy daid 

Y -.this,' re.: 2 E and. study 
eof electrical machinery m 

1.- calculations, and problems worked out showing a 
and connections over tas hundred formulas for _--.-' 

li how the formulas are used. This data lu taken = 
m from my personal note book, which was made j 

à found 
rsvdailrer;ontankylnond: of work, idanutlitaddwItiflidbal M. 

---- business. 

I The drawings of connections for electrical 
Z apparatus include Motor Starters and Start-
. ing Bozea. Overload and Underload Release 

Boxes, Reversible Types, Elevator Control-
el lers, Tank Controllers, Starters for Print-
I ing Press Motors Automatic Controllers,' •  

Variable Field Types, Controllers for Mine 
I Locomotives, Street Car Controllers, Con-
-=- nections for Reversing Switches, Motor and 

Rules and Rules for Speed Regu-
M lation. Also, Connections for Induction 

à. Motors and Starters. Delta and Star Con-
nections and Connections for Auto Trans-gformers, and Transformers for Lighting and 
l'ower Purposes. The drawings also show 

a all kinds of lighting circuits, including spe-
Fa ciad controls where Three and Four Way 
i Switches are used. 
n• The work on Calculations consists of 
a Simple Electrical Mathematics, Electrical 
.-- Units, Electrical Connections, Calculating 
a Unknown Resistances, Calculation of Cur-

rent in Branches of Parallel Circuits, How 
à to Figure Weight of Wire, Wire Gauge 
us Rules, Ohm's Law, Watt's Law, Information îregarding Wire used fur Electrical Pur-

poses, Wire Calculations, Wiring Calcula-
tions, Illumination Calculations, Shunt In-
struments and Bow to Calculate Resistance 
of Shunts, Power Calculations, Efficiency 

_=-,• Calculations, Measuring Unknown Resist-
lal ances, Dynamo and Dynamo Troubles, Ito-
1 ni tors and Motor Troubles, and Calculating 

Size of Pulleys. 
Also Alternating Current Calculations In 

finding Impedance, Reactance, Inductance, :Frequency, Alternations, Speed of Alter-
nators and Motors, Number of Poles la 
Alternators or Motors, Conductance, Sus-
ceptance, Admittance, Angle of Lag and 

1 Power Factor, and formulas for use with 
Line Transformers. 

Mt book to recommended by practical 
mow It is being used in Debate& 
Schools. Iltoetrical estobliatmento ternish 
then, to Moir employees to me time 
Industrial sotabliohntents plod theme to 
their ottotootern 

et The Burgess BLUE BOOK will be Mailed, 
E Postpaid, on Receipt of $1.00 
ijj Send dollar bill. money order or cheek. 1 
_.=-- gua antee satisfaction or will return your meow 
IN If you decide cot to keep the book after using 
H It I r Ilse days. 

il 

1 

à  

ri 
-6-

à Burgess Engineering Co. ,.---=_- 
= Consulting Electrical Engineering M-
• YORKE BURGESS, President 
a 753 East 42nd St. Chicago, Ill. 0-_ 

1 • ELECTRICITY : _ 
Taught by a Practical Mart • 

ii . 
,.— If you are interested in a HOME STUDY a 
II COURSE, which is really an Engineer- a 
==.-- ing Service, and well adapted to men !I 
u who are engaged in the electrical in- WI 
1- --- dustry, SEND FOR MY CATALOG. Ill 
• Superintendents, Chief Electricians and .:-=--- 
-------,. Foremen, who are interested in the wig- I_ 
la fare of their men, ARE INTERESTED ... 
= -.-. - um == in what 1 have to offer. Students may 
. discontinue at any time, if not satisfied, '--"-- 
„---., and their payments stop then. • 
MI=  PRACTICAL MEN recommend this course. .----= 

Seventy-five percent of my students are M Iengaged in practical work and find my in- = 
struction well suited to their needs. a 

m,u Over 11 fh be ' percent o my enrollment as en ii 
obtained from students. 

al Burgess Electrical School E--
1 

a .-'• YORKE BURGESS, Superintendent = 
• = _- . 751 EAST 42nd STREET ITI 

Chicago, Illinois 

Information and Write-ups on 
Electrical Subjects Supplied, 
Questions Answered.Problems 
Solved, Inventions Perfected. 

31111111111.11111111MMIIIIIWEIMW11111.11WMIWIIM.111•11B1 

Please mention 

Wei gem Canoe" 
An "MI Town Canoe" will 

jump at the thrust, or glide 
at the dip of a paddle. Floats 
light as a fleck of foam, but 
every "Old Town" has the 
built-in strength and sturdi-
ness to withstand many years 
of rugged service. For the 
youngsters, buy the "Sponson 
Model" the canoe that's safer 
than a row boat. Write for 
catalog. 3000 canoes in stock. 
$67 up from dealer or factory. 

OLD TOWN CANOE COMPANY 
944 Fourth Street 

Old Town, Maine, U. S. A. 

e a iir nie dle 

--
You can be quickly cured, if you I 

STAMMER 
Send 10 cents cola or stamps for TO-Paie 
book on Stammering and stuttering, "its 
Cause and Cure." It tells how I cured myself 
after stammering for 20 years. 

Benjamin N. Bague, 907 Bone Bldg., Lamm& 

UmakeM 
Lathe You insk• • 

High-grade Screw 
Cutting and Milling Lathe 
from UmakeM outfit No. 18 
which includes all Castings 

and 12 detail blueprints. Complete outfit $25. Note 
following dimensions: length over all, 2 ft. 11 ins.; 
Breadth. It Ina: Approximate weight, 105 lb..; Dimen-
sions of working surface of milling table, 4 ins. by 8 ins. 
This lathe bu been designed to meet the wants of Model 
Makers who require a tool capable of very varied and ac-
curate work. It to oelf-acting and Screw Cutting. With 
It all plain Milling work ran be done. •• well as reeking It easy to do • great many boring jobs othervnee ver. difficult Addreee 
IN. R. PRICE, Inc., Dept. 17, Umakeral Bldg., 1275th Ave..N.Y. 

>RINCE the national joy smoke 
Our exclusive 
patented process 
cpuatrsch.out bite and ALBERT 

SCMTOTERS' 
SUSPENSORIES 

VOU can enjoy perfect 
.comfort and freedom. 

Sehnoter's Suspensories 
and Jock Straps hare 
gained their wide-spread 
popularity by quality, 
wear, lit and low price. 

If your druggist does not carry Schnoter's. 
Accept No Substitutes. Sent direct upon re-
quest of 21.00. 
Send for booklet of other styles and prices. 

J. C. SCHNOTER CO. 

628 SIXTH AVE. Dept. (E) N. Y. CITY 
• - 

SAFETY RAZOR BLADES 
Safety Razor Blades, all makes sharpened with 

the "Minn Sharpner." Can be carried In the seat 
pocket. 50e postpaid. 

Send 80e and get a Sharpener with a "Sall me" 
Airplane; fun and instruction for the kiddies. Air-
planes singly, 15e postpaid. 

OLDWELL MANUFACTURING COMPANY 
240 Broadway, Room 11, New York, N. Y. 

Prof. 
Henry 
Dickooni 
Principal 

Dickson School of Memory, 1740 'leant Bldg., Chicago, Ili 

The Key 
To Success. 

The secret of busi-
ness and social suc-
cess is the ability 
to remember. I can 
make your mitt ti an infallible 
classified index from which you elnn 
instantly select thoughts, facts. 
figures, names, faces. Enables you 
to concentrate. develop sell- control, 
oversee» bashrelneaa„ think en yaw 
teat, address en audience. Easy. Shoo, 
The result of 20 yeare' experience de-

veloping memoriee of thousand, 
Write Today rzfze.,bekjntrl''VZ. ;°-
righted Memory Toe., also rho., te °Mein my 
FREE book. "How To Speak in Public." 

Mechanical 
Engineering 

Ji 

Learn at Home! 

Employers everywhere are looking for 
men with mechanical ability. Splendid sal-
aries and rapid advancement are offered_ 

There is an easy, delightful way in 
which you can learn right at home in 
spare time. For 28 years the Interna-
tional Correspondence Schools have been 
giving men and women just the training 
they need for success in mechanical engi-
neering and more than 200 other subjects. 
Hundreds of thousands have stepped into 
good positions through I. C. S. help, but 
never were opportunities so great as now. 

Let the I. C. S. help you. Choose the work you 
like best in the coupon below, then mark and mail 
it today. This doesn't obligate you in the least 
and it will bring you information that will start 
you on a successful career. This is your chance. 
Don't let it slip by. Mark and mail this coupon now. 

OUT Meng  

INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 6077e, SCRANTON, PA. 

position, worItthnoedoshedadtV:gberifidei,dhszidlher mark for the 

1
 ELECTRICAL ENGINEER Electric Wiring 
Electric Lighting 
Electric Car Running 
Heavy Electric Traction 
Electrical Draftsman 
Elretrle Meek.. Praline, 
Telegraph Expert 
Practical Telephony 
MECHANICAL F:NliINEER 
Mechanical Draftsman 
Ship Draftsmen 
Machine Shop Practice 
Toolmaker 
Gas Engineer 
CIVIL ENGINEER 
Surveying and Mapping 
MINE FOIIEM'S BREHM 
AlictilTECT 
Arehlteeterel Draft.enee 
PLUMBING AND HEATINII 
Sheet Metal Worker 
Navigator 

Name  

Present 
Occupation_ _ _ 

Street 
and No 

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 
SfATIONART ENGINEER 
CIVIL SERVICE 
Railway Mail Clerk 
Textile O or Sept. 
AGRICELTURF: Mimed. 

Automobile. Iteltas 
Poult ry Raider 

7-.213.1111 

EVERYDAY ENGINEERING 

City 
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____ _State 
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"I To the Man with an Idea 
I offer a comprehensive, ex-

perienced, efficient service for 
his prompt, legal protection and 
the development of his proposi-
tion. 
Send sketch, or model, and 

description, for advice as to cost, 
search through prior United 
States patents, etc. Preliminary 
advice gladly furnished without 
charge. 
My experience, and familiarity with 

various arts, frequently enable me to 
accurately advise clients as to prob-
able patentability before they go to 
any expense. 

Booklet of valuable information and 
form for properly disclosing your idea, 
free on request. Writ- today. 

RICHARD 13. OWEN 
PATENT LAWYER 

144 Owen Building, Washington, D. C 

/ 

Competent Patent Service 
By a Former Examining Official of the U. S. 

Patent Office 

NORMAN T. WHITAKER 
Lawyer and Engineer 

580 Whitaker Bldg. Washington, D. C. 
Branch Office, 87 Nassau St., New York City 

INQUIRIES INVITED 

Professional Assistance 
and Consultation 

We solicit the patronage of inventors 
and will give prompt, confidential 
service in the perfection of ideas. 
Complete drawings and plans pre-
pared. Specialists in steam and gas 
engine appliances. 

Correspondence Invited. 

Let Us Know Your Problem 

Bell & Hoyt 
1731 Broadway, New York, N. Y. 

INVENTORS; 
I MAKE WORKING 

MODELS 
Send Sketch and Description for Free 

Estimate 
BENNIE NORTWED, BOX 101, 

KELLERTON, IOWA. 

MR. INVENTOR! Let to assist you with that 
idea that you can't just work out, or let us construct 
a model of your patent. We develop ideas, and are 
experta in MODEL and EXPERIMENTAL work. We 
specialize In designing and building special LABOR 
SAVING MACHINES. Or perhaps your device is 
ready for manufacturing. If so, get in touch with 
us. It would be to our mutual advantages. 

ELK MFG. CO., INC. 
1928A Broadway, New York 

UmakeM 
Outfit No 8 includes 10 

good tools, de-
signs. 3 ply wood, hardware, 
mechanical parts and every-
thing to snake a 130 Toy Cir-

cus set Including Animal Wagon and Circus Wagon each 
drawn by two large jointed animals with Clown Riders. 
19 Wild and Domestic Animals, kicking and lumping 
Donkeys with riders and other Circus Things. This set 
is a red hot Money Maker and several people can work 
with UrnakeM No 8 at the same time. Pine for families. 
toy clubs and schools. Send $10 for this set. Dealers 
buy Chrlstniaa toys now. 
W. R. PRICE, Inc., Dept. 17, UrnskeM Bldg., 127 5th Ave., N.V. 

EVERYDAY SCIENCE NOTES 

The preparation of tungsten filaments for 
incandescent lamps is carried out in the gen-
eral way as described here. The crude oxide 
is dissolved and reprecipitated and heated to 
expel any ammonium salts it may have re-
tained from the precipitation. Some tho-
rium nitrate is mixed with it and it is com-
pressed into a prismatic shaped bar, eight 
inches long and a quarter of an inch square 
by hydraulic pressure. It is heated in a gas 
furnace until it sinters. The heating is 
then completed in a reducing atmosphere by 
passing an electric current through it. It is 
then drawn down into wire, graphite being 
used as the lubricant. The thorium must be 
in just the right proportions. 

In welding operations on the large scale 
as in ship-building, it is found that arc 
welding is slower and takes more labor 
charge, but requires less power and a less 
expensive apparatus. Butt and spot welding 
are done by incandescence and plates three 
inches thick can be successfully spot-welded. 
For seams between plates to be joined arc-
welding is much employed. Metallic elec-
trodes are favored for arc work, and the 
skill of the workman counts for a great deal 
in the work. 

It is claimed that by the use of wire of 
streamline section, rafwire, ten miles an hour 
have been added to the speed of an aero-
plane. The designation "raf" stands for 
Royal Aircraft Factory. 

If a machine in a factory breaks down it 
may be an affair of days to replace it. If 
it is a workman that is injured he can be re-
placed without delay. In Germany it is said 
there is a special insurance to cover the 
contingency of the breaking down of ma-
chines; in case of a machine failing the in-
surance company is held obliged to imme-
diately replace it. It is obvious that this 
might be an impossibility, however. 

As it begins to appear that the resources 
of the world in tungsten are limited, molyb-
denum comes in as a substitute for tung-
sten in high speed steel. This has already 
been noted in these notes. The production 
of molybdenum in Canada in 1918 was ten 
times what it was in 1914. If tungsten is 
to be scarce it is well to keep it for in-
candescent lamp filaments and to use the 
commoner metal, molybdenum, for steel. 

According to some calculations at the pres-
ent rate the petroleum resources of the 
United States will be expended by 1927. 
Other countries are searching for oil, the 
Argentine Confederacy and England among 
the most prominent. 

A good deal of work is being done in the 
development of the production of electrolytic 
iron. Electrolytic copper has long had a 
place in commerce, and now a very pure 
iron is being precipitated by the electric 
current from the solution of the metal. A 
rotating cathode receives the deposit, which 
is stripped from it as a sheet from time to 
time. Hydrogen gas accumulates on the 
cathode and interferes to some extent with 
the progress of the operation. The iron 
produced is very soft. After fusion it can 
be cut with a knife like copper, and is as 
malleable as that metal. It is of special 
value for tubes and sheets. Under the micro-
scope it shows a lamellar structure. 

Telegraph Pictures 
BY ELECTRICITY 

A complete set of two machines 
of this marvelous equipment for 
only $19.50. Instructive, mysti• 
lying and useful. This picture 
of President Wilson was tele-
graphed by these machines. Pie. 
turc telegraphing is the coming 
science. Write today. 
L. J. LEMMAS CO. Deg. I., Ogden, Utah 

SEND $1. TODAY 
For One Hundred Successful Circular Letters. No twa 
copies alike. Letters that pulled business In 100 differ-
ent lines of buslias. Tiro is not e book that tells 
"How to Write Letters." but gives thy complete copier 
of each letter. Worth their welzht In gold. 
Special letters prepared on every sulijoct, $5. each. Three 
follow-up letters, $15 00. 
These letters are endorsed by advertising agencies and 
the press. 

Established Reputation (25th Year) 
ROSENBLUM ADVERTISING EXPERT 

1482 Broadway, New York City 

Small Investors Wanted 
To co-operate In recovery of $1,400,0tai 
cargo. Salvage already ttecornpli,lioil 
by usoof LEAVITT DIVING ARMOR 
proves practicability and big ¡ir flic 
in future operations. 
For full particulars address 

Leavitt Deep Sea Salvage Co. Inc. 
Temple Bar Annoy, Brooklyn, N. y 

CELLULOID 
SHEETING. PRINTING, MOULDING. 

TURNING. DIE CURING 
EXPERIMENTAL WORK, ETC. 

NAPIER BROWNING CO. 
105 W. 40th ST. NEW YORK CITY 

DRAFTING 
Inventions and Ideas Developed! 

Mechanical, Electrical, Patent Office and 
Engineering Drawings of Every Description. 

COMPETENT DRAFTSMEN AT YOUR SERVICE 

A. G. HAGSTROM 
118 Nassau St. New York Gib 

Telephone Beeman 4689 

Don't Wear 
a Truss 

Brooks' Appliance, the 
modern scientific invention. 
the wonderful new discover), 
that relieves rupture, will be 
sent on trial. No obnoxiotn, 
springs or pads. Mr C. E. BROOKS 

Brooks' Rupture Appliance 
Has automatic Air Cushions, Binds and 

draws the broken parts together as you would 
a broken limb. No salves. No lies. Durable, 
cheap. Sent on trial to prove it. Protected by 
U. S. patents. Catalog and measure blanks 
mailed free. Send name and address today. 
Breaks Appliaoca Cal , 264A State St., Marshall, Mich 

Your Prospective Customers 
are listed in out Catalog of 99% guaranteed 
Mailing Lists. It also contains vital sug-
gestions how to advertise and sell profitably '1 
by mail. Counts and prices given on 9000 
different nrt,...,nal Lists, covering all classes; 
for instance, Farmers, Noodle Mfrs., Hard-
ware Dirs., Zinc Mines, etc. This valua-
ble reference book fret. W rite for it. 

Send Them Sales Letters 
You can produce sales or inquiries with 
personal letters. Many concerns all over 
U.S. are profitably using Sales Letters 
we write. Send for free instructive 
booklet, et Sale, Lem'," 

Ross Gould 

Please mention EVERYDAY ENGINEERING MAGAZINE 
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THE 

Wireless 
World 
The Official Organ of the 

Wireless Society 
of London 

Commencing with April 
3d, will be published fort-
nightly in order to ade-
quately deal with the 
increasing amount of 
Wireless Experimental 
and Research Work. 

Full of Practical hints 
and useful information 
for Wireless Amateurs. 
Extensive reports of the 

Wireless Societies of 
Great Britain. 

Annual Subscription 17s, 
Post Free 

Single Copies 9d, Post Free 

To be entirely up-to-date in your 
knowledge of Wireless you 
must be a subscriber to 
The Wireless World. 

To the Publisher, 
The Wireless World, 

12-13 Henrietta St., 
London, WC2, England. 

Please enter me as a subscriber 
to the Wireless World for the 

period   to   

for which I enclose  

Name   

Address 

Please write distinctly. 

FREE APPARATUS!! 
You get a coupon valued at 50 
cents for every subscription you 
receive for "Pacific Radio News." 
These coupons are as good as 
cash when presented at radio sup-
ply stores. 

Your own subscription or exten-
sion of your present subscription 
will be credited with one coupon. 

Send for a copy of -Pacific Radio 
News- today and learn about the 
FAIR PLAY contest. 

15 cents per copy 
$1.50 per year. 

PACIFIC RADIO PUB. CO. 
50 Main St., San Francisco, Cal. 

THE 

RADIO 
REVIEW 

A MONTHLY 
RECORD OF 
SCIENTIFIC 
PROGRESS IN 

RADIO 
TELEGRAPHY AND 

TELEPHONY 

Monthly - Half-a-Crown 

Single copies, post free 2s. 
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 will 
be a special exclusive 
feature. 
.. 

Editorial and Publishing Offices 

12-13, HENRIETTA STREET 
LONDON, W.C. 2 

USEFUL BOOKS 
FOR THE PRACTICAL ELECTRICIAN 

Wiring a House 

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

Electric Bells 
By M. B. SLEEPER. A complete treatise 
for the practical worker in installing, oper-
ating and testing bell circuits, burglar 
alarms, thermostats and other apparatus 
used with electric bells. Both the electrri-
cian and the experimenter will find in this 
book new material which is essential in 
their work. 124 pages. Fully illustrated. 

Norman W. Henley Publishing Co. 
Dept. EE, 2 West 45th Street, New York 

jecor 
The laboratories of the 
world's foremost scientists 
are equipped throughout 
with Tycos Temperature and 
Pressure Indicating Record-
ing and Controlling Instru-
ments. Can you afford to 
use any less trustworthy? 

Tycos Products include: 
Indicating Thermometers 
Recording Thermometers 
Controlling Thermometers 
Pyrometers 
Pressure Gauges 
Vacuum Gauges 
Time Controls 
Hygrometers 
Hydrometers 
Barometers 
Thermograph!' 
Altimeters 
011 Test Instruments 
Household Thermometers 
Actlnometers 
Laboratory Glassware 
Compasses 

We shall be glad to fur-
nish information 
on any of the 
above. 

(FF 21 

Zeylor Instrument Companies 
ROC fir eeTP.1.1. 

Thvre oi.;.•os and '7kt/iv-Thermometer for es cry purpose 

Be a Draftsman! 
Make $30 to $75 a Week 
Your name and address on the coupon brings this 
great Cyclopedia of Drawing without a penny down. 
l'ay only net shipping charges when books arrive. 
With these books and slow price "school set"of draw-
ing instruments, obtainable at any store, a man can 
become master of drawing and earn $30 to $75 weekly. 
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 Illustrations. 
Bound in genuine American morocco. Pages Oh.x 
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. 

50c a Week )(2,,,0,1c2 ti.omuonth if you keep the 
planuada i.sott-cr, 

good only within b . orders of U. ('outrun xanerlCa 
Free Membership In This Soclety.—A Consulting 
Membership given free or ith each set worth $12.00. 

AMERICAN TECHNICAL SOCIETY 
Dept. D454 Chicago 

• •• IM 

AMERICAN 
,s." TECHNICAL 

SOCIETY 
Dept 0.334 

Chicago. U.S.A 
Pleaae liana Cyclopedia 

of Drawing for 7 dam ex-
amination. shipping charge' OM-

Met. I will send $2 80 within f 
days and $2.00 a month until $14.80 

la paid, or notify you and hold book, 
subject to your order. Title not to pass 

until fully paid. 

Name  

Address  

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

Agents Wanted 
AGENTS. Signs for store and offices. Entirely new. 
$50-week easily made. Chicago Sign System. 1-326-
Ref St., Chicago.  

SCIENCE CREATES NEW AUTO WONDER: solves 
puzzling problem; no more rain or snow blurred wind-
shields; mystic cloth works like magic, deposits invisible 
chemical film; one rub keeps glass clear 24 hours; one 
agent sold 5,000. Security Mfg. Co.. Dept. 235. Toledo, 
Ohio. 

MAKE $30.00 NEXT SATURDAY. Speederator for 
Fords selling like wildfire. Used by Ford Motor officials. 
Makes any Nord run like a Packard. Stops stalling and 
bucking, l'ut on quick-instant satisfaction. No holes 
to bore. Sell ten to twelve a day easy. Splendid profita 
and exclusive territory. Write quick for information. Ad-
dregs Perrin Co., 1047 Hayward Bldg.. Detroit, Mich.  

Automobile Accessories 
VULCANIZE RUBBER without heat or tools. Whirl-
wind seller to every Auto Owner. Further particulars 
free. Muscatine Agency, E402. Muscatine, Iowa.  

MORE POWER, leas fuel, no carbon. No Mystery, plain 
facts, results guaranteed. Write for booklet. No-Leak-0 
Piston Ring Company, Baltimore. Maryland.  

TIRES-10.000 MILES GUARANTEED IN WRITING. 
(No seconds). At special Wholesale direct-to-you prices. 
Don't buy until you get our prices. Write Washington-
McLean Tire Co.. 2104 14th St. N. W., Washington, D. C. 

Aviation 
$175.00 BUYS motors, propeller, wing frames, tail frames 
and under-carriage for single seater tractor biplane. 
Brubaker, 522 East 78th Street. New York. 

MIX your own airplane dope. Perfect results easy. 
Small cost. Guaranteed formula $1.00. Send stamp for 
sample. Planoloid. Box 309. Old Town. Me.  
BUILD YOUR OWN AEROPLANE, on installments, 
materials cut to fit or In the rough. J. Angeles, Cen-
tralia, Wash. 

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.  

FORD CAR REPAIR BOOK sent free. This complete, 
well illustrated, valuable book explains In a simple way 
the Causes and Cures of Overheating; RePairhig Ford 
Timer; Curing Piston Ring Troubles; Carburetor Ad-
justments and Repairs; Connecting Rods; Transmission 
Troubles; Care and Repair of Rear Axle; Stopping Axle 
Grease Leaks; also covers practically every other phase 
of Ford Car repairing. Another feature is • chart 
allowing exactly how much to pay for work done by 
repair men. Bend 250 coin for three months' trial sub-
scription and get the valuable repair book free. Ford 
Owners' Magazine, 499 Montgomery Bldg., Milwaukee. 
Wisconsin. 

MARRIED AND ENGAGED people should read "Science 
of a New Life," nature explained. 400 pages illustrated, 
$2.00. Central Company, 601 Ninth Ave.. New York. 

"LOVERS' PACKAGE" containing instructive and pleas-
ing books for lovers. 75c. Central Company, 601 Ninth 
Ave.. New York. 

"DON'T MARRY." read this book first, 25c. Central 
Company, 601 Ninth Ave., New York.  

Business Opportunities 
AMBITIOUS MEN-Grasp this opportunity to make 
money. You can make $5.00 to $10.00 every day in your 
spare time at home. Not a cheap scheme agency or 
soliciting proposition, but substantial business plans. 
Investigate this today. Address, Business, Box 175. 
Fredonia, N. Y. 

SI DOES IT. Texas oil land making holders big money 
everyday. Bank references furnished. Investigate us 
thoroughly. that's all we ask. Results count. Our plan. 
$1 down, balance monthly, few months gives you War-
ranty Deed to land. May pay profits $200 or more 
monthly. Maps, reports, established facts FREE. Ad-
dress Sourlake Texas Oil Co.. - Derdenil, St Louis. 
Mo. 

USED CORRESPONDENCE COURSES Bought and 
Sold. E. aforrett. Ruston. Louisiana. 

THE BUILDERS SUPPLY and EQUIPMENT business 
requires no capital and commissions can be earned while 
business is being learned by mail. Particulars free. 
Construction Bureau, 338 Shepard Bldg.. Grand Rapids, 
Michigan. 

FREE information regarding large earnings. Raising 
Canaries for pastime. Birdiand, Lynnhaven, Virginia. 

Chemicals 
EXPERIMENTAL LABORATORIES, fully equipped-
$11.00 to $100.00. Payment Plan or Cash. Descriptions 
and actual photographs free. Write Dept. E-27. Lions 
Scientific Institute, "Laboratory Outfitters," Mt. Oliver, 
Pittsburgh. Pa. 

Formulas 
EXPERT CHEMIST will furnish Formulas, Proceasea 
and Trade Secrets. All lines. Lists free. W. L. 
Cummings, Ph.D., 228-230 Gordon Ave., Syracuse. N. Y. 

MILLION TESTED FORMULAS. Trade Secrets. Pro-
cesses. Everything! Thousand pages. Cost? Only $2.00 
Postpaid. Can 1 find it? Yes; and 999,999 others. 
Write us. J. Goodnow. Highland Ave.. South Sudbury, 
Mass. 

For Sale 
UNUSED RADIO APPARATUS: send stamp for par-
ticulars. Roy Anderson, Ketchikan, Alaska. 

MODEL BOAT PROPELLERS, also marine boiler in 
working order. Adams, 163 De L'Epee Ave., Montreal. 

FINISHED LOCOMOTIVE CHASSIS ready to run. 
Full Walscherta Gear % inch scale 334 inch gauge 4-4-0 
Cab Finished. Needs Boiler to complete. First $30.00 
takes it. Thirteen Bound Vols. Model Engineer and 
Electrician. $2.00 per Vol. or first $25.00 takes all. 
Vol. 3 and 4 Models Railways and Locomotives. $4.00 
each. 34 inch scale Locomotive parta. Cylinder Wheels. 
etc. F. It Russell. 563 Palbade Ave.. Yonkers, N. Y. 

Help Wanted 
RAILWAY MAIL CLERKS. City Mall Carriers, wanted 
by government. Commence $100 month. Men, 18-45. 
List positions free. Write Immediately. Franklin In-
stitute, Dept. 8-99. Rochester, N. Y. 

Instructions 
CRYSTAL GAZING-The craze. Send self-addressed 
stamped envelope right now, for free instructions. 
Zane's'', Box 556, Asbury Park, N. J. 

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 Terms. VICTOR J. EVANS & 
CO., 748 Ninth, Washington. D. C. 

INVENTORS-1 make Electrical and Mechanical Models. 
Estimate free. Geo. E. Chambera, 326 Camp Street, 
Meriden, Conn. 

Kodak Finishing 
ONE O EX. ROLL developed and Wee& 200. C. 
Frain, Eureka. Ill. 

Male Help Wanted 
RAILWAY TRAFFIC INSPECTORS earn from $110 to 
$200 per month and expenses. Travel if desired. Un-
limited advancement. No age limit. We train you. 
Positions furnished under guarantee. Write for Booklet 
CM 36. Standard Business Training Institute, Buf-
falo, N. Y. 

FIREMEN, Brakemen, Baggagemen, $140-$200. Colored 
l'orters by Railroads everywhere. Experience unneces-
sary. 898 By. Bureau, East St. Louis, Ills. 

Miscellaneous 
TOBACCO OR SNUFF HABIT cured or no pay. $1.00 
If cured. Remedy sent on trial. Superb' Co., S. M.. 
Baltimore, Md. 

SHAWNEE. OKLAHOMA. a growing city, a good place 
to live. Write for information. Board of Commerce 
Shawnee, Oklahoma. 

bETECTIVES EARN BIG MONEY. Travel. Experience 
Unnecessary. We train you. Particulars free. Write 
American Detective System. 1968 Broadway. N. Y.  

WRITE for newspapers and magazines. 181g pay. Ex-
perience unnecessary, details free. Press Reporting Syn-
dicate, 534 St Louis.  

COMPLETE SET OF DRAWINGS of the Liberty 12 
engine. A United States Standardized Aircraft Engine. 
Giving all views with number of parts, names of parts 
and weights of parts. Mall $1.00. Dept A.. Ocean 
Publishing Co., 25 W. 42nd Bt.. New York City.  

TRAPPERS-Eleven good box traps. Complete blue 
prints M. R. E. Grant, Dept 92. 215 12th St, 
Detroit, Mich.  

EXCEPTIONAL OPPORTUNITIES ARE OFFERED to 
men, with or without experience, to act as subscription 
agents for Everyday Engineering Magazine. 
This Magazine is very readily sold in all kinds of 

machine shops, electrical plants, and vocational schools. 
Everyday sells itself because it sells on Its own merits. 
It contains the kind of articles which appeal to all 
classes of mechanics as well as students, teachers, and 
professional men. 
The terms to solicitors are vo liberal, and the Mag-

azine so easily sold that many of Everyday's subscrip-
tion solicitors own automobiles in which they travel 
from town to town. 

If there is a large manufacturing plant, college or. 
garage in your city, you can start, without any expense 
to you. In your own locality. 
Remember that the summer is the ideal season. If 

you want big money and pleasant work. write im-
mediately for Subscription Solicitor's proposition. 

Subscription Dept Everyday Engineering Magazine. 

Motion Picture Plays & Supplies 
$25-$300 PAID ANYONE for ideas, suggestions suitable 
for photoplays. Experience Unnecessary; complete out-
line Free. Producers League, 530 St Louis, Mo. 

Patents 
DON'T LOSE YOUR RIGHTS to patent protection. Be-
fore disclosing your invention to anyone send for blank 
form "Evidence of Conception" to be signed and wit-
nessed. Form and information concerning patents free. 
Lancaster and Allwine, 237 Ouray Bldg., Washington, 
D. C. "Originators of the form "Evidence of Conception." 

PATENTS-Prompt, personal, efficient service by an at-
torney-at-law, skilled in all branches of Patent Practice. 
Over 12 years actual experience; full information upon 
request. B. P. Fishburne, 322 McGill Bldg., Wash• 
ington. D. C. 

PATENTS-Fees in installments. Frank T. Fuller. 
formerly Lieutenant. Engineers, Washington, D. C. 

PATENTS. Booklet free. 'lichen references. Best re-
sults. Promptness assured. WATSON E. COLEMAN. 
Patent Lawyer, 624 F St.. Washington, D. C. 

PATENTS- Herbert Jenner. Patent Attorney and 
Mechanical Expert 622 F St., Washington, D. C. 1 
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.. 
Patent Attorneys, 641 Woolworth Building. New York 
625 F Street, Washington; Tower Building. Chicago; 
llobut Bldg., 582 Market Street, San Francisco, Calif. 

GET YOUR OWN PATENTS: Save attorney's fees; in-
structions and advice free. Carl Larsen Co., Park Row 
Bldg.. New York. 

PATENTS. In all matters pertaining to Invention consult 
Nationkl Institute of Inventors. 118 Fulton St, New 
York City, having three thousand members. Booklet free  

PATENT WHAT YOU INVENT. It may be valuable. 
Write me. No attorney's fee until patent is allowed. 
Estab. 1882. "Inventor's Guide" FREE. Franklin H. 
Hough. 510 Loan & Trust Bldg., Washington, D. C 

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. 

Short Stories Wanted 
SHORT STORIES, Poems, Plays, Eta., are wanted for 
publication. Literary Bureau, 166 Hannibal, Mo, 

Stamps 
APPROVALS 60% discount. Reference. please. Stamps 
bought Lang, 1433-7 59th. Cicero, Illinois. 

STAMPS - 50 VARIETIES - Transvaal. Brazil, Peru, 
Cuba, Mexico. etc.. and Album, 10c; 60 different U. S., 
25c; 1.000 hinges, 100; 1,000 mixed. 40c. List Free. 
I buy stamps. C. Stegmann. 5975 Cote Brilliante, St. 
Louis, Mo. 

PACKET "X" 100 varieties foreign stamps, 20c. Day-
ton Stamp Co., East Foxboro. Mass,  
APPROVALS 40-50% disc.; Packets, 10 U. B. Pre-
cancels 150, 50 Assorted 250; 2e Postage. Stanley 
Albert, Box 498, Waterbury, Ct. 

Want to Buy 
CASH FOR OLD FALSE TEETH-We pay up to $35.00 
per set (broken or not). Also buy discarded gold 
jewelry, gold crowns, bridges platinum, diamonds, 
watches and silver. Send now. Cash by return mail. 
Packages held 5 to 10 days for sender's approval of our 
offer. U. S. Smelting Works, Dept. 61. Chicago, Ills  

Wireless 
WIRELESS PARTS, PROMPT DELIVERY, Standard 
1U" switch knob-lever complete 35a. Switch points with 
screws 25e dozen. State panel thickness. Novotoy Elec-
tric, Charlotte, N. C.  

TO YOU WHO ARE USING OUR CLASSIFIED 
COLUMNS: 

Do you realize that you are placing whatever products 
you have for sale or exchange before an ever growing 
audience? An audience whose Purchasing Power is 
among the greatest? Do you realize you are paying 
an exceedingly low rate for this opportunity? Here is 
an audience which has increased by considerably over 
9.000 in three months! 

Now, you know you have to pay more for materials. 
cost of production-so do we. Heretofore we have not 
advanced our price, which has remained at the same 
old standard. Now, it is absolutely imperative. Con-
sequently we are making the small and exceedingly 
justifiable increase of two-cents a word, thus, the rate 
for these columns AFTER JUNE 1st, 1920, WILL BE 
SEVEN CENTS A WORD. 
Do you see the significance of this advance Informa-

tion? 
EVERYDAY ENGINEERING MAGAZINE 

e 
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Let me 
work for you 

\\'ORK for Kings and Queens. 
I work for the President of the 
United States. 

woitk ea'1, tfte O'befvi,teeta 
eta twi/td uatet. 

I work for the Surveyors 

and engineers who make your 

big bridges and subways pos— 

sible. 

I have a Mathematical key— 
board with the characters and 
symbols used in higher and 
lower Mathematics, and for 
bingineering, Mechanics, etc. 

I AM INVALUABLE TO THE 
STUDENT OF MATHEMATICS, ENGI— 
NEERING, CHEMISTRY, AND MED— 
ICINE, AS I CARRY THE CHAR— 
ACTERS AND SYMBOLS IN EVERY 
PROFESSION--EVERY SCIENC E. 

I "speak" every language, 
from Eskimo Indian to Kata 
Kana Japanese. 

I use "speak" advisedly, 

because I literally make gour 
writing talk—as these sam-
ples of my work show. 

The above paragraphs were written on one Multiplex and 
give a very limited example of the work that can be done on 
this unique "writing machine"—the only "writing machine" 
in existence. Just examine the Multiplex and you'll find 
that it is as great an improvement over the ordinary type-
writer as the fountain pen is over the old-fashioned quill. 

Also an Aluminum 
PORTABLE Model 

For traveling— for 
I fome. Weighs about 
II lbs. Full capacity. 
Ask for special 

folder. 

The Hammond Typewriter Co. 
585A E. 69th Street New York City 

am the 

..de The 

Heart 
of the 

Hammond 

ILTIPILIEX 
dhdOM 

Standard "Writing Machine" 

Over 365 
Different Type-Sets 

Including All Languages to Select From 
Any one of which may be substituted in a few 

seconds: "Just Turn the Knob" 

I have shown you a few proofs of my versatility in 
the various types in the column opposite. 
I think you will agree with me, when you see me, that 

no other typewriter can do what I do. 
No other typewriter can make your writing "TALK. -

No other typewriter can INSTANTLY change from 
one style of type, or from one language to another. 

1. 
Multiplex Hammond Reasons 

Variety ,if s, riling 1,12yond the ordinary 
2. All sorts of type and languages on ONE Multiplex. 
3. Automatically uniform type impressions without a culti 

vated touch. 
4. Pertnanently perfect alignment. 
5. Any width of paper, and writes cards flat without bending. 
6. Large type, small type, medium type—all on ONE Multiplex. 
7. Aluminum Portable, travellers' and home model. 
There are more than sixteen (16) things I can do that can-

not lie done on any other writing machine; and it will pay 
you 

Mail the Coupon for FREE BOOKLET 
"How President Wilson Frightened the 

Lords at Midnight" 
We will also send you our 

pamphlet, "People Who Count." 
Thousands of prominent men 
and women in all walks of 
life, and in all four corners 
of the globe, prefer and per-
ottally use the Multiplex. 
Note this partial list: . 
President Wilson 
Queen Alexandra of England 
King and Crown Prince of 
Sweden 

Caliph of Morocco 
King and Queen of Norway 
Cardinal Merry del Val 
Sir James Matthew Barrie 
Walt Mason 
Wallace Irwin 
William Dean Howells 
Bertha M. Clay 
John Kendrick Bangs 
Leigh Mitchell Hodges 
Prof. L. A. Loiseaux 
Etc., Etc. 

MAIL FOR FREE BOOKLETS 

HAMMOND TYPEWRITER COM PANY, 
585A East 69th St., New York City. 

Please send, entirely free and without obligation, the litera-
ture mentioned in your advertisement in Everyday Engineering 

Name   

Address   

Occupation   



Time and a Half 
Forerai htTime 

You can get an extra half 
dollar or more for every dollar you' 

earn now. No overtime work is necessary. 
Just your regular time and a set of Modern Machine Shop 

Practice will turn the trick. Read how to get these famous 
books by 27 shop experts that will help you make three or four 

dollars with the same effort it takes you to get two dollars now. 

A Few of 
the Things 
Exalained 

Shop Work, Shop 
Kinks, Gear Cutting, 
Lathes and Screw Ma-
chines, Planers, Millers, 
Jigs, Shop Management, 

Making, Laying Out Dies, 
Tool Making, High Speed 
Steel, Thread Cutting, Milling 
Cutters, Punch Work, Tool De. 
sign, Foundry Work, Molding, 
Malleable Practice, Forging, Heat Treatment of Steel, An-
nealing,Hardening,PatternMaking,Mechanical Drawing, 
Machine Drawing, Design of Machines, Auto. Shop Work. 

MACHINE 
SHOP 

PRACTICE 
6 big volumes bound in genuine Ameri-
can Morocco. 2300 pages and more than 
2500 photographs, plans, drawings, etc. 

etallurgy,Welding, Die 

Ask Our EXPERTS 
With every set of these books we give ab-
solutely free, one years' consulting mem-
bership in the American Technical Society. It 
usually sells for $12.00. This entitles you to 
write in at any time within a year and ask 
our experts' advice about anything connected 
with shop work that you don't understand. 

3%tr 

-.1 
o 

o 

% What 
They Will 
Do for You 
These books explain 
and tell you everything 
connected with Shop 
Work; more than a thou-
sand different subjects. 
Not a thing is missed— 
not the smallest detail. 
They cover everything, 
from the simplest machine oper-
ation to the most difficult tool 
and die making propositions you 

will ever be up against. They will make a shop expert 
out of you in your spare time and it will only cost you 
7 cents a day to buy the books after a weeks' free use. 

Use One 
Week W 
Don't send any money. Just the coupon is all you 
need. We will ship the books express collect and 
you can use them a whole week in your own home or shop 
just as if they were your own. Try to find some tough prop-
osition they won't explain. Show them to the other men 
in your shop—give them every test you can think of and 
send them back at our expense if you don't want to 
keep them. If you do want the books to help you 
earn more, like thousands of other men have 
done, send us only $2.80 You can send the bal-
ance of our special $19.80 price t he same way 
- $2.C3 each month. Begin now to get 
ahead—do it the speedy way, too. This 
coupon is your ticket on the speedy 
route. MAIL. IT TCDAY. 

APIERICAN nenscaL 
SOCIETY. Dent. M-354 

IIEE 

( SEND 
THE \ 

COUPON; 

AMERICAN TECIINICAL 
SOCIETY Dept.N1-354 

CNICAGO, ILL. U. S. A. 

Please rend me the six-volume set of 
"Modern Shop Practice" for seven days' 

examination, shipping charges collect. If I 
decide to buy, I will send $2.00 within seven days 

and 1-alance at $2.80 a month until $19.80 has been paid. 
Then you will send me a receipt showing that the set of books awl 
the Consulting Membership are mine, and fully paid for. If I want 
to get along without the books, I will return them at your expense 
after seven days. 

CNICACO. ILL. 
U.S.A. 

Name. 

Address 

I Reference 

I 

aL .., .m.......................... me 
T. CAREY PRINTING CO. WC. 

0111/4 YORK 


