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" The Age of Precision

1S is truly the age of precision. We find the importance

of precision measurements recognized just as much in

practical mechanics as in theoretical science. In this issue

the reader will find two articles which deal with the division

of units we formerly thought minimum values in the field of

mechanics and chemistry, to still more minute quantities,

some of which are so small as to be hardly understood by
the average human mind. )

OR some time past, mechanics and makers of precision

instruments have believed that working to one-tenth of one-
thousandth of an inch was the practical commercial limit as
the most delicate mechanical measuring machine was capable
of indicating, with reasonable accuracy, no lower umit than
one hundredth of a thousandth part of an inch. New methods
of measurement have now made it possible for men of ordinary
attainments to measure variations as small as one-millionth
part of an inch, and experts to measure accurately to the
twenticth of a millionth of an inch.

HE chemist of former times could never get below the

atom, so it was considered the smallest possible division
of matter; it was held that two or more atoms formed a mole-
cule, and that as an atom could not exist alone, molecules
were the smallest unit of independently existing matter, and
- a molecule was built up of atoms, While the atom and mole-
cule remain the working units of chemistry, the theory of
the last few years considers the atom as a very large unit of
matter, and as described in a very interesting article in this
issue, & new unit of matter is now used by scientific men.

. " A CORPUSCLE termed the electron that is estimated as

being less than one hundredth of a thousandth part of the
diameter of an atom, is being seriously considered and talked
of by Scientists. The size of an electron may be understood
to be exceedingly minute, when an cstimate made by a com-
petent authority, who gives- a value of one-fortieth of a
millionth of an inch as the diameter of an atom, is properly
grasped by the mind. a difficult feat for most of us.
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A combination course in Wireless Telegraphy and Telephony
perfected by the National Radio Institute that will fit you in a few
months for a position paying $200 or more a month to start.

Future success assured our graduates. Hundreds of attractive and interesting- posi-

tions in Commercial Radio Service on Land, Merchant Marine, Railroads, Radio
Supply Factories and Laboratories, Lake and Ocean Steamship Lines, Telegraphy
Companies, and Aerial Mail Service always ready to be filled. Because of the
efficiency of our graduates, they are given first choice, and positions are guaranteed
to those who complete the course and secure a license.

Big Money in Wireless Work

Few professions offer the opportunities .

found in Radio. Any young man with
ambition and cnergy can soon be quali-
fied for exceptional positions by taking
our course Wireless. Your first posi-
tion will pay you the equivalent of $200
or more a month—$125 in salary, plus
living expenses, which by a conservative
estimate we place at $100 a month.

There are exceptional chances for rapid
promotion to Radio Mechanic, Electrician,
Government Inspector, Radio Aid, and
Radio Engineer. One of our recent grad-
uates is getting $6,000 a year,

No previous knowledge of Wireless or
electricity is necessary to take our course.
Our course is easy and comprehensive,
and with the help of our Natrometer,
you can master Wireless in a marvelously
short time—right in your own home,
the National Radio Institute way, in your
spare time

Travel Around the World—
Your Expenses Paid

1 )u are esger to travel, anxious to visit
foreign countries, 4 increase your knowledge
of world affai Wireless offers you the big-

| ever have. You travel

on shipboard with an officer’s rating, llving

the life of an offcer, sating at the captain’s

table, and mingling with the passengers. All
hout one cent’s expense to you!

If you prefer to locate permanently at or
near your own home. Wireless again offers the
opportunity, for you may secure an equally
attractive positlon at one of the many ifand
stations, with Radio companles, Steamship
companies, or Commercial houses. )

HRegardless of how big your desires and
plans for your future, Wireless Is aiways in
the foreground, offering advantageous and
attractive opportunities. Look into It and
plan your life accordingly.

This Fine Natrometer Given

To You

This wonderful Natrometer automatically
sends you Wireless messages as though com-
ing from n radlo station thousands of miles
away. It is a complete improved sending and
receiving set, embodyving the same type of
instruments as used by the United States
B n In testlng applicants
[ lcense.  Made especlally and ex-
] ] Radlo Institute students.

Get Your Instructions From
Washington—Center of All
National Wireless
Activities

The Natlonal Radio Institute was estab-
Hshed in 1914, and was the first in America
to successfully teach Wireless by mall. It Is
established in the heart of national interests—
in Washington, the home of the United
States Shipping Board—center of all official
Wireless activities—and the home of the
United States Department of Commerce
(Radlo Department) which passes upon every
first grade government license granted in
America, and also issues all permits to erect
and operate radlo stations.

Our location in the nation’s capital, together
with the high standing of our school and in-
structors, and our close communication with
government officlals connected with Wireless
activities, naturally places us in the posl-
tion of glving our students the very best In-
struction obtainable. We are also sble to be
of the utmost help in assistlhg them secure
high type positions paying substantial salaries.

Special Privileges to National
Radio Institute Students

Students of the National Radio Imstitute
receive the following:

Complete combination course in Wireless
Telegraphy and Telephony—

Special post-graduate course at eur large
Washington school, if desired—

Five text books, one hand book, forty-six
special lessons and eightsen personal
examinations—

Large hand dipl suitable for
framing—

Complete automatic Natrometer owmtfit and

carry case—
Personal p in securing wireless pesition
and endorsement of Institute officials.

Send For Free Booklet

We have prepared a book telling you alil
you want to know about Wireless and the
future it offers you. Startling facts you are
interested 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 ooupon to-
day or write to the

NATIONAL RADIO INSTITUTE
America’s First and Foremost
Established 1914_Dept. 244,

14th and U Streets, N. W,
Washington, D. C.

NATIONAL RADIO INSTITUTE,
Dept. 244, 14th & U Streets, N. W,,
Washington, D. C.

291

LEARN WIRELESS

AT HOME QUICKLY AND EASILY
BY MARVELOUS NEW METHOD

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, and your special Wireless instru-
ment offer.

et
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" MOTOR BOATS AND BOAT MOTORS
. By Victor W. Pagé, and A. Clark Leich. (6 x9.)
524 pages. 372 illustrations. Cloth. Price

.00.
Indispensable for owners, users, repairmen or operators of
motor boats and marine engines.

SHOP PRACTICE FOR HOME MECHANICS
By Raymond Francis Yates. (6 x9.) 324 pages,
309 illus. Cloth. Price $3.00.

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

]
STARTING, LIGHTING AND IGNITION
SYSTEMS

By Victor W Pagé. 8185 pages. 492 specially
made engravings. 1920 Edition, Revised and
Enlarged. Price $3.00.

A grgctgegl treatise on latest automobile starting, lighting
and ignition system practice. Over 200 wiring diagrams
are shown in both technical and nontechnical forms. Com-
plete data is given for locating troubles in all systems, the
various steps being considered in a logical way for those
without exlpert electrical knowledge. 1l ignition systems
receive full consideration, starting with the simplest bat-
tery and coil forms found on early cars to the modern
short-contact timer and magneto methods used with the
latest eigl* and twelve-cylinder motors.

ABRASIVES AND ABRASIVE WHEELS

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

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

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

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

The most valuable technochemical formule book published,
including over 10,000 selected scientific, chemical, techno-
logical and practical recipes and processes. This book of
800 pages is the most complete book of recipes ever pub-
lished, giving thousands of recipes for the manufacture of
valuable articles for everyday use. Hints, helps, practical
ideas and secret processes are revealed within its pages.
It covers every branch of the useful arts and tells thou-
sands of ways of making money and is just the book every-
one should have at this command.

LIQUID AIR AND THE LIQUEFACTION
OF GASES

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

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

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

MOTOR BOATS
BOAT MOTORS

> Any of these books sent prepaid on receipt of price.
4 Practical Books—Send for a Copy

The Norman W. Henley Publishing Co.

2 WEST 45th ST., NEW YORK

HENLEY’S

New Practical Books

- Anyone interested in practical plating and metal finishin,

MODERN ELECTROPLATING
By Kenneth M, Coggeshall. 380 pages, 142 illus-
trations. Price $3.00.

will find this book a valuable guide and complete manua
of the art.

EXPERIMENTAL WIRELESS STATIONS
By P. E. Edelman, E.E. (8 x 7) 390 pages,
167 illus. Cloth. Price $2.50.

Answers every question—clears up mysteries of things

radio, you have often wondered about.

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

By Victor W. Pagé. 410 pages, 183 illustrations,
2 large folding plates. Price $2.00.

‘This is the most complete and practical instruction book

ever published on the Ford car and Fordson tractor. To

the 1920 Revised Edition matter has been added on the

Ford Truck and Tractor Conversion Sets and Genuine

Fordson Tractor. All parts are. described. All repair

processes illustrated and fully explained. Written so all

can understand—no theory, no guesswork. New Edition.

MODEL MAKING
By Raymond Francis Yates. 400 pages,

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

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

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

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

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

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

Cloth.

FREE—1920 Catalogue of
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Use One of These Libraries

10 DAYS FREE

Now iIs the Time 1, 0. ria America is teeming
to Get Ready for and throbbing with the great-
Bigger Pay est activity in its history. Every day

hundreds of men in small positions are
raised to bigger responsibilities and bigger pay. A search
is being made everywhere for men who have the neces-
sary training to assume these new responsibilities.

A McGraw-Hill Home TheMcGraw-HillHome
Study Course Will Study Courses are

founded on actual
Prepare You Qul‘:kly work as it is done in

the great fields of engineering which they cover. No
space is wasted with higher mathematics and theory.
Only facts, written so that you can understand them.
About one hundred thousand men are now using them as
a daily guide. They are equally valuable to the expert
a_nd the beginner.

Not One Cent In Advance
Small Monthly Payments If You Are Satisfied

No matter what your age is, where you are located,
or how limited your means, you can succeed through one
of the McGraw-Hill Home Study Courses. Everyone
contains a complete education on the subject covered.
No matter how much you might pay for books or
courses you cannot acquire knowledge that will advance
you more rapidly and surely than a McGraw-Hill Home
Study Course.

Power Plant Library]

Power plant practice compiete, in-
cluding mathematics, bollers, eugines,
electricity, turbines and refrigeration.
Now the most used oers’ library
In existence. . Has enabled thousands
of men to pass the most rigid exam-
inations. 2,500 1,500 iltustra-
tions. Eight han volumes, bound
in the tough T paitern of cloth, as
durable as leather. Priee $16, payable
$2.00 per month,

Factory Management

A set of books written by leading
authorities. 10 help men fit themselves
to take complete charge of the shop or
Covers industrial organiza-
tion, administration, purchasing.
manufacturing costs and accounts,
sngineering of nhc?n. factories and
power plants. 6 volumes 2,300 pages,
fully 1llustrated. Buvund in semi-flexi-
ble karatol. Price $20. payable $2
in ten days and $3 per month,

Croft Library of
Practical Electricity

Without question of more practical
value than anything of the kind ever
attempted In the world of electricity.
Enables you to know electricity as ex-
perts know it. Mathematics, practical
oloctricity, electrical machinery, cemn-
tral stations, wiring for lizht and
power, wiring of finished buildings,
fllumination. 8 flexible volumes,
pocket size, 3,000 pages. Price $20,
.nyll:‘lo $2 In |0 days and $3 per
month.

lron and Steel Library

The high positions 1 the great iron
and steel world are now attainable
through this library, which is written
by authorities actuafly engaged in this
work. Metallurgy, foundry work, blast
furnaces construction, operation and
products, refractories. A complete
fron and stee! ltbrary. BSeven volumes,
over 3.000 pages. Fully illustrated.
Price complete 924, payable $3 per
month,

Machine Shop
Library

Machine shop practice complete.
Written by eight practical men, well
known in the machine shop world.
Now the standard in America. No
other set of books on the subject ever
equalled it in popularity.
tics, drawing and design. composition
and heat -treatment of steel gears.
tool work, ding, jigs and fixtures,
CTew mi es, dles, etc. 9 volumes,
3.000 pages. Price $20, payable $2
in. 10 days amd $3 per monmth,

Metal Mining Library

Hereln 1is broufhl together in nine
fiexibly-bound volumes the very meat
of metal mining practice in America.
Examinations, principles of mining,
timbering, thousands of working de-
talls. ore dressing. su ing. account-
ing, costs. All the Information you
need to reach the high positions in the
mining world. The moet intricate
oblems solved by plain words and
Nustrations. Price $24, payable §3
per month,

Coal Mining Library

Coal mining and oolllery practice
complete, including outside and inside
work—both hani and ) E
ing. Of assistance to every man in the
business, from the lowest d man to
the operator., It is now ked upon
83 a necessity, and as containing the
secrets of success In coal mlnlnﬁ. L}
volumes. 3,000 es. 1700 f{llua-
trations. Prioe ., payable $2 in (0
days and $3 per month.

Radcliffe’s Electricity

T
!.

£ 1{

LT IR T

A three-volume compact set of books
on the practical side of slectricity. In

et

il
L4

$1 per menth.
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WHAT USERS SAY

“The Renulife Violet Ray High Fre-
quency Generator is superior in efficiency
because of its perfect character and con-
trol o' eurml ecompaetneas and perfont

Yrouble was hardening of the arteries. [
would not be without it for all the money
in the world.” "I cannot recommend it
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for & week for Sciatica and | am highlv
pleased with results.” I think it is one
of the best little machines that was ever
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kind treatment received from vour Com-
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Man alive—
Listen!

You can smoke Camels
till the cows come home
without tiring your taste!

AMELS bring to you every joy you

ever looked for in a cigarette! They

are so new to your taste, so delightful

in their mellow mildness and flavor, and

so refreshing, you will marvel that so

~“much enjoyment could be put into a
cigarette!

Camels quality is as unusual as
Camels expert blend of choice Turkish
and choice Domestic tobaccos which
you will prefer to either kind of to-
bacco smoked straight! No matter
how liberally you smoke, Camels never
will tire your taste!

You will marvel at Camels smooth
“body”. And, your delight will also be
keen when you realize Camels leave no
unpleasant cigaretty aftertaste nor un-
pleasant cigaretty odor!

For your own personal
proof, compare Camels
with any cigarette in the
world at any price.

CIGARETTESS

- —ew

Camels are sold everywhere in scientifically sealed packages
of 20 cigarettes for 20 cents; or ten packages (200 cidarettes)
in a glassine-paper-covered carton. We strongly recommend
this carton for the home or office supply or when you travel.

R:. J. REYNOLDS TOBACCO CO. Winston-Salem, N. C.

Please mention EVERYDAY ENGINEERING MAGAZINE



NE of the most annoying con-
. ditions experienced in motor-

* four classes, i.e., those
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PRACTICAL MECHANICS
FOR EVERYDAY MEN
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Common Causes of Automobile Noises

A Simplified Exposition for the Man Who Runs His Own Car
Describing What Various Noises in an Automobile
Are Due To and How To Eliminate Them

By Victor W Pageé, M. S. A.

ing is noisy operation. The
first year a car is used, providing that
due care has been taken in regularly
screwing down the multitude of grease
cups provided,-the motorist will not be
annoyed by noise. But after the car
has been operated for a season or two,
no matter how well it

Body Noise

Among the most annoying of the
common noises are the various squeaks
and creaking sounds which are usually
caused by the various parts of the body
or auxiliary members. Most of the
body squeaks result from two pieces
rubbing together which should be in
fixed relation. When a car is first

E.

needed to produce a pronounced
squeaking or creaking noise.

The remedy is a very simple one.
If the felt strips are battered down to
such a point that the sills can come
in contact with the frame at different
points, the old pads should be removed
and new ones substituted for them. If,
however, they are not flattened down

very .much, a simple

has been taken care of,
it will develop a series
of rattles and squeaks
when it is driven over
roads that are not of
the best. Some really
important noises are
due to relatively unim-
portant parts, so that a
driver may be unneces-
sarily worried by a
loud and reoccurring
noise when it can be
easily fixed by the ap-

50 loase that 7
hit the fleor bo

Change speed

wern er net p

fat: intermediare 5
plication of a few drops
of oil at the right place. p;’:::*:ﬁ ,;,., ,
Automobile noises immf Yo

may be divided into

due to the engine, those
resulting from wear
in the power transmis-

oifed wil/ cavse g
noise on fow arng

o ymv
every time cldch Is kﬂnor ches
out while car 1s in mofion.

n spring shackle resvits

BN noise on rough roads
Engine bolts must be 1ight. Loose

engine causes hard knocking noise

tightening of all the
body - retention bolts is
all that will be neces-
sary to hold the parts
firmly together.
Squeaking Doors
Another common
trouble in a body, espe-
cially if- it is a-closed
body, is squeaking
doors. Someétimes the
metal members of the
door lock may rub
against each other, the
door hinges may be dry
or the material of which
the door is composed
may have changed in
form sufficiently so
that the door no longer
fits the door frame ac-

sion system, from de-
preciation in the run-
ning gear, and lastly,
those due to looseness in the body and
auxiliary parts. A number of illus-
trations which accompany this article
have been prepared to bring out in an
easily understandable way the various
points about an automobile that should
be inspected in event of noisy opera-
tion. When locating noises, the proper
thing to do is to go over the car sys-
tematically and inspect all of the points
that are apt to be noisy unless properly
adjusted and oiled.

Front end of typical motor car showing sources of noise

built, the manufacturers interpose strips
of felt or leather between the body sills
and the frame side members. After a
time this material flattens out or beds
down and the sills of the body will
rub on the dry leather or other padding
or parts of the body may come in con-
tact with the metal frame. When the
body-retaining bolts are loose, a slight
movement of the body is permitted
every time a car goes around a corner
or whenever it is run over rough roads.
This slight movement is all that is

Digitized by GOOS [Q

curately.- Wherever

' contact, the squeaking
can soon be prevented by applying a
few drops of oil at the right places. If
the door squeaks and rattles because it
is loose in the frame, various expedi-
ents, such as installing “small leaf
springs made from brass strips or clock
springs so that they will take up the
space between the door and the frame
when the door is closed or small pads
of rubber which may be cut from an
old inner tube may be placed between
the door and the body.
Another point about the body that is

metal parts come in .

-~
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apt to squeak is the windshield. When-
ever this causes noise, it is usually be-
cause the nuts on the windshield sup-
porting posts are loose. These are
placed under the cow! in almost all ¢ars
and as they are out of sight, they are
apt to be out of mind. It is usually

or aprons can be prevented is to pre-
vent the cause by strengthening the
unsupported portions with strips of
metal or wood securely riveted or
bolted to the offending members and
to the frame or supporting brackets.
Another cause of rattle that is not

('Be sure windshield is tight at cow/ fo prevent squeaks

g
e /f fop is not
S securely
Loose farmps™ ~_Tastened at
cause rattiing, these points
norse looseness will
cauvse norse
Mvdguards loose D———

on support or Be sure hood
apron loose on
frame couses

squeaking.

X "b\'

R
“ Y, S * ’

N\ T T

O
e

Front whee/

bearing must

be properly
adusted and oiled

There should be ro lost ¢
motion in steering knuckles 1M lvgs
or operating linkage

Loose tire

cause
squeaking

Front view of automobile showing points needing inspection in lookimg for moise

difficult to tighten them up with ordi-
nary wrenches, so socket wrenches
should be used to make sure that the
nuts are screwed up tightly against the
rubber washers and also that the wind-
shield supporting posts are drawn
tightly into their sockets or against the
rubber washers at their base on top of
the cowl.

Other parts that can cause intermit-
tent noise are the mudguards and side
aprons. If the mudguards or their
supporting aprons are loose on the
body, a rattling noise will result, where-
as if the apron-retaining screws are
loose where they go through the frame
channel members, it is possible for the
apron to move against the frame and
cause a squeak. On some moderate
priced and most cheap cars, the metal
of which the fenders and apron are
made is apt to be of a light gauge and
as the metal is thin, there will be a
certain amount of vibration because the
parts may not be supported for con-
siderable distances. The metal acting
as a diaphragm produces a constant
drumming or rattling noise, which in
the case of a four-cylinder car keeps
time with the running of the engine
and vibrates in unison with the motor
at certain critical speeds. The only
way noise due to light gauge fenders

it is not long before there is a slight
loosening which will cause noise.
Tighten them with pliers or a wrench
to make sure they will not loosen.

Engine Noise

Considering’ the power plant as a
source of noise, various articles that
have been published in EvErypaY EN-
GINEERING MAGAZINE have outlined
what these noises may be caused by.
As a general rule, knocking is due to
over-heating or excessive carbon de-
posits, if it is not produced by worn
bearings or other mechanical parts.
Knocking due to carbon can be readily
prevented by eliminating the cause,
and as most engines are now made with
detachable cylinder heads, there is no
real reason for not cleaning them out
as frequently as may be necessary. Of
course, knocking due to worn bearings
can only be prevented by properly tak-
ing up the looseness. Knocking due
to over-heating can be prevented by
making sure that there is an ample
supply of the proper grade of lubri-
cating oil in the engine, that the fan-
driving belt is tight, that the radiator
is cleaned and none of the hose con-
nections buckled to prevent proper flow
of water, that the water pump is cir-
culating the cooling liquid and that the
radiator is kept properly filled with
water.

In connection with lubrication the
point that should be carefully looked
after is to see that the oil pump is cir-
culating oil through the system. In

RKeep Spring well oiled

Be sure fa// rim
lugs are fightly
searted

Wear at cantilever sprin
center bearing bolt wil
cause knocking sound's

Tire carrier
must be securely ,
fastened

/ Spring shackles mus?t v
/' be kept wellgreased fo<——
prevent wear and noise.

/ RU””!"g board support

Rivets holding frame members fo-
gether. must be tight foprevent
squeaking

Brake rod links and actvating shatts
must be we/l orfed and rot worrn un-
duly fo secure quret action.
Body supportii
brackels must be
tight on frame
side member:

v

ing iron must be secure |
to prevent squeaking. |

Rear end of modern automobile chassis showing frame parts to be looked over

often located is the loosening of the
points of support of the body at the
body braces, also loose motor retention
bolts and lost motion at the ball ends
of the windshield support posts to
which the front bow of the top is held
by wing nuts or thumb-screws. Usually
these are tightened with the fingers and

most of. the modern engines, the pump
must work continuously so that all
parts will receive the proper amount
of oil. If the pump is not working
properly, the oil container in the en-
gine base might be full of the proper
grade of oil and yet it would not be
circulating to the bearing points.
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Transmsssion System Noise

The transmission system is not apt
to make any noise when the car is
operated on the direct drive or high
speed position unless there is consider-
able wear in the transmission bearings
or an imperfect adjustment at the rear
axlee. When running
on low and intermedi-

Dry Bearings Squeak
A squeaking noise is sometimes pro-
duced by a dry clutch spigot bearing
if a cone clutch is used and a dry or
worn clutch throw-out bearing on any
type of clutch may cause noise. This
will be in the form of a squeaking that

or rollers is broken or if a race ring
is cracked.

A grinding noise in the back axle
indicates a poor adjustment of the driv-
ing gears and may be due to the gears
meshing too deeply or not meshing
deeply enough. The only way one can
prevent rear axle noise
is to make sure that the

ate speeds most cars
will produce noise be-
cause of the amount of
power transmitted by
gears, but this can be
reduced to a minimum
by filling the gear case
with adequate quanti-
ties of the proper gear
case lubricant.

When the universal
joints are worn, one
will note a rattling
noise every time that
the clutch is applied or
released, and one will

cause noise

loose fuel tank
causes noise

Spring Clip Nuts )

Should be hghf

Worn shackle”
links also ~

or insuffiient lubricant causes
g r/nd/ng noise.

{ Worn shackle bolt
Causes knocking
when going over
rough roads.

\Dry spring leaves

also notice a pro-
nounced rattling if the
engine does not run
regularly. This is because the lost mo-
tion between the parts of the universal
joints will be the first taken up and
then the parts become loose again un-
der the fluctuations of power delivery.
If the engine runs steadily after the
looseness is taken up by the initial
application of power, the parts will re-
main in contact as long as the torque
is uniform and there will be no noise.

will be noticed only when the clutch is
held out with the foot pedal. If the
bearings on either the main or the
countershaft of the gear box are worn
or broken, there will be a certain
amount of rattling noise all the while
that the car is being driven. Practi-
cally all ball or roller bearings will
cause a clicking noise which reoccurs
at regular intervals if one of the balls

Poorly adjusted drive bearing Wear in Brake rods
or shafts courses
minor rattliing

¢ N\
A 5

Wern spring e

\ lovse brakes cause
" "raﬂ/:
couse squeaking  brakedrum on whéel
S W = g Mg rattle.
Points in the transmission system and rear suspension that rattle when worn

driving gears are in
good condition, that
they are properly ad-
justed and that there is
plenty of grease in the
differential housing.

Chassis Parts Cause
Most Noise

The various parts of

the automobile chassis

bushing or bo/
causes rattling are the most common
R cause of noise, as any

looseness in the multi-
tude of links and
shackles will cause a
Starting with
the front end of the
car, the first thing to
do is to see that the lamps and lamp-
supporting brackets are secure. An-
other point to inspect is the lamp glass
or lens which sometimes become loose
in their frames and make a rattling
noise all the time the car is operated
because of engine vibration. This can
be easily prevented by putting pack-
ing material, usually in the form of felt
(Continued on page 370)

by hitting

Mud gquards must be
firmly secured fo body
and running boards.

Locse or pocr/
fitting £o 4
a common source

rsare \\T here are twenty- four of these
] rim lugs to keep tight Anycre
of mysterious squeaks. that is loose causes a squeak.

Boay must be securely polted fo

shouvld be placed between sills and
.metal frame.

Brakes must be

will not rattle
against drum.

frame and felt, rubber or leather strips

~.adjusted so they

Be sure top is held

tightly at these

points which are aup-
licated on other side of car.

Hood rubbing on cow!
ior radiator caugses
|squeaking.

Keep hood |
clips tight.

Be sure apron is firmly
attached to both frame
side and runnjng board.

Three-quarter rear view of late model automobile showing parts of body and running gear that contribute their quota

to a noisy cor



- Everyday Engineering Magazine for July

Modern Precision Measurements

A Brief and Concise Exposition of the Latest Means of Measuring Minute
Distances and the Refinement of Measuring Appliances From the
Prehistoric Measuring Stick to Modern Precision Apparatus

HE art of measurement had its

beginning so far back in dim

antiquity that we do not know
just where it originated. The earliest
peoples of which we have record used
crude measuring instruments and built
their houses and measured dlstancs by
more or less crude

By Harry A. Mount

The simplest of measuring instru-
ments, the measuring stick, or ‘“cubit
rod” had its origin way back before the
dawn of history. Even Noah laid out
his ark in cubits. But it is a far cry
from the ancient measurmg stick to the
precision measuring instruments of to-

house-fly should alight on the tip of
the rod, the fly's weight would bend the
rod just a millionth of an inch! An
ordinary human hair would have to be
divided into about three thousand equal
parts to get pieces a millionth of an
inch in thickness. But you or I,

equipped with mod-

standards. Undoubt-
edly, the first meas-
uring instruments
were nothing more
than sticks or stones
cut or broken to a
common length. In
fact, notched sticks
have been taken
from excavatiops of
ancient sites and
these appear to have

ern apparatus, and
given a few minutes
instruction, could
measure the thick-
ness of that infini-
tesimal piece of hair
very accurately.

Early Measurements
Derived from Body

It is interesting
to note that our

been the crude an-
cestors of our yard-
sticks.

Just as the necessity for a standard
of measurement grew as the ancestors
of our race first learned to build houses
and boats, so the measuring instrument
itself has been made more and more
‘accurate and better systems of measure-
ment developed until today we are able
to measure with absolute precision dis-
tances so small that the average human
mind cannot conceive them. At the
same time we are able to measure dis-
tances so great that our earth seems a
puny speck in comparison.

Photographs taken to show interference bands used in measuring by light waves

day with which it is possible to meas-
use with absolute accuracy so tiny a
distance as a twenty-millionth of an
inch—a twentieth part of a millionth—
a distance so small as to be beyond the
average understanding.

To give an understandable idea of
just how far a millionth of an inch is,
a scientist of the Bureau of Standards
has figured that if a rod of tool steel,
one-half inch in diameter were clamped
in a vise, so that the free end projected
twelve inches; and that if an-ordinary

The yardstick of the housewife need
not be accurate to less than one-six-
teenth of an inch. A skilled machinist
can work to the hundredth of an inch
with caliper and steel scale. Microm-
eter calipers will measure to one-tenth
of a thousandth o) an inch

present English sys-
tem of measurement
was derived directly
from the dimensions of the human
body. The earliest known systems of
measurement were built something like
this: digit, the width of a finger; palm
or handbreadth, width of the palm;
span, width of the extended hand; foot,
length of the foot; cubit, length of the
arm; pace, length of a step; fathom,
distance between extended arms. For
longer distances, a day’s journey served
as a convenient gauge.

But as the need for some sort of
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standards of measurement grew, rude
measuring devices were invented. At
first these were simply notched sticks.
Probably one of the oldest existing
measuring instruments is a notched
stick taken from a very ancient Egyp-
tian tomb by excavators for the Metro-
politan Museum of Art. Later forms
of Egyptian ‘“cubit rods” which have
been found were made of stone and
fairly accurately divided.

It is probable stone measuring rods

self, has kept pace step by step with
our ability to measure distances ac-
curately.

Accurate Measurement a Rrcent
Development

It has been only within very recent
years that accurate measurement was
an everyday matter. Old mechanics re-
member the day when men who could
fit parts, such as bearings, accurately,
received higher pay than his fellow

S———

Precision measuring machine will measure to omne-hundredth part of a thousandth of
an inch

were used in constructing the pyramids.
The great pyramid of Ghizeh, built
4000 years B. C., seems to be accurate-
ly constructed and it stands today as a
record of the system of measurement
used by the ancients. In fact, the
Anglo-Saxon system of measurement
was derived directly from its dimen-
sions. But until very recent times the
dimensions of the human body were
used as standards of measurement. In
England, as late as the reign of Henry
I, the English yard was the length of
the sovereign's arm. The custom also
prevailed in other countries and since
kings were not cast all in the same
mould there was great confusion as to
standards of measurement which varied
with the physical peculiarities of the
reigning monarch.

Later standards of measurement, as
the need for uniformity and accuracy
grew and better measuring instruments
were made, were fractional lengths of
the earth’s diameter and the arc of a
pendulum. Other attempts to set in-
variable standards were made by finely
engraving two parallel lines on metal
bars. But as soon as measuring instru-
ments of sufficient accuracy were made,
it was found that these - standards
‘varied under different tempertaures or
other conditions. The advancement of
science, and indeed of civilization it-

e —— -

as making the micrometers themselves,
dividing engines are used which are
accurate within a hundred-thousandth
of an inch. But the human element of
uncertainty enters so largely into such
fine measurements that in at least one
big shop where accurate measurements
are required, it is the practice to have
three workmen make the measurement
and then to average the results.

Use of Light Waves

Then came the interferometer meth-
od of measurement, developed by our
Bureau of Standards during the war.
The length of a wave of light is used
both as a standard of measurement and
in making the actual measurement.
The length of that light wave never
varies. Jt is the same at the North
Pole as at the Equator. The new
method determines with absolute pre-
cision variations of a millionth of an
inch and the human element is entirely
eliminated. With extreme care varia-
tions of a twenty-millionth part can be
noted. :

But what of it? What difference
can it possibly make to you and me if
a few scientists have gotten together
and figured out a way to measure a
millionth of an inch? It means, first
of all, that we have progressed a long
way from yardstick days. Not that we
will ever measure the garden fence or
lay the kitchen linoleum to a millionth
of an inch. But we will have better
and more enduring sewing machines,

—

At the left, the simple apparatus used in measuring by light waves is shouwn. The
group of gauge buttons at the right have such accurately fimished surfaces they adhere
together with force enough to support their own weight

workmenr and he closely guarded the
secret of his ability. His was almost a
separate trade. Then came the microm-
eter caliper and today very accurate
machine shop work is regularly done
to a ten-thousandth of an inch. In
the most accurate machine work, such

better bicycles, longer-lived automo-
biles and more reliable airplanes be-
cause accuracy in the fabrication of
their components insures all of the de-
sirable qualities.

The micrometer gauge is not to ie
discarded. But micrometers get out of
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adjustment. As they are used, the
measuring faces wear away and they
have to be readjusted. So it is with
all other types of accurate gauges used
in machine shop practice, and accurate
standards are necessary to reset them
when worn.

Heretofore we have used gauge
blocks that were very expensive and

- accurate to about a hundred-thou-

sandth of an inch in making the cor-
rections. Now we have available gauge
blocks that cost less than a tenth as
much and are accurate to a millionth
of an inch. This means that we will
have more uniformly accurate measur-
ing tools and consequently a more uni-
form product. This is extremely im-
portant in quantity production where

come plainly visible. These bands are
caused by the interference of light
waves reflected from the lower surface
of the glass with those reflected from
the surface of the steel. It has been
determined that the dark bands are
caused by a quenching of the light, due
to the two sets of waves getting “out
of step” when one set crosses the air
gap between the glass and the steel.

It has been further determined that
these interference bands occur at every
half wavelength of light, so that each
band ‘represents a variation of a hun-
dred-thousandth of an inch in the steel
surface. If the bands are straight and
parallel it indicates the surface is per-

. -

1Wave length
approximately
.0000/ inch. ~,

LT

Stee! Surface Tested””

fectly flat. If the bands are curved,
they indicate minute hills and valleys
e
& /
o
N}
L

Exaggerated drawing showing how light }oavcs can be used in measuring flatness of
surfeces

pieces made in one department have to
fit those made in another, and where
spare and replacement parts have to be
procured from factories thousands of
miles away from the ultimate consumer
of their product. But just how is it
possible to measure a millionth of an
inch? The method is not complicated.
Briefly it is this: .

Measuring a Millionth of an Inch

It is known that the waves of sodium
light, produced by burming common
salt in a flame, are one fifty-thousandth
of an inch in length. We need not
worry about how that was discovered.
Suffice to say that it is a fact and that
the length of the light wave is always
the same. .

Suppose we wish to test a steel sur-
face for flatness. A simple piece of
clear glass, ground on one side so that
the surface is optically flat, is the only
tool required. The steel is placed un-
der the sodium light and the glass is
pressed in close contact. Immediately
a series of alternately dark and light
“interference bands” varying in num-
ber and contour with the surface be-

in the steel surface, just as the lines
on a contour map represent hills and
valleys.

In measuring the length of a piece of
steel, the piece to be tested is placed on
a perfectly flat surface beside another
piece of known length. The glass is
placed across the two and by obscrving
the interference bands it is possible to
tell whether the two pieces are of ex-
actly the same length, or how much
they are at variance. By the use of an
instrument called an interferometer,
which operates on the same principle,
the calculations can be reduced to so
small a quantity as a twentieth of a
millionth of an inch: So far the most
practical application of the method has
been in the making of precision gauges.

Outfit for Shop Use s

A Boston concern has just placed on
the market a, complete outfit intended
for shop use in inspecting flat surfaces
and for length measurements by the
interference of light waves. The out-
fit consists of two working optical glass

_ flats, one master flat, and a source of

monochromatic light, or light of one
wavelength or color.

The light source is a conveniently ar-
ranged box containing a tungsten fila-
ment lamp. There is provided a spe-
cial selenium diffusing lens, which cuts
out all the wavelengths of the violet,
blue, green, orange and yellow light
and allows only a very definite red
wavelength to pass. A monochromatic
light is ‘'used because if more than one
wavelength of light is allowed to fall
on the object being gauged, the inter-
ference bands are double and it is more
difficult to interpret them. A mono-
chromatic light produces single inter-
ference bands, which are sharply de-
fined as alternate light and dark spaces.

The wavelength of this red light is
approximately a fifty-thousandth of an
inch. The interference bands, how-
ever, occur at évery half wavelength or
every hundred-thousandth of an inch.
Thus the unit of measurement is.a
hundred-thousandth. It is possible,
however, to gauge a tenth of that dis-
tance with the eye, so that measure-
ments of a millionth of an inch can be
made with great accuracy. Finer meas-
urements require more precise methods,

but the same equipment may be used.

As an instance of how the apparatus
is used, suppose we are testing a steel
surface for flatness. Any one of the
optical glass flats is pressed in close
contact with the surface, so that all the
air possible is expelled. If the surface
is perfectly flat no interference bands
will be observed. But if there is a de-
pression in the surface, at:the point
where the depression begins there will
be a tiny wedge of air between the glass
and the steel surface. A light wave
coming from the box will penetrate the
glass and part of it will be reflected to
the eye from the under or inside surface
of the glass. Another part of the same
wave will cross the tiny air gap and
be reflected to the eye from the surface
of the steel. But in crossing the air
gap the two parts of the wave get “out
of step” so that in reaching the eye
they actually collide or interfere with
each other and the eye sees these inter-
ferences as dark spots, or rather fails
to see anything at these points. Thus,
not only can we observe that there is a
depression in the steel, but we can de-
termine just how much of a depression
by counting the interference bands.

Just what takes place is illustrated
in the accompanying drawing, although
on a greatly exaggerated scale.

In comparing the length of two
gauges, or the diameters of two plug
gauges or ball bearings, the two ob-
jects are placed between two of the
glasses and the observer looks down
through the two glasses. In this case
the under surface of the top glass acts
as one reflecting surface, as before, and

(Continued on page 313)
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Electrons and the Constitution of the

i TURIES before the dawn of
modern experimental science the
ultimate constitution of matter

was a subject of speculation and theory.
The conception of the atom was formed,
as a minute indivisible particle of mat-
ter and every substance was held to be
composed of such minute and impene-
trable particles. In the early days of the
last century chemistry was formulated.
The word atom acquired 2 new mean-
ing, the conception of the molecule
built up of atoms was evolved and the
molecule came nearer the old time atom
of the philosophers than did the new
atom of the chemist. What might for
instance, under the old theories be
called an atom of water was now called
a molecule of water; in a general way
it was assumed that an atom could not
exist alone, that it must be combined
with one or more other atoms building
up molecules. The conception of the
chemical elements was formed, and the
universe, or as much of it as man
could get at, was found to conmsist of
marvelously few elements. Another
change has come; the atom no longer is
accepted as the smallest possible di-
vision of matter, but is considered as a
compound structure of varying num-
bers of parts, some atoins containing
more parts than others, so that the atom
is compound in structure and is made
up of components, originally called
corpuscules.

In olden times alchemists had made
their living by persuading men of prop-
erty and rank to back up their efforts,
alleged or sincere, to convert the base
metals into gold. Some of the alchem-
ists were probably honest, but many
were imposters. After the modern
chemist had found that the world of
matter consisted of less than a hundred
elements, he began wondering whether
there might not be an ultimate sub-
stance, out of which the elements were
composed. If such were the case the
transmutation of metals might not be
"impossible after all. This original of
all matter, whose existence was not
even hinted at by any known property
of the elements, was termed protyle—
the first stuff, from the Greek. The
word, atom, from the same language
means, indivisible; molecule, from the
Latin, means little mass. The old
scholastic philosophers had all sorts of
views about matter. Some practically
said, that it did not exist; this is about
what Bishop Berkley’s subjective ideal-
ism amounted to.

Priestly and Lavoisier are generally

Chemical Atom
By Prof. T. O’Conor Sloane

considered the founders of the modern
science of chemistry by their work on
oxygen and on the theory of combus-
tion. Soon the idea was grasped, that
chemistry was a quantitative science,
and that the composition of compounds
must be determined and stated by
weight. This was an immense stride in
the right direction; the use of the chem-
ist’s balance, the subjection of com-
pounds and elements to the criterion of
proportion by weight, the devising of
methods for the quantitative analysis
of substances, making the quantitative
composition the all important thing in
the study of a substance, all these lie
at the foundation of modern chemistry.
The theory, that matter was all made
up of compounds of a few original in-
alterable substances was formed, the
substances were called elements, and it
was found, by the application of the
chemist’s balance, that the elements
united in very simple ratios as regards
the weights entering into combination
with each other. It was found that
water was composed of ome part of
hydrogen and eight parts of oxygen;
hydrogen was the lightest substance
known, and one part of no other ele-
ment entered into combination with
eight parts of oxygen, it was always a
greater weight. As water was taken to be
a combination of an atom of hydrogen
with an atom of oxygen, its gravimetric
composition, which means its composi-
tion by weight, was supposed to give
the relative weights of the atoms of
hydrogen and oxygen; that of hydrogen,
the lightest element known, was taken
as the base of the atomic weights, and
was put at unity, or one, which gave
the weight of the atom of oxygen as
eight. From time to time new or rather
unknown elements were discovered and
added to the list; their atomic weights
were determined on the basis of the
composition of water given above, and
each such discovery was a triumph of
the comparatively new science.

Then the law that the molecules in
the gaseous state all occupy the same
volume was formulated and accepted,
and this forced a modification. A
single instance will suffice to show just
what kind of changes were involved.
The volumetric composition of water,
when its constituents were in the gase-
ous state, and in those times they were
only known as ‘permanent gases, is
one volume of oxygen to two volumes
of hydrogen. Water is readily decom-
posed by electrolysis, many of our
readers have done it as an interesting
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experiment, and when water is so de-
composed and the gases are separately
collected in two tubes, the hydrogen in
one and the oxygen in the other, it will
be found that the hydrogen measures
twice as much as the oxygen, There-
fore by the last law to form water,
twice as many molecules of hydrogen
would be needed as of oxygen. Mole-
cules of elements are supposed to con-
tain as a rule the same number each of
atoms; therefore the water molecule
should contain two atoms of hydrogen
and one of oxygen, and its formula
should be H, O and not H O. Yet up
to the year 1870 and even later many
chemists wrote the formula of water
as H O. But a few years earlier it
was always so written. It was about
the year 1868, that Columbia College,
as it was then called, announced, that
the new system of chemistry should be
accepted and used in its scientific
courses. In the old system the symbol
or formula of water was, as we have
seen, H O. Sulphuric acid was ex-
pressed as H O, S O,, calcium chloride
as Ca Cl. and so on; for many com-
pounds formulas differing from the ac-
cepted ones of the present time were

In, these days the expressions “old
system” and ‘“new system” are never
heard; fifty years ago they were in
constant use. As a matter of historical
interest a few of the old system for-
mulas are given here with their trans-
lations inte the new system.

Old System New System
Water ............ HO H,0
Sulphuric acid . .... HO, SO, H,SO,
Calcium carbonate. .CaQ, CO, CaCO,
Calcium chloride...Ca Cl CaCl,
Nitric acid ....... HO,NO, HNO,
Barium hydrate. .BaO, HO Ba(OH),

The first theorizing about atoms re-
ferred te the physical atom, which is
the c¢hemical molecule. Various at-
tempts were made to get an approxi-
mate picture of its shape. The smoke
ring, often produced by smokers, and
sometimes seen in great perfection
formed at the smoke stack of a loco-
motive, shows the motions of the eddys
of air. These rings collide and re-
bound, but never pass through each
other. They are impenetrable by one
another and are elastic They have
been cited as possibly somewhat like
molecules.

The chemist in former times could
never get below the atom, so it was
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considered the smallest possible di-
vision of matter; it was held, that two
or more atoms formed a molecule and
that an atom could not exist alone, so
that molecules were the smallest unit
of independently existing matter, and
a molecule was built up of atoms.

We have seen that two parts by
weight of hydrogen combine with six-
teen parts of oxygen. As the atomic
weight of oxygen is sixteen, this tells
us that two atoms of hydrogen com-
bine with one of oxygen. Hydrogen is
assigned a valency of one, and is called
a monad. As two atoms are required
to saturate one atom of oxygen, the
latter element is called a dyad, mean-
ing that it has a valency of two. The
atomic weight of carbon is twelve and
as many as four parts by weight of hy-
drogen can combine with twelve parts
of carbon; this is the same as saying

ag it were with another bond. Thus
the atoms of hydrogen, barium, triad
nitrogen, carbon, pentad nitrogen and
hexad sulphur may be written thus:

H—Ba=— NE,=C=,N = .,=5=

But atoms under this theory have to
unite and form molecules so as to sat-
urate their bonds. The molecules of
the same elements would then be rep-
resented thus:

H—H, Ba=Ba ,N=N,C=C,NEEN,SES

The formulas of compounds must
provide for the saturation of bond by
bond, and to illustrate the principle
the formulas, on the bond system, of
water, of sulphuric acid and of benzol
follow.

Each of these formulas tells its story

Needle

Mayers Floating Needies

that four atoms of hydrogen can com-
bine with one atom of carbon. There-
fore carbon is an element whose atom
can combine with four atoms of the
monad hydrogen, which gives it a
valency of four, and it is called a
tetrad. The possible valencies of atoms
run from one to eight, some possess
more than a single valency; they are
called monads, dyads, triads, tetrads,
pentads, hexads, heptads and octads,
terms derived from the Greek language,
and indicating in the order written suc-
cessive valencies from one to eight.
Later it. will appear that the number
eight enters into the theory of atomic
constitution very specifically.

In the bond system the valency of
atoms was referred to the possession by
each atom of unsaturated bonds, each
bond representing a valency of one. A
bond was saturated by joining hands

but there is not the least idea that they
represent the shape or appearance of
the molecule.

If an atom is separated by any op-
eration from a molecule it immediately
unites itself to another atom or group

i
S H\cxc\c/H
H—O—H,Z0>sTy s 1 [
H” N¢Z ™
|
H

of atoms so as to become a part of a
molecule. There is no known limit to
the number of atoms which can form a
molecule, the molecules of organic sub-
stances seem to have the capacity of
containing more atoms than inorganic
compounds can contain.

And now while the atom and mole-
cule remain the working units of chem-
istry, while the old stoichiometrical rule
of three calculations are good and valid
as ever, the theory in the last few years
has had great developments, a sort of
protyle seems to have made its appear-
ance, the atom is considered a very
large unit of matter, comparatively,
speaking, and the impenetrability of
the atom is quite disposed of. A new
unit of matter, the corpuscule, appears
on the scene; it is smaller than the
atom, perhaps not a hundred thousandth
part of the diameter of an atom, and
the atom is made up of a few of these
corpuscules so distributed, that the
atom is far more void than substance,
and an atom resembles a solar system,
with corpuscules for sun and planets.
Just as a body can move between sun
and planets without hitting any of
them, so can a corpuscule presumably
move through the void space of an atom
with freedom.

For the working system of chemistry
the bond method is perfectly good and
valid, but the phenomena of radiation
have exacted a new conception of the
atom and the electron and nucleus con-
stitution is now the accepted one, sub-
ject undoubtedly to change and modi-
fication as more work is done on the
abstruse subject.

If a number of similarly electrified
corpuscules were placed near each
other they would tend to fly apart and
separate. If some force is conceived
which overcomes their mutual re-
pulsion and holds them in greater or
less propinquity, the modern idea of the
constitution of the atom is reached.
The present accepted theory it may be
said is, that the force holding the cor-
puscules together is located in a central
body, whose electrical charge is the op-
posite of that of the other corpuscules.
The central body is called the nucleus,
and the mass of the atom is supposed
to be concentrated in it. The surround-
ing corpuscules are called electrons,
each is charged with exactly the same
charge of negative electricity, and this
charge is the natural unit of electric
charge. The nucleus carries a positive
charge equal to the sum of the negative
charges of the surrounding electrons.

If a number of common needles are
strongly magnetized, and each one is
thrust through a cork and floated in a
basin- of water, as shown in the cut,
similar poles being upward, they will
repel each other. They may be taken
as representing negatively charged elec-
trons or corpuscules. Then if a magnet
pole of opposite sign is held above
them it will draw them together and
they will take a symmetrical arrange-
ment. The magnet represents the pos-
itively charged nucleus.

(To Be Continued)
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JET PROPULSION FOR MOTOR
BOATS

E of the earliest methods for pro-

pelling boats and which was also
employed in a suggestion for the first
steam engine is a reaction motor in
which a jet of water or steam impinges
upon the air or water as the case may
be, the resulting reaction serving to pro-

They are not only used for propelling
the craft, but inasmuch as the direction
of the discharge openings or nozzles
may be changed by a steering wheel
which revolves the pump casing to
which the nozzles are attached, they
also serve to steer the boat. The rudder
is thus dispensed with and the inventor
claims that the hull may be as easily
controlled as with the usual form of

FORMULA FOR WHITE BRASS
GOOD white brass can be made as
follows: Melt 20 1bs. of zinc and
add 3 lbs. 'of copper in the form of thin
sheet, wire or other easily dissolved ma-
terial. Heat the zinc until the copper
has been dissolved and then add grad-
ually 12 lbs. of zinc, making a total of
32 lbs. To this add 63 lbs. of tin and
2 1bs. of phosphor tin. The mixture
should be thoroughly stirred.

pel whatever the jet is fastened to in a rudder. It is claimed that this system
—
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English scheme for jet propulsion applied to small motor boats

direction opposite to that of the jet.

This scheme has been suggested from
time to time for the propulsion of ships
and only recently we find an inventor
backed by the resources of the French
Government working out a blast engine
for the propulsion of airplanes by a re-
action system. We illustrate herewith a
new scheme which has been suggested
by an English inventor for utilizing
hydraulic jets for propelling small
boats, ~While the scheme is not as
simple as the conventional propeller
and its efficiency may be questioned
unti] its value has been demonstrated
by actual tests, the idea is a novel one

as worked and should be interesting be-
cause it is a modern variation of an -

idea that is as old as Science and Me-
chanics. The propelling unit consists
of a gasoline engine which drives a
powerful centrifugal pump. Inasmuch
as the crank shaft of the engine has a
horizontal axis and the pump shaft is
on a vertical axis, it is necessary to use
considerable gearing, which no doubt
contributes its quota to the loss of ef-
ficiency.

In the scheme suggested by the Eng-
lish inventor the impeller shaft is
driven by bevel gearing. The water is
drawn in through a suction intake and
after being whirled around at high ve-
locity it is discharged through water
nozzles placed on the pump casing
somewhat back of the center of buoy-
ancy of the hull. The reason these
jets must be placed either in back or
ahead of the center of buoyancy is be-
cause the jets perform a dual function.

is particularly valuable for use in boats
intended for shallow water.

The details of the propelling mech-
anism are clearly shown in sketch, but
no reports. are available to indicate if
the scheme is an efficient one. It would
seem that the inventor neglected to work
out his scheme as fully as he might
have by overlooking the fact that a
gasoline engine would operate just as
well with its crank shaft vertically
placed as it will with its crank shaft
horizontal. If there is any merit to
the device, it would seem that the use
of a five or seven-cylinder radial en-
gine horizontally placed in relation to
the mechanism with a centrifugal pump
attached directly to the crank shaft and
having no gears to transmit power
would be considerably more efficient
than the scheme outlined.

- LUBRICANTS FOR BICYCLES

L used for lubricating bicycles is

commonly made of speim o:1 anli
vaseline, mixed, 3 parts of the former
to 1 part of the latter by weight.

The sticks of hard lubricant that
are rubbed on bicycle chains for lubri-
cating purposes are made by melting
some tallow, stirring in graphite until
it is thick enough so as to have it set
solid when cold. While it is still fluid
it is poured into moulds of any desired
character. A mixture that does not
solidify and that must be applied with
a brush consists of vaseline to which
enough graphite is added to stiffen it
again to the desired degree.
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ONE-MAN HAND TRUCK

NE of the disadvantages of the

usual form of hand truck is that it
often takes two men to load it, as one
must steady the truck while the other
assists in placing the boxes or barrels on
the carrymg platform. A new hand
truck has been introduced to save the
labor of one man and is shown in the
accompanying illustration. This is

Onc-»_mn kand truck

equipped with a special crate rest on
the wheel guides that may be adjusted
to various vertical and horizontal posi-
tions. To load a hand truck of this
design, the operator seizes the case or
box with an adjustable steel hook and
this bolts back on the hand truck, the
retaining hook insuring that the crate
will rest properly on the truck.
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- Heat Treating Alloy Steels

2

A Series of Simplified Articles Detailing the Various Methods of Heat Treating
This Instalment Explains the Various Types of
Furnaces Used in Hardening, Carburizing and Tempering

By Victor W. Pagé, M. S. A. E.

Modern Alloy Steels.

PART 111

S suitable furnaces to heat the
metal in are so essential, a
knowledge of the operating
principles and types of construction of
the various furnace forms used in heat
treatment will enable the student to
secure & better understanding of the
more advanced articles of the series as
they appear and at the same time such
descriptions have an educational value
that appeals to all of our readers in-
terested in mechanical matters and not

familiar with furnace construction.

Furnace Forms

Now that the various different meth-
ods of heat-treatment have been de-
fined, the next point to consider is the
‘design and construction of the furnaces
-used in heating steel for carburizing it
or heating preparatory to hardening.
While a large number of designs of fur-
naces are offered, they may be classified
in a few types. One method of classi-
fying is by the class of fuel used in
producing the heat. Some furnaces are
adapted for using solid fuel, such as
coal or coke, others are fitted with
suitable burners to derive their heat
from the combination of illuminating
or other gases and air, while still others
have burners adapted for liquid fuel,
such as crude oil. Another group de-
rive their heat from electricity instead
of gas combustion. ‘

Three Main Furnace Types

The general construction of a fur-
nace and the principle it follows is in-
dependent of the type of fuel used to a
certain degree, but there are three main
types of furnaces employed in the heat-
treatment of steel, these being classified
according to the way in which the heat
is applied. A furnace may be under-
fired, that is the fire may be below the
chamber in which the work is placed;
it may be over-fired, in which the heat-
ing medium is burned above the hearth
on which the work is placed, or it may
be heating-chamber fired, in which case
the work is placed directly in the com-
bustion chamber. Then again, there
are types of furnaces that may really
be considered as heating the work in-
directly because the desired temperature
of the steel is produced by immersing
it in baths of molten metal, or putting
it in a muffle surrounded by electrically
heated metal wire coils,

The under-fire type of furnace is the
form that is most suitable when one
does not desire the gas resulting from
combustion to strike directly against
the work. A number of different de-
signs and arrangements of combustion
and heating chambers are built, but for
the most part, the flue arrangement is
based on the principle of breaking up
the gases so that they are directed to
all parts of the furnace to distribute
heat evenly. The amount of heat in
the combustion portion of the furnace
is generally greater than that in the
work chamber or hearth.

draft. A natural use of an over-fired
furnace is in that class of work where
the hearth is mounted on wheels so it
can be removed from the furnace with
the work. ' :
Furnaces of the heating-chamber
fired have the flaming gas going
directly into the chamber where the
work is placed. It will be apparent
that in treating finished work, impuri-
ties in the fuel will come directly in
contact with the piece to be treated
and may result in poor work due to
scaling. When the metal is placed in
carburizing pots, where it is protected
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Typical steel-encased gas-hkeated furnace suitable for hardeming or carburising

The over-fired type of furnace is that
in which the combustion chamber is
placed above the heating chamber and
the hot gases are conveyed to the latter
through a series of openings made in
the arch. The burning gases are dis-
charged from the bottom of the hearth
in the over-fired furnace. This type
is not nearly as effective as the under-
fired furnace because a natural law is
defied. The tendency of heated gas is
always to rise because it is lighter than
gas of lower temperature. In an over-
fired furnace, the heat must be exhaust-
ed by means of some form of blower or
flue arrangement that produces extra
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from the direct action of the burning
gases by packing it in carburizing ma-
terial and with luted top covers, such
furnaces are found to give very good
results. They are also suitable for an-
nealing pieces that are afterwards ma-
chined. It will be evident that in a
heating-chamber fired furnace, work
will scale much more than in the form
where the steel does not come in con-
tact with the heating medium.

A muffle type of furnace is one in
which the heating chamber is com-
pletely protected from the flame or hot
gases. A furnace of this type is well
adapted for heating finished pieces such

.
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as dies and tools preparatory to hard-
ening. The niceties of furnace design
and construction require considerably
more space than is available in a serigs
of this nature and any reader who is
interested in building a furnace can
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furnace construction
find special works on the subject that

will ga just as deeply into detail as he
may cdnsider necessary.

Materials Used in Furnaces

The materials employed in furnaces
are heat-resisting brick for combustion
chambers which are surrounded with
various heat insulating materials, such
as asbestos, magnesia and various types
of composition, insulating bricks. The
exterior of the furnace is made of or-
dinary building brick and if the fur-
naces are large or to be operated con-
tinually, the external walls are usually
braced by angle or channel iron mem-
bers arranged both horizontally and
vertically and held together by tie-rods.
The smaller, portable furnaces which
may be purchased ready made from
dealers in such material, usually have
cast iron sides and front and are lined
with heat-resisting material. In their
simplest form, they are simply cast iron
boxes lined with fire brick having open-
ings for burners and flues for gas dis-

posal.

Assomatic Furnaces

When a large amount of work is to
be handled, it is sometimes possible to
use automatic furnaces which are
equipped with special mechanism for
carrying the work through them and
dropping it into the bath. Special ro-
tary hardening furnaces have been used
in many manufacturing establishments
for hardening screws, nuts, pins and
washers and steel balls used in ball
bearings that are not intended for ex-
tremely high grade work. The trouble
with a rotary hardening furnace in
which the work is fed through by means
of a large screw-thread machined in the
furnace shell or formed in the heat-
resisting lining, is that the pieces pass-
ing through the furnace do not always
go through at the same time or at the
same speed. This results in some of
the pieces being heated more than others
and does not produce uniform work as
some pieces will be quenched at too
low a heat and others at temperatures
that are too high.

Lead Pot Furnace

A lead pot furnace is the type in
which molten metal is heated in a large
metal tank or crucible which has a
combustion chamber around and under
it. These are often employed for heat-
ing work of which only certain por-
tions are to be hardened. Lead pot
furnaces are also used for tempering as
various kinds of alloys of metal will be-
come molten at different heats and in
this way it is possible to obtain various
temperatures by altering the propor-
tions of the alloy that is to be melted
as the writer has previously pointed
out. A marked advantage of the lead
pot furnace is that it will hold its tem-
perature, in as much as the heat at
which the molten metal is, does not
fluctuate as much as in those types
where the door must be frequently
opened and closed to remove and in-

- sert the wark. A lead pot furnace is
really a muffie furnace in which the
usual refractory fire brick muffie is re-
placed by a metal pot or special cruci-
ble. It has the same advantage that
the muffle furnace has in that the gases
can not come directly in contact with
the work. :

‘Wasie 6as Flve
Heating Chamber-Fired Type

¥
3
Ry
.

([ Meating Chamber I

el
P b e o
Myffle t’:‘::_&c

Diagrams showing difference between heat-
ing chamber fired and mufle furmaces

Advantages of Gas Burnmers

Most heat-treating furnaces now have
either gas or fuel oil burners as it is
much easier to regulate the flame when
gas or oil vapor is burned than it is
by using solid fuel and it is also pos-
sible to obtain higher temperatures.
For very accurate work, such as in lab-
oratory tests, furnaces heated by elec-
trical resistance coils are generally used
as their temperature can be controlled
within very narrow limits by regulating
the current flow. When crude oil is
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used for fuel, the buimer is a simple
type having a regulating valve to con-
trol the amount of oil sprayed into the
air stream which is supplied by some
form of blower The air passes through
an external tube while the liquid fuel
is passed through an inner concentric
tube. In some form of burners, both
the air and liquid fuel may be con-
trolled. The fuel oil is usually pumped

porting and adjacent turns are spaced
by insulators of a special refractory
compound set in the furnace wall. The
construction of the unit is such that it
may be easily removed from the front
of the furnace. The terminal studs
which pass through the furnace wall
are insulated from the walls by means
of heavy porcelain bushings.

(To be continued)

Examples of heat treating furnaces. A—Hardening furmace.

B—Lead pot

Jurnace for tempering. C—Carburising or case hardeming muffle

to the burners from underground stor-
age tanks, Practically the same form
of burner is utilized when manufac-
tured gas is used instead of liquid fuel
except that the area of the gas passage
must of course be larger than that of
the passage of a crude oil burner.

Electric Resistance Furnace
Any type, style or size of combustion
furnace where the temperature does not
exceed 980 degrees C, (1,800 degrees
F.) can be made in the ribbon wound
type electric furnace. In general, where
high quality product is required, the
electric furnace will show a saving in
cost per finished piece, Some of the
- more specific examples of applications
in which it is highly desirable to have
uniform heating characteristics and ac-
curate temperature control of the elec-
tric furnace are: hardening and draw-
ing furnaces for high carbon and alloy
steels, drawing furnaces for high speed
steel, annealing furnaces for certain
alloy steels, special grades of malleable
iron, cold rolled strip steel for deep
stamping, etc. Annealing furnaces for
copper, aluminum, brass and other non-
ferrous alloys can also be of the elec-
trically heated types.
The accompanying illustration shows
a horizontal semi-cylindrical furnace.
The refractory brick lining is backed
up with heat insulating brick and the
whole is encased in a sheet steel jacket.
The heating unit consists of a heavy
nichrome ribbon wound on edge in such
a manner that the successive convolu-
tions form an arch which extends the
full length of the heating chamber
and gives a perfectly uniform distribu-
tion of heat, The ribbon is self-sup-

THERMO-ELECTRIC PYRO-
METERS

HE question of a really satisfactory

base-metal couple still remains to
be solved. While it is quite true there
are a good many base-metal couples on
the market which are suited for the
comparatively low temperatures up to
800 deg. and 900 deg. Cent., for tem-
peratures above 1,000 deg. Cent. there
is still nothing to compare with Le
Chatelier’s original platinum and plati-
num rhodium element. While supplies
of these metals are available, there is
nothing serious about this; even at pres-
ent prices this couple pays for itself in
the regularity of the heat-treated prod-
ucts. The fact is, however, that plati-
num is becoming more and more scarce,
the price continually rises, and it is
within the bounds of possibility that
there may not be enough of these metals
available for pyrometry—a serious
prospect, having in view the large
amounts which are being used for this
purpose. Dr. Burgess of the Bureau of
Standards, asserts that base - metal
couples are being successfully applied
in America. There are a number of
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Diagram showing comstruction of electiically-heated resistance furmace

LOCOMOTIVES IN GREAT
BRITAIN

HE number of locomotives avail-

able for traffic on the 16 principal
railways in Great Britain in June,
1919, was 17,743, a decrease of 1,186
as compared with the number available
in 1913; 429 Government locomotives
have been loaned to the companies, and
strenuous efforts are being made to re-
duce the number awaiting repair and to
increase the rate of construction of new
locomotives.
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quite excellent pyrometers on the mar-
ket described as portable pyrometers.
One is well advised, however, to take as
little advantage of their portability as
possible; there should be an instrument
for each furnace or group of furnaces.
Moving these delicate instruments
about the works, to say the least, does
them no good, and further, the calibra-
tion varies with the surroundings and
the leveling. Unless the instruments
are handled carefully and by experi-
enced men, there is always the danger
of setting them down too hard and dis-
turbing the adjustment.
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DOMESTIC ILLUMINATING
ENGINEERING

LITTLE simple “illuminating

engineering” applied to your
door and window screens will make
them serve the double purpose of pro-
tecting the interior of your home from
the prying eyes of inquisitive folk, as
well as from the inroads of flies and
mosquitoes. One has simply to paint
the screens white to make them ‘“‘peep-
proof”. The accompanying photograph
illustrates the principle. The picture
was taken through an ordinary wire
screen, half of which was painted white
and half black. It will be noted that
the black screen interferes very little
with vision through it. The white
screen, on the other hand, effectively
conceals the room behind it.

with, while persons inside the room
will have difficulty in seeing out be-
cause of reflected light from lamps.
Vision from the inside of the house
can be rendered better at all times by
painting the inside of the screen black,
while the outside remains white. This
would seem to be the ideal screen, be-
cause even in daytime some reflected
light from the interior of the room would
interfere partially with vision out. The
best plan in making a screen of this
kind is to secure a screen which already
has on it a coat of black enamel, and
then to paint one side white. In do-
ing this a small brush should be used,
carrying as little paint as possible. It
is well to have the paint thick. If
these precautions are observed no
trouble will be experienced from the
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Photograph showing relative visibility through white and black screen mesh

The explanation is simple. The
screen was only a few feet in front of
the camera and is ‘“out of focus”.
Nearly all of the light falling on the
white wires is reflected and is seen as
a blur of light. The intersecting white
wires form a screen of white light
which interferes with light coming be-
tween the wires and destroys good
vision. The black wires, on the other
hand, absorb most of the light which
strikes them and there is no interference
with light coming between the wires.
Vision i1s good through it. The effect
is the same to thé eye as to the camera.
To a person standing near a screen and
looking through it, the wires are ‘“‘out
of focus’ and the white wires offer
even better resistance to vision than to
the searching eye of the camera.

A white screen can be depended on
for this purpose only in the daytime,
however, since at night the observer
outside has no reflected rays to contend

paint running through the mesh and
coating both sides of the wire. A little
more patience is required, but the re-
sults justify it.—HARRY A. MOUNT.

Hard rubber or ebonite, which is es-
sentially a vegetable substance, if rub-
bed with a woolen cloth or with a piece
of fur becomes charged with negative
electricity. It is due to the contact of
animal and vegetable substance, but if
half of the piece of ebonite is rubbed
with quick lime and then the piece is
rubbed with the cloth or the fur the un-
treated portion will be negatively elec-
trified as before, while that portion
which has been rubbed with lime will
become positively electrified, and this
property will last for five or six months,
gradually fading away until the lime-
rubbed portion becomes quite inactive to
rubbing with the cloth or fur.

MEASURING HEAT VARIATION

IN GAS ENGINE CYLINDERS

XPERIMENTS described in En-

gineering show that the tem-
perature at the inner surface of a small
gas engine cylinder is about 240 degrees
C; and the cyclical variation is usually
less than 10 degrees C. The steady
conditions of low temperature at the
wall surface are maintained by the
jacket-water, although the explosion of
the gaseous mixture produces very great
changes -of temperature close to the
walls of the combustion chamber.

This variation has not hitherto been
measured for a complete cycle owing to
the difficulties which occur in measur-
ing the highest temperature of the ex-
plosion. In order to obtain the cyclical
variation near the walls, a couple was
made of an alloy of 10 per cent iridium
and platinum, with a pure platinum
wire, and this was secured in a metal
plug so that it projected 14 inch into
the cylinder. On light loads and weak
mixtures the cycle remained unbroken,
but near full load the platinum wire
melted.

Couples made from 10 per cent alloys
of iridium and rhodium with platinum
were afterward used, having an elec-
tromotive force E above 500 degrees C.
given by E=—174+4 7.6075T —
0.00167 T*, where T is the temperature
centigrade. The junctions were rolled
down to five or six ten-thousandths of
an inch thickness and inserted at a
depth of ¥4 inch from the cylinder wall.

These couples were able to withstand
the highest temperatures near the walls,
and they were not melted except during
abnormal explosions. Measurements
of the cyclical variations showed a
variation of E. M. F. lying between
1.56 and 7.83 millivolts with an aver-
age cold junction temperature of 30 de-
grees C. The temperature variation
corresponding to these values ranges be-
tween 250 degrees C. and 1,700 de-
grees C. !

HOW LOCOMOTIVES HAVE IN-
CREASED IN POWER
E lubrication of the main jour- °
nal' of the modern locomotive
calls for careful conmsideration, both
because of increased weights and ex-
acting demands in service. A pas-
senger type of fifteen years ago, with
a tractive force of 16,000 pounds,
could handle a light train between
Chicago and New Yark in about thirty
hours. Today the same service re-
Quires a locomotive of 300,000 pounds,
with a tractive force of 30,000 pounds,
capable of hauling the heavy all-steel
train in twenty hours at all seasons and
always without delays. In like manner
freight locomotives have developed
from a tractive force of 25,000 pounds
to the Mallet articulated compounds,
with tractive force of 100,000 pounds,
weighing 450,000 pounds.
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A Compressed Air Driven Monoplane

The Main Features of an Interesting and Simple Monoplane Using a
Compressed Air Power Plant That Has Made Successful Flights

HERE is a growing interest on

the part of model engineers in

compressed air motors and model
airplanes suitable for use in connection
with them. The writer has recently
completed a simple monoplane design
that has made successful flights and
that is not so complicated but what
any amateur mechanic can build it
without much trouble. If the enthusi-
ast does not have shop facilities suffi-
ciently complete to build the engine or
tank, these may be secured from mak-
ers of model supplies, so the simpler
work, such as wing construction and
assembling the parts can be done by
anyone possessing even a limited tool
equipment.

While the machine illustrated is a
monoplane, there is no reason why the
experimenter cannot build other types
of multiplanes, using the same power
plant and air tank. Inasmuch as wing
construction has been described in arti-
cles previously published in EvEryDAY
ENGINEERING MAGAZINE detailing va-
rious rubber motor-propelled types,
only the main points of construction
will be considered in this article.

Details of Motor

The motor is of the three-cylinder
rotary type, J4-in. bore and J4-in.
stroke. The cylinders are turned from

By H. C. Ellis

a solid piece of steel and have a small
flange at the bottom so they may be
bolted to the crankcase. The crank-
case is entirely of aluminum. Pistons
are of aluminum and are lapped into
the cylinders to insure a perfect fit.
Connecting rods are of bronze. It is
not easy for the average reader to build
these motors and will cost less in the
end to purchase same from a model

For some time past, our mail has in-
dicated that there was more than the
usual amount of interest in model air-
planes drivdn by compressed air mo-
tors. The model plane and emgines
described on this and following pages
should be of particular interest to the
more advanced airplane model enthusi-
asts who have graduated from the
rubber motor drivem types of con-
struction.—THE EpITor.

supply house specializing on such
product, though instructions detailed
enough for building several types are
given in this issue of EvErypay ENcI-
NEERING MAGAZINE.

Main Planes and Landing Gear

The ribs of the main planes are the
solid web type. They may be made of
1/16-in. spruce or of Balsa and are

assembled on the wing spars and held
in place by gluing. Twelve ribs are
used in each wing. The curved wing
tips are made of reed. The front spar
is lg-in. by 14-in. section, rear spar
{g-in. by 3/16-in. section, spruce. The
entering and trailing edges are !4-in.
reed. Planes are covered with bamboo
paper to which three coats of dope are
applied. The landing gear is made of
two V type strut assemblies and is con-
structed of spruce Jg-in. by 4-in. sec-
tion which is streamlined to lessen re-
sistance. A !4-in. round section steel
axle is used. The landing gear is at-
tached to the fuselage by small alu-
minum fittings. The tail skid is of
14-in. reed bound and glued in place
and is similar to the tail skids that
were used for a time on the early
Bleriot monoplanes.

The pylon for the bracing wires is
also of reed, bent to shape and attached
to the longeron members with a bind-
ing of fine wire. The bracing wires,
which may be provided with light
model turnbuckles if one desires, are
attached to light aluminum fittings at-
tached to one of the wing ribs. The
flying wires are attached to the land-
ing gear struts, the landing wires are
secured to the pylon. The wing spars
terminate into round aluminum or brass
tubes which project about 114 ins.

L.

¥

Frons, threc-quarter rear and top views of compressed air momoplane using a three-cylinder motor. The plan view shows the large size of
this machine and how everything is built around the air tank
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Wing Rib Curve -Compressed Air Driven Monoplane

from the wing inner ends and which
are inserted into sockets of tubing
brazed or soldered in the air tank at
the proper points. These tubes go en-
tirely through the tank, and are care-
fully soldered at their ends to mini-
mize leakage.
Tank and Fuselage

The tank is constructed of 30 gauge
sheet bronze in strips of suitable size.
The bronze is wrapped around a suit-

which all parts are fastened. They
are 14-in by 5/16-in. at their greatest
cross section, which is situated 22
inches from the nose of the model, from
which point they taper to 3/16-in. by
14-in. at the ends. The longerons are
united at the rear by gluing and bind-
ing. The tank is fixed by bronze dis-
tance pieces soldered to it. The ends
of these are bent to the form of the
longeron and then soldered to hold
them in place. The general design of

FIRE-PROOF FABRIC ON GER-
MAN AIRPLANE

PORTION of the airplanes that

were surrendered to the Allies at
the conclusion of the Armistice by the
German Air Service have been received
in this country and are distributed to
the various flying fields so that the
features of construction could be
studied and various experiments could
be carried out with different machines.
During recent tests at Kelly Field,

Compressead Air Tank

Side view of compressed air monoplane after wings are removed to show how air tank forms the basis of the entive fuselage

able mandrel to form the tank body,
lapping the edges about 14 in. Hold
the material in place with small rivets
and solder the seams. After soldering
the metal should be trimmed off to re-
ceive the ends. Wrap the tank with
light gauge steel piano wire, making

the wraps about }§-in. apart as a re-

inforcement. The wires should then be
soldered at several points to keep it in
position. The caps or ends are spun
of steel of the same gauge as the bronze
and are carefully riveted and soldered
to the cylinder. Light tie rods are
sometimes used, being placed longitu-
dinally through the tank to help in
holdmg the ends. -An ordinary bicycle
tire valve is carefully soldered in one
end and the throttle and motor shaft
in the other end. '

Two longerons of spruce attached to
and in connection with the tank form
the two side members of the fuselage
which carries the motor at the front
<nd and empennage at the rear and to

the machine is clearly shown in ae-
companying illustrations and some idea
of its size can also be obtained. The
principal specifications follow:

COMPRESSED AIR-DRIVEN

MONOPLANE
SPan ... 56 ins
Chord ............c.cvun 914 ins
Length over all.............. 50 ins.
Propeller. .12 ins. diam., 25 ins. pitch
Tank..... 4 ins. diam., length 24 ins.
Wheels. .... 0G00B0aa0C 4 ins. diam.
Stabilizer.............. 8 by 18 ins.
Pressure ............... 150 pounds
Weight ................. 30 ounces

Distance of flight with 150 pounds

Texas, it was found that the Fokker
airplane was covered with fire-proof
fabric. Even when the material with
which the wings were covered was ex-
posed to the hot flames from a blow
torch the fire did not spread even after
holes had been burned through the
fabric, which. required a great deal of
time. Recent experiments made in this
country with fire prevention materials
indicated that by the use of wing cov-
erings of fire-resisting material of non-
inflammable dope, that the accidents
which have been so common in the past
due to a plane catching fire in the air,
would be practically eliminated.

The Aviation Committee of the Aero Club
of France has now approved the regulations

pressure ................ 400 feet for the Louis Bleriot Safety Prize. The prize
Wing area............ 462.5 sq. ins. of 100,000 francs will be awarded to the
ding........ 15 sq. ins. per ounce ¢competitor, who under certain conditions
16(.): edmgl e !S)e d - makes the’lowat vertical speed in descend-
thedral .........c.c.... €grees  ing from a height of 500 meters and lands
Incidence ................ 4 degrees in a cirde of SO meters in diameter.
Digitized by GOOS [€
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How To Make A Compressed Air Motor

Details of an Interesting and Powerful Model Airplane Power Plant Built With a
Minimum of Lathe Work

By V. Davenport

HAVE always held that a descrip- Crankcase Made of Sheet Metal of the c¢rankcase is taken and the
tion of anything of this sort should groove for the cylinder and the hole for
be short and general in its nature The crankcase can perhaps best be the bolts laid out and drilled before

as any real model engineer generally described by the use of a sketch, which bending to shape. A true hexagon
wants to follow out a few ideas of his is given at Fig. 1. A strip of rather should be cut from a block of wood
to insure a true crankcase, as it serves
as a pattern and the case is made by
bending the strip of metal around it.
The ends of the strip were butted to-
gether, riveted and brazed.

The sides or end plates of the crank-
case were made from sheet alumi-
num cut to the shape of the crankcase
proper. The flanges were made by
taking a piece of the same material
and cutting to the inside diameter of
the hexagon, then cutting out the mid-
dle of it so as to leave a ring. This
ring was then riveted to the larger plate,
forming a flange or shoulder. The con-
struction is shown more clearly in the
photograph. The crankcase bearings
were made of Shelby tubing reamed to

Views showing construction of air motor having g built-up crankcase and other movel fit the cranksh‘aft. They were first
features brazed onto thin washers to form a

own, even in the construction of some-
one else’s apparatus, and so will give
no dimensions or lengthy details. The
photographs with this article ~will
probably explain the construction bet-
ter than a lengthy description. The
main idea I want to bring out .is that
the only lathe work was the pistons
and distributing valve. All she rest
was hand work and easily obtainable
material was used throughout the en-
gine. )

Reamed Tubing for Cylinders

The cylinders were made from Shel-
by seamless steel tubing. They were
first cut to slightly over length, and
then a wooden block with a hole the ]
same size as the outside diameter as Copnecf/gg Rod
the tubing was made so as to hold the Big End Bearing~
tubing in a vise while it was reamed.
To get a good finish the tubing was
reamed three times. First with a rough-
ing reamer, then with a standard size
15/16-in. reamer. It was finished with
a 15/16-in. expansion reamer, ex-
panded to a little over its ordinary size,
The outside of the cylinders were pol-
ished by inserting a bolt, about a half
inch longer than the cylinders in the

Cylinder Head ~

chuck of a hand drill and slipping the —_———— o—
cylinders over this and letting the coni- View of crankcase interior of Davenport motor shows counterbalanced crankshaft and
cal end of the chuck extend into the me_hod of grouping commecting rod big ends

tubing, a nut and washer on the other

end holding them in place. The hand thin steel, 1/16-in. is thick enough, flange. This flange was then riveted
drill was placed in a vise and strips of - equal to the width of crankcase wanted to the crankcase. The bearings were
emery cloth used for the polishing. and in length equal to the perimeter finished the same as the cylinders.
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Built-up Crankshaft

On account of the construction of
the connecting rods the crankshaft was
made in two pieces and bolted together
by means of the crankpin, similar in
construction to that of a motorcycle.

apart. The connecting rod big end as-
sembly is very much the same as used
on the Gnome aviation engine, con-
sisting of one master rod and five
auxiliary rods.

The cylinder heads were made the
same as the crankcase was, except that

These holes fit spokes used
Jas cylinder hold down bolfs

dThese holes o it pilotin boring bar *,

These Grooves cut with
iboring bar shown atFig2.

1

\ Slots for conpecting

[) (2]

lo =00, 00 00 olo o|.-
N .\ O\ Y
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rods cuf /asf.’ )
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Boring Bar for Cylinder Grooves
in Crankcase andCylinder Heads.

F16.2

Crank Case Layout and Development
Fi1G.1
Hardened Steel C uHers‘ i, "/Brazed """
To fitchuck of brace e 3 L,
t i 1 Hotes for Auxiliary,
ror drill press T piot? Crank Pin Boffs
; 7 ,,
\Y QL . ol .-ﬂ;s/er ‘
> L Threaded
These Parts -7
brazed

Main Crank.”

Fin Bearing ‘ .
Auxiliary CrankPins; machinescrews.
held by these bolfs

togethers

s, Jhis Plafe removable
. and countersunk for

Connecting Rod Details
F16.3

Fig. 1—Development of crankcase. Fig. 2—Special cutter for cirh'uder heads and crank-
case, Fig. 3—Connecting rod details showing master rod

The crankpin itself is brazed to the
propeller end of the crankshaft, mak-
ing the end of the crankshaft that takes
the $train one solid piece.

The connecting rod bearings and
crankpin bearings were made from the
rollers and roller sleeves from a motor-
tycle chain, and brazed to the con-
necting rods. Afterwards they were
reamed to fit the crank and connecting
rod pins. A jig was used for the braz-
ing operation to make sure that the
sleeves would be the same distance

they were made of brass. They were

first drilled, the grooves cut, and then .

filed to shape. They can be made as
separate pieces or as one piece and cut
apart.

The cylinder retaining bolts were
made of spokes from an aeroplane
wheel, the reason being that the heads
on these are straight and not at right
angles, as with bicycle spokes. The
crankcase sides are held by bholts run-
ning clear through. The rotary valve
is of the ordinary construction. Tub-

ing is copper and all joints are silver
soldered. No doubt but the reader can
considerably lighten the weight. The
engine weighed 20 ounces as made and
delivered a maximum of about three
horsepower on two hundred pounds of
air.

MODERN PRECISION
MEASUREMENTS
(Continued from page 302)
the other reflecting surface is the top
surface of the under glass. If there is
any difference in the thickness of the
objects being compared the air space
between the two glasses is again wedge-
shaped, although the wedge is much
wider. But the result is the same and
not only can a difference in thickness
be detected, but the difference deter-
mined within a millionth of an inch by
counting the interference lines. By
using a standard of known accuracy
and comparing other parts to it, meas-
urements can be rapidly made with the
apparatus. A different procedure is
necessary for other measuring opera-
tions, but the basic principle of deter-
mining distance from the interference

bands is used throughout.

Quartz and flint are the mineralogi-
cal names for silica or silex. In other
words, the names are applied to the
minerals found in nature. Flint is a
quartz with a sharp, conchoidal frac-
ture, but chemically the same. Silica
is the chemical name for quartz and
flint. It is oxide of silicon. Silex is

" the old chemical name and is not used

in modern chemical treatises. The
name silica has replaced it. Therefore,
quartz, silex, flint and silica are the
same chemically, when ground into
powder. But in masses, the quartz and
flint have a slightly different appear-
ance. Quartz is the name applied to a
general class of materials of different
colors but of the same chemical compo-
sition. Flint is really a variety of
quartz, but this is not generally known.

Crankcase
“ Sidle Plate ™

e,

Connecting Rod

(7 //:'nder-

Cylinder Hold
Down Bol*

Group of ports of Davenport air motor.

Note bduilt-up crankcase side plate and method of using wire spoke as cylinder kold-down bolt
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A Six .Cylinder Air Motor |,,

HE motor described is a six-

cylinder form that has been used

successfully on various types of
model aircraft, including helicopters
that have raised themselves and the
weight of the motor, though they do
not lift the source of compressed air.
The illustrations and drawing show the
details of construction clearly enough
so that any experimenter of average
ability and owning a small lathe should
have no difficulty in building the en-

e,

The cylinders are machined from a
solid steel bar and are }4-in. bore and
stroke and are machined to the dimen-
sions indicated. The piston is made
of cast iron and also uses 1/16-in. sec-
tion cast iron rings. The crankcase
is made of aluminum and is machined
from a hexagon of that material 134
ins. across the flats and finished 15/16
of an inch wide.

Of course, sufficient stock must be
allowed for finishing the sides so it is
well to have the alu-

By A. Bohaboj

base is drilled with two No. 2-56
screws which hold the cylinder in place
on the crankcase. A hole is drilled
with a No. 37 drill through the boss
on top of the cylinder for the air in-
take and a series of holes are drilled
around the cylinder about midway of
its length so that they are uncov-
ered when the piston reaches the end of
its stroke. These serve as passages for
the exhaust compressed air. The con-
necting rods are light rectangular sec-

N A

tion members machined out of sheet
brass of any desired gauge. As con-
siderable space is allowed inside the
piston interior, the rods are assembled
all in a line on the crank pin and some
will be off center as relates to the cylin-
der center line.

The construction of the crankshaft,
which also serves as an air distributing
valve, can be readily ascertained. A
No. 6 standard taper pin is used, this
being carefully fitted to the end plate
which is reamed with a standard No. 6
taper reamer. The rear end plate of
the engine is machined from a piece of
steel and has a ring turned on it which
is drilled through with a series of holes
that are intended to communicate with
the air supply hole in the crankshaft.
These holes are drilled to correspond
to the center line of the cylinders and
are tapped with a 10-32 thread for the
coupling nut.

The crank pin is a piece of stock
threaded at one end to fit into the crank

web. Itis held firm-

minum piece at least

ly in place by a

one inch thick. The
internal dimensions
need not be held
very accurately, the
aluminum piece be-
ing bored out so
that there will be
ample room for the
crank pin and con-
necting rods to
swing around as the
cylinders and crank-
case revolve. The
boss on top of the

small nut and is
drilled at the end
with aNo.60 hole for
a pin that keeps the
connecting rods from
working off of the
shaft. The web is
made of a piece of
sheet steel and has a
square hole filed in
it to fit a correspond-
ing square portion
that is filed at the

big end of the taper

cylinder is machined
with a 10-32 thread
and a simple coup-

Fromt, rear and side views of the Bohaboj siz-cylinder compressed air motor for

model airplanes

pin. When this
square projection is
burred over, the

ling nut fitted there-
to. This serves to

256Screws ',J "Hole

hold the 14-in. steel )
tubing that conveys .l 0
the air from the dis- e

OliES
Pean
ool )

crank web is firmly
retained by the
riveted metal. The
small end of the
taper pin is threaded

tributing valve ring X . §'Steel Tubin to receive a union
to the top of the o : g by which the main
cylinder. Two end | .. 70ril air inlet is attached
plates are provided s ’;I" s , to the non-rotating
for the , " A'castiron crankshaft. The
both of which are Ba Rings valve is set so that
made of steel. These q_ xhaist Holes \70-32 Thread air goes to the cylin-
are fastened to the ~e I Ve war 60 Hole ‘ ders just -be cyth
- for Pin ~ ers just -before the

crankcase by dsma.ll X ) : . Collar with piston reaches the
screwsf an iaﬁe : g% ¥ Y‘-—?" 2’5”""” top of the cylinder.
tumed from the O BNSE: maedrd [T dartes et There is actually
solid stock to the e vE ., p = il very little clearance
forxxs ﬁass:mw.n.f 5 \ / =32 > [.‘ Union. % - between the piston
lange is formed N _ " | "No6 Taper top and the top of

on the base of the Propelter Shaft™ 41 Pin thg cylinder as_.p the

cylinder which is
afterwards cut off
at the sides and the

Design drawing showing main details of Bokaboj motor. Attemtion is directed to the
simple air distributing valve and cremkshaft comstruction -
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(Continsied on page
379)
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Model Steam Engine and Boiler Construction

SMALL OSCILLATING CYLIN-
DER ENGINE

LTHOUGH the following article
A will be of more interest to be-
ginners than to older readers
and more experienced model engineers
I feel it fills an existing demand. The
readers of EVERYDAY ENGINEERING in-
crease with every issue and many of
the boys who have been in the services
during the war have returned to their
old pastime of making models. So I
feel justified in starting from the very
beginning and gradually working up
to the more complicated engines and
locomotives. I shall begin with the
oscillating type of steam engine as the
simplest form. Before starting with
the actual construction it will be neces-
sary to say a few words as to the op-
erating principles of those engines.

Steam Distribution

The steam is distributed by a port.
A single port is drilled into the cylinder
(see Figs. 1 and 2), the outer face of
which slides over the ports in the steam
block, the latter being stationary, also
forms the pivot bearing for the cylin-
der (see Fig. 4). The setting of the
ports depends on the size of the cylin-
der and the extent of the oscillation.
The amplitude of the latter is regulated
by the length of the stroke and that of
the piston rod. The diagram at Fig. 3
shows how to set out the ports in a
single acting oscillating engine. The
width of the ports is not less than 1/6th
of the cylinder bore. According to this
rule, the ports for a cylinder of 3§ in.
diameter are 1/16 in. In setting out
the ports on the steam block we must
take care that they are sufficiently far
apart to allow the port in the cylinder
to clear both when in mid position, so
as to prevent leakage from the steam
supply to the exhaust port.

A very important point is the method
of pivoting and preserving the contact
between the port faces. The writer has
found the spring contact the best and
recommends it as the only satisfactory
device. In selecting the spring it is
necessary to be very careful as the ten-
sion of the latter must be sufficient to
overcome the opposing steam pressure,
which is tending to force the port faces
apart. This force is equal to the pres-
sure of the steam multiplied by the
area of the port. On the other hand
the tension of the spring must not be
too great, as the resulting friction will
seriously reduce the efficiency and speed
of the engine.

By W. A. Helm
. PART 1

Keeping the -above facts in mind, let
us now get to the actual construction
of a single acting oscillating engine of
38 in. bore and 34 in. stroke. We be-
gin with the cylinder, the dimensions
and components of which you find in
Figs. 1, 2 and 5. For the benefit of
the readers who may prefer to build
up their own cylinder in preference to

asing the castings in the
or half finished, full size details of the
various parts are given in Fig. 5.

How Cylinder Is Made

The cylinder barrel can be made
from a piece of solid drawn brass tub-
ing with a bore of 34 in. inside diam-
eter. By passing a 3§ in. parallel
reamer through the piece of tubing the
bore can be trued up to the required
diameter. Having done this, file the
ends of the tube square until it is ex-
actly 1 21/32 in. long. Then bell
mouth the lower end so that there is
no difficulty in placing the piston into
position after it has been packed.

The top cap can be made out of a
solid piece of brass and permanently
soldered on, together with a block 3/16
in. thick drilled and tapped for the
pivot pin. A 1/16 in. hole should be
drilled through the interior of the cylin-
der, and the block should be recessed
so that only the port face and the strip
below the pivot pin make contact with
the steam block. To show up the parts
which form the bearing surfaces I have
shaded the rubbing portions. The bot-
tom cap of the cylinder may be made
to fit tightly, or may be secured by a
drop of solder. It should be provided
with two or three vent holes. The pis-
ton shown is a long ome with two
grooves for packing or piston rings. It
is screwed to a 1§ in. diameter piston
rod. The crankpin end is of simple
construction but care should be taken
to fit the crankpin snugly into the pis-
ton rod.

Simple Built-up Crankshaft

The steam block and bed plate are
made out of one casting as shown in
Figs. 4 and 6. Fig. 4 shows how the
cylinder is secured to the steam block.
The drawing speaks for itself and it
is not necessary for me to describe how
to finish it. The crankshaft is very
simple. A piece of 3/32 in. diameter
mild steel rod will be required. This
should be 154 in. long, after the ends
have been filed square. Place this in
the bearing space which has been

drilled and afterward carefully
smoothened with a reamer. The reamer
used is a 3/32 in. expamsion type.
Then attach the flywheel on one side
and the crankpin on the opposite side
as indicated. So much for the con-
struction of the engine proper.

HOW TO MAKE THE BOILER

A steam engine cannot run without
a boiler-to provide steam, so I have
decided to describe a suitable boiler for
each engine. The boiler described is
of the stationary type and is perhaps
the most efficient to drive a small oscil-
lating engine, as the latter is seldom
worked at a greater pressure than
twenty or thirty lbs. I might suggest
here to the prospective builder to take
great care in building the boiler, as it
is also of ideal construction to keep on
hand for trying new engines as built.

To make this boiler take a piece of
solid drawn copper tubing 3 ins. in
diameter and 914 ins. long (see Fig. 1
of the plate giving the boiler details),
the thickness of the wall being about
3/64th in. The end plates may be
made out of a casting (see Fig. 2), or
out of sheet brass turned or filed cir-
cular to make a tight fit inside the tube.
If the latter method is employed cut
two strips of copper 14 in. by 1/16 in.
and about 94 ins. long and fit them
accurately into the barrel of the boiler
about !4 in. from each end, then rivet
fast. Put the end platés in against
those rings and flange the projecting
rim of the tube, by lightly tapping with
a hammer (see Fig. 3), the ends of
the tube having been previously an-
nealed. The first method of using a
casting has the advantage of being by
far the easiest way, and so I recom-
mend this method as especially adapted
to those who have not had any great
experience in building model boilers,
as the castings can be purchased at a
very small cost.

Before putting the end plates in
place, drill two holes through the top
of the boiler to hold the brass bosses
for the boiler fittings (see Fig. 4 of
boiler plans). The latter shows the
dimensions of the boss. The same size
is employed for both the safety valve
and the steam pipe. Before soldering
the end plates and bosses into place it
is necessary to scrape and clean the
surfaces coming in contact so that the
silver solder will be sure to mn all
around the joint. Through the front
plate of the boiler drill two hdles for
the water gauge. Through the front
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and rear plate centers, drill a 3/16 in.
hole in each for stay bolts.

After having completed the work on
the boiler tube and the bosses, the end
plates are soldered into place. We take
the fittings in hand. They consist of
a safety valve, filler plug, water gauge
and steam pipe, the latter being
equipped with a union cock to turn off
the steam. As the efficiency of a model
boiler is somewhat dependent upon its
fittings it is good business to pay close
attention to the making of them.

We start with the safety valve. The
circular base of the latter also forms
the filler plug. It is turned out of a
solid brass bar of 1 in, diameter to the
dimensions given in Fig. S. The cross
bar is also turned out of a solid piece
of brass. The pillars and plunger are
turned out of a mild steel rod. The
valve itself is turned out of steel, tem-
pered and carefully ground in. Care
should be taken, when turning the
valve, that the point of contact between
the plunger and valve is below the seat-
ing surface of the latter.

The next fitting in importance is the
water gauge as indicated in Fig. 6. It
is a plain gauge without cocks and can
be easily turned out of a 34 in. diam-
eter Bexagonal brass rod. The nipple
into the boiler is silver soldered into
the rod. The top fitting is open and
has a cap for the insertion of the glass.
The maker should be very careful in
lining the top and bottom fitting up to
the center of the glass, before inserting
the latter.

These instructions should be suffi-
cient to keep the reader busy over to
the next article, when I shall finish
the description of the boiler and shall
advance to the next step in model steam
engine construction.

HOW NAMES ORIGINATE
ANY persons are puzzled to un-
derstand what the terms of “four-

penny,” “sixpenny” and “tenpenny’
mean as applied to nails. “Fourpenny”
means four pounds to the thousand
nails, or “sixpenny’’ means six pounds
to the thousand nails, and so on. It is
an old English term, and meant at first
“ten pound” nails (the thousands being
understood), but the old English
clipped it to “tenpun” and from that it
degenerated until “penny” was sub-
stituted for “pounds.” A *“‘monkey
wrench” is not so named because it is a
handy thing to monkey with, or for any
kindred reason. “Monkey” is not its
name at all, but “Moncky.” Charles
Moncky, the inventor of it, sold his
patent for $2,000 and invested the
money in a house in Brooklyn.

GAS HEATING SOLDERING
COPPER
NE of the deficiencies of the ord.-
nary form of soldering iron or cop-
per is that considerable time is taken up

10 heat the iron and that it cools rap-
idly when it is removed from the source
of heat and used in soldering. Of
course, this can be eliminated to some
extent by using two irons, one being
heated while the other is used. Elec-
trically heated soldering coppers are
marketed and have many advantages
for different varieties of work such as
carried on by various manufacturing
firms. In some cases, the gas heated
copper bit such as illustrated may be

the various parts comprising the as-
sembly. The gas is conveyed to the
device by flexible, metal gas tubing.
Even if illuminating gas is not avail-
able, hydro-carbon gas may be used if
the burner design is modified somewhat
so that the orifice through which the
gas issues is controlled by a screw
valve. In this case, if this modifica-
tion is made, the flexible gas tube may
be connected to a suitable container
in which the gasoline is under air

8it Holdes
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Details of gas-heated soldering copper

used advantageously. The soldering
copper is carried by a simple forked
member that screws on to the end of a
piece of pipe which in turn is attached
to an adjustable fitting that forms part
of the Bunsen burner. In fact, this
fitting has an air control for the burner.
The pipe passing through the handle
has its end blocked and is drilled so
as to allow only the proper quantity of
gas to pass through. The air adjuster
carries a nipple that forms the burner
and the flame issuing from its end,
which is the usual hot, blue, Bunsen
flame impinges against the copper and
in a hole formed in its interior so that
this is kept heated at all times that the
burner is lighted. The adjustable bit
support makes it possible to place it
in various positions for different classes
of work.

The construction of the device is
clearly shown in a sectional view as are

pressure and the device will function
on the same principle as a brazing
torch. Modifications of this design will
readily suggest themselves to the ex-
perimental engineet.

BELL METAL

“JHE best bell metal is composed of

78 parts of copper and 22 of tin.
The use of silver in the manufacture of
bells is purely imaginary. The idea
grew out of a practice at the casting of
church-bells when pieces of silver were
supposed to be mixed with the bell
metal. The foundrymen had other uses
for the pieces of silver and contrived
means for the silver pieces to fall
through the grate bars into the ashpit.
Nearly all bell makers have their own
methods for determining the tone of a
bell from a certain size.
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Switches and Cut-Outs

; - Owerload and Underload; Electri-Magnetic,
Centrifugal and Film Circuit Breakers

entirely hand or mechanically

operated, or the action of the
electromagnet or other electric device
may be utilized in their operation,
There are a number of constructions of
switch, in which centrifugal force is the
controlling factor. When one of this
type is applied to a motor, the latter
will not start when merely connected to
the circuit; the centrifugal switch must
be closed and kept so by centrifugal ac-
tion. Often the starting in such a case
is done by hand, the rapid turning of
the motor armature closing the switch.

CUT-OUTS and switches may be

Fl:‘. 1. Storting box

The cut-outs, which will be first de-
scribed use electromagnetic action for
their operation. The starting box
whose appearance is familiar to all is
an example of this type. It is used on
direct current circuits for starting mo-
tors. If the full potential of a circuit
were connected to a stationary meotor
with no resistance intervening, the
armature would pass so strong a cur-
rent in the absence of all counter-elec-
tromotive force, that it would be heated
and perhaps permanently injured. Re-
ferring to the cuts, Fig. 1 and 2, it will
be seen how this cause of accident or
damage is avoided. The switch handle
passes over a series of studs one by one.
As it touches the first one, a number of
resistances in series, one for each stud
are interposed between the active lead
and the motor. The armature begins to
rotate under the effect of a reduced cur-
rent. As the switch bar passes to the
next stud it cuts out one resistance
coil, and the armature now in motion
receives more potential. This goes on
as the switch is moved until all the
coils are cut out, and the armature pro-
tects itself by counter electromotive
force due to its own rotation. When

By Prof. T. O’Conor Sloane

the switch handle or bar reaches its
final position, it is held there by the
electromagnet, from which a spring

- S -+

Fig. 2. Starting box comnmections

tends to separate it and to pull it back
to its original inactive position, cutting
off the current completely.  Suppose
that by any accident or incident the
current is cut off; the electromagnet
ceases to act, the switch bar flies back,
and if the current is turned on at any
other point, the motor circuit remains
open and the motor does not start. It
has to be started just as before, with the
successive reduction of resistance, so as
to protect the armature from burning
out.

This is an example of a no-load or
protective cut-out. If the motor circuit
stayed closed, and the circuit was
opened and closed, the closing would
bring the full potential to bear on the
armature and perhaps would burn it
out. It is obvious, that, while this de-
vice is primarily or usually a no-load
circuit breaker, the magnet and spring
could be so adjusted as to make it an
underload instrument, one which would
open the circuit if it fell below a cer-
tain potential.

Fig. 3. Knife switch

This is also, as illustrated, an ex-
ample of a flat bar switch. The knife-
bar switch is the more approved con-
struction for heavy currents, and to
make the sequence complete a simple
two-pole knife-switch is shown in the
cut, Fig. 3. The construction is famil-
iar to all; the only point to be made is,
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that, except in particular circumstances,
the switch should open downwards.
Then as far as gravity is concerned it
tends to stay open, and to that extent
there is no danger of an accidental
closing. If placed in the other position,
the handle might fall and close the
switch when not desired. The position
is a safeguard against accidental clos-
ing.

The next cut, Fig. 4, shows an under-
load knife-switch cut-out. When the
handle, H, is pushed up the circuit is
closed and current passes. At M is an
electromagnet. The bell-crank lever on
the handle, H, is pulled back by the
operator when the switch is to be closed.

——s

L

Fig. 4. Underload cut-out

As the handle is pushed up, the pro-
jecting end of this lever pushes the
pivoted bar, R, into the position shown
by the dotted lines. At the end, R,
there is an armature, which is attracted
by the magnet, M. The catch, a, en-
gages in this position of R, with the
corresponding catch on H, also indi-
cated by a. The current is now pass-
ing. But if the current ceases or grows
weak, the magnet will not have power
enough to hold R, which is drawn away
by a spring, omitted in the cut. The
bar, R, will fly back the catch, a,a, will
be released, the bar, H, will fall back
and the current will be completely cut
off and the circuit will be broken. The
minimum load required to keep the cir-
cuit open is determined by the relative
strength of spring and magnet.

There are double contacts in this
switch. B, B, are carbon contacts and
A is a metallic one. The carbon con-
tacts are the last to open and the first
to close. This protects the metal con-
tacts from injurious sparking and arc-
ing, although the metal contacts are the
real working contacts.
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The overload cut-out is designed to
open a circuit when too strong a current
is beginning to pass. It protects appa-
ratus directly from burning out. One
form is shown in Fig. 5. This is a
knife-bar switch, with an auxilliary
carbon contact above the metal one. In
the position shown in full lines the
carbon contacts at the top of the swing-
ing bar are seen in contact with each
other. Below them the metal contacts
are in engagement. If the handle, seen

Fig. S. Overloed circuit breaker

projecting to the right, is pushed up-
wards the switch-bar will be thrown
into the position shown in dotted lines
and both carbon and metal contacts
will be opened. This can be done by
hand, but to introduce the feature of

Fig. 6. 1. T. E, overload cus-out

automatic overload ing, an elec-
tromagnet is placed back of the handle
bar as shown, and below it is a pivoted
armature  If too strong a current
passes, the armature will be drawn up,
it will strike the handle and drive it
up so as to break the contacts.

Another form is shown in Fig. 6.
The pivoted handle in its,vertical posi-
tion as shown closes the switch against
the pressure of a spring, which presses
against a bar, which in its turn presses
against the switch-bar at its upper end.
A low resistance solenoid coil is shown,
cut away in the drawing to show the
plunger within it. The entire current
goes through this coil. The switch-bar
is held in position against the pressure
of the spring, just spoken of, by a catch,
just above the solenoid. When too
much current starts to pass, the solenoid
draws up its plunger armature, driving
up the rod seen on top of the plunger,
and releasing the catch, The horizon-
tal plunger actuated by the spring just
spoken of pushes the switch-bar back
and the contact is broken.

There is another type of switch de-
pending for its action on centrifugal
force.  Several examples are given
below.

P vof: Contacts

. Mercury-

Figs. 7 and 8. Centrifugel switches

The next cut, Fig. 7, shows a switch
in which mercury thrown out from the
center by centrifugal force forms a sort
of ring around the inner perimeter of a
drum. There is a contact plate on each
side of the drum and the mercury when
the motor is in action makes an elec-
trical connection between the two. The
case, A, of the drum is of insulating
matenal

In the next cut, Fig. 8, a curved
arm is pivoted at the point as shown;
near the pivot are the contacts also
clearly indicated. The distant end of
the switch-bar is weighted and is held
by a spring in such a position as to keep
the contacts separated when the motor is
not in action. The switch in question
is carried onr the'end of the motor shaft
or in other position where it will ro-
tate when the motor does. It will be
understood that' the actuating current
of the motor passes through the switch.
When therefore the current is turned
on, none can pass because the switch is
open. But if closed for an instant by
hand or otherwise the motor will start
into action and the weighted end of
the switch-bar will swing outwards
under the effect of centrifugal force,
the contact points will come together
and the motor will go on indefinitely.
If it is a small motor all that is neces-
sary to stop it is to check its rotation
by hand; the switch will be opened by
the spring and the current will be cut
off.

The film cut-out, Fig. 9, is simply

. If the lamp

. a pair of contacts held apart by a piece
" of thin paper. It is to be used in
parallel with a lamp in a series circuit.
filament should break down
it would put out all the lamps on the

Fig. 9. Film cut-omt

circuit. But if such an accident did
occur there would be a sudden rise of
potential, enough to make a spark,
which would pierce the film and restore
the connection. Of course the resist-
ance of the lamp would be lost, but
the series of lamps would be relighted
instantly as the film would be per-
forated.

WHAT IS DRY ROT?

HE term “dry rot,” the Forest

Products Laboratory finds, is ap-
plied by many persons to any decay
which is found in wood in a compera-
tively dry situation. Thus loosely used
the term actually includes all decay in
wood, since wood kept sufficiently wet
cannot decay. In the more limited
sense in which pathologists use the
term, “dry rot” applies only to the
work of a certain house fungus called
Merulius lac This fungus
gains its distinction from the fact that
it is frequently found growing in tim-
bers without any apparent moisture
supply; in reality it does not grow with-
out moisture and is as powerless as any
other fungus to infect thoroughly dry
wood. Given moist wood in which to
germinate, it is able to make its way a
surprisingly long distance in dry tim-
bers, drawing the water it needs from
the moist wood through a conduit
system of slender, minutely - porous
strands.

Wood in the typical advanced stage
of dry rot is shrunken, yellow to brown
in color, and filled with radial and
longitudinal shrinkage cracks, roughly
forming cubes. In many instances
these cracks are filled with a white
felty mass, the interwoven strands of
the fungus. The decayed wood is so
brittle and friable that it can easily
be crushed into powder. The dry rot
fungus is active in nearly every region
of this country, in Canada, and in
Europe. It is very destructive to fac-
tory and house timbers and to logs in
storage. Coniferous or soft woods are
more commonly infected by it than
hardwoods.
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Miniature Railroad System

HEN a man who has been active

in business decides to retire and
enjoy the peaceful routine of farm life,
it is often necessary for him to interest
himself in other things besides farm
work in order to keep busy enough to
satisfy his longing for action. A former
New York broker, Mr. W, Cecil Gage,
found that he had considerable time on
his hands so he spent this spare time
in building a miniature railroad, views
of which are presented herewith. The
materials for its construction were ob-
tained by demolishing an unused hen-
house, 250 feet long, which provided
enough wood to not only build the rail-
road rolling stock, but also the track.
Practically everything about this road
is built of wood, the rails being made
of 2” x 4” timbers, and even the loco-
motive being built largely of this ma-
terial. Special passenger cars and
freight cars have been built entirely of
wood and the miniature railroad oper-
ates much the same as its larger proto-
type. The locomotive is driven by a
four-horsepower gas engine which
drives a counter shaft supported by
regular shafting hangers, and this in
turn transmits power to the traction
wheels by means of a drive chain of the
conventional pattern.

Plenty of room is provided in the
engine room for the engineer, and the
passenger cars will carry two people
with ease and comfort. The interesting
point about this railroad is that it was
built entirely by a man who normally

a hobby and a source of pleasure and
recreation.

The construction of the entire sys-
tem called for considerably more skill
than possessed by the average man and
the installation of the engine and ef-

The double-deck passenger car seats two people

was engaged in -a business that did not
give him any opportunity to develop
latent mechanical talent. He also
claims that many men who are working
in the professions and in merchandizing
find in mechanical handiwork at once

fective utilization of its power in the
compact and realistic-looking locomo-
tive evidently required more than an
elementary knowledge of mechanical
principles. The false boiler top of the
locomotive covers the power plant.

The view  below
shows the locomo-
tive power plant
which is a single
korisontal cylinder
hopper cooled gaso-
line enmgine driving
a countershaft, this
in turn driving on
axle by a chain

The locomotive
attached to a freight
car full of produce
is shown at left. The
engineer, as secn be-
low, seems to be a
fair load for the
tender and cam
reach the controls
in the cab casily
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AIR PRESSURE DEVICE FOR
THE TRANSFER OF OIL

HE illustration shows a handy

means of removing oil or other
liquids from barrels or other closed con-
tainers for transmission to permanent
shop tanks or elsewhere. It is essen-
tially a home-made device of the class
s0 numerous in railroad shops where a
supply of air at suitable pressure is

Paching Hyt
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Alr pressure device for oil trensfer

Detadls of air pressure device for transferring
oill[rou barrel to storage tenks

always available, and the dimensioned
drawing is reproduced from the Rail-
way Mechanscal Ewngineer. It com-
prises a long, finely threaded taper
plug, with diameters ranging from 14
to 214 in.; which may be screwed into
any ordinary bunghole, or, if more
convenient, into a hole in the barrel
head. The oil delivery pipe which is
long enough to reach the bottom of the
barrel slides in a stuffing box which
makes a practically air tight joint.
When a barrel is to be emptied the plug
is screwed into the bunghole, a small
air hose is connected to the pipe at the
side and connection is also made from
the delivery pipe to the point where the
oil or other liquid is to be deposited.
A slight opening of the air valve ad-
mits pressure above the body of liquid
and it is driven up the delivery pipe
with any permissible rapidity.

PROTECTING MOLTEN METAL
FROM OXIDATION

DIFFICULTY in melting alloys
and some metals is the oxidation
of the metal, whereby serious loss of
material occurs. To meet this difficulty
the Technische Blatt says it is a com-
mon practice to fill the container with
a neutral gas s0 as to effect the fusion
in a neutral atmosphere. But the usual
arrangements allow the neutral gas to
escape, its place being taken by air
from the surrounding atmosphere. As
a consequence, some oxidation still oc-
curs. An invention, patented in Ger-
many, remedies this effect. The con-
tainer in which the metal is melted is
constructed to be closed air-tight, and
put in communication with a com-
pressed air-cylinder filled with nitro-
gen. The gas, under a pressure of 60 to
70 atmospheres, may be led into the
container through a reducing valve.

PRACTICAL OIL DRILL

MASSACHUSETTS firm has

brought out the oil drill illustrated
which is intended to remedy some of
the troubles which have been noted by
using those forms of oil drills in which
the oil conductors are soldered to the
drill. The old-style drill with an in-
serted tube sometimes gives trouble

Ol Passage
shown by dot fed
lines.

End View of Drill

How a practical oil drill is made

through the loosening of the tube or
this may bend and break. The oil
conductor may also be bent and the
flow interrupted. The new oil drill is
made by forming an oil channel in the
drill itself, by milling a groove in the
body of the drill and dovetailing a piece
of rod into the upper portion of this
groove. When the process is complete
the piece of drill rod can never come
loose and for all practical purposes a
solid oil drill is produced that is said to
be free from trouble.
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ADAPTER FOR SURFACE GAUGE

SURFACE gauge is a handy tool
around a lathe and similar ma-
chinery, but it is not always an easy
matter to clamp this securely to the
carriage or tool. The accompanying
illustration shows an adapter that
should be very useful.

The adapter is made the same size as
the regular surface gauge except that
a oollar is turned or brazed on its
lower end. This collar may be easily

Ypright
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Adapter for surface gouge

formed by heating the lower end of the
rod to the proper temperature and by
upsetting it to form an enlargement
which can afterward be machined
down to required size. A special hollow
nut that fits in the hole drilled into the
toal slide and which is placed at any
convenient part is a good fit on the sur-
face gauge standard and when it is
screwed into place the collar will be
held firmly against the bottom of the
hole. In using a surface gauge this is
removed and the clamp and pointer are
moved on the adapter to any desired
point.

Various modifications for this de-
vice will suggest themselves. The lower
end of the adapter column may be
threaded or it may be a simple piece
of straight stock that will clamp by a
split, tapered nut, which closes in
against the rod when it is screwed down
into the hole.

HARDENING SMALL CARBON
STEEL TOOLS

PECIAL care must be taken in the
tempering of small tools of carbon
steel. A small gas furnace, inclosed
with a chamber for the heating of the
tools, is desirable but a coal or coke
fire properly banked is satisfactory.
The fire must be burned down to a bed

-~
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of live coals, and it is best to insert
a section of tubing into the fire to pro-
tect the tools from the direct blast. The
quenching heat may be determined ac-
curately by instruments, but where
these are not available, the use of a
magnet is suggested. When the magnet
no longer has an attraction for the steel
being heated at the part in the fire, the
proper point for quenching may be de-
termined by permitting the steel to re-
main in the fire a few minutes longer.
The point at which the magnet ceases
to attract is about 1,425° F., and the
best heat for tempering is 10° above
that temperature.

Tools cracked and damaged in the
hardening process frequently result
from the failure to relieve the strain on
the steel after quenching, and the
moment that it has cooled sufficiently
to harden. While still grasping the
tool in the cooling bath, the instant
that the tremor from the sudden plunge
stops, the piece should be withdrawn
quickly, and permitted to cool in the
open air. The steel will still be too
hot to hold in the hand. This is only
necessary, of course, when the steel is
not to be drawn to temper on the origi-
nal heating.—American Blacksmith.

SPECIAL TOOL HOLDER

HE special tool holder shown is of

English design and possesses many
features which enable one to describe it
as both a handy and substantial tool.
As the “illustration shows, it takes
3/16th in. cutters of square section;
the holder shank being 4 in. x 7/16th
in., and § inches overall. The cutter is
34 in. above the level of the top slide;
and the drop head, fitting flush and

Wedgg.
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Special lathe tool hkolder

square to the edge of the slide rest,
takes the “‘thrust” of the cut, preventing
all vibration of the cutter. The head
is also “‘off set,” which enables a cut
to be taken close up to the chuck or
face-plate. A side or facing cutter can

also be used in the holder. The long
bearing surface of the clamp permits
the cutter to be held at an angle for
recessing. It is only made in one size
and is being marketed, with one high-
speed cutter and spanner wrench to fit
the clamp nut. Extra cutters of high-
speed steel ground to various shapes
may be easily inserted in the holder
and can be made by the workman with-
out any trouble from the special high-
speed tool bits that can be secured
from dealers in machinery supplies.

USING A CROSS-CUT SAW AS A
TRY-SQUARE
USEFUL kink for the handy man
is shown in the illustration, as it
demonstrates how a saw can be used to
draw a line perfectly sguare across a
board. The saw is held vertical with
its back resting on the board and is

Using sow as try-square

turned one way or the other until the
reflection of the edge in the bright blade
is exactly in a line with the edge of the
board in front of the saw blade. The
saw now is exactly square with the edge
and a pencil or scriber can be used to
mark the place for the cut. If the saw

is rusted it will not work so nicely be-.

cause the reflection will be dimmed.

CHART FOR POWER TRANS-
MITTED BY LEATHER BELTS

HE accompanying chart may be

used to determine the width of a
single leather belt necessary to transmit
any ordinary amount of power, the
horsepower that will be transmitted by
a single belt running at a given speed,
or the speed at which a belt may run
in order to transmit a given power. For
example, to determine the power that
will be transmitted by a single belt 7
inches wide running at a speed of 5000
ft. per minute, locate the point 7 and
5000 in the lower graduated line and
then find the point midway between
them. This point will be found at 44
h. p. on the upper graduated line. The
dividing may be done with a rule, or

a pair of dividers, or by folding a piece
of paper.

Should it be necessary to transmit
44 h. p. by means of a belt traveling at
a speed of 5000 ft. per minute, the
width of single belt required may be
found by measuring the distance be-
tween 44 h, p. and 5000 and then meas-
uring an equal distance to the left of
the 44 h. p. point. In this case it will
be found that a 7-in. belt is sufficient.
In a similar way the belt speed can be
determined where the belt width and
horsepower are known.” This chart is
based on the well known rule of thumb:
A single leather belt, 1 in. wide, run-
ning at a speed of 800 feet per minute
will transmit one horsepower.—AMa-
chinery.

QUICK SETTING MACHINE

VISE

HE vise we illustrate is an Eng-

lish one. The movable jaw of the
vise is the inner one, the reverse of the
usual practice. The vise-screw end
enters the hole in the movable jaw. A
plate is riveted to the back of the jaw
which, when dropped, covers the hole.
To force the movable jaw forward, this
plate must be dropped. To open the
vise, all that is necessary is to turn the
screw back a quarter of a turn. The
plate is then swung upwards, exposing
the hole and the jaw can be pushed
back by hand. When the work is re-
placed between the jaws, the movable
jaw is pushed forward until it is in

—

Minged
Plate --

Fired Jaw.,

Quick setting machine vise

contact with the work. The plate is
dropped down and a quarter tumm of the
screw locks the work fast. It is evident
that, where a number of pieces of the
same size are to be worked in the vise,
there will be a great saving of time in
its use.

It is often an object to have a source of
illumination truly reproducing daylight for
comparing colors and perhaps for other pur-
poses. Considerable attention has been ex-
cited by the Sherningham daylight reflector,
which is simply a reflector covered with little
squares of different colored papers, which are
so selected as to give a true daylight effect.

HORSEPOWER
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Chart for power transmitted by leather belts
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Napier’'s Rods and their Use
By Prof. T. O’Conor Sloane

OHN NAPIER of Merchiston,
Scotland, born 1550, died 1617, is
distinguished for all time as the

inventor of logarithms. This is a capi-
tal claim to distinction for it is hard to
say how trigonometry calculations could
be performed in any reasonable time
and without the aid of absolutely un-
wieldy tables, were it not for the con-
ciseness of logarithmic methods. For
vears the discovery of a method of de-
termining the longitude at sea was an
unsolved problem, and was in the class
with perpetual motion and the squaring
of the circle. The mechanical solution
came from the production of the chro-
nometer. But to use the chronometer
a calculation in spherical trigonometry
has to be made for every observation.
Two or more such observations are
taken in a normal day at sea; the navi-
gator has to solve a spherical triangle
morning and afternoon and often at
other times, in the evening when twi-
light enables him to sce the stars and
to distinguish the horizon. In the
routine of navigating a ship Napier’s
great invention, logarithms, are in con-
stant use to bring the ship across the
ocean and into port. .
‘We illustrate one of his inventions,
on which he set great store, although
now it is nearly forgotten, Napier’s
Rods or Bones. They are designed
to facilitate multiplication. They are
strips of bone, ivory, wood or even
heavy cardboard. They may be from
a quarter to half an inch wide, and
about ten times as long as wide. Each
one takes care of one of the multiplica-
tions of the multiplication table; two
times up to twice nine, three times up
to three times nine and so for the rest.
As shown in the cut, each rod is divided
into squares, and a diagonal line is
drawn from corner to corner of each
square, from the upper right-hand to
the lower left-hand corner. At the top
of each rod is placed the number by
which the nine units are multiplied on
that particular rod. Then in the upper
divided square and below the diagonal
line is placed the unit multiplied.
This is taken as “one times” the
number at the head of the rod. In the
next lower square is placed “two times”
the same number and then “three
times” and so down the rod in the suc-
cessive squares. When numbers are
reached which contains tens, such as
24, 36 and the others of two digits, the
unit figure is placed below the diagonal
and the tens figure above it. As many
of such rods as needed are to be made,
in general terms the more the better.
Then there must be a master rod, which
contains in its nine squares, the upper
one being empty, the nine digits in

their regular order. A very convenient

_accessory is a board or tablet of wood

or heavy pasteboard. A strip of the
thickness of the rods is glued along its
bottom, and another one at right angles
to this at the left side and on the strip

How square rods were numbered

at the side is glued the master strip,
with the bottom of its lowest square
exactly even with the top of the bot-
tom strip.

To use the rods such are selected
as are headed by the numbers of the
multiplicand. They are put on the
board as shown in the cut in proper
order. Suppose they are to be multi-
plied by 7. The horizontal row of
squares on a line with the seven square
of the master rod contains the products
of the digits of the multiplicand by 7.
Suppose the number to be multiplied,
the multiplicand is 37564. For the right
hand figure of the product put down
the unit figure of the square of the rod
headed by 4, which square is opposite
the number 7 of the master rod. This
figure is 8. For the .next figure add
the tens figure of the same square,
which figure is 2, placed above the

"diagonal as explained, to the unit fig-

ure of the square on the immediate left,
which figure is 2, the unit figure of 42.
This square is on the next rod, the one
headed by 6. Adding these figures
gives 4, the second figure of the prod-
uct, which is 4. In this way we fol-
low along the horizontal row, adding
tens of the right-hand squares to units
of the left-hand adjoining squares.
4 ‘added to 5 gives 9, the next figure
of the product. Sometimes there is one
to carry. Thus in the particular multi-
plication we are supposed to be doing,
after the addition of 4 to 5 comes the
(Continued on page 360)
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Arrangement of Napier's rods on a supporting frame for doing multiplication
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"MOTOR TRUCK FOR RAILS

HE increasing interest of railroad
heads in the use of motor trucks
to facilitate freight and passenger
transportation on short hauls is evi-
denced in the recent addition of motor
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and baggage weighing 5 tons. When
not pulling a trailer the round trip of
32 miles is made on 6 gallons of gaso-
line. At one point on its route the
truck climbs a seven per cent grade
with full load. It is operated continu-

lines by several roads. Prominent
among these is the Palatine, Lake Zu-
rich and Wauconda Railroad, which is
using a 3-ton truck, equipped with
flanged wheels and passenger body on
its 16-mile track from Wauconda to
Palatine, Illinois. The truck, which
has a capacity to care for 30 passengers,
also hauls a trailer loaded with freight

Motor truck fitted with flanged wheels for short railroad lines

ously from morning until night.
Whether or not the railroads, with
their return to private ownership will
universally adopt the motor truck as an
aid to their freight and passenger hauls
is a question that is at present upper-
most in the minds of truck manufac-
turers, It is the opinjon of some that
with a-tesumption of the old time com-

petition the railroads will add motor
trucks to their transportation system in
an effort to get all possible business,
rather than see it go into outside hands.
The motor truck of the type illustrated
would seem to be specially well adapted
to short lines that cannot be operated
profitably with steam or electric power.

NEW GERMAN ELECTRIC
AUTOMOBILE

E of the late developments in
Germany is the small automobile
which is illustrated herewith and which
has been developed to meet a need for
urban transportation that exists on the
part of a large portion of the public
which cannot afford to pay the very
high prices now asked for automobiles
of conventional construction. This car
is credited to Rudolph Slaby, son of the
well-known Professor and wireless tele-
graph expert of Germany. The machin-
ery in the car is extremely simple, as is
the case with all electric vehicles. A
person with little or no instruction can
operate it because the current is sup-
plied from batteries and is regulated by
a- simple controller and transmitted to
the electric driving motor by simple
wiring. It is claimed that the batteries
supply current for four hours opera-
tion without recharging. The maxi-
mum speed of the car is 1714 miles per
hour and the vehicle is so small that a
garage not much larger than a dog
house will accommodate it.
Because of the absence of the usual
intricate propelling and speed changing
machinery of the ordinary light car,

The fustration ot the left shows @ small electric automobile of German desigm suited for ome person.
spring and leather tire substitute for the usual pmeumatic form skown at the left.

shown at the right

Attention is directed lo the steel
The small sise of the garage meeded is clearly
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there is ample room for an adult in the
small wvehicle body. Steering is by a
simple tiller carried at one side of the
driver’s seat, a method that was used in
this country for many years in connec-
tion with electric vehicle control, and
that is still found on a few types.

MOWING LAWNS BY POWER

UCH of the mechanical progress
in industry has been due to the
limited capacity of the human being for

work and also the fact that the average .

person does not enjoy exhausting him-
self in doing work that can just as well
be done by machinery. This has re-

STEEL DISK WHEELS POPULAR

HERE is a growing tendency on

the part of motorists to favor the
pressed steel disk wheel and increasing
numbers of fine cars are being equipped
with traction and support members of
this type. The wheel used for passen-
ger cars is a single disk type, being
dished for strength. In most designs
the thickness of the metal is greater at
the center than at the rim, thus pro-
portioning the section to the strain com-
ing upon it. A cast-stee]l master hub is
fastened to the axle, and the steel disk
is attached to this by four easily re-
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How a garden tractor can be used for operating three lawn mowers and culling

a wide swath

sulted in the development of various
interesting forms of labor-saving ma-
chinery in our shops and factories. It
is only in recent years that machinery
has been applied generally to outdoor
work, especially in doing relatively
Right work. The accompanying illus-
tration shows a new garden tractor
which is used for many odd jobs about
the small farm and can be employed for
cultivating and other garden work. The
addition of the lawn mower mechanism
to the garden tractor makes it suitable
for mowing lawns with much less
. physical exertion on the part of the
operator than the usual method and also
makes it possible to do considerably
more work in a given time than can be
done with either hand operated or
horse-drawn lawn mowers.

The other power mower shown is the
invention of Admiral Sir Percy Scott,
a well-known British seaman, and is
very simple in design and construction.
Power is furnished in this case by a
small air-cooled engine, similar in con-
struction to the types used on motor-
cycles. In deference to the vogue of
the “Motor Scooter” which is being
widely used in England, the new ma-
chine has been called “The Lawn
Mower Scooter.” While conventional

of power driven lawn mowers

may be obtained in this country at low

cost, those of our readers who are in-

terested in making their own mechan-

ical appliances can get ideas of value

. from the two types of power lawn mow-
ers illustrated. -

PRODUCER GAS FOR MOTOR
VEHICLES

BRITISH committee in a report
on the use of gas as an automo-
tive fuel enumerates three possible sys-
tems of making gas from plant carried
on the vehicle itself, and, in the case of
one of these, drawings are given of the
arrangements. Such plants, it is stated,
can be made to work automatically,
after the necessary attention of lighting
up. Their fuel cost, with coke at $9 a
ton or anthracite at $11 a ton, is equiv-
alent to gasoline at 8.6 cents per U. S.
gallon. One hundredweight of coke or
anthracite will, on the average, do the
same work on the road as $ or 6 gallons
of gasoline, ard the weight of genera-
tor and accessuv:i:. f‘ar a 30-b. hp. en-
gine is about 220 lbs.

The risk of escape of unburned car-
bon monoxide gas from a suction gas
producer on a motor vehicle is not such
as to call for special precautions, ex-
cept when the vehicle is at rest within
a closed structure with the fire still
burning in the producer. The water
feed to a portable suction gas producer
can be so adjusted as to increase the
calorific value of the issuing gases by
as much as 50 per cent on a consump-
tion of water, falling as low as 25 per

mbal Sir Percy Scott, a retired Bn'tis-h seaman, has invented a simple lawn

—

mower and roller propelled by a motorcycle engine

movable nuts which screw on studs in
the permanent hub flange. The disk
wheel is as easily removed as any other
type and is stronger and more easily
washed than the conventional wood or
wire spoked forms.

During warm weather, be sure to
watch the lubrication and cooling sys-
tems. Keep fan belt tight, radiator
filled with water and be sure to use
the proper grade of oil.

cent by weight of the simultaneous
combustion of coke or anthracite. In
an ordinary motor vehicle engine, un-
altered structurally as regards the com-
pression space, the power-yield, on the
basis of 100 for gasoline, may on the
average be taken as 91 for town gas of
450 B.t.u. gross per cubic foot, 97 for
suction-producer gas (partly hydroge-
nated with water gas) of 210 B.t.u. and
82 for suction-producer gas of 140
B.t.u. heating value.
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How to Test Engines for Horsepower

sary, to know exactly how many

horsepower a certain motor develops,
as in the case of automobile or marine
motors that have been “fixed up” with
a view to increase the power output for
some reason or other. The usual (and
casiest) way is to send the motor to
some established testing station or to a
concern which is known to have:the
necessary outfit for the purpose. This
method is very expensive. Unless the
power is unusually large, however, such
tests can be quite accurately performed
by anyone who is able to rig up a suit-
able stand, and who commands the most
elementary notions of mechanics. The

IT is often desirable, or even neces-

Simple Prowy brake

purpose of this article is to show how
such tests can be performed with com-
parative ease and little expense.

As nearly everyone knows, a horse-
power is defined as being equivalent to
33,000 foot.pounds per minute—that is
to say, the work done in lifting a 33,-
000 pound weight one foot (or 33
pounds 1000 feet, or 330 pounds 100
feet, etc.) in one minute. The problem
of finding the horsepower of a given
unit then resolves itself to this: Find
out how many pounds it will lift and
how many feet per minute. Multiply-
ing the two values together will give us
the number of feot pounds (Ft. Lbs.).
Dividing the result by 33,000 will give
us the H.P. There are three ways of
finding the foot pounds developed.

Prony Brake Test Simple

The first is the familiar “Prony
brake test.” The motor is firmly
mounted upon a stand, which should
preferably be bolted on to the floor, or
at least be heavily weighted to avoid
tipping over. If the motor is provided
with a moderate size flywheel this may
conveniently be used, but if it is very
large, a pulley should be fitted for the
brake shoes to press against.

The shoes are made of hard wood,

By Adrian Van Muffling, M.S.A.E.

cut out on a band saw so as to encircle
at least 9/10 of the circumference of
the flywheel. Two long bolts are then
mounted so as to pass through the shoes
and permit tightening up of the brake
while the motor is running so as to ap-
ply the load gradually as the speed is
increased. Wing nuts are excellent for
this purpose.

One of the shoes has attached to it
a strong arm of wood or metal, so placed
that it will not bend, and which is
about four feet long. The line between
the shaft center and the point at which
the scale is attached must always be
horizontal, or nearly so, and is made
to exert a pressure upon a pair of scales
either of the platform type or an ordi-
nary spring balance suspended from a
rafter. A revolution counter of any
suitable form completes the outfit.

The method of performing the actual
test is as follows: The motor is first
started and allowed to “warm up” at
moderate speed, with the shoes com-
pletely released. When everything is
ready pressure is gradually applied up-
on the brake by. tightening the wing
nuts while the throttle is gradually
opened. (A little practice will be neces-
sary to avoid “racing” or a sudden
slowing down.) This must go on until
the motor has attained its proper speed,
which is most conveniently found by us-
ing the counter for a period of 10 sec-
onds at the time, 150 revolutions being
equivalent to 900 R.P.M., 166 to 1000
R.P.M., 200 to 1200 R.P.M., and so on.
1t is best to take short readings to avoid
overheating the brake. When the motor
is running at its rated speed (say 1200
R.P.M.) with throttle wide open, the
actual test is made by measuring the
number of pounds registered at the
scale. Having this, we are through,
and can proceed to calculate the H.P.
of our motor.

What we must look for first is the
actual distance that the end of the arm
wound have traveled if it had been left
free to swing. 1f the end was four feet
from the center of the flywheel, the cir-
cumference would obviously have been
2 X 4 X 3.14 = 25.12 feet.

In one minute it would have covered
1200 times that distance or

25.12 X 1200 = 30,144 ft.

This is the distance through which the
registered pull acted during one minute.
Let us say for example that the scale
was found to indicate 46. pounds. Then
the number of foot pounds is given by
30144 X 46 — 1,386,624 foot pounds,
which divided by 33,000 =42.02
horsepower.

It will generally be found more con-
venient to write all the factors involved
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in a formula as follows:
. 2XL X314 X W XRPM
H.P.=

33,000 |
in which L is the length of the arm in
feet and W the weight shown by the
scale.

During this test it will be found that
the brake will heat up quite consider-
ably. As this heat means a waste of
power in the form of friction, it is evi-
dent that the test by this method is not
entirely accurate. It should be noted,
however, that as the power thus
wasted is generated by the motor, and
is not shown on the scale, the result will
indicate a horsepower somewhat lower
than the one actually developed. The
error is thus on the safe side. To avoid
undue heating the brake shoes are some-
times lined with asbestos cloth or brake
lining. If the arm has a tendency to

4

Modified Prony brake

“chatter,” that is, vibrates too much to
permit an accurate reading, a few drops
of kerosene will generally obviate the
trouble. )

Modified Prony Brake

The second testing method is a modi-
fication of the prony brake, and is some-
times more convenient, especially when
the flywheel is large. It requires two
pairs of scales and a long leather belt
which passes around the flywheel, and
is attached by each end to the scale.
These are suspended from a roof rafter
so as to allow the tension to be adjusted
by means of wing nuts as before. Be-
fore the test is made the latter are drawn
up until the tension of both legs of the
belt is equal, say 50 pounds. The motor
is started according to the procedure
outlined above. It is obvious that the
friction along the belt will increase the
pull on one side while relaxing it on the
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other. The total force is then indicated
by the difference between the pulls on
the two scales. This will be W in the
formula, which can be applied just as
before, excepting of course that the ra-
dius of the pulley now represents the
arm, and consequently the value of
L = Diameter of the pulley.

It may be found that the belt shows a
tendency to slip off during the test.
This can be obviated by interposing a
number of small wooden blocks cut to a
shallow U shape between the pulley and
the belt, and screwed or riveted to the
latter, the being made to run in
the dmmcsul;?the U formed by the
blocks.

be. But as the strength and dimensions
of the club should be calculated, and
as its use involves considerable danger
(they have been known to fly apart and
kill some innocent bystander), it is per-
haps best to use a brake similar in con-
struction to that described above, but
now, of course, firmly bolted to the
stand.

The test is performed in exactly the
same manner as in the case of the prony
brake, and the same formula can be ap-
plied, L being the length of the arm
measure from the center of suspension
of the cradle. If the arm is placed on
the side of the cradle, which tends to go
dowwward, the best way to measure the

Reaction

7o
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Reaction method of

Torque Reaction Test

A better method by far, which re-
quires a somewhat higher initial outlay
but gives much more accurate results
on account of eliminating all friction
losses is known as the rocking cradle,
or “torque reaction” test. It is based
upon the fact that the reaction or

“torque” of a motor is exactly equal to
" the motive force, and hence we get the
same result whether we measure the
turning force of the flywheel or the
force which tend to rotate the motor
around the shaft in the opposite direc-
tion. In order to be able to do this we
must mount the motor in a cradle (of
strong wood or iron), which is sus-
pended into a framework so that it will
rock along a line corresponding to the
crankshaft of the motor. It will take
a little ingenuity to suspend the motor
in just that way, and it is most easily
done by large ball bearings, which can
freely pass over the crankshaft at both
ends. When this cannot be done the
suspension should be just below the
crankshaft and as close to that as pos-
sible. This cradle is equipped with an
arm attached to a pair of scales as be-
fore, with which the torque can be meas-
ured.

Next, the motor must be provided
with a resistance, which may consist of
a strong wooden club made up of lami-
nations glued together and very care-
fully balanced and attached to the
crankshaft as an aerial propeller would

testing horsepower

torque will be to suspend a known -

weight from its end, which can be in-
creased or decreased until the arm re-
mains perfectly horizontal, with the
motor running at the required speed and
under load. When many tests are to
be made on different motors a simple
calculation will enable one to calibrate
the length of the arm so that the horse-
power can be read off directly by the
number of pounds necessary to balance
the cradle.

EXTRUDED METAL

ETAL wire and rod made by the

extrusion process is coming more
and more into common use, so that a
little information about what the proc-
ess is should be welcome. Wire and
rod have been made for many years
by the drawing process, in which the
metal is pulled through dies, gradually
reducing its diameter or shape. Volume
of production by this process was lim-
ited, first by the fact that attempts to
reduce the diameter of the wire too
much at one draught resulted in pull-
ing the metal apart; and second, by
the fact that the frequent annealings
necessary to soften the wire consumed
time.

By the extrusion process, the metal
is pushed through the die while quite
hot. Thus are overcome at once the
two limiting conditions mentioned in
wire drawing; the wire cannot break

because you don’t pull on it, and it does
not get hard because it retains its soft-
ening temperature during the extrud-
ing.

For lead extrusion the necessary out-
fit consists of a multiple plunger pump,
a hydraulic accumulator for storing
water under high pressure, and a hy-
draulic press with attachments. Brief-
ly, these attachments consist of a heavy
steel cylinder with a die-holding ar-
rangement mounted on one end, the
other end being adapted as to imside
diameter, so as to form a close fit to
the plunger or ram of the hydraulic
press. In extruding lead wire a large
piece of lead is put into this cylinder
and the press started. Lead wire will

.flow continuously from the hole in the

die until the ram reaches the end of
its stroke. Naturally, some lead is left
at the bottom of the cylinder, but the
ram is withdrawn, another piece of
lead put into the cylinder, and the ram
started in again. Here is the interest-
ing thing. During these two strokes of
the ram there occurs no break in the
lead wire; it is impossible to tell where
the metal in the first piece of lead stops
and that in the second piece begins.
In producing lead pipe a long arbor

‘is used, the point of which enters the

die in such a way as to make the orifice
through which the lead must flow ring-
shaped, or to be exact, shaped like a
cross-section of the pipe.

Recognizing the possibilities of such
a process, it was not long before ex-
periments were tried, with the end in
view of making brass rod, and wire by
the extrusion process. Difficulties at
once arose. It was found that to get
any results at all the metal must be
quite hot during the extruding; it was
found that hydraulic machinery of
great power was necessary; it was
found that the dies suitable for lead
extrusion would not stand up under
the heat. However, these difficulties
have been overcome and there are now
a number of firms who sell extruded
brass rod. One of ‘the good features
of this process is the practicability ‘of
extruding the brass through odd-
shaped dies, to give a certain cross-
section, very expensive to get by ordi-
nary methods.

In discussing this process, it is in-
teresting to note how interdependent all
processes are on something else. With-
out the gas engine we would not have
the automobile or the aeroplane; with-
out the railroads we could not have big
cities; without the powerful hydraulic
press we could not extrude brass.—
Scoville Bulletin.

The growth of trees has been registered by
encircling the tree with an expansible ring,
whose expansion operates an index, which
records the movements on a revolving cylin-
der, thus making a graphic chart. The move-
ment is multiplied by suitable gearing so rela-

tively slight changes are magnified and made
evident.
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Largest American Airplane
Some Interesting Details of a Large Three-Motored Design for Commercial Work

'HE L. W. F. Owl is announced by

its makers as being the largest
freighter in America and one of the
largest yet built. It was originally de-
signed for the aerial mail service. It
has a wing spread of 105 ft., being of
biplane construction and an overall
length of nearly 54 ft. The design is
of the twin fuselage and center nacelle
type. Three 400 hp. Liberty engines
are used for power, one being mounted
in each of the noses of the fuselages
and nacelle. The machine loaded was

designed to weigh ten tons and has a.

mail carrying capacity of 3000 lbs. on
long distance flights or double that
amount on shorter trips..

The crew and controls are located
in the central nacelle while the two
fuselages, constructed of laminated
wood, carrying part of the fuel supply
and the freight. Four persons com-
prise the crew, these being two pilots, a
radio operator and a mechanic. At the
maximum speed of 110 m.p.h., it is
able to remain in the air for 10 hrs. or
sixteen hours at a lower speed. Climb-
ing ability with full load is claimed if
only two of its engines are operative
and it is designed to land at a speed

of 56 m.p.h., which is reasonable.

Among the distinctive features of the
machine are the monocoque fuselage
and nacelle, - the intercommunicating
phones, the fuel and the fire extinguish-
er systems. The wing construction is
of the usual truss type and consists of
three upper and three lower: panels of
11 ft. chord and equal spans with a
gap of 11 ft. Each wing is equipped
with balanced interchangeable ailerons.
Ribs are built up first and then slipped
over the beams, which are built up of
four pieces, forming a hollow box sec-
tion. The top and bottom of the box
spar are of spruce and the sides of
birch. The internal wire bracing is
double, of No. 8 solid piano wire and
3/16-in. hard cable. All external
wire fittings are applied directly to the
beams and project through the covering.

The fuselages and nacelle are sup-
ported between the upper and lower
planes on tubular struts thoroughly
streamlined. Each engine drives a
tractor propeller. The main load and
crew are carried in the nacelle while
each fuselage carries its complete motor
plant and has a small auxiliary com-
partment for extra cargo. Each power

plant is complete within its respective
fuselage or nacelle and consists of a
12-cylinder Liberty engine equipped
with Splitdorf ignition, electric starters
and compression release. The radi-
ators are above the motors, directly in
the blast of the propeller and equipped
with individual shutter controls.

The tail is of the biplane type, at-
tached to the rear end of the two
fuselages. It consists of two double
cambered horizontal stabilizer planes
superimposed, with elevators attached
and a fin on the top of each fuselage
followed by a balanced rudder. A
third balanced rudder is installed mid-
way between the two. The landing
gear is of the six-wheel, two-axle type,
with the outer two wheels side by side
directly under the center of each fusel-
age and the other two wheels spaced
equally between. The landing gear
which is extremely well built is so
placed that when landing the center of
gravity falls sufficiently far back of
the wheels to prevent any tendency to
nose over. The great weight of the
machine calls for shock absorbers of
very large capacity, these being carried
in streamline housings.

s

The L. W. F. Owl
is a double fuselage
type biplane power-
ed with three Liber-
ty 12-cylinder en-
gines driving tractor

screws. It was in-
tended for freight-
carrying  purposes,

but has been taken

over by the Army

authorities for mili-
tary use
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THE UNIFLOW STEAM ENGINE
HIS type of engine was described
in a recent paper by Mr. Henry

Billing, before the Manchester Associa-

tion of Engineers, in England. It is a

single cylinder engine, the steam actu-

ating which, when it does move, moves
in the same direction and in its ex-
pansion back of the piston may be
taken as moving also in the same
direction. The piston of this engine
in total length is about 10 per cent less
than the length of stroke and the cyl-
inder itself is a little over double the
stroke in length. Each end of the cyl-
inder is provided with an inlet valve,
which must be of rapid opening and
closing action. Around the center of the
c¢ylinder, with its walls forming an ex-
ternal ring, is a steam comduit com-
municating with the exhaust. This

The Uniflow engine condenses less
steam inside the cylinder than does a
compound engine, because the tempera-
ture of the walls of the cylinder is kept
hot. The exhaust ports are open only
a fraction of the time given in a com-
pound engine, and it is precisely this
loss by internal condensation which has
been a source of bad economy in steam
engine practice. The engine has more
or less definite limitations. Thorough
condensation is needed so there must be
plenty of condensing water and the di-
rection of rotation must be continuous.
The author of the paper says that for
reversing engines, such as those used
on steam windlasses, other types of en-
gines are usually to be preferred. He
states that he is at work on a very large
engine, one of 60 inches diameter of
cylinder and of six feet stroke.

.........

“~~Exhaust

..............

3
“~intake

Construction of Uniflow steam engine cylinder

conduit communicates with the interior
of the cylinder by steam ports,

As the piston travels back and forth
it uncovers these ports at the end of
each stroke and they remain open for
about one-tenth of the stroke, This
feature is clear from the diagram of the
cylinder and piston. There the arrow
shows the course of the steam on the left
end passing out into the exhaust. Re-
ferring still to the cut it will be seen
that as the piston begins its return
stroke the ports will be closed and no
more steam can escape from that side
of the piston. The piston now completes
its stroke. The inlet valve on the left
side stays closed while that on the right
closes before the completion of the
piston stroke, not only to give expan-
sion but to close the steam inlet before
the central ports are opened. As the
piston completes its stroke it uncovers
the central exhaust ports this time on
its right end and the greater part of
the steam which has actuated it rushes
out through the exhaust.

In each stroke a certain amount of
steam remains in the idle end of the
cylinder and this is compressed by the
piston forced against it. The action of
the exhaust port is quite comparable to
that of the auxiliary outlet port some-
times used in internal combustion en-
gines of the four-cycle type.

GAS MASKS IN PULP AND
PAPER MILLS

AS masks of a nose-breathing type
with canisters containing special
chemicals are used in the digester house
of the Forest Products Laboratory to
give protection against sulphur dioxide.
These masks enable the operator to
make repairs under conditions other-
wise unbearable and soon pay for
themselves in time saved. Masks of
this type are reported by the Bureau of
Mines to hold up against a § per cent
concentration of sulphur dioxide for
about 15 minutes. When it is realized
that 5 parts of sulphur dioxide to one
million parts of air can readily be de-
tected, and that at a concentration of
150 parts of sulphur dioxide to one
million parts of air the air becomes
unbreathable, some idea can be gained
of the life of a canister even under ad-
verse mill conditions. In addition to
their use in the sulphite mill, these
masks are of great assistance in the
bleach room, where they are worn con-
tinuously during the mixing of the
breach liquor. Aside from monetary
considerations, the increased comfort
and safety of the workmen is sufficient
argument in favor of the addition of
gas masks to the regular mill equip-
ment of up-to-date plants.

PICKLING AND CLEANING
CASTINGS

ON castings that require machining

must have the scale and sand re-
moved. The common practice for do-
ing this is to subject the castings to
what is known as a “Pickling Bath.”
Iron castings are usually pickled with
sulphuric acid and hydrofluoric acid,
the former being commonly used. The
pickling solution is usually made up of
1 part sulphuric acid to 10 parts of
water. When the scale is loose the
castings should be washed in hot water
and if the castings are small it is well
to immerse them in a soda solution for
a short time, to thoroughly neutralize
any acid. Hydrofluoric acid is usually
sold in three grades. The first contains
30%, the second 48%, and the third
52% acid, the balance of the solution
being water. The 30% solution is
what is usually employed for pickling
castings and 1 gallon should be mixed
with 20 to 25 gallons of water. Hydro-
fluoric acid does not act upon iron ap-
preciably but it does dissolve black
oxide of iron and sand and dissolves
them. The castings pickled in sul-
phuric acid solution have a dull or
black surface. Those pickled in hydro-
fluoric acid have a whiter and silvery
appearance. The castings pickled with
hydrofluoric acid have a much smooth-
er surface and for that reason whenever
parts are to be polished or nickel plated,
the hydrofluoric acid is used. The hy-
drofluoric acid bath is always used cold
but must be kept up above the freezing
point. The workman should always
use rubber gloves when handling hydro-
fluoric acid, and if any is dropped or
splashed on the skin, it should be
washed off promptly with water and di-
luted ammonia.

Brass castings may be cleaned by
mixing 3 parts of sulphuric acid and 2
parts of nitric acid by weight and add
to 1 quart of the mixture about a hand-
ful of common table salt. While this
mixture is frequently used without be-
ing diluted with water, it must be
handled with care, as it will attack the
bhuman skin. This pickling solution
must be kept in an earthen-ware crock.
Hydrofluoric acid must be kept in a
lead carboy but diluted acid may be
kept in wooden tubs or vats. Hydro-
fluoric acid must not be kept in glass
bottles, because it will eat glass, but in
rubber bottles.

The peeling of lacquer is usually
caused by the imperfect cleaning of the
metal surface before lacquering, al-
though it may be caused by the use of a
lacquer not adapted for the purpose.
Lacquers containing ‘“‘gums,” in addi-
tion to the regular pyroxylin base, hold
more tenaciously, although not as tough
as a straight pyroxylin lacquer.
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METERING DIRECT CURRENT

An interesting system of metering
heavy direct current involves the use
of soft iron cores surrounding the elec-
tric conductor. Each core is a ring or
rectangle and they are operated in
pairs; on each one of the cores wire
coils are wound which connect to an al-
ternating current ammeter. An alter-
nating current is passed through these
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Metering heavy direct current

coils and through the ammeter. If no
current is passing in the main electric
conductor, the coils choke back prac-
tically all the alternating current. If
current is passed through the main line,
which threads the coils, the cores be-
come magnetized, passing lines of force,
and the choking effect of the cores and
coils on the subsidiary alternating cur-
rent is decreased. Therefore, as more
and more current passes through the
main line more current in exact propor-
tion thereto is recorded or registered by
the ammeter on the alternating current
line. The alternating current is very
small, of course, compared to the main
current so that a small instrument can
be used to measure a current of great
intensity.

HAVANA CENTRAL STATION
TO DOUBLE POWER-PLANT
CAPACITY

ON account of a rapid growth of load
and the possibility of a still fur-
ther growth in the next few years, the
Havana (Cuba) Electric Railway
Light & Power Company has just or-
dered two 25,000 kw. Westinghouse
steam turbine-generators to double the
plant rating. At present there are, in
this plant, three 12,500 kw. generators
supplying a combined railway and pow-
er load. In the original installation,
space had been provided for only one
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additional unit, but now that the load
has become so great it was thought
necessary to increase the capacity still
more. Consequently the two 25,000
kw. units were ordered, one to be in-
stalled in the space available, and the
other to replace one of the 12,500 kw.
units. By this means it is unnecessary
to extend the power plant buildings.
However, the 12,500 kw. unit is in per-
fect operating condition and will prob-
ably be utilized elsewhere.

The first unit will be installed and
will be in operation in 1921 and the
second one will be on the line in 1922.
The units are to be designed to operate
at 185 lbs. pressure, 150 deg. super-
heat and 28 in. vacuum. In addition,
arrangements have been made to oper-
ate this equipment at higher pressure
and superheats if desired at a later
time. To go with these turbine-gen-
erators, Westinghouse-Le Blanc 56,-
000 sq. ft. surface condensers and Le
Blanc air and circulating water pumps
have also been ordered. Each con-
denser will have two circulating pumps
and divided water boxes so that one-
half of the -condenser may be cleaned
while the other half is in operation.
This station, which is the largest in
Cuba, is modern in every respect and
has an operating economy which is
comparable with some of the best plants
in the United States. The average
fuel consumption is less than 2 lbs. of
coal per kw. hr. notwithstanding that
the plant has a low load factor. This
economy is due to the excellent opera-
tion and maintenance afforded by the
management and operating engineers of
the plant.

WATER POWER IN ITALY

TALY'S lack of coal is often cited
as a handicap to the industries of

. the country, but, in view of the water-

power available for producing elec-
tricity, coal may largely be dispensed
with. The Fiat motor works, which
are said to be the largest in Europe
employ no coal whatsoever for driving
machinery, being supplied with elec-
tricity generated by water-power in the
Alps. Even the steel works and forges
are operated entirely by electricity. The
hydro-electric generating plant is situ-
ated on the Cenischia River, and by
large extensions to the plant, and by
increasing the size of the natural lake
on the top of Mont Cenis, it is esti-
mated that a current of 200,000,000
kilowatts will shortly be available.
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MULTIPLE CONNECTION
SWITCH

HE switch illustrated in our cut is

designed to prevent more than a
certain amount of current being taken
from a connection. A series of plugs
are provided, each of which has its fuse,
which blows out with an excess of cur-
rent. The set of plugs and fuses are
to be enclosed in a locked box. The

[P

Multiple connection switch

person using the system ‘can only take
as much current as the particular fuse
appertaining to the plug will pass with-
out blowing. Should more current be
required, the proper person must be
notified, who will unlock the box and
effect the desired connection. The in-
ventor considers it adapted especially
to such service as that of a hotel room.

AN 11,000-VOLT SUBMARINE
CABLE

ROM the Teknish Ukeblad, we

learn that a Swedish- firm has sup-
plied two high-tension cables for the
Skars power station near Kristiansund,
in Norway. Each cable is nearly two
miles long and weighs 52 tons. It has
a sectional area of copper wire of 350
square millimeters in three separate
conductors. These are insulated with
impregnated paper and compressed to
form a cylindrical cable, wound with
impregnated paper and surrounded
with a 3/32-in. thick lead tube. This is
further strengthened wnth impregnated
jute, galvanized steel 'wire, and a final
coat of impregnated jute. The diam-
eter of the finished cable is 214
inches. This cable was tested in the
factory with a pressure of 40,000 volts,
and when placed in position it will
again be tested to a pressure of 25,-
000 volts.
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VACUUM REGULATION OF
" X-RAY TUBES

VACUUM tube subjected to con-
stant or lang prolonged discharges,
as in X-ray practise, acquires a higher
vacuum with time; it is said to become

“hard”; this increases its penetrative -

power but reduces its actinic power, it
does not work well in photographing
objects, and is inferior from the stand-
point of radiography. Now good radio-
graphic power is what is demanded in
modern X-ray work, so means have to
be provided to add gas to a hard tube
when it becomes unsatisfactory in pho-
tographic power and quality.

In Fig. 1 is shown the Bauer valve,
by which the operator can admit gas.
The bent tube seen in the interior of
the larger tube contains mercury; in the
small outlet tube attached to its left-
hand limb at the center is a plug of
porous substance, which may be car-
bon. Air can make its way through it
but mercury cannot. To admit air so
as to diminish the vacuum, air is
pumped in by hand through the jet or
nipple seen at the top of the larger tube;
this depresses the mercury in the left-
hand limb of the manometer tube, for
this is what the inner tube really is;
the porous plug is exposed and air
slowly enters into the X-ray tube, which
is connected to the lateral nipple of the
large tube. When enough has entered
the pressure is released and the mer-
cury rises and once more covers the
plug and the air is cut off.

In Fig. 2 is shown an automatic valve
for doing the same thing and on the
same lines. In it the mercury in the
manometer tube is acted on by pressure
of the gas or air in the bulb, A. At E
is. the porous plug; if the air in the
bulb is heated the mercury sinks from
C to D or thereabouts, the plug is ex-
posed and the air slowly enters through
the nipple, B, into the X-ray tube. If
the heat in A is reduced the mercury
rises and shuts off the plug so that no
more can enter. Fig. 3 shows the con-
nections in the case of a Coolidge tube.
The valve is in parallel with the tube:
as the tube grows hard its resistance in-
creases, more current goes through the
bulb, A, and the gas is heated. As the
tube gets softer its resistance dimin-
ishes, less current goes through A and
the gas in the bulb cools, the mercury
rises again and shuts off the plug. This
valve is the subject of a recent British
patent.

On the west coast of Norway, a re-
gion familiar to North Cape tourists,
efforts are being made to introduce wire-
less telephone lines. Norway has long
depended on its telephone system for
this region, where there is no railway
communication whatever, and where
much of her population is distributed.

Domestic electric heaters for boiling
water and similar functions have had
their efficiency examined. The radiant
hot plate heater is about 40% ef-
ficient and the enclosed hot plate sys-
tem is slightly inferior to this, but for
high efficiency the self-contained kettle
with its own resistance coil shows dou-
ble the efficiency or more of the best of
the others. As high as 95% efficiency
has been credited to it.

—

; Fig.L

! Fig.3.

Vacuum regulation of X-Ray tubes

ELECTRIC SHEARS

LECTRIC shears are on the market
driven by a motor which rotates at

the rate of 9,000 revolutions per min-
ute. One of the blades is stationary and
the other vibrates at 9,000 oscillations

A NEW ELECTRIC VEHICLE

OME time ago Dr. Charles P.

Steinmetz, whose name is so well
known, announced the consummation of
his many years of study and experi-
mentation in electric vehicles in the
form of a light-weight electric truck.
The new vehicle is distinguished from
the conventional types by the method of
motor control, which gives compound
characteristics to the motor by a storage
cell floating on the field circuit. The
result of this control is claimed to be
speed maintenance, quick starting,
power saving in the field at large cur-
rents and the feature of regeneration
both on down grades and on stopping.
The field and armature of the motor
revolve in opposite directions, each
driving one of the car wheels. In this
way motor weight is saved, the differ-
ential is eliminated and the truck is as
a result simpler and more compact.

In England one of the London Com-
panies has put upon the market a porta-
ble electric rivet heater. It works on
the principle of the electric welder with
its transformer. The rivets to be heat-
ed are placed between spring-adjusted
jaws completing a secondary circuit.
Two minor features are that the heat
is produced primarily in the central axis
of the rivets and the point of the rivet
which is the part to be expanded- re-
ceives the greatest heat because the re-
sistance is greatest there and because
the greater mass of metal in the head
keeps that from getting so hot. The ef-
fect of this is to put the heat where it
belongs at the end of the rivet, to keep
the head cool and to prevent scaling of
the surface. A 34 in. rivet can be
heated in 20 seconds or less to higher

New Sperry electric shears

to the minute. Its amplitude of motion
is only one-sixteenth of an inch, which
is a great element of safety for the op-
erator. It will cut the finest or the
coarsest fabric, and on account of the
small amplitude of motion, it cannot
cut the operator’s hand or finger. Cloth
to be cut must be pushed down toward
the hinge of the shears.

temperature than is desirable. In nor-
mal operation a 23 kilowatt machine
will appreciate such rivets up to rivet-
ing heat in 10 seconds and a British
thermal unit will heat 19 such rivets.
At English rates this figures out 10c
a hundred rivets. The primary circuit
is broken when the rivet is removed
from the jaws.
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Special Apphances for Expediting Automobile

Repair Processes

A Description of Some of the Tools and Devices Developed to Aid the Automobile
Repairman by Reducing Time and Labor Required to Do Work Efficiently

By Victor W. Pagé, M. S. A. E.

HE production of enormous quan-

tities of popular priced automobiles
has created a new industry and that is
the production of special tools, jigs and
fixtures for making repair work easier
on such makes of cars as are sold in
quantities. In the early days the re-
pairman was forced to make his own
special fixtures because none were ob-
tainable on the market and it was not
often a profitable thing to do because
it was seldom that enough automobiles
of one make would be received for re-
pairs to warrant the expenditure of
money and labor. Now conditions are
changed and so many cars of certain
popular makes such as the Ford and
the Overland are used in even small
communities that almost any service
station is justified in stocking certain
fixtures.

Even the smallest shop should in-
clude valve head and valve seat ream-
ers, valve grinding tools, bushing ex-
tractors, gear pullers and other devices
of that kind. Shops of greater preten-
sions can now obtain engine supporting
stands, special cylinder boring tools,
rebabbitting jigs, piston chucks and
vises, connecting rods, aligning and re-
babbitting fixtures and numerous others
that reduce labor and repair costs and
yet that can be procured at much lower
cost than they could make the devices

in their own shops because they are the
product of manufacturers specializing
on such tools and appliances.

The Ekern motor stand illustrated
herewith is one of the handiest devices
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Special lathe chuck for turming piston ring
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of its kind for use in shops and garages
doing Ford car work. The Ford motor,
when taken from a car, can be fastened
to the stand by the two cap screws
which screw into the side of the motor
where the water inlet connection is fast-
ened. The stand is so constructed that

the part screwed to the motor will re-
volve in the clamp on the stand and can
be locked by tightening the lock-screw,
which will hold the motor in any posi-
tion or angle desired to suit workman.
It is provided with two large trays
22"x24” for convenience, where the
workman can place his tools, motor and
axle parts. The stand is mounted on
three 4-inch diameter wheels. The rear
castor wheel is so constructed that by
pulling the plunger lock the castor will
swing up off of the floor and the stand
will then rest firmly on its legs. By
kicking the castor lever down the stand
will go back on its wheels and lock au-
tomatically.

The work bench is also equipped
with a machinist’s vise, which has a 3-
inch jaw with a 4-inch opening which
will handle any work required in over-
hauling a Ford motor or axle, also other
kinds of work that will suggest itself to
the repairman. The work bench and
engine stand is 36 inches high and
takes 27x42 inches floor space, it
weighs but 120 pounds and can be
moved from one part of the shop to
the other or used on the road as part
of the equipment of an emergency re-
pair car.

Useful Spanner Wrenches
There are various points in an auto-
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How to make simple Socket Wrenches to fit
Square Nuts.

LSpecial wrenches that are casily made by the awtomobie repsirmen make i possible to remove stubborm bolts and nuts with ecase

mobile or gasoline engine that cannot be
reached handily with the usual form of
adjustable spanner wrenches. One of
these points is the packing nut on the
water pump which is generally hard
to reach and which is so large as to
require a special wrench. The simple
wrench shown at A in the accompany-
ing illustration may be made by any
one handy with tools by cutting a piece
of 1/8th inch thick sheet steel to the
desired shape, then carefully fitting the
jaws so that they will be the exact size
of the nut on the stuffing box, by filing.
After the wrench is completed the jaws
should be case hardened. The handle
is made by riveting two pieces of fiber
to the bent portion or off-set of the
wrench.

When a number of nuts are to be re-
moved from a point where the bolt
heads must be held from turning, as
those holding the lower portion of the
engine crank case to the upper part of
it or keeping a differential housing to-
gether the speed wrench shown at D is
a very useful fitting that can be made
by any repair-man and will save its
small cost on a single job. It will
readily assemble or disassemble, any
flanged parts held together by a series of
bolts because it holds the head of the
bolt from turning while the nut is un-
screwed or replaced. A socket wrench is
brazed or welded to the shank of a
cheap bit stock or a simple bar of steel
may be bent to perform the same func-
tions, and a handle placed on the end as
a hand grip. The wrench that holds the
bolt head from turning is welded-to the
end of a forged bar shaped something
like a hack saw frame and having a
bearing at the end opposite the head of
the wrench to receive the extension from
the bit stock. A spring is used between
the head of the movable socket wrench
and the bearing on the forged bar
carrying the fixed socket wrench.

This may be made as strong as de-
sired and is intended to hold the wrench

firmly in place on the nut. A stop-pin
may be placed in the bit stock if de-
sired to keep the movable wrench from
backing out too far. When it is de-
sired to move the wrench from one bolt
to another the spring is compressed by
pulling back on the bit stock and the
wrench may be readily withdrawn and
moved to a new bolt. If the movable
socket is made long enough it will hold
several nuts forming a magazine that
need not be emptied each time a nut
is removed from its bolt. The general
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construction is clearly shown and the
design can be duplicated by one
possessing even a modicum of mechan-
ical skill.

To fabricate a socket wrench is not
difficult as the simple socket wrenches
to fit square or hexagon nuts may be
readily made as shown in the accom-
panying illustration. With that method
it is necessary to secure a piece of seam-
less pipe or tubing of a size just large
enough to go over the nut. For ex-
ample, if a 34 inch square nut is to be
removed, the wrench must be made from
tubing having at least 34 inch insidé
diameter. The end of the tube, when
heated to a red heat is placed over
the nut and then hammered down on
each facet, so that the tube end is ham-
mered down and shaped to fit the nut at
the same time. If a deeper wrench is
desired, a piece of hexagon or square rod
of the proper size may be used as a
mandrel to form the required length of
socket. Seamless steel tubing is the best
material to use and after the wrench is
made it may be well to case harden the
formed end. The tube is cut to any de-
sired length, six inches being the aver-
age for ordinary work and a 14 inch or
5/16 inch hole is drilled 34 inch from
the top end of the pipe through which
a short piece of iron or steel rod of the
proper size may be inserted as a handle.

In the case of a hexagon wrench
three holes are usually drilled through
the end to correspond with the facets
of the nut, one being placed below the
other in the handle end of the tube.
For a square wrench, it is only neces-
sary to drill two holes, these being at
right angles to each other as indicated.

How Automobile Factories Help

It is remarkable how the various
automobile factories now co-operate
with the repair-man in giving service
to the owners of their cars. Some of the
special tools furnished by the Hudson
Motor Car Co. and described in a
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special pamphlet are intended pri-
marily for work on the Super-Six but
there is no reason why modifications of
these tools should not prove valuable
to repairers of other makes of cars.
These tools are shown in accompany-
ing illustrations and a brief recapitula-
tion of their use follows:

Piston-Ring Spreader
This is a convenient tool used to in-
stall or take out piston rings and its
use will prevent chance of breaking the
ring or burring the edges. It may be
used on any car.

Piston-Ring Binder

This device is used for compressing
rings into the cylinder. It is placed
about the piston and rings and the pis-
ton is pushed into the cylinder. The
binder remains with its lower edge on
the top edge of the cylinder, and, of
course, drops off when the piston is
completely inserted.

Spicer Universal Companion-Flange
"Puller
This puller facilitates the removal of
companion flanges on any Spicer uni-
versal, which flange is forced onto the
gearset mainshaft and rear-axle pinion
shaft to insure a perfect fit.

Valve-Tappet Adjusting Wrench

The wrench is designed to hook the
tappet from the back. The design of
the wrench gives more strength than is
found in the conventional type. It is
particularly applicable to the Hudson
because of the lack of clearance between
the valve tappet and the tappet-guide
clamp.

Valve-Reseating Tool

The tool illustrated is easy to operate
and is valuable in truing up the valve
seats after the motor has seen con-
siderable service.

Piston Alignment Fixture
This device consists of a standard
cylinder block cut in half. To use, it
is bolted to the crank case and gives
an efficient means of lining up the pis-
tons in reassembling a motor.

Connecting-Rod Bending Fork

This may be used in conjunction
with the piston alignment fixture for
lining up pistons. The slot is slipped
over the arm of the connecting-rod and
the leverage is sufficient to bend the
rod any desired amount.

Oil Reservoir Drain Plug Wrench

This wrench is made of ordinary
stock of cold-rolled square steel and is
used to remove oil reservoir drain plugs.

Valve Lifter
This lifter is forged out of machine
steel. It is equipped with a slip ring
so that, if necessary, the valve spring
may be held in a compressed position.

It may be used in practically any motor
with valves on its side.

Cylinder-Plate and Generator-Screw
Driver

A powerful driver has many uses in
any repair shop. The one illustrated
is designed particularly for use on valve
covers and generator-field coils, but
may be put to a number of other uses
where good leverage is required.

Radiator Outlet Hose Clamp

This simple tool greatly assists in
getting the hose line started back onto

the water pump when installing a de- .

mountable radiator.

. Carbureter Packing Nut Wrench

Gasoline mileage is often reduced be-
cause of leakage around the feed regu-
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Tools that make hard jobs easier

lator of a carbureter. Tightening the
gland forces the packing closer around
the adjusting sleeve and prevents leaks.
This wrench is made for that purpose.

Gasoline-Tank Gauge Clamp Wrench

Tank gasoline gauges are often held
in position by a knurled cap which is
tightened securely in place at the fac-
tory. Such a tool as the one illustrated
is required to remove it.

Cylinder-Head Lifter

In removing a cylinder head it is
often the case that some of the studs
bind. Necessary variation of manufac-
turing limits create this condition. The
removal of the head may be greatly
facilitated by the use of lifter such as
the one illustrated.

Piston Chuck

After an! internal combustion en-
gine has run for a period of six months
to a year, depending upon the amount
of use it has received, the piston
rings will wear the ring grooves in the
piston, so that it is necessary to true
the ring grooves, eliminate the shoulders
formed at their base and to fit new
piston rings to secure maximum engine
power and to keep the engine from
pumping oil. The ordinary method of
doing this by taking the piston off of
the connecting rod and chucking it in
a lathe, is of course, a practical method
but one that requires considerable time,
as the piston must be removed from
the rods before they are placed in the
chuck and afterwards re-assembled
when the job is completed.

The new piston chuck illustrated
makes it necessary to remove the wrist
pin and connecting rod from the piston,
as it may be chucked in the special
fitting with these parts in place.
Another advantage is that trouble from
cracking the piston, as some times oc-
curs when the ordinary form of lathe
chuck is used, is prevented. The con-
struction of this device and the method
of using it can be readily ascertained
by referring to the clear illustration
herewith.

The desirability of having repair
work done only in shops where time-
saving fixtures are used must be appar-
ent, as the experienced motorist realizes
that he is not paying for wasted time
when special tools are employed on his
work. It may take a certain class of
repairman several hours to drive a gear
from a shaft, often with serious conse-
quences to both members. The real me-
chanic uses a special gear puller that
accomplishes the work in one-quarter
the time and without danger of damag-
ing the parts.

The manufacture of brass in Ger-
many was first introduced in 1550 by
Erasmus Ebener, an artist of Nurn-
berg, who prepared it by fusing copper
with the so-called tutia formacem, or
furnace cadmia. First made in Eng-
land in 1781 by James Emerson ac-
cording to one authority, but according
to another it is stated that Queen Elizu-
beth “granted a patent to William
Humphrey to search and mine for cala-
mine for making all sorts of battery
wares, cast works and wire of latten, in
1565.

Babbitt metal is named for Isaac
Babbitt, who was the first to use a soft
metal alloy in bearings. He patented
the use of soft metals in bearings in
1839, and claimed no particular mix-
ture, but recommended one of 50 parts
of tin, 5 parts of antimony, and 1 part
of copper. This mixture is somewhat
softer than is now used.
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Burning Pulverized Fuel

NE of the claims made for the
Diesel engine was that it would

be run by dust, the dust being finely
pulverized fuel. Within the last few
years dust explosions in flour mills
have occurred. The fine dust and flour
produced in the mills mixing with the
air would form an explosive mixture,
and if ignited by any chance would
blow the building to pieces. Pulveri-
zation of materials in technology has
greatly developed in recent times. It is
done on an enormous scale in the Port-
land cement industry and the engineer
no longer regards the reduction of an

coal respectively. Many experiments
have been made in the utilizing of the
pulverized coal and the results have
been gradually getting better and better
and now it seems as if a good measure
of success has been attained. The grea
point is to have the coal reduced to a
dust and to have it dry. The illustra-
tion shows its use in an upright boiler.
The coal from the bunker descends
to a combined pulverizer and blower.
This reduces most of the coal to dust
and the draft of air rises from it into a
dust separating chamber. In this
chamber all the coal over a certain size

water-tubes first, through an econo-
mizer where much of the residual heat
is imparted to the steam in the steam
chamber at the top of the boiler, and
the hot exhaust goes on its way to the
stack, passing through a tubular air
heater immediately below the stack.
This hot air is what supplies the com-
bined pulverizer and blower with air.
At the bottom of the boiler there is a
superheater and on the left of the boiler
the steam pipe will be seen leading into
the superheater at its top. The super-
heated steam leaves the superheater at
its base on the right of the boiler as
shown in the cut. When we remember
the enormous heaps of culm, which
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Boiler and accessories for burning pulverised fuel

ore or other substances to a fine prod-

uct as difficult. The flotation process
used for concentrating ores involving
the use of a mixture of oil and water,
and the purely mechanical flotation
process for purifying coal involve the
previous pulverization of the ores or

is caught and falls back into the pul-
verizer to be again ground up. The
dust goes on with the blast and enters
the bottom of the furnace, where as it
issucs from the nozzle it may be con-
sidered as virtually a Bunsen burmer
flame. The flames pass up between the

hitherto were supposed to be valueless
but can be cheaply pulverized and puri-
fied so as to give an excellent fuel in
dust form, the importance of this devel-
opment will be recognized by all. It is
not only in boiler practice that such
fuel has been used, but in metallurgical
furnaces its use has been quite success-

ful and it marks an important step in
advanced engineering.

OUTLINE DRAWINGS ON GLASS
. SLIDES
HE stereopticon is now so largely
used at technical and popular lec-
tures that a simple method of making
line drawing slides to exhibit various
forms of mechanism and present tubu-
lar matter may be of interest. All that
are needed are some ground glass
squares of the required size, these be-
ing ground on one side only; a drawing
is made with a hard lead pencil on the
ground surface and when the outline is
finished properly, a coat of varnish is
spread over the ground surface, which
at once converts it into a clear glass
with a fixed drawing upon it.

CADMIUM-LEAD SOLDER

Laboratory tests, together with manu-
facturing experience, point to a com-
position of 80 per cent lead, 10 per
cent tin and 10 per cent cadmium as
being practical for many of the pur-
poses for which solder is required.
This solder has been tried in the manu-
facture of tin cans, on roofing materials
and for electrical joints with encourag-
ing results in all cases. A test has also
heen made of it in the manufacture of
automobile radiators with most satis-
factory results.

The tensile strength of the cadmium
solder is about the same as that of 40-60
solder, but the ductility is approxi-
mately twice that of the ordinary sold-
ers. The point of complete liquation is
only slightly less than that of solders of
the ordinary composition, while the
range of solidification is considerably
greater. Because of the predominance
of lead in the cadmium solder, the price
of it is relatively low.—Metallurgical
and Chemical Engineering.
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LONDON AND PARIS AERIAL
PASSENGER SERVICE

HE progress of commercial avia-

tion is more evident in Europe than
it is in America because the Europeans
were more familiar with work done by
aircraft in the late war than we are
here and there is greater interest in
aviation on the part of the public.

number of large Vickers-Vimy air-
planes as illustrated, to start the ser-
vice with. These planes provide ac-
commodations for eleven passengers in
a palatial and comfortable cabin and
also have a carrying space capable of
carrying a half ton of baggage or other
express matter. The details of the air-
plane are clearly shown and the in-

Luzuriously appointed imterior of Vickers-Vimy asrplane cabin

People who were used to seeing
enemy aircraft over their cities as was
the case in London and Paris, really
recognize the fact that this method of
transportation is a practical one and
that it enables one to cover long dis-
tances in much less time than any other
known means. A well-known concern
of London has recently instituted a
new Aerial Passenger Service between
London and Paris by purchasing a

terior of the cabin and the way it is
fitted up can be readily ascertained
from the clear photographs.

THE “MOSQUITO” AND “SPORT”
FARMAN AIRPLANES

N a recent issue we mentioned briefly
the small Farman monoplane called
the “Mosquito.” We have received fur-
ther advices and are now able to com-
plete the specification of the little plane
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and are also giving the particulars of
the other French sport machine built by
H. & M. Farman and designated the
“Sport Farman.”

Specifications of the “Mosquito’:

Span, 5 meters (15.4 feet).

Speed, 110 kilometers (68.3 miles).

Useful load, 130 kilograms (286.1
1bs.)

Weight (machine empty), 240 kilo-
grams (528.5 1bs.).

Engine, 30 h.p.,, A. B. C.

The sport Farman is a biplane and is
said to be one of the most practical and
handiest small planes ever built for the
man who wants to fly safely, econom-
ically and regularly.

The specifications are:

Span, 7 meters (21.9 feet).

Length, 6 meters (18.2 feet).

Maximum speed, 130-140 kilometers
an hour (80-87 miles).

Motor, Rhone 40 h.p.

Useful load, 200 kilograms (440
1bs.).
Weight (empty), 400 kilograms (881
s.).
Landing speed, 60 kilometers (37
miles).

Chord, 1.5 meter (4.8 feet).

Total area, 20 square meters (215
sq. ft.)

It can be seen from the illustrations
herewith that it is the product of engi-
neers and practical flyers who have
flown, studied aerodynamics, and built

-airplanes ever since the early days of

aviation. The “Sport Farman” is as
practical in its field and serviceable as
any motor-cycle or car. The little bi-.
plane is primarily a “bus” that will fly
not only in the hands of a few experts
but of anyone who can fly and land an
ordinary training plane. It will, how-
ever, do many things the training

Type of airplane used in London and Paris aerial passenger service. This is a Vickers-Vimy model
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planes cannot do; for instance, it will
land in and get out of fields impossi-
ble for any airplane that lands at speeds
of over 60 kilometers per hour (37
miles). It burns much less gas than the
average plane; as the actual cost of
gasoline to fly a kildmeter is 13 cen-
times, or about 2 3/5 cents. It does not

for the wheel landing gear and the pro-
vision of out-board wing supporting
floats, but it is the same in general con-
struction as the Curtiss Wasp, which
established altitude records until these
were broken by Major Schroeder of
the Army Air Service. The former
record of a seaplane was 126 miles

1
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Two popular Farman airplanes. The “Sport” model is shown in upper view and the

“Mosquito” below it

require a large crew of trained and
high-salaried mechanics. The owner of
a “Sport Farman” can line it up, oper-
ate it, and keep it in commission him-
self. The price of this machine is 13,-
000 francs or about $2,600 at normal
exchange.

Many people have been awaiting the
small airplane of low horsepower, which
shall be economical to operate and
maintain. These enthusiasts have found
the call of the air irresistible; they will
fly this year and henceforth, just as in
past seasons they played polo or tennis
or rode to hounds or owned motor-boats
and racing cars. And it is a most en-
couraging sign for the future of Avia-
tion!—E. H. Lémonon, Paris.

FAST HYDRO-AEROPLANE

HE accompanying illustration is

‘that of the Curtiss Wasp, which was
recently piloted by Roland Rohlfs and
which established a new world’s record
for seaplanes in recent Navy trials
held at Rockaway, Long Island, by
travelling at the rate of 138 miles per
hour in its test flights. The machine is
the usual triplane construction with the
exception of the substitution of a float

COMMERCIAL TRANSPORT IN
CHINA
N air mail service has just been
inaugurated between Peking and
Tientsin with Handley-Page biplanes
and in the initial flight mails and pas-
sengers were carried, one of the latter
being Mr. B. F. Alston, the British
Minister to China. The Macao Aerial
Transport Co. is shortly starting a fly--
ing-boat service between Hong-Kong,
Macao and Canton, and via Swatow,
Amoy and Foochow to Shanghai. Cur-
tiss H-16 type flying-boats fitted with
two 330 h.p. naval type low-compres-
sion Liberty engines will be used. Be-
yond the fact that permission has to
be obtained from the Rebel Govern-
ment in Canton the service seems to be
in a fair way towards success. The
Hong-Kong Government seems to be
typically conservative in its views, and
in one case it took three weeks to get
permission for one machine to fly at
Hong-Kong, and then it had to be
towed outside the- three-mile limit.

The little Henri Potez biplane,
type VIII, which was exhibited at the
last Paris Aero Show and which was
remarkable for the 50-h.p. Potez air-
cooled engines, set with the crankshaft
at right angles to the line of flight and
a four-wheeled undercarriage, has been
flown at Le Bourget, France, by M.
Douchet. Seven flights were made, the
results of which gave every satisfac-
tion, the machine, on landing, pulling
up after a run of about ten meters.

At the formal meeting of the Pan-
American Aeronautical Congress at At-

Record-breaking hydro-aeroplame of Curtiss design owned by U. S. Navy

per hour, so it will be apparent that
this triplane design is not only very
efficient but that it gives promise of
great speed because of -the clean-cut
fuselage which is stream-lined to the
point where it offers a minimum of re-
sistance.

During the period September 2, 1919,
to May 15, 1920, the Handley-Page
Continental Service (in conjunction
with Cie. Messageries Aériennes) car-
ried 1,413 passengers, 79,317 lbs. of
freight and traveled 104,297 miles.

lantic City on May 20th, a statement
made by Mr. Burleson, the U. S. Post-
master-General, was read. It was
claimed that the air mail service had
proved itself economical both as re-
gards cost and time. In the first year
of its working 193,000 lbs. of letters
were carried, while in the year which
ended on May 20, 538,734 lbs. were
carried.

As a protest against lack of Govern-
ment interest in domestic airplane pro-
duction the Curtiss interests have closed
their Buffalo plant.
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COMBINATION HALL TREE
ROJECT No. § is a very easily
made and convenient Hall Tree, a

combination of hat and coat rack, um-
brella and cane stand and electriclamp.
It exemplifies the simplest form of con-
struction of slats and blocking. Omit-
ting the lamp and umbrella features, it
is very useful as a costumer. It can
be modified to suit most any material
and has been built by the ungraded
class in our elementary department.
This form of construction we also use
in smaller models, that will be sub-
mitted in subsequent issues. It is very
popular with the graduating classes in
the elementary schools. Sewing basket
stands, smoking sets and tabourets are
made of this construction.

It is customary to proceed in the or-
der as arranged in the bill of materials,
however, this and the dimensions may
be varied to suit one’s convenience.
The slats A are selected for figure or
grains, they should be 2 to 3 inches
wide, by approximately six feet in
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length. Chestnut, cypress, redwood,
white wood and most of the hard woods
make excellent material for these pro-
jects. Their width is ¥4 to ¥4 inch less
than the block E.

The spreader rails B should be of
the same material but may be anything
as .they are very little in evidence.
They should be the same width as the
slats. They may be omitted if a smaller
project is made by substituting a drop
pan shelf D of sufficient dimensions.
They may be half lapped as shown at
B or one member may act as a cleat
across the grain of the shelf D, butt
joining the compaonent pieces to the
cleat. The ends are beveled to suit the
slats. This is easily marked by spread-
ing the slats to their respective posi-
tions and holding the spreaders in po-
sition to scribe the line where they meet.
It is fastened in place by four 114 inch
No. 12 blued round-head wood screws.

The umbrella ring C may be made
in two semi-circular pieces, and then
glued, as shown, or may be made as

i

mm\\"“\\

shown in the alternative piece. The
holes in this last-mentioned part must
be 2 inches or larger and may be bored
with an expansive bit. For appear-
ance sake they are made with a fret-
turning or keyhole saw, larger than
necessary. It is secured in position
just the same as C.

The fixture block E may be any con-
venient material with the corners
slightly chamferred, the ends are cut
pyramid shape, but left at least 14 inch
square on top and bottom to allow for
the Jg-inch hole that is bored with an
auger bit. Carefully locate the cen-
ter on each end, bore one-half way
through the piece, using great care to
hold the bit parallel with all four
faces then bore from opposite end. It
is not absolutely essential that the holes
meet accurately, but it is excellent prac-
tice and it will insure that the fixture
will set plumb if the }4-inch pipe nip-
ple that is driven in the hole is true.
The extension wire is threaded through
this hole and nipple, then fastened to
the socket. Anyone selling these fix-
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tures should be able to give the proper
instructions for this installation. The
wire frame K is made of any convenient
flat 1/16 x 14 or 3/16-inch round wire,
the ends are clamped between the block
E and the slats.

Assemble- A to E, fasten each slat
with three 1Y5-inch No. 12 blued,
round-head wood screws then spring
out the slats to fasten D in position,
slide C into place. This location is
determined by the natural bend of the
material. The graceful curve of the
slats must be maintained by adjusting
the position of C until it does not
distort this curve.

The clothes hooks may be purchased

MISSION STYLE HALL SEAT

ROJECT No. 6 is a mission style

settee designed for the front hall or
porch. The rails may be mortised or
dowelled with 3}g-inch dowel pins to
the posts. If mortised add 2 inches
to the lengths of D, E, F, G, H and J.
If mortises are used allow 14 inch to
3% inch for each shoulder in the width
and !4 inch on each side for the thick-
ness, thus a tenon for a 34 x 3-inch
rail would be 14 x 234 inches to 2%
inches wide by 1 inch long. If dowels
are used their centers would be !4 inch
—11% inches and 2! inches from the
edge of a 3-inch rail. A 2-inch rail
would only have two 34-inch dowels
whose centers would be 3§ inch from

used, stop chamfers will add to the ef-
fect. Stop chamfers may also be used
on all corners and if carefully done al-
ways repay for the extra amount of
work. Learn to gauge these chamfers
with a pencil held in the hand using
the nail of the second finger as a guide.
Always slide the finger away from the
body, this will avoid running slivers
into the finger tips. The secret of 'stop
chamfering is to have them uniform,
small rather than large (approx..45
degrees), and allow sufficient margin
at the ends, remembering you can al-
ways take more off, if desired, but all
your regrets will never add to that
which is taken off if too much wood is
removed.
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in great variety. Brass hooks with
porcelain tips may be purchased at 15
cents each. They are decorated with
considerable engraving and contrast
very strikingly with a dark-stained
wood. The hooks may be made of
ash, oak, maple or even white wood if
the grain is parallel to the pins; that
is, the straight cut would be 60 degrees
to the fibers. They are fastened by
two 214-inch No. 10 blued, round-
head wood screws, as indicated at B.
Stain and varnish as per directions for
projects in the May and June issues
of EVERYDAY ENGINEERING MAGAZINE.

each edge in width. In the rails
marked G four dowels in each end
would suffice for two tenons 2 inches
wide, 1 inch from the edge would be
sufficient. The rails marked D and E
may be omitted if desired, the rails G
and J would suffice.

The slats K or L are housed into
the rails ¥4 inch deep at each end their
full thickness. The slats K may be
made in two pieces, which will avoid
the necessity of fret sawing, the design
may be varied to suit one’s fancy. A
method described in the previous issue
of a series of holes and saw cuts may be
used. If the slats outlined at L are

.

The posts A are laid out to the fig-
ures as shown in the front view. The
mortises are cut to dimensions given in
the paragraph on tenons. The mortises
when made by hand are always cut
first, the tenons always pared to fit the
mortises. All parts should be as-
sembled and fitted together temporarily
to be sure that everything is correct be-
fore glueing.

Assemble and glue the K or L slats
to the back rails F and B B, then add
the rear posts to these rails, inserting
G and D. Be sure to square the posts
with the rails. Let this remain in the
clamps until the glue sets from three
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to twelve hours according to the glue
used and the weather conditions. Now
proceed with the front, glue G and D
rails to the front posts. After the
glue is set the front section is glued
to the rear section.

The bottom is then fitted in and 8
cleat blocks are glued in the corners as
indicated at M. The blocks may also
be fastened in with flat head wood
screws, especially if the furniture is to
be used in damp climates. The seat
is then hinged with three 114" x 134"
brass butts as indicated in the perspec-
tive. A leather seat may be added to
this following the suggestions for the
mission chair in the June edition. Sofa
pillows could be substituted for the
leather seat and would add a cosy and
artistic touch. This seat is hinged to
permit the interior to be used as a
receptacle for rubbers, etc. It should
be stained and varnished or painted to
correspond with the general color
scheme of its surroundings,

PHOTOGRAPH PROJECTOR
MADE FROM A CAMERA

By L. B. Robbins

HOSE who take Kodak pictures
must have a camera to do it with
and that same camera, if of the
focusing type, can be used to project
the prints to greatly enlarged propor-
tions upon a white screen, exactly as a
magic lantern operates. The constsuc-
tion of such a projector is simple and
inexpensive and will afford hours of
amusement for the builder and friends
after vacation is over and the negatives
all printed. Mounted or unmounted
prints cap be used as well as postcards
or magazine clippings' and small ob-
jects. :
No definite dimensions are given be-
cause of the many sizes of cameras
that are used. But by referring to the
sketches, some idea of the proportions
of the projector can be gained and one
built accordingly to fit your own cam-
era. Allowance is made in this de-
vice for altering the distances between
picture and light and light and lens
so that focusing can be regulated to
suit the various sized pictures used.
The box must be considerably larger
than the camera and all joints well
closed to prevent escape of light and the
entire inside painted a dull black. This
can be accomplished by mixing lamp-
black, turpentine and dryer to a thin
consistency.

. We will suppose that the box has
been chosen or built and you are ready
to fit it up to accommodate the camera.
It is arranged so the top will be wider
than the height as the majority of views
are taken the horizontal way of the
film.

First, cut a hole in the front of the
box somewhat larger than the camera

lens through which the image can be
projected. Cut it circular and in the
center of the end. Now measure the
length of the camera from the end of the
drop to the back and mark a distance
about 1 in. longer than that from the
lens hole in the box. This-is the lo-
cation of the first of a series of wooden
uprights nailed to each side of the
box, inside, and exactly opposite each
other so to form runs 1 in. wide. Three
or four cleats each side will give suf-
ficient number of runs for focusing the
camera from the light. Be sure the
cleats are nailed in perpendicular and
in true relation with each other so tha.
the runs are even and will hold t*-
camera partition vertical and at right
angles to the sides of the box. Make
them of 14 in. thick wood 1 in. wide.

The camera partition is made of a
single piece of soft wood just a trifle
thinner than the distance between the
cleats just mentioned and the same out-
side. dimensions as the inside of the
box. This must be made so it will fit
closely in the runs and keep any light
from being admitted to the front sec-

tion of the box. Remove the back of

the camera and measure the opening
over which the film passes and cut an
opening the same size in the center
of the camera partition. Then nail a
strip of wood the thickness of the cam-
era body beneath the opening to set
the camera on and one upright each
side of the opening which will just ac-
commodate the camera between them
horizontally. To each of the uprights
fasten two spring buttons of brass.
These will serve to hold the camera in
position close to the partition and can
be released at will. A gasket of felt
between the back of the camera and
the edge of the opening will help to
exclude light at this joint.

Next comes the lamp base, made to
slide between’ the last upright cleat and
the back of the box. This is made of
a single piece of board somewhat nar-
rower than the aforementioned space
and nearly as long as the inside width
of the box. A horizontal cleat nailed
to each side of the box will act as a
guide to hold the base in position.
Place a light spiral spring near each
end of the base, between it and the end
of box and a large screw-eye down
through the center of the base which
will engage with the bottom of the box
when screwed down far enough. The
springs will always tend to keep the
base against the upright cleats but it
can be pressed back if desired and
held in position by means of the screw-
eye sticking into the bottom of box.

Mount a 60-watt electric bulb near
each end of the base around which are
placed curved tin reflectors as shown.
Care must be taken to arrange the re-
flectors so that no light is allowed to
shine directly from the bulbs into the
opening in the camera partition. Care

should be taken to direct all rays pos-
sible to the back of the box, which can
only be done by experiment. When
the proper position of the reflectors is
reached, fasten them to the base with
tacks through several little lugs cut
in the bottom edge. Wire the bulbs in
parallel and connect to a regulation
lamp cord which passes out through a
small hole in the back of the box.

Now cut a rectangular hole in the
back of the box slightly larger than the
camera partition opening and place
small overlapping battens completely
around it on the inside. Fit in a snug
fitting door hinged along the bottom.
Small runs of tin, to accommodate the
prints and pictures are tacked vertic-
ally to the inside of this door as shown
in detail. Place a knob outside the
door for opening and closing. Be sure
and make a snug fit to exclude all light.

To allow the operator to make ad-
justments, arrange the entire top of
the box to swing up. This can be done
by hinging it at the front edge and
hooking it at the rear when down in
position. Then by swinging it up, the
camera partition can be changed into
different runs as needed and the posi-
tion of the lights altered. The perspec-
tive sketch shows how the projector
looks when assembled. As before
stated, it is normally arranged to pro-
ject pictures with the long way hori-
zontal. To project one taken vertically,
simply place it in position and tip the
projector over on its side.

The distance for prints from the
holder to the opening in camera parti-
tion is from 3 to 5 ins., depending on
their size. This can be altered by mov-
ing the partition back or forward in the
runs and the distance of the lights can
be changed at the same time. Then the
focusing of the image upon the screen
is done with the rack and pinion regu-
lating the lens of camera. Omnce set
for one size of print it will not have to
be changed. To operate, first set the
print in the slides, shut the door and
turn on lights. Then focus as directed.
If the lights shine directly upon print
it will be seen in all detail upon the
screen greatly enlarged. When door is
opened to change prints much of the
heat generated by the lights will es-
cape. Set prints in holder upside down.

TREATING CONCRETE

XPERIMENTS continue with
various methods for treating the
surfaces of concrete floors, principally
with a view to preventing excessive
dusting. Chemical hardeners appear to
be the most efficient. Such compounds
as magnesium fluosilicate, sodium sili-
cate, and zinc sulfate, give fairly satis-
factory results. Aluminum sulfate
treatment has given a floor which, after
nine months, still remains in satisfac-
tory condition.
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ROTATING ELECTRIC FURNACE

HE electric furnace, which is shown in

the cut, is of the tipping class; the pivot
on which it turns in the tipping process is
seen at the front comner of the base-plate.
At the rear of the furnace is the tipping
mechanism of standard type. At the rear
end, M, the body is carried by a pivot in
the axial line. In front the neck of t.he
funace rests on a saddle with rollers, K
Tae outlet, D, is provided with a cover, F,
to prevent loss of charge in the rotating of
th2 furnace. From time to time, as may

EVERYDAY SCIENCE NOTES

OF T. O'CONOR SLOA

@mmunmnnumumummulnmmllunnmmmmuumnmulunmmmmnmnmnmmmmmmmummmwmmmmmmn\a

Germany, during the war, had extensive
experience in substitutions. They formerly
used one-quarter of the world’s copper and a
large proportion of the aluminum. As far as
possible copper was replaced by steel. Alumi-
num was replaced by zinc and it is said that
;«l)‘t:;s&enbwen wound with it. n:ergn was

exposure to vapo zinc.
This produces no perceptible increase in thick-
ness so that it can be used for screws without
danger of filling the thread. Cadmium was
a substitute for tin in solder. Ferrosilicon
was used for heavy resistance work, q)e
cially in electric cookers and to replace nickel

Rotating electric furnace

appear desirable, the furnace is rotated about
its axis. This rotation is effected by the
helical gear, M, and N, the front support,
which is the saddle almdy mentioned on the
top of the standard, G, holding the neck
of the furnace in position during the turn-
ing. The effect of the turning is to protect
the lining to some extent by preventing in-
jurious localization of heat. Economy is also
supposed to be produced by the absorption
of the heat of the lining by the charge as it
comes in contact with the hot lining in all
parts of the interior. .

Volcanoes in the island of Java have a very
destructive form of eruption called “labars.”
In periods of inaction the crater fills with wa-
ter, forming a lake; when the volcano starts
into activity, the first effect is to heat the
water to the boiling point; the hot water then
overflows the crater wall, makmg crevices in
its sides, and, carrying mud and rocks with
it, destroys life and everything it encounters.
In one instance the crater was a lake contain-
ing some fifty millions of cubic yards of wa-
ter. The eruption came, the hot water cut
an outlet for itself in the side of the crater,
poured down the mountain and killed fifty
thousand people, devastatxng a region fifteen
by twenty miles in area.

In electric apparatus cotton was replaced by
paper, and artificial cellulose silk for the nat-
ural product. Enamel was used as an insu-
lator. Bakelized paper was used for mica.
Resinous gums were found in the great for-
ests on the Baltic and elsewhere. To econo-
mize in the use of India rubber impregnated
paper was employed and mixtures of min-
eral substances with sulphur and other sub-
stances took the place of hard rubber. The
above, of course, is only a very small pro-
portion of the substitutions.

Chloropicrine, one of the poisonous gases
used in the war,lsutedasagood insecticide
and rat killer. It is y recommended
for use on ships, on which the rats are apt
tgd bef most troublesome and difficult to get
rid of.

The atmosphere has been found to follow
one law near the surface of the earth and an-
other at high elevation. On the surface of
the earth the highest temperature is found at
the equator and the coldest or lowest tem-
perature at the equator. But at high alti-
tudes the low temperatures are over the equa-
tor and the highest temperatures are over the
polar regions.

o

The tarry residue from the distillation of
petroleum as a fuel possesses a higher calo-
rific value than that of coal; one part of the
residue is equal to nearly twice its weight of
the solid fuel. It presents difficulties in util-
ization as a fuel as it is liable to burn out the
fire box of a boiler; this trouble is overcome
to some extent by the use of brick lining.
The fire brick get hot and this in itself is a
good feature, as tending to maintain the com-
bustion, while also protectmg the shell of the
furnace. Enough air must be supplied to pre-
vent the formation of smoke and also to pre-
vent the deposition of coke upon the nozzle
of the burner. There is also some liability
to corrosive action on the tubes and flues of
a boiler in which it is used.

Italy and France are both much exercised
over the fuel situation; Italy is electrifying
her railroads and after eight years’ work on
the problem will effect & saving of one and a
half millions of tons per annum. The power
stations are to be placed along the slopes of
the Appennines and will utilize turf and lig-
nite, for Italy has no coal mines. In France
the utilization of what they call white, green
and blue coal is actively debated. White coal
is the water power derived from glaciers and
snow-clad mountains, as the water streams
down the mountain sides, the name suggest-
ing its origin. Green coal is the power from
rivers; extensive installations on the rivers of
Fra.nce are already planned for early attack
by the engineers. Blue coal describes the util-
ization of tidal power. The rise of the tide
in France is so great that it is icularly
available, and the utilization of its rise by ad-
vanced constructions in the way of tidal mills
will do much to help along the cause.

The best course for aircraft to take in
strong wind to reach a given place in a short-
est time has been investigated by a German
scientist, who finds that the curved course is
generally the best.

In the winter of 1915-1916 over 100 inches
of snow fell in the inland regions of New
England and only a little less on the coast.
The conclusion has been reached that the old-
time New England winters of exceptional se-
verity were no more numerous than at pres-
ent, while it is believed, however, that the
famous winters of 1716-1717 1786-1787 were
worse' than any of recent times,

The sensibility of the human eye to the
most favorable conditions has been tried, and
it is found that the light of a candle at 27
kilometers distance is the extreme limit of the
optic range. The calculation is made that the
human eye is effected by 1.25 X 10° erg per
second, which is one and one-quarter bil-
lionths of the energy unit.

The very ingenious suggestion for a scale
of purity of chemicals and other materials has
been proposed in Germany. One part of im-
purity in ten is to be called the first grade,
one particle in a hundred is the second grade,
one particle in 1,000 is the third grade, and
soon,asfarasdesired. It will be seen that
each grade gives the numerical value of the
cxponent of the power of ten expressing the
impurity. The first grade is 10*, the second
grade will be 10°, thethu'dognde 10' and the
author feels that, when 10" or the one-nnl-
lionth of xmpurity, constituting the sixth
grade is reached, it is safe to stop.
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strument depends on the rate at which the
oil film thickens, and the excess of oil in the
chanpel ensures accurate action of this factor.
Another way of using the instrument is to
totally immerse the ball in a vessel of oil and
to lower the cup over it, taking care to trap
no air. After the same pressing for five or
ten seconds, the time required for the ball to
drop, when the cup is raised, is taken and
gives the relative viscosity. For oils of low
viscosity the balance arrangement shown in
the cup is used. As just described the entire
weight of the ball is the detaching force, but
with the balance this force can be adjusted
by weights in the , so that any desired
fraction of the weight may come into action.
One-tenth or one-twentieth or other fraction
of the weight of the ball may be brought
into action to detach it and break up the
film. The viscosity figure is the quotient of
the time in seconds divided by the constant
of the instrument. The handle is insulated
30 that the heat of the hand will not affect
the results.

To protect against mosquitos a French au-
thority recommends cattle, who will monop-
olize the bites. Our readers will remember
that footprints of cattle in wet ground, form-
ing receptacles for water, have been recog-
nized as an element in breeding mosquitos.
The protection of fish who will eat larvae is
recommended, and it is claimed that duck
weed, a familiar water plant, will kill the
larvae of the anopheles mosquito.

Currents of electricity passed through the
earth from a generator or battery have been
used with considerable success in investigating
the geology of the ground. A fault has been
thus detected in strata and stratifications bave
been followed out quite in detail and with
considerable accuracy.
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ferently. contemporary takes the ground
that it is not advisable to take any special
pains to teach it, as most ambidextrous work
is not symmetrical, one hand having to do
quite a different operation from the other.
Rowing a boat is one exception where ambi-
dexterity applies.

In the latest battle cruisers building in
England it is hoped to get the weight of en-
gine, boilers and water contents of the same
down to 74 pounds per shaft horse-power. In
destro; where every effort is made to re-
duce the weight, this re has been reduced
in some instances to 32 pounds. It is the
use of the high speed engine and of the tur-
bine, which, of course, is also a high-speed
motor, that the weight has been so reduced.

Some of our photographic readers will be
interested in trying the following printing
process. A non-pigmented gelatine coated
paper, such as a carbon double transfer proc-
ess paper, is used. It is sensitized by a solu-
tion of one part of potassium bichromate in
a hundred parts of water with a little over
one-balf part of copper sulphate (900 c.c. wa-
ter; potassium bichromate 9 grams; copper
sulphate 5 grams). The solution is applied
with a sponge or brush. It is quite non-sen-
sitive while wet. It is dried in the dark room
and.is printed until the half lights show. As
long as it is dry, exposure to light must be
carefully avoided. It is washed copiously
until ali the yellow disappears. By using a
1% solution of pyrogallol with 5 drops of
acetic acid to the ounce, a sepia colored de-
velopment can be obtained. Equal parts of
pyragallol and of pyrocatechine in 200 parts
of water with 2 parts of tartaric acid and
about 14 of the volume of a 10% solution of
alum gives another color similar to that of
everyday photographs. To get a purple tint
a 1% solution of metaquinone or metol with
balf the quantity of gallic acid may be used.

An English concern is introducing rules
graduated in what they call octaval notation
for the fractions of an inch. An inverted de-
gree mark separates the octaval notation on
its -right from the regular notation in inches
on jts left. The left hand or first figure of
octaval notation indicates eighths, the next
figure indicates 64ths, the next figure indi-
cates 512ths and so on each figure indicating
the next highest power of eighths as a depo-
nent of a fraction. Thus, 0-234 would indi-
cate 2/8 4 3/64 + 4/512 of an inch.

In Australia there is great trouble due to
lack of standardization in the engineering
world. There are eight different specifications
for cement used by the railroad and publia
works. There are twenty different voltages at
which electric power and light are supplied.
It is considered that the starting of industrial
manufacturing concerns in Australia is im-
peded by this course.

GEAR WHEEL WITH REPLACEABLE

HE cut shows very clearly the construc-

tion of this gear wheel whose rim on
which the teeth are carried is made in two
parts, each with a dovetailed rib around its
inner periphery. This rib or projection slips
into a corresponding groove on the periphery
of the central portion of the wheel. The wheel

Gear wheel with replaceable rim

is also made in two balves. Thus the toothed
sectors can be alid on and off, and are se-
cured by transverse screws. This construc-
tion makes the replacing of broken teeth a
simple matter. The broken or imperfect seg-
ment is taken off and a new one put on,
without the necessity of making a new wheel
or of sending the entire wheel off to the shop
for repairs.

The rebuilding of the cities of France in
the devastated
of attention and created a new term for
the study of methods of reconmstruction of
cities, " The determination is not
to neglect considerations of aestheticism, and
the right angles of the streets of Philadelphia
have been cited in France, as something to
be avoided.

Bricks made from a mixture of finely
ground and incinerated clay have been tried
in France. The clay is treated to a heat of
925 to 1,200 deg. C., in a rotating furnace. The
clay is wet down to slake any lime, which
may be present, is dried and mixed with the
cement. The mixture is wet down again,
and made into bricks in a press, which are
allowed to dry slowly.

In Alsace petroleum is produced to a not

" inconsiderable extent. As far as the explora-

tions have gone it is concluded that fifty
thousand tons a year can be produced for the
next fifty years. Since 1813 some 2,500 wells
bhave been sunk., It comes from depths of
100 to 700 yards. It is often impounded in
subterranean galleries, and is pumped there-
from. It leaves the oil-bearing sands with
some difficulty.

A famous meteorological station in British
India records one of the heaviest annual rain-
falls in the world-——10.81 meters, about 33 feet
per annum. But this is exceeded in the Sand-
wich Islands; there in one year a precipita-
tion of 14.27 meters was recorded, only a
little less than fifty feet. The greatest rainfall
in one day was 81 centimeters, about 32
inches. A curious thing in the same place is
that only ten miles may separate places of
abnormally heavy and of so little precipita-
tion. Thus one station reports an annual fall
of over thirty feet of rain; ten miles distant
another station reports about four and a half
feet precipitation. In another instance sta-
tions four miles apart report annual falls of
about thirty feet at one and less than five
feet at the other.

The British Navy is the largest single user
in the world of non-ferrous metals. They
have been having endless trouble with corro-
sion of the condenser tubes. Of course in
this case almost inevitably brass or-copper
comes in contact with iron or steel so as to
establish a galvanic couple with the liability
of rapid corrosion of the iron.

Digitized by GOOSIF

ion is receiving a great deal-

- - e—



€fyday Lnginecring magazine ior july

RADIO

TELEPHONE AND
TELEGRAPH APPARATUS

'Two-Step Audio Frequency Amplifier

An amplifer, designed for maximum simplicity and minimum expense,

HE amplifier, to many experi-
menters, represents a more diffi-
cult problem than it really is,
though there are important points
which must not be overlooked. The
two-step type, described in this article,
was built in EVErRypAY’s laboratory so
that' experimenters might see what can
be done in the way of an efficient in-
strument, designed to fit the financial
resources and the shop equipment of
the average radio man.
Given the elements of an amplifier,
the tubes and sockets, transformers,

for experimental work
By M. B. Sleeper

forth over the set there is sure to be
trouble from howling because of the
feed-back effects which will occur be-
tween the grid and plate circuits. On
some equipment, elaborate precautions
are taken with grounded shields be-
tween the steps, but no trouble was
experienced in this set.

The criticism may be made that bias-
ing resistances, transformer condensers,
and other details have been omitted.
The answer is. simply that this set
worked as well as a manufactured am-
plifier which was equipped with those

that the clock-wise direction is used, in
standard practice, for increasing what-
ever is controlled. No pointers were
used as, for this purpose, they are not
essential and only add to the work.

On the rear, as can be seen from
Figs. 2 and 3, are the instruments
which make up the completed ampli-
fier.

TELEPHONE JACKS
Practically all amplifiers are
equipped with telephone jacks instead
of binding posts. They permit a quick

Fig. 1,

rheostats,. and ]a.cks there are almost
as many ways of arranging them as
there are constructors. In the drafting
room, a designer must justify- every
part of his layout. If experimenters
would put themselves to this test, mak-
ing themselves show a reason for each
step they take as they plan an instru-
ment, they would be surprised in the
improvement both in the appearance
and results of their apparatus. The
mere fact that a_thing “fits” does not
justify its place in the design. :
Particularly in planning an ampli-
fier, the circuit must be considered and
given an equal weight with the other
factors. If leads are run back and

things, and cost more than six times
as much as it did to make this one.

GENERAL DESIGN

Fig. 1 shows the front of the panel,
on which are the rheostats, jacks, and
observation windows. The upper jack,
of the double circuit type, allows the
telephones to be inserted directly in
the plate circuit of the detector. The
lower jack, at the left, is for the first
step, and the third, at the right, is for
the second step. A bakelite panel, §
by 10 by 14 in., was used for the panel.

Arrows above the rheostat handles
indicate the direction of turning for in-
creased resistance. It should be noted

On the front of the panel are the rheostat controls, jacks for detector, first step and second step of amplifica-
tion, and observation wmdow: for the filaments

change from one step to another, and
can be used to change circuits which
would otherwise require elaborate
switches,

The jacks used for this set are of
the Federal type. The detector jack
is of the double circuit construction, as
shown in Fig. 7. Both the first and
second steps are closed circuit types, al-
though it is better to use an open cir-
cuit jack for the second step. Then,
though the filament of the second tube
is lighted, no plate current will be con-
sumed by that tube when only the first
step is being used.

Because a !4-in. panel was used, a
little trouble was experienced in mount-
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ing the jacks. This was overcome by
making the holes in the panel only
large enough to take the threaded por-
tions of the front nuts, instead of the
regular way with the hexagonal parts
flush with the panel. This can be seen
from the side views, Fig. 3.

RHEOSTATS

Half a dozen different kinds of rheo-
stats were tried and found unsatisfac-
tory before the type finally adopted was
worked out. Rheostats are expensive

and most of them take up considerable

space on the panel. This design, shown
in Figs. 3 and 5, is very simple and
fitted in nicely with the other instru-
ments. ’

First, two pieces of lg-in. bakelite
were cut to a size of 134 by 1 in. Then
the head of an 8-32 iron screw was
cut off, leaving the threaded part 1 in.
long. Next, the bakelite was put in
a vise, and the screw hammered down
on the four corners of the piece. This
made a series of regular depressions in
the bakelite, in which No. 24 Advance
wire was wound.

The mounting posts were cut from
3/16-in. square brass rod, threaded
with 6-32 tap for the screws through
the panel, and drilled for the screws
which hold the resistance units to the
posts.

the rheostats. Looking at them from
the front, the resistance windings are
open at the right, and connected to the
filament circuits at the left.

Aupi0 FREQUENCY TRANSFORMERS

Federal transformers were selected for
this set, because of their small size and

TuBe SocRET MOUNTING

In Fig. 3, the audion sockets can be
seen, and Figs. 5 and 6 show the
mounting panel. The sockets them-
selves were made of 1 5/16-in. lengths
of brass tubing 134 ins. inside diam-
eter. Short lengths of threaded rod,
soldered to the tubes, were used to hold

Fig. 2.- Rea:_view,_s&o;;iu: t.hc terminals for outside commections, carrvied om a separate

bakelite pomel

high efficiency. Still, they were too
large to mount directly on the panel
without too much crowding. Accord-
ingly, eight pieces, 34 in. long, were

. cut of 4- by 3/16-in. brass tubing.

them down on the mounting panel.

A bakelite panel 14-in. thick, S ins.
long and 214 ins. wide, was cut out
for the socket mounting. In this piece
were drilled the holes for the audion

Fig. 3. - The methods

The centers of the rheostat handles
are just 114 ins. below the centers of
the supporting posts. This made it
passible to use the upper transformer
supports as stops for the rheostay ron-
tact arms. The contact arms are just
short enough so that they clear the
resistance element supporting posts,
and pass on to the unwound pcrtions
of the small bakelite pieces, opening
the filament circuits.

Flexible leads from the contact arms
provide connections to those sides of

These pieces, put on 8-32 machine
screws, act as spacers to hold the trans-
formers back from the panel. This
gives the necessary room, under the
transformers, for the shafts of the rheo-
stat controls. 5

Also, the binding posts of the trans-
formers are made even with the termi-
nals of the jacks, an advantage in wir-
ing. The four posts hold the trans-
former as rigidly as if it were directly
on the panel.

of mounting the transformers and jocks are shoun in these end views

contact pins, socket mounting rods, and
contact spring screws. Experimenters
who use manufactured audion sockets
can readily change the arrangement of
the panel without departing from the
general idea.

To hold the socket panel to the main
panel, four brass angles were made
from 3g- by 1/16-in. strip. Four
more were made at the same time to
hold the rear connection panel. When
holes must be drilled in parts of this
sort, it is always advisable to drill them

o
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before bending, to make the work
easier. These angles are held by the
same screws which hold the contact
springs, as illustrated in Fig. 6.

Connections to the contact springs
were soldered to the heads of the screws
on the upper side of the panel. This
made the wiring easier than it would
have been to connect at the bottom,
though it called for clever manipula-
tion of the soldering iron.

CONNECTION PANEL

Another !4-in. bakelite panel, 5 by '

2Y4 ins., was used for the connections.
As explained before, it is held by brass
angles to the socket mounting panel.
Three sets of terminals are provided
for connections to the input, or plate
circuit of the detector, and the A and
B batteries.

The terminal screws are slightly
staggered so that the wires will not in-
terfere with each other. Lacking an
engraving machine, the letters were

WRING

One of the easiest ways to spoil the
appearance of an instrument is to wire

the wires cut and bent in sharp angles.
This process takes a little extra time,
but it is well spent.

Fig. 5.

Notice the construction of the rheostats and the way in whick they are supported.

The posts whick kold the transformers also act as stops for the rheostat comtact arms

it in a slipshod manner. Good wiring
adds greatly to the looks of any ap-
paratus. For this amplifier, No. 14

Fig. 6. This view shows the bm’ss angles wln'ﬁlk carry the tube panel and rear connection
pan

simply scratched deeply and filled with
white lead. Paraffin and zinc oxide
are easier to handle, but are apt to
melt out if the bakelite is heated while
the connections are being soldered.

bare copper wire was used. The wire
was first cut to 12-in. lengths, and
rolled straight between two boards.
Then, as each connection was made, the
distances were carefully measured, and

b

I V

A word of warning:—To judge from
the work of some experimenters, the
prevalent idea is that a joint must have
an ounce of solder to insure a petfect
connection. As a matter of fact, a drop
is as good as a pound, and looks far
better.

Where it was necessary to run two
wires close together, Empire tubing was
slipped over the wire. This was not
done throughout, however, because it
was not necessary, and Empire tubing
is expensive.

Fig. 7 gives the amplifier circuit.
While it looks simple, there are numer-
ous chances to make mistakes. It is
much easier to have the wiring right
the first time than to have to hunt
trouble and make changes.

USE OF THE AMPLIFIER

To use this amplifier with an audion
detector, it is only necessary to connect
the plate to the input terminal which
is joined to the transformer post
marked P 2, and the positive terminal
of the detector B battery to the P 1

(Concluded on page 358)
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The Radio Department

A Discussion of Current Topics of Interest to
Manufacturers and Experimenters.

“WHAT are you doing this sum-
mer?” is a seasonable question
from one radio experimenter to another.
Perhaps the static and fading have dis-
couraged you in favor of cooler pur-
suits than groping through the X’s for
the signals which are just too faint to
hear. Again, you may have found the
laboratory too warm, or the heat of the
soldering iron, perhaps, bas consumed
vour ardor for radio work in the sum-
mer time.

The manufacturers would like to
have radio a less seasonable business.
As matters stand now, the sales during
the months of June, July and August
average, according to some reports, as
low as ten per cent of the average
monthly business in November, De-
cember, January and February.

To help equalize sales and produc-
tion the year round, experimenters
should do all they can to buy in the
summer for their winter needs. The
average radio man does not realize
what a load is put upon the manu-
facturers by the winter peak.

Considering first the interests of the
experimenters themselves, this peak is
largely responsible for slow deliveries
at a time when radio activities are at
their height. The only way to over-
come this difficulty is for the manu-
facturers and dealers to take the chance
of overstocking, and tying up large
amounts of money, hazardous under-
takings in these times.

To meet the winter load, materials
and supplies must be purchased from
two or four months in advance. If the
manufacturers play safe in ordering,
they are quite apt to find themselves
caught by January without materials
and no prospect of getting them in time
10 meet the complaints of their cus-
tomers whose work is held up really
because of their own short-sightedness.

A few facts about the supply market
will give experimenters an idea of the
manufacturers’ problem. Machine
screws and nuts are almost impossible
to buy, in some cases because material
is hard to get, and, again, the demand
exceeds the supply to the extent that
many machine screw companies refuse
to accept orders. Magnet wire is even
harder to buy, particularly that requir-
ing silk insulation. Copper, scarce
enough, is easier to get than silk, a
large part of which comes from Italy.
Bakelite and wooden cases take two,
three, or even four months to get, ac-
cording to the nature and quantity of
the order. Freight shipments compli-
cate matters still further, and add one
to three months to the date of delivery.

Summing up these facts, it is obvi-

ously important for experimenters to
buy now if they want to have the
things they will need for the winter’s
work. Help the manufacturers and
dealers to smooth out the peak load.

HE commercial application of air-

craft, tho it has made slow progress,
has made good in the transportation of
mail. In this connection much is be-
ing dome to increase the factor of
safety by the use of radio. It is now
possible to guide a machine through the
fog to the landing field, but, at the
present stage of development, the radio
operator in the airplane cannot de-
termine his position over the field with
sufficient accuracy to enable the pilot
to bring the machine when the mist is
so dense that the ground cannot be
seen from a height of three or four
hundred feet.

What is needed now is some sort of a
radio barrage to surround the field, or
some means by which the pilot or radio
operator can tell when the machine is
directly over the landing field. Know-
ing this, it would be comparatively safe
for an airplane to descend within a
short distance of the earth without risk-
ing a collision with smokestacks or
church steeples.

Mail planes can now travel through
fogs which obscure the earth, being
guided by the radio compass. When the
supplementary device is brought out by
means of which planes can be brought
down safely, the mail and other aerial
service will be much more extensively
used.

ID you ever stop to think of the

efficiency of the telephone receiv-
er? Offhand, what would you imagine
to be the ratio of the energy in the use-
ful sound to the electrical energy in
the magnet ?

W. Hahnemann and H. Hecht have
found that, at frequencies between 500
and 1,000 cycles, the efficiency of a
sensitive receiver is from 0.1 to 1.0
per cent. There seems to be no like-
lihood that anyone will soon bring out
an instrument to supplant the tele-
phone receiver, but these figures cer-
tainly show an opportunity for im-
provement. The sensitiveness of the
ear can be appreciated when it is re-
alized that the sensation of sound can
be produced by a fraction of the in-
finitesimal energy picked up by the
radio antenna.

HERE will be several articles in
the August issue of EVERYDAY
which will appeal particularly to ex-
perimenters. One is a description of a
new inductance, similar in form, but

entirely different in the method of

winding from the ordinary concentrated
coils. In addition there will be tables
and other data concerning the use and
design of receiving inductances.

Many unusual features are incorpo-
rated in the Uni-control receiver, built
by the Wireless Improvement Com-
pany, which will be described next
month. Detailed photographs and cir-
cuits will be given.

The article on loop antennas, prom-
ised for this month, will be published
in the August number. There are
many design features about loop an-
tennas which are not understood or ap-
preciated by the experimenters. This
may account for their unpopularity,
tho, properly built and used, they give
excellent results. These points will be
covered in the coming article.

In addition, there will be other arti-
cles on the construction of apparatus,
both for sending and receiving.

BOOK REVIEWS

Tae How AND WHY or RADIO APPARATUS.
By H. W. Secor. 160 pages. Illustration.
9% in. by 6 in. Cloth bound. Published

the ting Publishing Co.,
New York City.

This book, made up largely of mate-
rial which has been published in the
Electrical Experimenter Magazine, is
in a way a review of the various kinds
of instruments employed for various
purposes in radio transmitting and- re-
ceiving.

While there is a great deal of in-
structive material in this book, it ap-
pears that perhaps too much space has
been given to apparatus now obsolete,
a failing which is shared by the large
majority of books of radio work. While
such material has a very important
place, the radio experimenter demands
new material, forgetting the old as soon
as it has become common knowledge.

In the first five chapters, induction
coils, transformers, transmitting con-
densers and inductances, and spark
gaps are described and their operation
explained. The following five chap-
ters are devoted to receiving apparatus
and include a discussion of mechanical
and vacuum tube amplifiers.

The remainder of the book takes up
the measurement of wavelength and
decrement, construction of radio an-
tennas and the calculation of induct-
ances. .

There are, in this book, many points
of interest to both beginners and ad-
vanced students. .
Surer Rance Recziver. By M. B. Sleeper.

An illustrated pamphlet, 814 by 11 ins.

Published by the General Apparatus Co.,
. New York City.

This pamphlet gives detailed scale
drawings for the construction of an F.
range audion receiver for 6,000 to
20,000 meters, either damped or un-
damped waves.

(Continued on page 358)
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Radio Equipment for Small Boats

The Advantages and Use of Radio Apparatus on Motor Boats
and Yachts. The Direction Finder is also discussed

HERE are, in general, two

classes of men who own motor

boats and small yachts—one
class has the conviction that nothing
should be installed unless it is abso-
lutely essential; the other class is com-
prised of men who want everything
which adds to convenience or safety.
Both classes fight shy of radio.

Although wireless equipment, even
on a boat which makes trips of con-
siderable length, may not come under
the heading of necessities, it certainly
belongs among the devices of safety
and comfort. The reason that radio is
used on so few boats and yachts is
probably because of the techmical un-
derstanding which appears, to the un-
informed, to be required for the opera-
tion of a transmitter and receiver.

The technical part should not trouble
any man who has enough of an elec-
trical and mechanical sense to master
the circuits and appliances of boat en-
gines. As for the telegraph code, the
pleasure and interest in operating a
radio set is a sufficient incentive for
learning quickly the use of the dots
and dashes.

Of course, no one can form an ac-
curate opinion regarding the utility of
a radio installation on his particular
craft until he knows something about
the apparatus and its use.

The boat owner whose son has a
radio station at home can, by mean:

Fig. 4. A 200-wait set, operaiing on storage
batteries or ship’s mains, from the Wireless
Specialty Company

of the wireless, keep in touch with af-
fairs which require his attention but
not his presence. Messages can be
sent through commercial and govern-
ment stations which are dotted along
the coast. These are augmented by the
great number of experimental stations
where the owners are always glad to
receive and relay messages without
charge. There are so many radio in-
stallations now that a boat within

- transmitting range of land can almost

invariably reach one station or an-
other.

Of still greater and more general ap-
plication is the use of radio as a safety
device. The statements regarding com-
munication with the land stations show
the ease with which a boat in distress
can obtain assistance. International
radio regulations require ship and com-
mercial land stations to maintain a re-
ceiving watch on 600 meters. The 200-
meter experimental wavelength is near
enough to 600 meters that private sta-
tions are generally in tune for the call-
ing wave.

Another feature, comparatively new,
is the direction finding stations which
are located at certain light houses, and
others, operated by the Navy, at the
harbors. Near any of these points it
is only necessary for a vessel to request
a bearing report, and, by triangulation
between two or more compass stations,
the ship is located and informed of its

Fig. 1.

Two Cutting and Washington installations for small boats.

The ses at the left operates om V5 k. w., and that

at the right, 2 k. w. This type of equipment, because of its simplicity, is well adapted for use by imexperienced operators
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position. If a direction finder is in-
stalled on the boat, the operator can
obtain his own bearings on any land
station.

Several types of transmitting and re-
ceiving sets are shown in the illustra-
tions which accompany this article.
These are typical examples, though
there are many variations in design,
size and power.

Fig. 1 shows two installations of
Cutting and Washington equipment, the
one at the left on a Russian submarine
chaser, and at the right on the Noma,
a more spacious craft.

The sub chaser set is made up of
the transmitting panel, at the left, and
the receiver, at the right. On the table
are the detector and telegraph key, and

overhead, a lightning switch. Power -

for the transmitter is supplied by a
motor generator, not in view.

A set of this type is suitable for 45 to
50 ft. boats or larger craft. The motor-
generator, operating on 110 volts d. c.,
draws 1,500 watts from the line, and
delivers somewhat more than 500 watts,
500 cycles alternating current, to the
transmitter. When no generating sys-
tem has been installed already, a small
engine, coupled directly to an a. c. gen-
erator, can be furnished.

The transmitting range of the Cutting
and Washington !4 k. w. set, when
used with the necessarily small antenna
of a 50 ft. craft, is normally between 75
and 100 miles, although much greater
distances can be covered when a very
sensitive receiving set is employed at
the land station. On larger yachts,
where higher and longer antennas can

be put up, the transmitting range is
considerably increased.

type of set.
ployed to step up the voltage.

There are several advantages in this
No transformer is em-
Conse-

quently, there is no danger of injury
from high potentials. The usual open
spark gap is not used, but instead, a
closed type which is practically silent
in operation.

l

Fig. 6. Larger boats cam accommodate 2-k.w. installation such as this Radio Corporation
. i equipment

Fig, 2,

for motor boats and yachis

As the left, a radio pelorus or dsrection finding loop. Right, a portable 250-walt transmitter and receiver .




350

Everyday Engineering Magazine for July

For longer distance communication,
the 2 k. w. equipment, at the right of
Fig. 1, is designed. With it a more
complete receiver is furnished, capable
of operation over a wide range of wave-
lengths. Communication over several

Another type of transmitter which
can be used for small craft, although it
is designed primarily as an auxiliary
for large sets, is shown in Fig. 4. The
input of this set is only 200 watts, per-
mitting it to be run from the ship’s

Fig. s.

hundred miles can be carried on with
a suitably equipped land station.

Fig. 2, at the right, illustrates a 250-
watt portable transmitter and receiver,
built by the Wireless Specialty Ap-
paratus Company. The overall dimen-
sions of the case, when closed, are 1714
by 15 by 10 ins., with a weight of 55
Ibs., making it an excellent outfit for
small boats. All the necessary ap-
paratus, with the exception of the gen-
erator, are mounted in the case. The
U. S. Navy has used many of these
sets for landing parties, where com-
munication back to the ship was neces-
sary. ?

Power can be supplied from a motor-
generator, a belted generator, a com-
bination gas engine and generator, or
a hand-operated generator, delivering
500-cycle a.c. current to the set. The
engine driven outfit is shown in Fig, 3.
A gasoline engine unit, complete in
itself, is provided. The engine is of
the single cylinder, four-cycle type,
mounted on a portable ocak frame.
This unit weighs 130 1bs., while the
portable hand-driven generator weighs
only 77 lbs.

An antenna of the usual type can be
used on shipboard, or a portable, um-
brella type if, for any reason, the ap-
paratus is to be carried ashore.

No switch is needed on the set to
change from transmitting to receiving
as there is an automatic control on the
telegraph key. When the key is up, in
the normal position, the receiving set is
connected. Pressing the key to send,
changes the circuit to the transmitter.

A receiver of great selectivity and senmsitivily, suitable for ship work

current or storage batteries if desired.

The dimensions over all are 44 by
19 by 15 ins. and the weight 210 lbs.
All the controls are at the front of the

receiver represents the most advanced
design. The efficiency of the tuning
circuits and the advantage gained by
the vacuum tubes, make possible the
reception of signals over very great
distances, depending, of course, upon
the power of the transmitter and the
size of the receiving antenna.

On the top of the case are the tele-
phones and a crystal detector for
emergency use. Wavelengths from 150
to 6,800 meters can be received with
this set.

Only slight modifications are re-
quired to make the set just described
suitable for loop reception, or radio
compass work. For this purpose, a
loop antenna or radio pelorus, Fig. 2,
is employed. A small compass is se-
cured to the axis of the loop, near the
handle.

To determine the direction from
which signals are being sent, the pelo-
rus is rotated until the signals are of
maximum intensity. Then the com-
pass indicates the direction of their
origin. Such an equipment is of great
advantage, particularly on larger
yachts which must be piloted with
great care in fogs. Some ships have
gone for days without making any other
observations than those obtained by the
radio pelorus. Again, this apparatus
makes it possible to enter a harbor
when, otherwise, it would be necessary
to stand outside until the fog lifted.

Fig. 3.

The Wireless Specialty generator unit can be used o boats not equipped lo furnish

current for a radio transmitter

panel, so that the set can be installed
in a cormer or other convenient place
where it will occupy a minimum of
useful space.

In Fig. 5, a Wireless Specialty re-
ceiving set, equipped with an audion
and one-step amplifier is shown. This

A 2-k.w. transmitter, manufactured
by the Radio Corporation of America,
is illustrated in Fig. 6. This is a
commercial type set, transmittting at
500 cycles with a quench spark gap or
synchronous rotary spark gap. The

(Continued on page 358)
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Tapping Single Layer Inductances

Describing a Method of Tapping by Which a Constant Percentage
W avelength Increase Can be Obtained

termining the tapping points for

a loose coupler or tuning coil,
generally follows some rule of thumb,
such as bringing out leads every ten
turns or so. When this is done, the
wavelength increases are larger at the
start, growing smaller.

For example, a loose coupler pri-
mary or tuning coil is wound with No.
24 S.5.C. wire on a tube 5 ins. in diam-
eter and 5 ins. long, tapped every 15
turns. The inductance at each tap will
be:

THE average experimenter in de-

Tap Lems, Tap Lems.

1 60,750 9 2,147,000
2 203,000 11 2,481,000
3 405,000 11 2,835,000
4 628,000 12 .3,240,000
N 901,000 13 3,594,000
6 1,195,000 14 4,007,000
7 1,499,000 15 4,354,000
8 1,802,000

If the coil is used with a capacity of
0.0003 mfd., for example, the wave-
lengths at the different taps will be:

Tap Wavelength Tap Wavelength
1 254 m. 9 1513 m.
2 465 10 1627
3 656 11 1740
4 816 12 1860
N 977 13 1961
6 1126 14 2061
7 1263 15 2158
8 1383 _
The percentage increase at each step
is:
Tap Increase Tap Increase
1 9 8%
2 © 83% 10 7
3 41 11 7
4 24 12 6
5 19 13 s
[ 15 14 S
7 12 15 4
8 9

How THE CONSTANT PERCENTAGE Is
OBTAINED

The foregoing tables show clearly

that, when a coil is tapped at regular

intervals, the wavelength steps at the

beginning are large. However, the or-

der, in a properly designed coil is re-

versed. That is, the wavelength in-
creases are small, growing larger. This
is accomplished by making the per-
centage of increase comstant.

To accomplish this, the following
rule should be observed in tapping
coils. After deciding upon the percent-
age of wavelength increase at each tap,
express the percentage as a decimal,
place a 1 before the decimal, square the
expression, multiply the decimal frac-
tion by 0.7 keeping the 1 and, again
multiply that result by the length of
the first tap. The final value thus ob-
tained will be the length of the second

tap, measuring from the start of the
winding.
This probably seems complicated,
but an example will clear up the diffi-
culties. Suppose that a coil 3 ins. in
diameter is to be wound with No. 24
S.S.C. wire. The first tap should be
taken off about !4 in. from the start of
the winding. Let us assume that an
increase in wavelength of 20 per cent
is required at each tap. To find the
distance from the beginning of the
winding at which the second tap is to
be taken, the following process must
be carried out:
1. Express the percentage of increase
as a decimal.
.20

Place a 1 before the decimal.
1.20

Square the expression.

1.20 X 1.20 = 1.4400
Multiply the decimal by 0.7,
keeping the one.

(.44 X 0.7 = .308) 1.308 or 1.31

S. Multiply the result by the length
of the first tap.

14 in. X 1.31 = 0.328 or 0.33

How THE METHOD WoORKS OUT
To show that the result of using this
method gives, for practical purposes, a

LN

of the subsequent taps can be figured.
It should be noted that the length of
each tap is measured, not from the pre-
ceding tap, but from the start of the
winding.

In the accompanying table, the wave-
length with antenna capacities of
0.0001 and 0.001 mfd. are shown to
illustrate that the percentage of wave-
length increase is constant, independent
of the capacity. The percentages actu-
ally obtained are shown. These agree
quite well, for it is impossible to wind
coils to give the exact calculated values.

To aid those who may not under-
stand the process of obtaining the con-
stant by which each tap is multiplied,
to give a certain percentage increase, a
table has been made for different val-
ues. If, perhaps, a 10 per cent increase
is required, the length of the succeed-
ing taps are found by multiplying their
predecessors by 1.147 in a manner
similar to that employed in the ex-
ample.

The advantage of this method of

- MurtIrLIERS YOR CONSTANT PERCENTAGE
WAVELENGTE INCREASE

Per cent  Multiplier Per cent  Multiplier
4 1.087 15 1.226
6 1.087 20 1.308
8 1.116 28 © 1394
10 1.147 30 1.483
12 1.178

Tarring TasLE rox 20 Pz CeNT WaAVELENGTH INCREASE

constant percentage increase, with
Tap Length
No. of Tap Turns Lems.
Ins.

1 0.5 21 70,560

2 0.65 27 109,400
3 0.85 36 165,800

4 111 47 259,500
5 1.44 63 370,400

6 1.87 79 564,500

7 2.43 102 794,000

8 3.16 133 1,111,000

9 4.11 173 1,588,000
10 534 224 2,205,000
11 6.94 291 3,034,000
12 9.12 383 4,098,000

small wavelength advances at the be-
ginning of the cajl, let us work out an
example.

Assume a coil 3%4 ins. in diameter,
10 ins. long, wound with No. 24 S.S.C.
wire giving 42 turns per inch. The
problem is to find out at what turns
the taps are to be taken off. The
pamphlet “Inductance Tables”, by M.
B. Sleeper, will be found very helpful
in determining the inductance at each
tap, as it does away with all calcula-
tions.

The first tap must be decided arbi-
trarily. It should be small, about % in.
Therefore, in the table, we shall indi-
cate the length of tap 1 as 14 in. Then,
following the example above, the length

A with Per cent A with Per cent

0.0001  Increase 0.001 Increase
mfd. mfd.
158 so1
197 24 620 23
243 23 769 24
299 23 941 22
362 21 1144 21
448 21 1418 24
531 19 1681 19
626 18 1985 19
751 20 2378 20
880 17 2801 18

1037 18 3278 18

1240 20 3814 17

tapping coils is that a much greater
selectivity is obtained with the first
part of the coil, than when the in-
creases are incorrectly proportioned.
This applies to straight tuning coils
and loose couplers.

Many experimenters are under the
impression that the primary of a loose
coupler requires very close tuning, but
the adjustment of the secondary can
be rough. The opposite is true. The
resistance of the antenna and the earth
make the decrement of the primary
high. Therefore, the method of tap-
ping just described can be used for the
primary. In the secondary circuit, how-
ever, taps and a variable air condenser
are required, as the decrement is low.

Digitized by GOO‘SSIQ
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A PORTABLE RECEIVER

N excellent receiver, suitable for
those who want an inexpensive
radio set and one which can be easily
operated, is shown below. The set, of
the single circuit type, is made by the
Esbro Company.

When the cover is closed, the box
measures approximately 9 ins. long, 7
ins. wide and 6 ins. high, a convenient
size for carrying. On the panel are
the test buzzer and push button, in-
ductance switch, and galena detector.

The detector construction is quite
interesting, for it is simple and at the
same time designed for universal ad-
justment. The vertical post is in two
parts. A machine screw is threaded
tightly into the lower section. This
part is counterbored half way, and a
spring put over the screw and fitted
into the counterbore. The upper part
is also threaded and counterbored.
When the detector is assembled, the
upper part carrying the contact rod and
wire, is threaded onto the screw. Then
the concealed spring maintains a ten-
sion on the upper section sufficient to
hold it wherever it is set.

Two binding posts are provided at
the front for a telegraph key by means
of which the test buzzer can be op-
erated for code practice. The buzzer
battery is mounted beneath the panel.
All the instruments are mounted above
and below the panel, according to
standard practice. By unfastening six

screws, the set can be removed from
the box. ’
With an antenna of 0.003 mfd., this
set tunes from 2600 to 2,500 meters,
making it useful as a time signal re-

The panel design is a big step for-
ward, brought about by the persistent
demand for a 200-meter set with a
panel mounting. Moreover, all the
best and newest features are incorpo-

S — —_—

]

ceiver, as well as for amateur and com-
mercial short wave reception.

A NEW HYTONE TRANSMITTER

XPERIMENTERS will welcome

the introduction of a new type of
14 k. w. transmitter equipped with the
Clapp-Eastham Hytone gap.

g il

rated in this transmitter.

The 4 in. bakelite panel is 24 ins.
high and 16 ins. long. At the top are
the antenna and ground terminals, set
in heavy bushings, antenna radiation
meter, and controls for the oscillation
transformer coupling and primary in-
ductance. The secondary inductance
is varied by a clip. On the lower part
of the panel is the Hytone gap, rede-
signed for this set, and the driving
motor. “

Behind the panel are the other in-
struments. Bakelite strips are used to
support the nickel-plated ribbon of the
oscillation transformer. Five turns are
provided in the primary and 10 in the
secondary. Connections are made with
heavy copper braid. Insurance against
condenser trouble is obtained. by the
use of a Dubilier mica condenser.

The output of the transmitter is ap-
proximately § amperes in a 10-ohm an-
tenna, giving 250 watts.

PRESS DISPATCHES FROM
" NAUEN

ADIO press dispatches are sent out

daily from the high-powered sta-

tion at Nauen, Germany, on the fol-
lowing program:

At 9,400 meters, undamped waves,
at 2.30 P. M., and 9.00 P. M., Green-
wich time. After each series on un-
damped waves, the dispatches are re-
peated on damped waves at 4,700
meters for stations. not equipped to re-
ceive undamped signals.

Experimenters should bave no diffi-
culty in copying Nauen if they have a
two-step amplifier. Many stations
along the Atlantic coast are able to
hear Nauen when they are using only
an audion detector.

!
!
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Knobs for Radio Equipment

Some side lights on knob design, with a very interesting conclusion

N prehistoric days there lived a
cave-man. Smaller than his fel-
lows, he was in constant terror of

the heavy-handed tactics of his neigh-
bors. Onme day, pursued by the chief
bully of his village, he attempted to
climb a tree, only to have the branch
which he grasped snap off in his hand.
Preservation is the first law of Nature,

By Douglas Rigney

motic push to the knob—and the
whistling C. W. fades.

It may be that the neglect of me-
chanical design in amateur radio ap-
paratus is due to the persistent and
pernicious theory that the amateur re-
vels in “junk”, that he is supremely
pleased with a collection of wires and
coils, held together by the grace of

@

Views of the Grebe dials, showing the details of the new design

and in obedience to that law our midget
cave-man attempted to ward off the
giant, and in so doing tapped the giant
on the head with the branch of the
tree. What astonishment was his, to
see his brawny opponent sink to the
earth and lose forthwith all interest in
the proceedings. Thus came into be-
ing man’s first weapon—the club.

Your city policeman carries a club,
but its relation to our cave-man’s
truncheon represents generation upon
generation of improvement. The cave-
man’s weapon was a log, which hurt
his hand almost as much as it did his
opponent’s head. The patrolman’s
billy is a balanced, smoothed piece of
seasoned ash, which fits his hand like
a glove. Nor is it alone in weapons
that we find the ingenuity of man has
improved his implements. From the
common ax-handle to the finest dental
instrument, tools used manually are
made to fit the hand.

Let us now glance at the instruments
used in the latest and newest art—
Radio. Behold, what a horrible col-
lection of misfits are the knobs which
at present adorn radio apparatus. Built
after the general pattern of a door-
knob, they are excellent things to grasp.
One may hold them with the grip of
death. But let the operator after hav-
ing finally tuned in a C. W. station at-
tempt to release his grip on the knob!
Alas, his fingers have not the fine co-
ordination of a Paderewski, and one
of them is sure to give a final spas-

Providence. Surely the modern experi-
menter in radio has outgrown such
superstitions. Such, at least, is the be-
lief of A. H. Grebe & Co., Inc., in
whose factory has been developed the
new of knob, illustrated herewith.

Moulded of bakelite, these knobs are
fashioned in the form of a truncated

dial are moulded in one piece, and on
the back of .he latter a groove is cut,
in which a stop is fitted, to limit the
swing of the dial. Imagine the action
of a cone~clutch, with the fingers and
knob forming th= engaging members,
and you have the theory of the new
Grebe knob.

Consider also the appearance of this
knob, as compared with those formerly
in use. Just as the cave-man finally
lcarned to smooth the knots and bark
from his club, so this new design has
eliminated the bumps and unsightly
warts which ordinarily form part of
knob design. A slightly knurled sur-
face is the only non-slip device needed
with this type of knob. Pressure,
easily applied and relieved, does the
rest. A glance at the picture of the
CR-3 receiver, shown with the new
knobs attached, will give a good idea
of the improved appearance of appa-
ratus using symmetrical dials and
knobs. Observe that the switch handles
and binding posts have been made to
conform in design to the knobs, adding
to the general effect.

These knobs are to be made standard
Grebe equipment in the near future,
and if the testimony of the few people
who have used them is to be credited,
they should prove very popular. They
are made for the modern amateur, who
desires apparatus in which efficiency of

-

The CR-3, fitted with the new scales and knobs

cone. One does not grasp them with
the strength of the fingers so much as
by the pressure of the weight of the
arm. By exerting this pressure, a firm
grip may be secured and when it is de-
sired to release the knob, the operator
must merely draw back his arm, leav-
ing the adjustment exactly as he de-
sires it. In addition, the knob and its

operation and beauty of design are
given their proper values.

Be sure to read in The Radio De-
partment, page 347, about the radio
manufacturers, and their problems.
If you expect them to make your prob-
lems theirs, you must make their prob-
lems yours.
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A Simple Method of Measuring Inductances

at Low Frequencies

Any Experimenter Can Make His Own Inductance Bridge by
Following the Instructions Given in This Article

as well as in the larger labora-

tories, it is often desirable to have
at hand a quick and reliable means of
measuring small inductances. By a
simple modification of the Owen Alter-
nating Current Inductance Bridge such
an instrument becomes available for the
measurement “of .inductance values
usually met with in radio telegraphy.
As will be seen later, by the proper
choice of the constants of the bridge,
one can be so constructed that the value

IN the work shop of the experimenter

By V. Lynde Freeman

two fixed capacities, C, and C,, the
fixed resistance r,, the two variable re-
sistances r, and R, and the inductance
to be measured L. The alternating
electromotive force is applied to the
bridge through the transformer T to the
points A and C. This voltage causes
currents to flow in the two arms of the
bridge ABC and ADC. In order that
an audible signal be produced in the
indicating instrument, the frequency
of the supply current should be between
300 and 1,000 cycles per second.

ance, or resistance is equal to the cur-
rent flowing through it multiplied by
its numerical value, we can calculate
the voltage across each of the arms of
the bridge in terms of its constants and
the currents through these arms. Table
1 gives the values of the various cur-
rents impedances voltages, etc. in the
four arms of the bridge.

Expressing algebraically the con-
dition to give zero voltage between B
and D as mentioned in the above para-

graph, we have:—

B : B
K
A
A C
C;% X
C'ﬂ L P \'4
R
fe
D R D L
f2
1138 iy
T T
Attarnator 'l'l"'—-
Fig. 1. The general Ci;fd“gct;:ctlo”d for measuring Fig. 2. Diagram of the complete inductance bridge
of inductance of millihenries is given When the resistances R and r, are Voltage AB Voltage AD
by the value of resistance in tens of adjusted until the current from B to D — .. (1)
ohms necessary to balance the bridge. through the telephone receivers is zero, Voltage BC Voltage DC

The inductance values determined by
this method are of course the low fre-
quency values. For single layer or two
layer banked winding coils or other
coils of low distributed capacity, the
high and low frequency inductances do
not differ greatly.

Before describing a laboratory type
of bridge it may be well to go into the
theory of its operation.

THEORY OF OPERATION

A schematic diagram of this bridge

is shown in Fig. 1 and consists of the

the bridge is said to be balanced and
obviously the current i, in AB is equal
to the current in BC. Similarly, the
current i, in AD is equal to the cur-
rent in DC. Since the current through
the telephones is zero the voltage BD
is equal to zero.

In order that this condition obtains
the ratio of voltage across AB to the
voltage across BC must be equal to the
ratio of the voltage across AD to the
voltage across DC.

Since the voltage across an imped-

Digitized by GOOg[C N

Upon substituting the values from
Table 1 and solving the equations we

find that L=r, RC,......... (4)
r.
—_— = ..., (S
C, G )

For those reatliers who are interested _
in the way at which these results were
obtained the following is given:

Substituting the values of voltage
across the various arms from Table 1
in Equation (1) it becomes
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2 C, »C,

— - ———

LT iy (,+jeL)
1
o C, uC,
or -
r, r,+jel
Clearing fractions
| oL r,
—j— —j*— = R—]

C,w» C,e «C,
Since j = /—1 .....oiiiia. (3)
and  jlem —1

o oL r,
——+——rR—j—
«C, ) .C

Equntmgtherealtamstorulsmd

the imaginary terms to imaginary,
those containing j, we have:

L
—=r,R

Iy n

“C, C,w
Upan simplification this reduces to
L ==r,RC,

Iy r,

and

e ..(5)
G C,

As we can see from (4) the induct-
ance varies directly with the resistance
Rif r, and C, are constant.

Since (4) and (5) are independent
of frequency the operation of the bridge
is more or less independent of the wave
form of the applied electromotive force.
For this reason a buzzer or an induc-
tion coil can be used to supply the
indicating current to the bridge.
DescrrerioN oF A TYPE oF Buzzer

POoR USE IN THE LABORATORY

Fig. 2 is a diagram of a bridge simi-
lar to the one described but modified
to admit of better accuracy of opera-

tion. The switch k short circuits the
resistance r, and is used as a means for
direct reading in a sense in that the
changing the range of the bridge as will
be described later.

In order that the bridge may be
value of inductance in millihenries is
very closely equal to the resistance of
R in terms of ohms, we must choose the
constants in the following way. This
numerical example of course is but one
of the possible solutions but a bridge
based on these results has been made
up and found to give very good re-
sults.

CaLcuLATION OF CONSTANTS

Let us assume the following values
of the constants with the switch k

open:

Fig. 3. Winding for a mon-inductive
. resistance
C,==2 microfarads==0.000002 farads
=6
R = 10 ohms

L = 1 millihenry == 0.001 henry
Let x be so small that it may be
neglected except as explained later.
Substitution of these values in (4)
gives us at once the value of (r,4r,)
(re+r,) x 10 x 0.000002 = 0.001
henry or 1 millihenry
from which (ro+r,) = 50 ohms.
It may be convenient to measure in-
ductances of smaller values so we may
determine the value of this resistance
in arm BC of the bridge so that 1 milli-

TABLE 1
Lt wo=2=f1 «» = angular velocity J = vector operator
i=v—1 f = frequency of the supply current
Impedance Voltage
Bridge Arm Current Impedance expressed in the  expressed in the
vector notation vector notation
1 1 t
AB 4 — O—j—ro —j
»C, o C, o C,
BC 4 LB} | n+JO Iy
1 1 1
o el o)
Ciw C.o Ciow
DC 4 Vr: + e L r.+ JoL t(r; + jw L)

Note—For a more complete treatment of the above, refer to Radio Telegraphy

by J. Mills, Chapter I

henry as before is balanced by 100
ohms at L. In this case the value re-
sistance can be calculated as above.
r,x100x0.000002 == 0.001
henry or 1 millihenry
= S chms
The switch k as seen from the figure
is arranged so that when it is open
the resistance in BC is 50 ohms and
when closed the resistance is S chms.
This gives a greater range for measure-
mentls as explained later on in this
article.

Source or VoLTAer

The alternating or pulsating voltage
for supplying the bridge may be ob-
tained from an alternator or a small
medical induction coil, the primary of
which is connected in series with an
interrupter. A commutator having a
number of segments and driven by a
small motor can be used also. The
condenser shown in Fig. 2 is to reduce
the sparking of the contacts. The
rumber of interruptions of the circuit
per revolution of the commutator multi-
plied by the revolutions of the motor
per second should be at least equal to
five hundred for good operation.

OTtHER APPARATUS USED

Ordinary paper condensers similar
to thoseusedbythetelephoneoom
panies of proper capacity can be used
for C, and C,. If it is impossible to
obtam the dwned size of condenser
the values of r, and r, can be recal-
culated as explained above.

The resistances r,, r,, 1,, and R
should be non-inductive and they can
be made up easily from small insulated
Advance resistance wire.

This wire is mentioned as its re-
sistance varies only slightly with tem-
perature. Fig. 3 shows the manner of
winding this wire upon a wooden man-
dril so that it will be essentially non-
inductive. The wire is adjusted to the

proper length for the desired resist-

ance before it is wound up. Each of
these units is dipped in paraffin to
protect them from moisture. Resist-
ance boxes can be made up froam .1, 1.,
10. and 100 ohm units of this type
and mounted in boxes.

CorrectioN Facrtors

In order to compensate for the dis-
tributed capacities in the bridge a small
inductance is connected in the arm
D C of the bridge at x. The induct-
ance is very small and consists of a few
turns of wire on a core about 2 in.
in diameter. Upon closing the switch
P and applying the voltage to the
points A C of the bridge, the two re-
sistances are adjusted until minimum
sound is heard in the telephones. The
value of R needed for balancing the
bridge is a correction factor R, which
must be subtracted from subsequent
readings of R taken on an inductance
to be measured.
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The Bureau of Standards Radio Classification

The System Used by the Bureau of Standards
to Classify Information on Radio Subjects

‘CLASSIFICATION OF RADIO
SUBJECTS

Radio Wave Phenomena

. Electromagnetic theory
Radiation and absorption
Transmission phenomena
Atmospherics

Directional properties
Waves on wires

Z >>>>>>
SnrwN -

tennas
Elevated (condenser) antennas

téennu ¢

ial types of antennas
oo Aerins
Directive antennas -
Direction finders
Ground connections
Constants of antennas
Artificia] antennas

F Wowowww ww
LoENonEL N

Nowswne g

on tubes
Electron emission
Ionization phenomena
Properties of electron tubes
Electron tube generators
Electron tube detectors
Amplifiers
Radiotelephony with electron
Rewulator tubes

or tu

Modulators
Heterodyne .
Applications to radio measure-
ments
General.

Measurements

g‘hve length

pacity

Dielectric Constant

Inductance )

Resistance

Decrement

Phase difference (Power loss)

Current

Voltage

10. Signal intensity

11, Cathode-ray oscillograph

12. Direction of waves
General

~Oom

0 00On0 0006000
Ll 4 ’

E s

¥ DU UoULUODOU
Al ol o o ol o

roperties of Materials

1. Insulating Materials
2. Electrolytes

3. Magnetic Materials
4. Conductors

b= =l e

]

Theory
1. Simple radio circuits

2. Coupled circuits

3. Resonance

4. Damping

S. Harmonics

6. Modulation

7. Beats

8. High-frequency resistance
9. Inductance

10. Capacity

11. Negative resistance

12. Rectification

13. Short Waves

dio Research

1. Suggested subjects

2. Programs

3. Personnel

L L L L L L L L Lol L

Ground and underground an-

H. Radio Imstruction

H 1. Military

H 2. Commercial

H 3. Courses of study !
H 4. Schools

Miscellaneous Radio Apparatus and
thods

Transmitting sets

Arcs

Receiving sets )

High voltage generators

Large current generators

Inductors

Condensers

guisl:on

park gaps

10. Transformers

11. Amplifiers

12. Alternators, high-frequency

13. Induction coils

14. Detectors, crystal

1S. Detectors, miscelianeous
uzzers

. B
17. Recording devices
18. Automatic devices
19. Telephone receivers
20. Interrupters
21. Modulating methods
22. Frequency changers
23. Protective devices
24. Rectifiers
25. Electric filters
26. Shielding and groun
27. Laboratories :
28. Manufacture
29. Impulse excitation
30. Switchboards

Communication and Appliat.iom
High power

. Continuous waves
Radiotelephony
Aircraft

R S e E

Ouf D=d ot el g pumng pug Dl Dumf Pung Pung Dt Dt Dt g g Dud Of hunf P pug g g Do P Pued Duf Punf Pug puf
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E

Navigation
Radio beacons
. Commercial
9. Private

10. Traffic

11. Press

12. Stations
13. Installation
14, Operating
1S. Interference
16. Railroad

1

2

3

4.

S. Submarine
0.

7

8

26. Ground telegraphy
B one

28. Furnaces

29. Wired wireless

30. Duplex systems
Codes

32. Secrecy systems

33. Wave length assignment
34. Radio control system
35. Tree telegraphy

36. Historical

National developments

Radio Miscellaneous

e S e e e e e S e e e e e e e e g S S Sy
|
. . “
E

—
@
5

K 1. Bibliographies

2. Patents

3. Symbols

4. Terminology

S. Standardization (rules)
6. Legislation and regulation
7. Engineering precautions
8. Towers

9. Graphical methods

10. Tables

11. Biographical

12. Non-technical

13. Societies

K 14. Reports of meetings

K 15. Design

K 16. Miscellaneous

K 17. Specifications

L. Electrical Subjects Related to Radio

Motor generators
Switches

Telephony

Batteries, primary
Batteries, secondary
Battery-charging devices
Thermophones
Generators

RRARNARARRARR

Galvanometers
Reactance Coils
Ammeters
}slfluneters
ectrodynamometers
Piezoelectric phenomena *
Submarine cable
Frequency meters
Wave form analysis
‘Telegraphy
Brid

olaleleieioliolelelaiolalal ol ol ol of ol ol of of of of

00 N ND D\) =0 pas put et Pas Pad pog Pas pms pas

Mercury vapor tubes
X-Ray tubes
Miscellaneous

M. Miscellaneous

1. Visual signalling
2. Airplane. mail service

3. Lightning

4. Photoelectric Prenomena
S. Vacuum apparatus

(75. Mathematics
8

9

(1]

PUNEOORNONILNEOORNFINE LN

ol g
NN
ne

Mechanics
Sound
Heat

Light

., Infra-

3. Submarine signalling
INDEX TO CLASSIFICATION

Abacs—see Graphical methods (K-9)

RRERRRRRERRER

Aircraft (J-4) see also Transmitting (I-1)

and Recelving Apparatus (I-3)
Airplane—see Aircraft (J-4)
Airplane Mail Service (M-2)
Alternators, high-frequency (I-12)
Amateur (J-21)

Ammeters (L-14)

Ammeters—Radio. See Current Measure-

ment (D-7)
Amplifiers (electron tube) (C-6)
Amplifiers (miscellaneous) (I-11)
Antennas (B)
Apparatus—miscellaneous radio (I)
Applications—radio (J)

Applications of Electron tubes to Radio

Measurements (C-11)
Arcs (I-2)
Artificial antennas (B-9)
Atmospherics (A-4)
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Audibility—see  (A-4) Signal Intensity

Autodyne—see Beats (F-7)
Automatic devices (I-18)

Balloon—see Aircraft (J-4)

Battery-charging devices (L-6)

Batteries, primary (L—4)

Batteries, secondary (L—S)

Beats (F-7)

Blbhognplnea (K-1)

Biographical (K-11)

B'(‘Bn tube—see Cathode-Ray Oscillograph
-11)

Bridges (L-22)

Buzzerphore (J-27)

Buzzers (I-16)

Ca(?ci;ive coupling—see Coupled Circuits
2

Capacity—measurement (D-2)
Capacity—theory (F-10)
Cathode-ray oscillograph (D-11)
Cathode-ray tube—see Cathode-Ray Oscil-
lograph (D-11)
(M-11)
Codes (J-31)
Coil A(enali (B-4)—see also Direction Find-
ers (B-6
Induction Signalling (J-25)
Coils—properties of—see Inductors (I-6)
Commercial radio instruction (H-2)
Commercial radio communication (J-8)
Constants of antennas (B-8)
Condensers (I1-7)
Conductors (E-4)
Continuous waves (J-2)—sce also Electron
Tubes (C) Arcs (I-2) Alternators (I-12)
Corona—see Electrical Subjects—Miscellane-
ous (L-25)
Courses of study (H-3)
Coupled circuits (F-2)
Current measurement (Radio) (D-8)

Damped waves—see Spark Gaps (I-9)

Damping—theory (F-4)

Decrement (D-6)

Decremeters—see Decrement (D-6)

Dtsgn (K-15)

Detectors, crystal (I-14)
Detectors—Electron Tube (C-$)
Detectors, miscellaneous (I-15) see

Negative Resistance Theory (F-11)

Dielectric constant—measurement (D-3)

Dielectric loss—see Phase Difference (D-7)

Direction finders (B-6) see also Coil Aerials
(B-4) Radio beacons (J-6)

Direction finding—see Aircraft (J-4) Di-
rection Finders (B-6) Directional Prop-
crties (A-S)

Direction of waves—Measurement (D-12)

Directional properties of radio waves (A-S)

Directive mtenm; (BkS)G I

Dischargers—see Spar aps (I-9)

Duplex systems (J-30)

Edipse phenomena—see Transmission Phe-
nomena (A-3)

Eithoven—see Galvanometers (L-12) Re-
cording devices (I-17)

Electrical filters (I-25)

Electrodynamometers (L-16)

Electrolytes (E-2)

Electromagnctlc theory (A-1)

Electron emission (C-1)

Electron relays—see Electron Tubes—Am-
plifiers (C-6)

Electron tube detectors (C-S)

Electron tube generators (C-4)

Electron tubes (C)

Elevated (condenser) antenna (B-1)

Engineering precautions (K-7)

Filters—electrical (I-25)

Fog Signalling—see Radio Beacons (J-7)

Forestry (J-17)

Frequency changers (I-22)

Frequency (Measurement)—see Radio Meas-
urements—Wave Length (D)

Frequency meters (L-19)

Fullerphone——see Buzzerphone (J-27)

Fumaces (High-frequency) (J-28)

also

Galvanometers (L-12)
Spark (1I-9) Arc (I-2)
Generators (L-8)
Graphical methods (K-9)
Ground connections (B-7)
Ground telegraphy (J-26)
Ground and underground antennas (B-2)

Hum(lfonic analysis—see Wave-form analysis

20)

Harmonics (F-5)

Heat (M-9)

Heterodyne (C-10) see also Beats (F-7)

Higl; -frequency altemators (I-12)

High-frequency oscillograph—see Cathode-
Ray Oscillograph (D-11)

-frequency resistance (F-8)

High power radio communication (J-1), see
also Stations (J-12)

Higlh-sp)eed traffic—see Automatic Devices
(I-18

High voluge genemon (1-4), see also Rec-
tifiers (I-2

Historical (J-36)

Hot-Wire instruments—see Current Meas-
urement (D-7)

Impulse exutatnon (1-29)
i Precau-

Inductance—Measurement (D-4)

Inductance—Theory (F-9)

Induction coils (1-13)

Induction signalling (J-25)

lnc(iucu)ve coupling—see Coupled Circuits

F-2

Inductors (I-6)

Infra-red signalling (M-12)

Installation (J-13)

Instruction—Radio (H)

Insulating materials (E-1), see also Phase
Difference (D-7)

Interference (J-1S5)

Interrupters (I-20)

Ionization Phenomena (C-2)

Kenotrons—see Electron Tubes (C)

Laboratories (1-27)

Lamps—see Electron Tubes (C)

Large current generators (1-5)

Legislation and regulation (K-6)

Light (M-10)

Lightning (M-3)

Longitude determipation by radio—eee Time
ugmls (J-20)

Loops—see Coil Aerials (B-4) and Direction

Finders (B-6)

Magnetic materials (E-3)
Manufacture (I-28)

Mathematics (M-6)
Measurements—Radio (D)
Mechanics (M-7)

Mercury vapor tubes (L-23)
Meteorology—see Atmospberics (A-4)
Methods—Miscellaneous radio (I)

Military radio communication (J-19)
Military radio instruction (H-1), see also
Military Radio Communication (J-19)

Mining (J-18)

Miscellaneous—Radio (K-16)

Miscellaneous electrical subjects (L—ZS)

Modulating methods (I-21)

Modulation—Theory (F-6)

Modulation—see also Radiotelephony (J-3)
and (C-7)

Modulators—Electron tube (C-9)

Motor generators (L-1)

/
National developments—(radio) (J-37)
Naval radio communication (J-20)
Navigation—Radio applications to (J-6),

see also Submarine Radio (J-S)

Negative resistance—Theory (F-11)
Nomograms—see Graphical Methods (K-9)
Non-technical radio (K-12)

Operating (J-14)
i l(t.;)on transformers—see Transformers
Oscillographs (L-11)

Quenched gaps—see Spark Gaps (1-9)
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Patents (K-2)

Personne (G-2)

Phase difference (power loss) (D-7)

Photoelectric phenomena (M-4)

Photographs—Transmission of (J-24)

Piezoelectric pbenomena (L-17)

Pliotrons—see Electron Tubes (C)

Power loss—see Phase Difference (D-7)

Power tubes—see Electron Tubes—Genera-
tors (C4)

Press traffic (J-11)

Private. Radio Communication (J-9)

Programs (Research) (G-2)

Proxapuon—see Transmission Phenomena
(A3

Properties of electron tubes (C-3)

Properties of materials (E), see also Radio
Measurements (D)

" Protective devices (I-23)

Radiation and reception (A-2)
Radiation—see also Transmissien Phenomena

Radio control system (J-34)
Radiotelephony (J-3)

Radiotelephony with electron tubes (C-7)
Railroad radio communication (J-16)
Rucunce coils (L-13)

Signal Intensity (D-10)

rding Q
Reactification (F-12)
Rectifiers (I-24), see also Photoelectric

nomena (M-4), Electron Tubes (C), De-
rs, Miscellaneous (I-15)
ch\datof tubes (C-8)
l"e.hltepoy’ (Lf-” (K-14)

rts of meetings -14

Research—Radio (G)

Resistance measurement (D-S)

Resistors (I-8)

Resonance (F-3)

Rui)nanoe transformers—see Transformers
(I-10)

Rotary gaps—see Spark Gaps (1-9)

Safety—see Engineering

Schools (radio) (H-4)

Secrecy systems—Radio (J-32)

Shielding and Grounding (I-26)

Short waves (F-13)

Signal Corpe—see Military Radio (J-19)

Signal intensity measurement (D-10)

Simple radio circuits (F-1)

Societies—Radio (K-13)

Sound (M-8), see also
Measurement (D-10)

Spark gaps (I-9)

Special types of antennas (B-3)

Specifications (K-17)

Standard wave transmission (J-23)

Standardization (K-S)

Static—see Atmospherics (A-4)

Stations (J-12)

Strays—see Atmospherics ({-4)

Submarine—Radio communication (J-$)

Submarine cable (L-18

Submarine signalling -13)

Suggested sub;ects for tesearch (G-1)

Switchboards —Radio (I-30)

Switches (L-2)

Symbols—Radio (K-3)

Tables (K-10)

Telegraphy (L-21)

Telephone receivers (1-19)

Telephony (wire) (L-3)

Terminology radio (K-4)

Theory—Radio (F)

Thermal ammeters—see Current measure-

ment (D-7)

Thermionic tubes—see Electron Tubes (C)

Th(el;mc;couplw—sce Current Measurements
-8

Th(cll;moelements—see Current Measurements
-8)

Thermophones (L-7)

Time Signals (J-22)

Towers—Radio (K-8)

Precautions (K-7)

Signal Intensity
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Teafme e Lecn.hu (K
c regulations—see islation -6)
Transformers (commercial) (L-10)
Transformers (radio) (I-10)
Transmission phenomena (A-3)
Transmitting apparatus—see Stations (J-12)
Transmitting sets (I-1), see also Electron
Tree teegeapty (1-36)
y (J-36
Triodes—see Electron Tubes (C)
Tropical radio—see Interference (J-15)
Tubes—see Electron Tubes (C)
Tuning—see Resonance (F-3)
Ultraudions—see Electron Tubes (C)
Undamped waves—see Continuous Waves
(J-2), Electren Tubes (C), Arcs (I-2),
Alternaters (I-12)

Vacuum tubes—sece Electren Tubes (C)

Vacuum apparatus (M-$)

Valves—see Electron Tubes (C)

Vﬂ("l:ﬁ;)l galvanometers—see Galvanometers
1

Visual signalling (M-1)

Vol

Wave form analysis (L-20)
Wave length measurement (D-1)
Wave length assignment (J-33)
Wave phenomena—Radio (A):
Waves on wires (A-6)

Wired wireless (J-29)

X-Ray tubes (L-24)

THE foregoing classification and
index, published through the cour-
tesy of Dr. S. W. Stratton, Director of
the Bureau of Standards, offers very
considerable advantages to those who
keep a file of notes and articles, or a
directory of publications in which radio
articles have appeared.

Dr. Stratton has stated that this is
not a final classification, and has asked
for su, ions on any subjects or
methods by which it can be made more
complete. In its present form, how-
ever, it serves admirably the needs of
engineers and experimenters.

There are two methods of using the
classification. Ome is to purchase a
standard Irving-Pitt loose-leaf binder
which takes 814- by 11-in. paper.
Heavy cardboard sheets, bearing the
classification letters, will serve for the
main divisions. Then clippings can
be pasted or fastened with rubber ce-
ment to sheets bearing the subdivision
numbers. This system has the disad-
vantages of being cumbersome, and re-
quiring the cutting of the publications.

A better way is to keep the publica-
tions intact, and simply note the name,
date, and page on a card arranged in a
small index.

RADIO EQUIPMENT FOR SMALL
BOATS

(Continued from page 350)
former is mounted at the front on the
small center panel. The rotary gap is
carried on the shaft of the motor gen-
erator. Insulated terminals and the
phase adjusting handle can be seen in
the side view.

Any one of three wavelengths, 300,
450 or 600 meters, can be selected by

the handle at the front of the upper
panel. A set of this sort is generally
used on such boats as can accommodate
an operator, or where one of the crew
is capable of handling the radio ap-
paratus.

BOOK REVIEW
(Continued from page 347)
The set is of the standardized panel
type so designed as to simplify to the
greatest extent the work of building a

" long wave receiver.

The particular value of this pam-
phlet lies in the fact that specific direc-
tions are given on the condensers and
inductances so that the set can be de-
pended upon to operate over its rated
range of wavelengths at maximum effi-
ciency. With a set of this type and
a single wire 300 ft. long, European
stations have been copied ‘clearly at
New York, without the use of an am-
plifier.

TWO STEP AUDIO FREQUENCY
AMPLIFIER
(Continued from page 346)
side of the transformer. The detector
B battery is left in circuit, as no pro-
vision is made on the amplifier to sup-
ply the detector plate potential.

A quick adjustment of the amplifier
rheostats puts the set in operation, after
the detector has been adjusted. Often-
times the operation is improved by
changing tubes, for, though they are
designed to have similar characteristics,
vacuum tubes do vary.

This amplifier can be used with the
radio frequency amplifier described in
the March, 1920, issue of EVErRYDAY
ENGINEERING. The audio frequency
amplifier is simply inserted in the de-
tector circuit. With this combination,
signals which can be barely heard with
only a detector, come in so loudly that
the phones cannot be kept on the ears.

Fig. 8 gives a wiring diagram of the
amplifier used with the audion receiver
described in the March, 1920, issue.

A SIMPLE METHOD OF MEAS-
URING INDUCTANCE AT
LOW FREQUENCIES
(Continued from page 355)
METHOD OF PROCEDURE

1. Determine the correction factor
R, as explained under corrections.

2. Calibration of the bridge.

Connect a standard inductance of
known value across the terminals UV
and readjust the resistances R and r,
until minimum sound is heard in the
receivers.
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Subtract from the value of R ob-
tained to produce balance the correc-
tion factor R.. To obtain the multi-
plying factor M of the bridge divide
the value of inductance in millihenrys
by the result obtained above.

Inductance in millihenrys

- M

R—R,
This factor is approximately .1 when
the switch k is open and .01 when it
is closed.

MEASUREMENT oF AN UNKNOWN
INDUCTANCE

1. Obtain the value of the correc-
tion factor R, and the multiplying con-
stant of the bridge M as explained
above.

2. Connect the inductance to be
measured to the terminals U and V of
the bridge and readjust R and r, until
a balance is obtained.

The unknown inductance is then cal-
culated in the following way.

L in millihenrys = M (R,—R,)
where R, is the value of R for balance
when L unknown is connected.

A numerical example may help to
illustrate the method. Suppose R, =
2 ohms. Let switch K be open. Con-
nect a 1 millihenry coil to the ter-
minals of the bridge and spppose the
value of R = 13 ochms. The multiply-
ing constant of the bridge is then:

1 millihenry 1
M=—— _ —__ — 091
13—2 11

Suppose now that when the un-
known inductance is connected to U and
V and the resistance R necessary to
balance the bridge is 75 ohms, the in-
ductance can be calculated as follows:

=.091 (75—2)
= 6.64 millihenry

In the April 7th issue of The Aeroplane,
under the heading “On American Credulity”
is suggested {(by an American paper) the
transmission of power to an aeroplane in
flight by ‘“‘wireless.”

Suppose two power-transmitting stations
are 10 miles apart, a machine can only be
five miles from the source of power, so the
wireless power-wave that reaches the ma-
chine would have proceeded through space
five miles, not direct to the aeroplane but in
every direction. That is, the power-wave
reaching the machine would be part of huge
wave in the form of a sphere five miles in
radius (for of course wireless waves travel
through the earth as well as the atmosphere)
baving a total area of 8,758,000,000 sq. ft.

If we assume the aerial on the machine
covers 10 sq. ft. the energy derived by the

1

receiving apparatus will be only —
875,800,000
of the total transmitted from the source, or
only 0.000,000,000,114 per cent. If the ma-
chine requires a constant 400 h.p. the total
transmitted power will have to be 350,320,-
000,000 h.p.

I think this will show what possibilities
this system bas!—G. GorooN DENoON.
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MAKING WOOD FIRE RESIS-
TANT WITH PAINT

IRE retardent paints are the most

practical means so far discovered
by the Forest Products Laboratory by
which small amounts of wood can
economically be made fire resistant.
The only other known methods of de-
creasing the inflammability of wood are
to keep it wet, or to inject into it certain
chemicals under pressure. These meth-
ods, though more effective than paint-
ing, are usually either impracticable or
too expensive to be considered.

Ordinary calcimine or whitewash
has proved in tests to be as fire resistant
as any paint covering tried. It is cheap
and convenient to use. Although it
will not prevent the burning of wood
exposed continuously to a high heat, a
good coat of calcimine on wood will de-
crease the danger of a blaze spreading
from burning cigarettes, sparks, match-
es, and similar small sources of fire.
Calcimine is, of course, more effective
for inside than for outside use.

For exterior use numerous patented
fire retardent paints are available. An
effective outdoor paint which has been
developed at the Forest Products La-
boratory consists of linseed oil, zinc
borate, and chrome green. This paint
has maintained its fire-resisting prop-
erties through more than three years of
exposure to the weather.

RUST PROOFING

ERE is a constant demand for
cheap, simple treatments of iron
and steel which will give uniform coat-
ings which are rust-proof. Sherardizing
and galvanizing are well known, as is
also the Bower-Barfi process, which
produces a surface composed mainly of
Fe,O,. To this list may be added the
recently improved phosphatic coatings
which seem to be cheaper than the
other processes and to give a uniform-
ity of coating that is much in its favor.
The processing solution is composed
of phosphoric acid, iron phosphate and
manganese dioxide. The bath must be
used under controlled conditions and is
kept in constant circulation. The arti-
cles are immersed for from one to two
and a half hours at a temperature of
210-212 degrees F. The treatment is
considered finished when the evolution
of gas ceases, whereupon the work is
dried and dipped in a paraffine oil mix-
ture and afterwards set upon pans or
racks to drain. The materials treated
are said to be resistant to rust and stand
exposure very satisfactorily. The proc-
ess is particularly adapted for the treat-
ment of tools, motor parts, typewriter
parts, and other similar pieces which
should be rustproof and at the same
time attractive in appearance.—Scien-
tific American.
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“You’ve Gone Way Past Me, Jim”’

“Today good old Wright came to my office. All day the boys
had been dropping in to congratulate me on my promotion. But
with Wright it was different.

*“When I had to give up school to go to work I came to the plant seeking
any kind of a job—I was just a young fellow without much thought about re-
sponsibilities. They put me on the payroll and turned me over to Wright, an
assistantforeman thenas now. He took a kindly interest in me from the first.
‘Do well the job that’s given you, lad,’ he gaid, ‘and in time you’ll win out.’

“Well, 1 did my best at my routine work, but 1 soon realized that ifever I was going to get
ahead | must not only do my work well, but prepare for something better. So I wrote to
Scranton and found I could get exactly the course [ peeded to learn our business. I took it
up and began studying an hour or two each evening.

“Why, in just a little while my work took on a whole new meaning. Wright began giving
me the most particular jobs—and asking my advice. And there came, also, an increase in
pay. Next thing I knew | was made assistant foreman of 2 mew department. I kefthrlght on
studying because I could see results and each day I war applying what [ learned. eon there
was & change and | was promoted to foreman
—at good money, too.

""And now the first big goal is reached—I
am superintendent, with an income that
means independence, comforts and enjoy-
ments at home—all those things that make
life worth living.

“W) t is atill at the same }ob. an ex-
ample of the tr-zed{ of lack of training.
What a truth he spoke when he said today.
‘You've gone ‘way past me, Jim—and you
deserve to.’ Heads win—every time!”

Yes, it's simply a question of training.
Your can’t earn the money you need,
but your head can if you give it a chance.

TheInternational Correspondence Schools
have helped more than two million men and
women to win promotion, to earn more
monaey. to know the joy of getting ahead in
business and in life.

Isn't it about time to find out what they
can do for you?

You, too, can have the position you want
in the work of your choice, with an income
that will make possible money in the bank, a
home of your own, the comforts and luxuries
you would like to provide your family. No
matter what your age, your occupation, your
education, or your means—you can do {t!

All we ask is the chance to prove it—with-

— — e ETYEAR GUT HERR e come e w——

INTERNATIONAL CORRESPONDENCE SCHOOLS
| Bex 8086.8, SCRANTON, PA.
|

without obligat 1
the ﬁtbn. rig -l R Wt AL Nt A

Name

T-8810

1]

|
i

out ob tion on your partora penny of cost.
That's fair, isn’t 1t? Then mark and mail , S N0
this coupon.

City. Stata_
WIRELESS ANUAL
We wmaks a charge of 2%¢ fer It No. K-12
500 %o % prciase ol $5 o wars. 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 te be
mechanically and electrically perfect.

Get a copy of our complete wireless catalog and order all of your radio material
{fiom one source of supply and save trouble.

Our 180 page combined Manual and Catalog illustrates and accurately describes the
uses of standard radio instruments,

MANHATTAN ELECTRICAL SUPPLY CO., INC.

New York—17 Park Place St. Louis—1108 Pine St.
Chicago—114 So. Wells St. San Francisco—604 Mission St.
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AN
| INTERN]

VACUUM TUBE DETECTOR
SINGLE STAGE AMPLIFIER

Single tube Detector and Amplifier Units are among the most
useful of the Interchangeable panel instruments in the Interna-
tional Experimental Apparatus Line.
READY FOR IMMEDIATE DELIVERY
AUDION DETECTOR RTD-102-A

SINGLE STAGE AMPLIFIER RTA-104-A. $26.00
F. 0. B. NEW YORK CITY
Write to Department 21 for our new FREE six-page catalogue.

International Radio Telegraph Company
326 BROADWAY NEW YORK CITY

We're Promp_t!

You don’t have to wait from three weeks to thr
months, for the apparatus you order. On everything
except apparatus specially constructed to order, you'll
have the benefit of

. Shipment Guaranteed Within Twenty-Four Hours

Audions and Amplifiers 10-Ampere
Audion Control .. $22 Reco Ke’
Without bulb or B Mounted on
batteries:— Lt:l:::‘imu\:ib't:;
I Step Amplifier t'::r’ eo:ta::
Without Detector.$28 N l.:-:d. 'b in
With Detector .. .$33 ::“ .:.ldc kel
2 Step Amplifier ?is:ol“tl:xy’ :
Without Detector.$48 ° :}::t bg.mA-
With Detector . . .$50 ;!:-ltp:h““

hle bhailletl

NEW! An Adaster for Tuduiar Lo ook r-m—o: o e
a N
and (00 por sont. ofelont, .u..d ”ﬂ.t?nu M-mﬁnhn DJ-M.:; 31 '50

If you want & beight,

]

| Radlsco Agents Y 3 .

| forthe Seus’  The Radio Engineering Co. th‘&,,m
| Rictnond, va. Baltimore, Md. Street

PRACTICALLY ANYTHING A RADIO MAN WANTS IS SOLD
AT THE STORE OF THE

American Electro Technical Appliance Company

HERE ARE SOME OF THE INSTRUMENTS KEPT IN STOCK
Filameat Ammeters for Radle werk, made Roller-Smith, 0—I, 0—2 Amperes. List Prics, $8.20

lP.;EclAL .
Leoss c.nrlll'l. $3.00. $10.00, $15.08, $19.00. it

Whits Metal Dials, 3, 80s.
Tuning Colls, 4.000 Moters, $4.75: 1,350 Motors, $3.50.
u:;u;:.u Variable Condensirs 001 M PO, £473; ‘o605,  Blnding Pests, So. (0o, 1Ze and 200,

e, Mo
DeForest Variable Coadensers Always On Hand. . il Bes
Fixed Condensers. .002 MFD, 70c; 1005, 90, R e s I,
Tn'.'u"ﬁ:" Trm-.um-r (Murdeok Tyse) §5.00. arcea ults, 37.00; i)

Switeh. 600 V.-100 AMP.. $8.4. Wurdeok VT Secket, $1.00; DoFerest Type,
Switeh ;.lltl 3/16"x3/16", Threaded Shank with Nut,
a
7 Switeh Points, 3/16"x3/16" with Maokine Screw. 20c
Per Doz.

AMERICAN ELEC HNICAL APPLIANCE COMPANY
DEPT. EM, 235 FULTON STRE:‘FO TEC NEW YORK CITY

g1
$12.00. 1-80.
w Elsatrio Phones. $12.00.

Compiote Btock 'of  OeFarait.” Murdeck and Grebe

NAPIER’S RODS AND THEIR USE
(Continued from page 323)

addition of 3 to 9. Tt can all be seen
in the cut. This gives 12. The 2 is
put down as the fourth figure of the
answer and the 1 is carried to the next
addition, giving 1 and 4 and 1 to be
added, making 6, the fifth number of
the answer. The last or left-hand num-
ber of the product is 2. There is no
addition for the left hand number;
often there is 1 to be added to it from
the preceding addition, which may have
given 1 to carry.

The rods were sometimes made
square and the four sides used for dif-
ferent sets of multiplications. It was
his practise with four-sided rods to put
the alternate sides in reverse; this is
shown in the cut. The rods were very
popular in old times; at the tercente-
nary of Sir Charles Napier, which was
celebrated in Edinburgh a few yean
ago, a number of sets were exhibited,
which had come down from former
days. On square rods the numbers
were so selected that the sum of the
index numbers on alternate faces were
equal. The sequence of numbers on
the four faces of the rods ran as fol-
lows: 9,8,0, 1; 7,9, 2, 0; 6,9,
3,0; 3, 4,6, S and so on. They ran
ten to the set, and a typical size was
214 inches long and 3/16 inch square.

When square rods with reversed fig-
ures are used, the top index figure has
to be omitted, and only nine squares
put on each rod.

TO MAKE A HOLE IN GLASS

MAKE a circle of clay or cement
rather larger than the intended
hole; pour some kerosene into the cup
thus formed, ignite it, place the plate
upon a moderately hard support, and
with a stick rather smaller than the
hole required, and a hammer, strike a
rather sharp blow. This will leave a
rough-edged hole, which ~may be
smoothed with a file. Cold water is
said to answer even better than a blow.

While phosphorus is an excellent in-
gredient in bronzes if used properly, it
can likewise become harmful if not em-
ployed in the right manner. Too much
phosphorus in the copper and tin
bronzes (without zinc in them) will
cause the tin to separate in hard “tin-
spots.” When zinc is present in the
bronzes, a very small amount of phos-
phorus only can be employed. A large
amount causes blowholes. The amount
of phosphorus to use is as follows:
When no zinc is present, about 0.25
per cent. When zinc is present, from

0.01 to 0.02 per cent.
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AUDIOTRON

The Original Tubular Vacuum Detector, Amplifier, Oscillator

NOW FREE FROM
ALL RESTRICTIONS

Dealers and Amateurs!—

AUDIOTRONS, recognized as the most sensitive de-
tectors ever produced, are now offered for amateur and
experimental uses in radio communication without any
restrictions whatever. They are no longer limited to
audio frequency and can now be used as detectors and
oscillators as well as amplifiers.

All patent questions also have been definitely settled.
AUDIOTRON is the first and only amateur vacuum tube
licensed under Fleming. Vacuum tube patents are basic
and have been sustained by the Federal Courts.

Be sure to get genuine AUDIOTRONS. They outclass

$ any other form of detector and are absolutely free from
all legal restrictions or difficulties. These new uses make
it even more necessary to insist on the genuine. You
can always tell a real AUDIOTRON by the name
stamped plainly on the glass.

Insist on the name AUDIOTRON on every tube you

purchase. Fully guaranteed by the AUDIOTRON Mig.
Co. (Read the guaranty below.) &

Your last chance for an

AUDIOTRON 22, DETECTOR

* Manufacturing reasons make it im-
ible to continue the present
Eand made AvupioTrox.
This has a double filament of
8 thorium tungsten and the
:}xraﬂng life is over 2,000 hours.
o special socket is required. The
electrical and mechanical dimen-
sions result in a heavy plate current
and corresponding signal strength.
Plate voltage under 40.
The few thousand that will still be
produced, however, will be of the
same standard of excellence that
has characterized every AupioTrox.
Already recognized as the most
sensitive detector on the market,
these few that still remain, with all
restrictions on amateur use lifted,

are undoubtedly the greatest op-
portunity ever offered to amateur
radio operators.

See your dealer at once or order
direct. Be sure to benefit by this
last opportunity to secure a hand
made super-sensitive double fila-
ment AupioTrox Detector, Ampli-
fier, Oscillator.

$6.00 each

No Increase in price
The AupioTron Exclusive Guar-
anty: Each and every AuvnioTrox
is guaranteed to arrive in good con-
dition and to prove fully satisfac-
tory. Replacement of unsatisfac-
tory tubes will be made free of
charge.

AUDIOTRON MFG. COMPANY
(Successors to the AUDIO TRON Sales Co.)

Dept. V Lick Bldg.

San Francisco, California
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NEW RADIO PRODUCTS
and PERSONAL SERVICE

In endeuvonng to give penonnl
service to our ever growing
clientele, we realize that new
and more modern products
make for the betterment and
mmprovement of radio work
and to this end we offer you the
latest scientific achievement in
radio

DUO LATERAL WOUND COILS .
made in several different sizes covering every wavelength, these

coﬂnhavedanaredwmdmgmdulowamtwalp«nod lower
high freqnency resistance, very low distributed capacity, lower
D. C. resistance and higher self inductance, which makes it an
ide.ll“partofunyutmdsweriortonllothercoihformtew
wor!

Radio Engineers have made extensive tests of these coils and give
them their highest recommendations.

ORDER BY CATALOG NUMBER AS LISTED

Catalog Working Wavelength Inductance in List Price Each
Number Range in Maeters Millihenries Unmounted

130te 280 K X $ S0
180 to . K 1.00
700 . 0 1.10

34 1.20

1.30

140

1.80

1.60

1.80

2.00

.7

171.8 1622

We also carry a large stock of high grade electrical apparatus, includ-
ing a very complete line of heating appliances.

You have our most courtecus invitation to spend a few momonu in our

spacious show rooms and look over our complete stock. We will
show you any instrument or part you may desire to examine.
be a revelation to you, besides it is part of our service.

OUR WORD OF HONOR TO YOU 1S
OUR GUARANTEE. LET US PROVE IT.
Write Dept. F8 for literature and price lists

CONTINENTAL RADIO AND ELECTRIC CORP.

DiBlasi, Secy. J. Stantley, Treas.
6 Wmen Street < - New York

It mﬁ

for cutting in additional headsota; on re-
ceiving or audion control panels in plnon

w syour deajer NOW and ask him for them. He will gt them for you If you want them.
Made by the makers of the famous “STANDARD VT BATTERY."

of binding posts; for miniature @
“ARRANBEE JACKS AND PLUGS,” nickel plated, $1.50 per dozen.

of that new radlo set should Mmoorporate new, eficient and 1 ive |mprovi ts. ‘"ARRANBEE JACKSB
AND PLUGS’ acoomplish such a purpose.
mental board for conveniently va lblo /
vacuum tube or other circults, snd for
hundreds of other practical uses.

RICHTER & BYRNE, Manufacturers

198 Roebling Street, Brooklyn, N. Y.

PACENT ELECTRIC CO,, Inc., SOLE EASTERN AGENTS, 180 NASSAU ST,

Use "ARRANBEE JACKS AND PLUGS"
"ARRANBEE JACKS8 AND PLUGQS' mean 8 new era In construction of future radio instruments. Go
NEW YORK CITY.

Should you know of a worthy young man desirous of obtaming
a good technical education and making a good future for himself refer

him to our announcement on page 379 of this number.

SIMPLE APPLIANCE SAVES
LAMPS
By A. A. Mickaud

UNDREDS of shop managers and

plant office managers are apt to
overlook the largest and most important
expense factor entering into lighting
costs and by drawing their attention to
it, they will eliminate the underlying
cause and in consequence, lower the
lighting bill considerably. This applies
to hundreds of cases where powerful
electric drop-lights are used in offices or
shop departments located directly below
a machine shop or other factory depart-
ment, where considerable banging
around, moving of parts in process of
manufacture, trucking, or punch press
action, causes the floor to vibrate ex-
cessively or jar quickly. The sudden
bang will invariably break the filament
or sever the wire in the lamp, directly
under the disturbance, and a new lamp
must then take its place. The filament
of Tungsten lamps are more fragile
than those of ordinary carbon lamps,
which are rapidly being superseded by
the more efficient type.

/
£ ook Abeorver )
SADERY
hres Raln
Insulsted Tire

/nm

Spring suspension to save fragile lamps

An office using 40 250-volt, 200-watt
lamps, and located under a machine
shop (where only light parts were being
manufactured) came under the writer’s
observation, and it developed that a
daily average of four lamps were re-
placed at a cost of $1.75 each, or a
total daily expense in that department
alone of $7.00. As this daily loss was
continued for a long time in an office
with only 40 lights, located under a
machine shop making light parts, the
reader will appreciate the great saving

| to a company having many large offices

and shops that come directly under de-
partments making heavy parts, and the
unnecessary expense incurred in some
cases must amount to thousands of dol-
lars annually. In fact, inasmuch as the
bad lamps are usually replaced by the

] electrician or assistant before or after

office hours—there being nearly ade-
quate light during the day from nearby

Please mention EvErRYDAY ENGINEERING MaAGazINE

P ——



Everyday Engineering Magazine for July

lights not coming directly under the
cause of destruction—this unnecessary
expense is not likely to come under the
observation of a responsible person.
And, again, it is hardly necessary to
mention the inconvenience sometimes
felt when there is no light at all at a
time when it is most needed, as in the
case of sudden darkness brought about
by an impending storm, or at a time
when night work is required, in the
offices that use very little artificial light
during the day.

The accompanying drawing shows
the practical remedy that was adopted
several months ago by the concern using
only 40 large drop lights in their offices,
and the worth while saving has proved
its practicability, and at the present
time the lights in the shop are being
equipped with these springs.

BRUSH AND GAGE COM-
BINATION

CONCERN in Springfield, Mass.,

has brought out the gage illustrated
herewith. The brush serves to clean
the dirt from the hole to be gaged, and
it is claimed that, thus equipped, the
life of the gage is lengthened by not
coming in contact with a hole charged
with gritty substances. The bristles

h- %60 "Plug “Hand'le
“No go"Plug .
Brush and gage combination

are of slightly varying lengths so that
when the brush is used in connection
with a thread gage they tend to clean out
the thread at both top and bottom. As
plug gages are usually finished to limits
of 1/10,000 of an inch with highly
polished surfaces, the importance of in-
serting the gage into clean holes is im-
portant as it reduces the time needed
for checking and refinishing due to
wear from grit.

DIE STOCK FOR SMALL DIES

IN various classes of automobile and
electrical work and also in machin-
ery making, it is necessary to thread
small screws or studs that cannot be
removed from the place in which they
are screwed very easily and which
would be difficult to handle with the
ordinary form of “T” handle die stock.

The tool illustrated is made by turn-
ing down a piece of steel to the size
required to handle standard small,
round dies. The shank of the device is
a piece of pipe or tube, a }f-in. gas
pipe being used in some cases, and this

(Continued on page 364)

THE NEW :

A. R. Co Variable Condenser

We offer Radio Men something out of
the ordinary in variable condensers.
This new model is a step ahead of ite
rivals in that the plates are made of
aluminum and heavier than those
found in the average condensers. The
rotary plates are rounded at one end,
not the usual semi-circular type, thus
affording a straight line capacity,
which is a very valuable feature in
Wave Meter work. The zero capacity
in an instrument of this type is conm-
siderably lower than that of usual con-
densers.

Shait on which rotary plates are mounted is carcfully machined from tool
steel. Instrument can be quickly mounted in case or behind panel.
Made in two capacities, furnished unmounted only, with or without dial of
fine black moulded composition and bakelite knob.

Backed up by Radisco guaranteed quality of workmanship and low price.

. With Dial
Capacity Unmounted & Knob
.0005 mf. $5.00 $6.00
.00t mf. 6.25 7.25

Shipping weight 2 pounds.
Prices quoted do pot include carrying
charges to Pacific Coast or duty paid
for Canadian use.

RADISCO AGENTS carry only ap-
aratus of proven merit. Look for the
disco trade mark on all parts you
buy snd be sure of getting efficient
spparatus.
Below are listed a few of the reliable
firms who carry the RADISCO COILS,
Better ‘B Batteries and are our Agents for all other standard apparatus

of merit.
COMMUNICATE YOUR WANTS TO THEM.

ALBANY, N. Y. NEW ORLEANS, LA.

E. L. Lcl.al,. L. A. Rose,

m ia Terrace 121 Camp Street
A C CITY,N.J. NEWARK, N. J.

Independent Radio Supply Co., A. H. Corwin & Co.,

118 So. New Jersey Ave. 4 West Park Street.
BALTIMORE, MD. NEWCASTLE, PA.

Radio Engineering Co., Pennsylvania Wireless Mfg. Co.,

614 North Calvert St. 507 Florence Ave. “8HA"
BEINVILLE, QUEBEC, CAN. PHILADELPHIA, PA.

Canadian Radio Mfg. Co. Philadelphia School of Wireless
BOSTON, MASS, Telegraphy,

Atlantic Radio Co., Broad and Cherry Streets.

88 Broad Street PROVIDENCE, R. 1
BROOKLYN, N. Y. Rhode Island Elec. Equip. Co.,

Kelly & Phillips Electric Co., 45 Washington Street.

312 Flatbush Ave. PITTSBURG, PA.
BRONX, NEW YORK Radio Electric Co.,

Amateur Wireless Equipment 3807 Fifth Ave.

Co., SEATTLE, WASH.
1390 Prospect Ave. Northwest Radio Service Co.,
CHICAGO, ILL. 1801 Sixth Ave.
Chicago Radio Laboratories, SCRANTON, PA.
1318 Carmen Ave. Shotton Radio Mfg. Co.,
EUREKA, PEORIA, P. O. Box 3,
ILLINOIS Branch 8 Kingsbury St.,
Klaus Radio Co. Jamestown, N. Y.
KANSAS CITY, MO. SPRINGFIELD, MASS.
McCreary Radio Supply, Electric Service Co.,
4th and Delaware Streets 585 Armory Street
LOS ANGELES, CALIF, TORONTO, ONT., CAN.
The Wireless Shop, The Vimy Supply Co.,
511 West Washington St. 585 College Street.
MONTREAL, CAN. WASHINGTON, D. C.
J. B. Miller, National Radio Supply Co.,
1600 Hutchinson St. 808 Ninth Street, N. W,
McKEESPORT, PA. WICHITA, KAN.
K & L. Electric Co., The Cosradio Co.,
427 Olive Street 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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ATTENTION AMATEURS

The only practical adapter |
Price $1.50

RADISCO AGENCY

We make up sets to specifications

Made by the

AMATEUR WIRELESS EQUIPMENT CO. N
1390 Prospect Ave., Bronx, N. Y. ’QNEED

Catalogue sent on receipt of 10¢, which >
may be deducted from first order. Dealers write for prepesition

“Sparks” says:
Lasting Satisfaction

is measured to a great extent "Z the initial quality of the
radio apparatus you purchase.

Qur high ¢ line of Standard-make Commercial and
Amateur Radio equipment embodies the latest ideas in

design and workmanship which assure you of lasting
satisfaction under all operating conditions.

Our Specialty

is rendering you such Service that you may always know
your interests will be looked after as to ty and
price.

Call on us when in town. Your wants will be Quickly
and Satisfactorily looked after.

Our latest catalog is yours for 10 cents to cover postage.
Write for it today.

The International Electric Co.

Eagene Dynner, President
226-A Fulton Street New York, N. Y., U. 8. A,

PRECISION AUDION CONTROL UNITS

TYPE AU-1 DETECTOR PANEL .......................... $24.00
TYPE AU-1X DETECTOR PANEL (For Tubular Audions)....... $27.80
TYPE AU-3 TWO STAGE AMPLIFIER ..................... $57.50
TYPE AU-4 TWO STAGE AMPLIFIER WITH DETECTOR..... $67.50

Standard, compact instruments, mounted on dull grained finished Bakelite
panels, tubes behind the panels. All types one size, measurin 7}'ﬁ' by 834" and
fitted in standard interchangeable cases measuring 434" by by 836" hand
rubbed mission finish, and provided with hinged cover permitting inspection and
tube renewals. . L. ]

All instruments arranged to be used with regenerative circuits and sold with-
out tubes or plate batteries.

J. EDW. BROADBELT, JR.
Maker of PRECISION RADIO EQUIPMENT
863 E. Thirty-eighth Street Baltimore, Md.

BE SURE AND ORDER YOUR COPY

OF EVERYDAY ENGINEERING MAGAZINE FOR AUGUST NOW TO INSURE GETTING IT

pipe is provided with a wooden or metal
bandle. A pin through the handle is
used to secure that member to the
shank and care should be taken in
driving the pins at both ends of the
tool so that they will be put to one side
of the hole. This will hold the shank
from turning just as securely as though
they were driven right through the tube

|l -Wooden
| / Handle
Ferrule., _Pin
\\ e
Gas Pipe-..__
or Tubing -

and at the same time the bore of that
member is not restricted so that long
studs may be threaded. The central
hole is cut right through the handle
and it will be evident that very long
threaded pieces may be made as the rod
will pass into the handle as the die
feeds down. The various uses of such
a tool will suggest themselves to me-
chanical men.

HANDY OILER FOR TOOLS

ANY workmen and mechanics al-

low their tools to rust because of
the bother of oiling up a rag and rub-
bing the tools over every time they leave
them. To be continually fussing with
an oil-can and an oily rag is more or
less inconvenient so here is a little kink
to relieve the situation.

Procure a small tin with a cover sim-
ilar to a salve box. Then cut a strip of
felt or heavy flannel just a little wider
than the depth of the box and coil the
strip of cloth inside until the box is
completely filled. Press the layers to-
gether and squeeze in as much of the
cloth as is necessary to make a compact
mass,

Then saturate this felt-filled box with
machine oil. When in the proper con-
dition it will remind one of an ink-pad.
Then when a tool is to be oiled simply
remove the box cover and draw the tool
over the oily padding as much as neces-
sary and the job is done without soiling
the hands. Replace cover on box when
not in use to keep out the dust.—L. B,
Robbins.
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Tl'xe G. A. Standardized Condenser

GIVES THAT DEGREE OF PRIDE AND SATISFACTION
YOU EXPECT FROM AN EXPENSIVE INSTRUMENT

While designed as a precision laboratory instrument, the G. A. STANDARDIZED
CONDENSES are invariably the choice of those who require maximum efficiency
in receiving sets or vacuum tube transmitters.

Under actual comparison with condensers having moulded composition insula-
tion, the signal strength and sharpness of tuning of a receiver is greater with the
G. A. STANDARD CONDENSERS. In vacuum tube transmitters, the radia-
tion is increased as much as 20%, due to the perfect insulation of the Bakelite
end plates. The capacity ratio of G. A. condensers is higher than that of any
other make. The condenser can be mounted by securing the upper end plate to
the panel. Radisco or similar dials can be used.

SPECIFICATIONS:—Small size, 0.00001 to 0.000583 mfd., 29 plates, height over shaft, 3%
ins. Large size, 0.000015 to 0.00115 mfd., 39 plates, height over shaft, 6% ins. 3/16 in.
shaft protrudes | in., threaded for 6/32 ecrew. End plates ¥ in. Bakelite 3% ins. diam.
PRICE :—Small size. $8.85, wt. 2 Ibs. Large size, $13.65, wt. 4 Iba.
either size, $0.50.

Send 3c stamp for the G. A. Balletin of Radie and Model Supplies

Calibration curve for

BUY YOUR OPEN UNTIL
SUPPLIES AT NINE O'CLOCK
THE G A EVERY
STORE ® @ EVENING
THE GENERAL APPARATUS COMPANY )
4310-A Broadway st 183rd St New York Gity
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O, What a Pal

was Mary, but say boy,
do you know an up-to-
the-minute radio in-

stallation is SOME pal
too?

We manufacture high grade apparatus only.

Here is a good value—The Ace V.T. Socket—
with grid leak at $1.50 each. Better buy Ace
equipment than be sorry you did not. Ask your
dealer.

The Precision Equipment Company
2437 Gilbert Ave., Dept. B, Cincinnati, Ohio

Recognised as the largest and best

PACENT ELECTRIC
COMPANY

Builders and speclalists in El Radio
and Laboratory equipment. paias

SALES AGENTS

Federal

Radio

Accessories

Are the R i
STANDARDS for Their
Respective Uses.

BULLETIN 102 W.A.

Gives full description. Be-
sides it contains valuable
information on

AMPLIFICATION
of Radio Signals

Send 6¢c in Stamps today and}
receive this Bulletin, '

FEDERAL TELEPHONE
AND TELEGRAPH CO.
1756 Elmwood Avenue
BUFFALO, N. Y.

for
DUBILIER CONDENSERS,
Duo_k‘m oy EGE.I\YI Dl'l:?m A. C.;GMOTORS
GREBE APPARA clsarly ohown 1 the CAL WoRkES
&Avcvrgsxo:& PRODUCTS, 0 diagrams with detalied
STANDARD VT BA' mm-:% will find this bosk
and other first class equipment. Workers Frisod - Prise S0 Gaad oy legertonl
Dept. E, 900-902 Peana. Ave., N. W., Tolophono Beskmaa 5810 L iy L S
Washington, D. C. 180 NASSAU STREET, NEW YORK CITY P. 0. Box 8 Homeweed St " sn:&‘- Pesne.

Subscribe to Everyday Engineering Magazine Now And You Will Be Sure to Get Every lssue. See Special.- Offesr On

Page 294—Books Given Away Free.
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Testimonials
ACME 250

Boston—New York |

“To 1DQ:

*““Your lln come in great here
OM. .25 miles north of New
York Clty 1 only wish you could
S oxc!nnn places for a night. All the

thirteen messages recelved OK.
* Delivered the No. 1 by phone this A. M. Mrs. was glad to recelve it
T radiate only three amps now. Set isn’t tuned up good at all. Expect to get slx amps
nry soon and maybe then you will not have any trouble in getting me. (n'l 180 miles.)
“1 know Bostou pretty well OM. Was up there for a year with the United Fruit Co.’s Bhi
“13" to all. Tell 1AE I hear him but QRM bad from New York City.”NAME ON Ulﬂ"l.‘

(1 AE Uses an ACME TRANSFORMER)

! ACME ¥ KW-1100 MILES
|

T have uow used the Aeme ¥z KW Tramsfermer for about five months. During that perlod
T have worked the following stations outside of my distriet in spite of the bad conditions that
exist in New England and in spite of the fact that I am in the heart of a fairly large city.

2BB 2BM 23BN 2DA 2JU 2KX 2TF 2XH 3CC 8CB 8CC S8DR 8DV 8DY SEN 8“ 8JQ.

These are the stations actually worked and I have received numerous cards
to uoo miles. The record be Capleville, Tenn., just 1100 miles, °3
th single auditron bulb and ecoupler.” N. ON I.IQUIST

ACME 1 KW-1700 MILES
8t. Louls, Mo.

‘“The following relay luum vecelved from the “K. ”’ after working him several times
while be was near Panamsa. Speaks mighty well for the 1 KW ACME TRANSF SFORMER,

‘Latter received through Hicks, Will be in Gulf of
Mexico 83nd. Listen for you 9 P. M. nightly. YOU
STRONG OFF PANAMA. Write upon return to NOWN York’ **

AME ON REQUEST.
BULLETINS ON REQUEST

ACME APPARATUS COMPANY
24 Windsor Street Cambrtdge 39, Mass.

TRANSFORMER AND RADIO ENGINEERS

CONSISTENT RESULTS

To the Radio Engineer

Radio Manufacturer
Radio Amateur

You cannot afford to do without the
PROCEEDINGS OF THE INSTITUTE OF RADIO
ENGINEERS
In it, you will find all the latest information on Transmitters,
Receivers, Bulbs, Radio Telephony, Elimination of Strays, and
every other important radio topic.
.. $9.00 (in U. S.)
Subscripti
o0 PET YN 9.60 (abroad)
Address
Secretary,
INSTITUTE OF RADIO ENGINEERS
COLLEGE OF THE CITY OF NEW YORK

Loose Couplers
. on the
Amold Py ......":.... o INSTALLMENT PLAN

LF.ARNOLD > omste fio "

st en reseipt of

LOMBARD

Bax 443

RADIO APPARATUS

MMMNBVAM“—Q
cmio—stamps of

J. DONALD VANDERCOOK
ILLINOIS

SEMI-LUMINOUS PAINT

SOON after the discovery of radium
by the Curies in 1898 certain
fluorescent and phosphorescent mineral
compounds were found to be so sensi-
tive to the radio activity of this element
that they show luminescence when only
brought near it, actual contact being
unnecessary. A fine quality of zinc
sulphid known as Sidot’s blende proved
to be the most responsive, says W. S.
Andrews in the Gemneral Electric
Review. Sir William Crookes by the
invention of his ingenious spinthari-
scope brought this phenomenon of
radio-active luminescence prominently
before the public eye. This device con-
sists of a dark chamber enclosing a
disk of cardboard that is coated with
zinc sulphid. A small wire is fixed
above the disk so that one end of it is
very close to the sulphid but not touch-
ing it and a microscopic speck of salt
of radium is attached to this end of
the wire. When this combination is
observed through a magnifying lens of
proper power, the zinc sulphid is seen
to be perpetually scintillating with in-
numerable little stars in the vicinity of
the radium. This remarkable appear-
ance is caused by the alpha rays that
are discharged from the radium with
tremendous velocity, some of which
bombard the sulphid like atomic can-
non balls, every hit producing a flash
of light on the target.

A npext obvious step was to mix a
very minute amount of radium salt
with finely powdered zinc- sulphid so
that it might be combined with a suit-
able adhesive and used as a self-lumi-
nous paint. For a long time this paint
was looked upon only as an interesting
scientific curiosity, but during recent
years it has been applied in various
useful ways to make small objects con-
stantly visible in the dark. For ex-
ample, it is now used extensively on the
hands and dials of watches and clocks,
making it easy to tell the time in total
darkness; also on the pointers of aero-
plane and prismatic compasses and
other instruments. One of its most re-
cent and convenient applications is on
electric switch buttons, drop chain
sockets, etc., thereby guiding a person
directly to the switch in a dark room.

Phosphorescent Pains.

This radio-active self-luminous paint
must not be confounded with an article
that has been on the market for many
years under the name of ‘‘Balmain’s
luminous paint,” which was invented
by Professor Balmain, of the London
University, about the year 1875. The
base of the Balmain paint is a special
preparation of phosphorescent calcium
sulphid, and it requires the excitation
of a strong light to make it shine. It
absorbs the luminous radiation and then
emits it again as a soft phosphorescent

(Continued on page 368)
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“THE ATLANTIC RADlO COMPANY VARIABLE CONDENSER”

THE “ARCO” VARIABLE
CONDENSER, illustrated
above, is made in two capaci-
ties—.0005 Mfd. and .001 Mfd.

The rotary plates are rounded
on one end, affording a straight-
line capacity — a valuable fea-
ture in wave meter work. The
condenser is furnished un-

p : mounted only, but with the
' . " addition of Dial and Knob, if
desired. Dial is of moulded composition, scale in white—0-100 reading. Bakelite Knob.
We can guarantee this condenser in every way as to quality, reliability and satisfaction.
The low price is decidedly an innovation.

PRICES:
Capacity Unmounted With Dial and Knob
.0008 Mfd. $5.00 $6.00
001 MH#fd. 6.28 7.28

“BULLETIN 14"—describing and illustrating the best in RADIO
EQUIPMENT will be mailed upon receipt of 10 cents in stamps.
This amount may be deducted on your first order of $1.00 or over.

ATLANTIC RADIO CO., Inc.

New Eagland Distributors ‘‘Radisco”
88 BROAD STREET BOSTON 9, MASS.

R e S _
A More Comprehensive

\"\’ “ASK ANYONE WHO HAS USED IT"
v& 0/,., What Our Patrons Say:
oo\‘ “You manufacture a brand of
4 phones that surpass all of equal
- w price and most of higher price.”
| \ WANO PRODUCTS (Name on Request.)
Brandes

(Wireless Headset
The Radio Art has long known Wicony to stand for perfec-
tion as applied to Navy, Army and Commercial radio apparatus.

Saperier, 2000 shms, &

TRIAL Test ons Bremdes Wireless
OFFER Recetvers ageinst any other

The Radio Art will now know Wicony to stand for perfection
as applied to specially designed amateur and experimental radio
apparatus. . Test them for semsi-

fiveness, cleorness and dir

tonce. If within fon da’: yow're met
only d but enthusiastic ower
them—beckh comes your money withous
& Qquestion. Prava for ymulf the
quality, The

Radio Dealers, amateurs and experimenters have been freely
consulted. Therefore, this new service is really youre——outlmed
by men who would consider the matter from your point of view. o AR AL A
twe disphragms, tomed u'ul}y akike,

swwengthen the signals end cveni
dlurring. Used by many U. Geov-
ermmen? esperts and exsperts ¢bn¢l
by colleges and technical sehools;
by‘uznlumuh and ametewrs tvcry-
W €.

Watch for further announcements in Radio periodicals.
DEALERS: It will pay you to write us now.

|
WIRELESS IMPROVEMENT COMPANY |

Radio Engineers, Manufacturers and Distributors.

47-B West Street New York City

SEND 4¢ FOR CATALOG M

C. BRANDES 32 Unien Square,

INC Ream m. Nl"d
WIRELESS RECEIVER SPECIALISTS

Please mention EVERYDAY ENGINEERING MAGAZINE
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RADIO APPARATUS
Distributors of reliable Radio

apparatus for experimenters
in every branch of the Radio

field!

Honey-Comb Coils

LITZENDRAHT WIRE. (While they last.)

LL-78 880-1030 meters............ ;I.N
LL-100 450-1480 O I 0 oo 1.70
LL-150 660-2200 L D DR OO0 5o g.oo
LL-200 930-2850 gl . .10
LL-250 1800-4000 I C—— $2.30
LL-300 1550-4800 ol 0 a0000 0a0s $2.50
LL-400 2050-8300  * ............ 80
L1-600 4000-12000 *“ ............ 3.00
LL-750 5000-15000 “ ............ 20
LL-1000 6200-18000 “ ............ 3.50
LL-1260 7000-21000 ** .. ........... 80

$3.
llliaou :—These are the genulne DeForest lits
colls.

(Dubflier)
Watts Cap Prioce
D-100 250 00T iieeeienns $19.00
D-101 500 00T .oiiiinn $30.00
D-10% 1000 00T ieiasmimnitone B 2 5.00
D-108 1000 Bwe. K .00
D-150 Yor C. W. or spark coll trans-
mitters, .0024 MPF., 8000
YOI ...cocncevevenccanse $ 5.00

F. D. Pitts Co. Boston, Mass.
Transmitting Transformers

(New Type Acme)

Acme 280 Watt mounted
- 260 °*° unmoun
- 5600 * mounted
" 500 *~ unmounted
. 1000 *° mounted
e 1000 *~ unmounted

F. D. Pitts Co. Boston, Mass.
Continuous Wave, Power
Transformers

(For Wireless Telephonae)

Acme 200 Watt C. W. Power trans.

unmounted. .. .. $16.00

- 200 ” C. W. Power trans
mounted ....... $20.00

£ 50 “ C. W. Power trans.
mounted ....... $15.00
50 ' C. W. Power trans. ,
unmounted..... $12,00

F. D. Pitts Co. Boston, Mass.
Modulation Transformers

(For Wireless Telephone)

Acme A-3 unmounted ............c.000 $4.50
«“ A-3 semi-mounted .............. $3.00
*“ A-3mounted ......crceiiieiians $7.00

F. D. Pitts Co. Boston, Mass.

Quenched Gaps

Amrad G-11 K. W. type...... ..... $29.75
“  G-3 B K W.type........... $18.88
- G838 % K. W.type........... $13.50

F. D. Pitts Co. Boston, Mass.

Important! Every article sent to
any part of the U. S. A. Postage
prepaid. We want your busi-
ness. Send 6 cents in stamps for

new catalog.

F.D. PITTS CO.,, Inc.

12 Park Square Dept. F.
BOSTON, MASS,, U. S. A.

t

Lighs to guide you in the selection of
your apparatus.

&~
DUCK'S sepaces

ot Weeen Catalog

JUST OFF THE PRESS

178 Pages of Wireless
Instraments

Any radio amateur will tsll you
there is no catalog to take its
place, and that it is a Beacun

THIS UNRIVALLED CATALOG MAILED
TO ANYONE UPON RECEIPT OF 12¢ 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 !

|
1756 pp. Wireless Ap- j4zpp. Moturas and |
paratus for Com-

Iy nawus,
mr:dd;Ind Ex- 8 pp. Flashlights;
perimen! use ;

10 pp. Raw Material; 22;,“-.“”“ Eah
:pp. 'l“nndorme;n‘.; 3pp ’ ez
uto and 3 . Amoe
g‘u“": Voltmeters ; |
Spp. Telegraph | 30 pp. Electrical and |
Instruments: Mechanical Books. |

(THE WILLIAM B. DUCK EB.'l |
244-246 Superior Street, Tole Jo, Ohie

URGESS' B’
BATTERIES

!
[T g
SEND FOR. CATALOGUE

BURGESS BATTERY

COMPANY

HARRIS TRUST BLDG.- CHICAGO,ILL.

“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 lsland, N. Y

l

SEMI-LUMINOUS PAINT
(Continued from page 366)

glow which gradually fades away, so
that in the course of a few hours it
ceases to be visible until again excited
to phosphorescence. The self-luminous
radi-active paint differs entirely from
the above in containing within itself
its own exciting power, so that it con-
tinues to shine indefinitely even when
kept in perpetual darkness.

Life of Radium.

The question is sometimes asked,
“How long will the self-luminous com-
pound maintain its brightness?” Ac-
cording to recent research the “hali-
period’’ decay of radium is 1750 years.

| Based on this assumption, and taking

for example one gram of radium to
start with, one-half of this will dis
appear by spontaneous decomposition
in 1750 years, leaving half a gram.
During the next period of 1750 years
oné-half of this remainder will disap-
pear, leaving one-quarter gram, and so
on. It is thus evident that, for sl
practical purposes, the life of the
radium content may be considered un-
limited. Not so, however, with the
zinc sulphid, the quality of which in
itself is subject to considerable varia-
tion according to its purity and the
method of its preparation. There ap-
pears to be a certain amount of lumi-
nous quality locked up, so to speak, in
the zinc sulphid. This quantum of
light-producing ability may be liber-
ated and used up quickly and with high
intensity by strong excitation, or slowly
and with a lower intensity by a weaker
excitation. Therefore, assuming the
use of a uniform quality of zinc sul-
phid, the useful life of a very bright
self-luminous compound will naturally
be shorter than that of a compound
showing a weaker luminescence wi
depend on the percentage of radium
element mixed with the zinc sulphid.

Factors Determining Life of Luminous
Paint.

An incandescent lamp may be taken
as a familiar illustration of this argu-
ment. We may compare the voltage
used on the lamp to the radium, and
the filament to the zinc sulphid. We
all know that an incandescent lamp
operated at a voltage well below nor-
mal has a very long life and, vice
versa, when it is operated at a voltage
much higher than normal its life is
short. These- results are practically
parallel with the results which obtain
in connection with self-lumious paint.
The normal voltage for an incandescent
lamp is arbitrarily described by condi-
tions under which it will produce a
satisfactory light for a reasonable num-
ber of hours, and these same conditions
may be applied to the consideration of
a proper degree of brightness for self-
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luminous radium-zinc compounds. If
a compound containing, say 100 micro-
grams of radium element per gram of
zinc sulphid has a useful life of 20
years, it is reasonable to infer that by
doubling the radium content the lu-
minescence will be increased about
twofold; but the useful life will be
halved, or reduced to 10 years.

The satisfactory luminescent in-
tensity of a radio-compound will de-
pend largely on the purpose for which
it is used, this is also involving the
area of the luminous surface employed,
so that no fixed standard of light per
unit of surface can be adopted. For
army and navy the United
States Government calls for a guar-
antee on self-luminous paint that it
shall maintain an undiminished lumi-
nosity for 2 years.

It is well known that the phename-
non of radio-activity is not confined to
radium. A product of thorium, known
as radio-thorium, is intensely radi
active, but it has a much shorter life
than radium, its half period of ex-
istence being estimated at only 3 or 4
years. Meso-thorium, from which
radio-thorium is evolved, is a by-prod-
uct of the incandescent gas mantle in-
dustry and on account of its relative
cheapness as compared with radium it
is now being used extensively either
by itself or combined with radium in
the production of self-luminous paints.

UNITED STATES AND THE
WORLD

The United States has only 6 per
cent of the population of the world and
only 7 per cent of the land, yet it pro-
duces:

20 per cent of the World’s supply of
Gold,

25 per cent of the World’s supply of
Wheat,

40 per cent of the World'’s supply of
Iron and Steel,

40 per cent of the World's supply of
Lead,

40 per cent of the World's supply of
Silver,

50 per cent of the World’s supply of
Zinc,

52 per cent of the World's supply of
Coal,

60 per cent of the World’s supply of
Cotton,

60 per cent of the World’s supply of
Copper,

60 per cent of the World’s supply of
Aluminum,

66 per cent of the World’s supply of
0il,

75 per cent of the World’s supply of
Comn,

85 per cent of the World’s supply of
Automobiles.

A More Improved

INDICATING DIAL

This new dial made of same quality and
workmanship as our famous smaller one,
is marketed to fulfill the demand for a
dial to fit the standard !4 inch Shaft.
Made of black polished composition with
radial lines and figures accurately en-
Y)raved and filled with brilliant white.
iameter is 324 inches, and 3/16 inches
thick. Bevelled edge. Knob has set
screw to clamp shaft of instrument.

Moorhead Electron Relay New 8tyle...... $6.00
00

Moorhead V.T. Amplifier.........ccvnuen 2.
Moorhead Bxtra Hard V.T................ 7.50

3 inch dial only 75¢. WIth knob $1.30
ostpald
37, Ineh dial only $1.00. With knob $1.79 Shipping weight 1 pound Guaranteed. Licensed

Postpald under Fleming and De Forest Patents.

OUR NEW CATALOG now ready for distribution contains 24 snappy
pages of 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.

CAN YOU AFFORD
TO EXPERIMENT

with apparatus without an established
reputation ?

OUR PRODUCTS

Have earned an enviable reputation for
reliability during 13 years ot continuous
manufacture.

OUR LINE

is most complete and is carried by
most good dealers.

OUR CATALOG

will be mailed for 6¢c stamps and our
prices are most reasonable—quality
considered. ‘

Clapp Eastham Co.

131 Main Street, Cambridge, Mass_

3% KW. PANEL TYPE HYTONE
TRANSMITTER. PRICE $250.00

TARY GAP

Belt-driven Well quenched
Solid balanced rotor Short leading spark
Large steel shaft Clear tone

Long brass bearing High Efficlency

COMPLETE $10.00

Poatpaid

=" The WILCOX LABORATORIES Ixc.
Lansing Dept. D Michigan

WILCOX RO

LEARN WIRELESS TELEGRAPHN

™ Fascinating and Eduoational Work—Big Salariee—Prepare Now

¢ United States Shipping Board is making heavy d ds for Dodgo-trained wireless oper

ators. Travel all over the worla, .;scme,l'irnege. m u?ﬁ" ::.co(:;;nodm and earn a bigsalary
We Also Teach Morse (Wire) Telegraphy and Railway Accownting

Scheel ostablished 48 ysars. Endorsed by wireless, railway and telegraph officials. Lov

rates. Students can earn liviug expenses while attending school. Catalog Free. Write Teday

Dodge’s Telegraph awd Wireless Institute 3ovd Se¢. Vaiparaiso, Indiam

Please mention EvERYDAY ENGINEERING MAGAZINE
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== DF TORESTESSS
& === =557 TV TN m\mhm\ 3
An Inexpensive Radio "

Receiving Set for Amateurs

FOR the beginner in Radio work, this DeForest Simplified
Radio Receiving Station offers the easiest and least expensive
way to secure accurate, efficient and expertly designed apparatus
of usual DeForest superior quality. The set is complete; Aerial
and Ground connections, “Honey Comb” Tuning Coils, Crystal
Detector, Tuning Condenser, Head Telephones, all necessary wire,
insulators, back-board, base mounting, etc. Full instructions for
installing and operating accompany the apparatus, The beginner
can secure no better apparatus and with this set will gain practical
knowledge and experience.

Our booklet, “How to Set Up an Amateur Radlo Recelving Station”
explains this and other sets and gives much Information for the
Amateur. Sent postpald for 10 cents a copy.

DE FOREST RADIO TEL. AND TEL. CO.

loventors and Manufacturers of High Grade Radio Apparatus

1418 ick Avenue, New Yeork City
Lee Dol-'or?::,l'l:c.. 415 Market St., San Francisco
Western Distributors

—— \ NI Ll A e —

= R T T A

B e —

A NEW DETECTOR ~ o
B i earine. o s he tbie st ety o es | INO Seals-No Secrets
BN B SR T iy T ___—BUT SFRX-ICE;'
oups aspection of the interior of any io a] -

J-nt write for information and list
THE BARWICK RADIO SUPPLY CO.
89Britannia Ave. . Hamilton, Ont., Can.

tus bearing the mark:

Ax )

reveals design and workmanship fully in keeping
with_its outward appearance.

G E RADIO apparatus is licensed under
the original Armstrong and coni patents.

Our guarantee is absolute and ditional.
Each instrument must give satisfactory service.
Our interest in the purchaser does not terminate
with the sale.

Ask your dealer to show you our line of super-
grade apparatus.

A. H. GREBE & CO., Inc.
71Van Wyck Blvd., Richmond Hill, N. Y.

YOUR FUTURE
THE SEAS

Be a
Ship

Officer

Send for

HALCUN
Radio Catalogue
Full Line of
Amateur Requirements
Halcun Radio Co.

San Francisco, Calif,
Formerly Haller Cunningham

in America’s
Mighty Merchant Marine

Hundreds ef first, secend and third mates, masters

and are needed by the big shipping com-

panlos and America’s great merchant marine,

Salaries up to $412 per month
and living expenses.

Ships fiylng the American flag pay the biggest

salaries of any In the entire world.

Learn Navigatien at Home er ea Beard 8hip.

Captain Warren Bheppard’s Course on Ocean
Ceast and Lakes Navigation is now ready. It is
a life time of pract! laced before you for quiek

mastery, Captaln Sheppard was for the
United States Shipping Board during the war, Elec. Co.
All of his students recelved licenses—from third
mate to master. Not one falled. He offers this
;a-o nro‘n‘u:ltod to you at a very low price. |
ou cannot fa!
Valuable Beoklet FREE RAD[O MEN
the balow return to A 00-gage
%:'u "ﬂ:mm‘?‘m..n'n‘pn-u.

nv‘{.nbommhn. Dea’t delay.
urgently needed.

FREE COUPON

Ofkosrs Mutual Purchasers Association

will save you money on all
WIRELESS APPARATUS
Write Dept. E10 for details.

Mutual Purchasers Association

.............................................. | 2-4 Stone Street, New York

--------------------------------------------

II THE
|

Woeorld Technical Institute

Dept. 102 Fuller Bldg., Jersey City, N. J.
Geatiemen :—8end t0 me free booklet. *Your Futare is

oa the Beven Beas.* (Write Plainly)

................................................

COMMON CAUSES OF AUTO-
MOBILE NOISE

(Continued from page 299)
strips or candle wicking between the
lamp glass and its metal frame.

The points where the lamp brackets
attach to the frame should be inspected
to make sure that the bolts or rivets
which hold these are tight. Then test
the radiator retention bolts to see that
this is firmly held against the pads
upon which it rests on the frame. See
that the fan bearings are not worn un-
duly and that all the fan blades are
tight, because a loose fan blade strik-
ing the radiator will not only cause
considerable noise but will ultimately
wear through the radiator cooling sec-
tion and permit loss of water.

If the cooling fan operates on plain
bearings, care should be taken that
these bearings are well lubricated as an
annoying squeak will develop if they
are dry. It will be evident that if the
radiator holding bolts or those which
hold the engine in place on the frame
are loose, that every time the car runs
over a rough pavement, noise will re-
sult because a comparatively - heavy
piece of machinery will be moved up
and down to take up the play caused
by the loose retention bolts. This move-
ment may be only a small fraction of
an inch, yet the noise it will produce
will be large in proportion to the slight
degree of movement permitted. If
either the gear case or the engine base
is not securely bolted, a pronounced
pounding noise will be noticed that will
be intermittent in character, and will
be considerably more noticeable when
the car is operated over rough roads.

(To be continued)

PRODUCING ALCOHOL FROM
WOOD

THE first step in the process of ob-
taining alcobol from wood is di-
gestion at a pressure of 115 1b. for
fifteen minutes in dilute sulphuric acid.
The cooked wood is transferred to a
series of cylindrical cells so connected
that water may be passed through them
in rotation. From these cells an extract
called “acid juice” is obtained which
holds in solution practically all the
sugar mixed with other water-soluble
ingredients. This liquid is neutralized,
either with high-grade limestone or
slaked lime. Calcium sulphate is pro-
duced, which requires about twelve
hours for settling. The clear juice is
drawn off and cooled to about 88 deg.
Fahr., yeast added, and the fermenta-
tion carried in the usual way. The
juice must be slightly acid, as ordinary
yeasts do not operate well in alkaline
solutions. By distillation the alcchol is
obtained, and may be readily refined.

Plcase mention EVERYDAY ENGINEERING MAGAZINE
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EFFECT OF OILS ON STRENGTH
OF GLUES IN PLYWOOD

PLYWOOD may be used near ma-
chinery and tanks with little likeli-
hood of being dangerously weakened
by the action of oil or gasoline on the
glue joints. This fact is evident from
a test lately completed at the Forest
Products Laboratory. Plywood panels
glued with animal, vegetable, blood
albumin, and casein glues were im-
mersed for nearly a year in engine oil
and gasoline. At regular intervals
specimens were removed from the
liquids and tested for joint strength.
All the glues weakened somewhat dur-
ing the early part of the test, the animal
and vegetable glues more than the
casein and blood albumin glues. The
total loss of strength in any case, how-
ever, was small enough to be negligible
under most conditions of service. A
glue shear strength of 100 to 125
pounds per square inch is considered
sufficient for practically any purpose
for which plywood is used. Only in
two or three instances did the strength
of the casein and blood albumin glues
fall below 150 pounds per square inch.
Engine oil, castor oil, and gasoline
seemed to have practically the same
effect on the glue joints. During the
45 weeks' test, the wood absorbed 60
per cent of its original weight in engine
ol and 70 per cent of its original
weight in gasoline. The absorption of
these oils did not cause any noticeable
swelling of the wood.

HOW TO DETECT PAPER IN
SHOES

HE substitution of paper for

leather in shoes is so well done,
that it is impossible to tell from ordi-
nary observation whether paper is
used in the shoe or not. Even ex-
perienced shoe buyers find it difficult
to tell and usually rely on the state-
ment of the manufacturer. The Scien-
tific American outlines a simple test
that is usually effective in determining
whether or not a shoe is all leather. If
paper is used, it is usually in the up-
per sections of the heel. If the point of
a pocket knife is pressed on this part of
the shoe, with the width of the blade
parallel with the layer, it will readily
sink in if the heel is of paper, but
leather will resist quite heavy pressure
from the knife. If paper is found
here, it is good evidence that it has
been used elsewhere in the shoe. An-
other test is to bend the counter in-
ward, If it is of leather, it will at
once spring back into shape, but if
paper or fiber is used the counter will
remain bent. A similar test can be
applied to the toes of the shoe. If
the box is pressed in, it is so resilient
that it will spring back if of leather,
but will remain permanently dented if
made of paper.

At Home—In Spare Time

as you would in actual practice

Get into this constructive branch of industry where big salaries are
paid. No previous training is necessary to become a capable drafts-
man with the help of the Columbia School of Drafting. You can
master the practical lessons of our famous home study course, at
home, in spare time. You will be personally coached and instructed.
by mail, by Roy C. Claflin, president of the school, whose long experi-
ence as a draftsman and teacher, especially qualifies him to give you
the training you need to become a successful Draftsman.

Become a Specialist

Draftsmen Get

$35 to $100

We not only give you thorough and practical training
in Mechanical Drafting, teaching you to make actual
drawings as you would in any drafting room, but the

additional benefit of a post-grad-
uate course in some special branch
of drafting. A big field of oppor-
tunity is thus opened to you as a
trained specialist in this profes-
sion.

Draftsmen are

needed in greater
numbers, and re-
ceive better sala-

a Week

Because of the importance of
hiswork the draftsman is paid
a big salary and is always 1n
line for advancement. The

draftsman’s pay is from $35 to $100 a weck.
A knowledge of drafting is the stepping stone
to big technical positions in the industrial
field paying as high as $50,000 a year.

How “Columbia’’ Students Succeed

Students of the Columbia School of Draft
ing often secure positions at $2,000 or more
a year to start before completing the course.
Hundreds of men and women with *“Colum
bia” training are now making good with big
concerns all over the country Many more
are needed for splendid positions mow opcn.
Here is what “Columbia” training is doing
for some of our graduates: Laurence Johns
ton, over $5,000 a year; George Murray, $45
a week to start; G. Tangorra, $2,800 a_year;
A. L. Gash, $140 a month to start; W. S,
Burfoot, $150 a month to start; T. R. Brown,
2, year; Fowkes, $3,700 a year.
hese are only a few of a great number of

simil

This Complete Drafting EQuipment
Furnished

to students of our schoul. The Instruments are o
standard American make of the best gualit fully

guaranteed, and become

our property on cowpletion
needed for the

trument

ries than ever be-
fore.

Big Concerns Employ "Columbia’ Graduates

graduates in thelr drafting departments because of
the thorough practical training we give which en-
ables them to step right into important drafting

graduate you are recognized ag an axperienced
draftsman, not as s mere apprentice be
satisfled with s grinding, underpaid position when
there are hundreds of promising positions open

called upon to
rapidly than we

aad how sou can master this lucrative profeasion
¢ big salaries
our help.  Wr

Dept. 1148, 14th & T Sts., N. W., Washington, D.C.

The best concerns in America employ Columbia

Our diploma is the entering wedge into

it
sy As a Columbis

g drafting rooms everywhere.
Why

the big fleld of Drafting. We ure
place trained draftsmen more
an produce them

Send This Coupon Today
Let us tell you the fascinating story of Drafting

and steady advancement through
{te today to

COLUMBIA SCHOOL OF DRAFTING

Roy O. Olafiin, President

MBIA SCHOOL OF DRAFTING
coty Roy 0. Olaftin, President

Dept. L1486, 14th & T 8ts., N. w.
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RADIO
REVIEW

A MONTHLY
RECORD OF
SCIENTIFIC

PROGRESS IN

RADIO
TELEGRAPHY AND
TELEPHONY

Monthly - Half-a~Crown
e e B acription,
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. HowEe, D.Sc,
M.IEE, assisted by
PHiILIP R. COURSEY,
B.Sc. AM.LLEE.

THERADIO 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

SCIHINOTERS

SUSPENSORIES

OU can wnjoy perfeot
momfort and freedom
and Jock Htraps have
guined thalr wide-spresad
— popu larity guality
At and low price.
It yowr druggist does DOt earry Schaeter's
Acsept Ne Hubstituiss. BSent direst wpom ro-
osipt of $1.00
Hend fer booklet of other styies and prices.

J. C. SCHNOTER CO.
828 SIXTH AVE. Dt (B) N. Y. OITY

WHAT BAKELITE 18

AKELITE is a cellulose substi-

tute which derived its name from
the inventor, Dr. L. H. Bakeland, of
Yonkers, United States of America,
who patented, in 1904 (Pat. No.
942699), the following process:

Equal weights of phenol (carbolic
acid) and formaldehyde (formalin)
are warmed together with an alkali,
the latter acting as condensing agent.
After cooling, the mixture forms two
layers, a lower one, which is an im-
mediate condensation product, and an
upper layer, consisting of an aqueous
solution. The latter is poured off, and
the lower part of the mixture heated
above 100 deg. C., which causes the
formation of a third product, consisting
of a spongy porous mass; but, as in
this state, it would not be suitable for
many purposes, the last phase of the
process, which produces the third state
of mixture, is conducted in a closed
vessel (autoclave), at a temperature of
130-150 deg. C., under a pressure of
from 50-100 lb. per square inch, the
result of the pressure being a solid,
compact, non-porous mass, very simi-
lar to the best celluloid. The specific
gravity of the finished product is 1.25,
the mass itself forms a material which
is not elastic, but a first-class insulator
of heat and electricity. The price of
Bakelite is lower than best celluloid,
casein and hard rubber. Of course,
the above procedure covers the princi-
pal points of the process, which is actu-
ally carried out under varied condi-
tions, the condensing agents employed
are chosen from the groups of inor-
ganic and organic acids, ammonia, am-
monium carbonate, caustic alkali, al-
kali carbonate, calcium, stronium or
calcium hydrate, anilin or pyrodin be-
ing also used.

To remove the water formed during
condensation a water-soluble hygro-
scopic salt, such as sodium or calcium
chlorid, is added during the main
phase of the process.

To produce very clear or colorless
condensation products of phenola and
aldehyde from the condensation prod-
uct, which contains the coloring mat-
ter, the latter is extracted by means of
ether and other related solvents (Pat.
No. 233395). The condensation proc-
ess with application of solvents, is car-
ried out as follows: Firstly, the con-
densation produces a liquid material
(at ordinary temperature), this is solu-
ble in alcohol, acetone or other similar
solvent; secondly, further heating pro-
duces an intermediate product, which
is insoluble in the above solvents, but
which can be transformed into a horn-
like mass by stopping the heating at a
certain temperature; while, thirdly, a
continued heating finally produces a
mass which is not fusible. This final
mass has remarkable properties; for

instance, it is not attacked by boiling
acids or alkaline solutions; only con-
densed sulphuric acid decomposes
Bakelite at boiling temperature.
Through treating wood, paper, or card-
condensation product, these materials
may be covered with a lacquer-like
surface. .

Bakelite is used in large quantities
‘for manufacturing billiard balls, han-
dles, buttons, and almost any other
article which was formerly made from
celluloid only and is widely employed
in electrical work as an insulating sub-
stance.

LIGHT CREOSOTE OILS 1IN
WOOD PRESERVATION

IGHT creosote oils properly in-
jected into wood apparently will

prevent decay until the wood wears
out or until it checks so badly that the
untreated portions are exposed. Such
is the indication of service records col-
lected by the Forest Products Lab-
oratory on railway ties and telegraph
poles preserved with low boiling creo-
sotes. Creosotes used in ties from 25
to 50 years ago were for the most part
oils having 50 per cent or more dis-
tilling below 235°C., with a residue
not to exceed 25 per cent at 315°C.
The ties so treated lasted from 15 to
20 years, and failure was traceable in
most cases to mechanical wear, such
as rail cutting and spike killing. In
no case was failure found to be the
fault of the preservative.

Of 1558 telegraph poles in the Mont-
gomery-New Orleans line, which were
pressure-treated with a light creosote
oil, 1049 poles were still sound after
16 years. In 91 per cent of the cases
of decay, the fungi had entered the
wood through checks and shakes. Rep-
resentative sections in the Norfolk-
Washington line showed that after 17
years service, of the 1614 poles in-
spected, 1469 were sound, 92 decayed
at the top, and 105 decayed at the
ground line. The decay at the top
was caused chiefly by cutting off the
poles. In those decayed at the ground
line, the causes of failure, as deter-
mined in 88 per cent of the cases, were
checks or shakes. Here again as in
the ties, the preservative outlasted the
mechanical life of the wood.

Unless some other factor than pro-
tection from decay is considered im-
portant, therefore, there is apparently
no need to specify high boiling oils.
The important point is that any coal
tar creosote which is not extremely low
boiling or extremely high boiling will
satisfactorily prevent decay, and in the
selection of an oil, factors such as
price, penetrability, and convenience in
handling should receive greater con-
sideration than moderate differences in
volatility.
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FLEXIBLE SPOUT OILER

THE ordinary form of hand oiler

cannot be used for oiling all parts
of machinery because the oil holes are
sometimes placed at\points inaccessible
for the regular spout. Various forms
of spouts may be used but even these
sometimes are found wanting in reach-
ing certain locations. A flexible spout
oiler that can be easily made by any
one capable of using a soldering iron

:Cut here

Baseof
P ,6°0f Flexible
OiterSpout.  Solders /ot Tube
o ‘__ y
|
“Notile Solderedin

11

Flexible spous oiler

and hack saw is illustrated in the ac-
companying cut. The spout of the
ordinary oil can is cut in two pieces and
these pieces are soldered in a suitable
length of flexible metal tubing of which
various makes that are quite practical
are now marketed. = The new spout,
which is composed of the two parts of
the old spout soldered into the flexible
tube can be bent into a variety of shapes
as indicated, and it is possible to in-
ject oil to points that formerly would
be meglected because so hard to reach.

Magnesium is used in the manufac-
ture of sound copper castings, because
of its ability to decompose the gases
formed by the copper in melt-gases
formed by the copper in melting. The
principal gas thus formed, carbon mon-
oxide is attacked by the magnesium,
forming two solids, carbon and mag-
nesium oxide. By the use of magne-
sium, therefore, in small amounts, the
production of blow-holes in the casting
is eliminated.

In the Book Exodus, Moses is de-
scribed as making a bitter spring po-
table by throwing into it the branch of
a tree. This particular spring or well,
it is thought, has possibly been identi-
fied and on analysis its water has been
found to contain calcium sulphate in
solution. If into it there were thrown
branches of vegetation containing
oxalates, the lime salt would be pre-
cipitated and the water would be there-
by purified; this, it is thought, may
have been what occurred during the
days of the Pentateuch.

| The

ence for Starrett Tools.

to ask.

‘‘Starrett gets out another book, ‘The
Machinists’ Data Book,’ that’s just about as
big a help to the experienced machinist. It's
got all the tables and formulas and so on that
be ever needs, and it isn't cluttered up with
8 lot of engineers’ stuff that he doesn’t use.

““Yes, I bought one of each of the books
down at the hardware store, as soon as they
came out. They cost me seventy-five cents

each, but they’re worth it.”

The L. S. STARRETT COMPANY

THE WORLD’S CREATEST TOOLMAKERS
Masufacturers of Hack Saws Unexcelled

ATHOL, MASS.

| foreman says

r “I suppose it’s because I used
them myself when I was at the

bench, but it does seem as though the
best men in the shop have a prefer-

. *“Of course, most of them sort of
got into the habit of relying on Star-
| rett for fine work when they were
apprentices and journeymen.
‘Speaking of apprentices — that little red
book there, ' The Starrett Book for Machinists’
Apprentices,’ has saved me more time and
helped more young fellows to learn how to do
things right than anything else in the shop.
‘“When a young lad asks me how to do
this or that, I usually tell him or show him,
and then ask him if he bas one of those books.
I've noticed that as soon as he gets one of
them he doesn’t have half so many questions
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AMBITIOUS
YOUNG MEN

WHO WANT A COLLEGE
EDUCATION CAN READ
OUR ANNOUNCEMENT ON
PAGE 379 TO ADVANTAGE
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STURDY

THAT'SE WHAT YOU'LL SAY wheu you see this hew
handy Utility Chest. Bullt with a solid oak frame,
and joints thai are not dovetailed, but lock-cornersd
for extra This chest Is & sturdy keeper of

wols; bang-proof, knock-proof, and weather-
" \neman, will End the

Auto-mechanic, electrician,

right house for his

UNION Utility Chest
that lifts with

UNION TOOL CHES

CO.. Ine,, 34 MIII St., Rochester, N.Y,

of and imgtruo-
variaus disceses With faradis a.
electr! qi rlml’ nsw. Price $10.50.
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This is not a Real Machine but a
Wading River 4-Foot Scale Model NC-4

Wita s
outlt,
Dulld

Wadiag RI
you,
s part

NJII-D AND FLY A MODEL NIEUPORT SCOUT BIPLANE
You can maXe It from our complete unassembled ouifits. What this bulldar says stands good
with all others 'ho bujld this perfect model. 930,
ve bad fine success with my S A own

Ill lnt. E. Watsrhouse, nl w0, Texas.
SET OF Il SCALE DRAWINGS OF BEST KNOWN MACHINES FOR $1.50
m set Includes the Nleuport monop\nnc, Bleriot, Curtlse Hydroplane, Antionetts, hnlltr
German Taube, nexn!d in, Wright biplane, White Bacer, White YI -r. lnd Chamy
Btnd Bc fnr our la logue contalning {llustzations of models .N. V‘B‘

lellAnd I Capron! Biplane, Handley Page, Sopwith ‘l‘ﬂpllne 1nd others.

WAD[N(‘. RIVER MANUFACTURING CO.
672-D Broadway

lenport, B m»lu.

Racer.
B.P.AD.

NOW YOU CAN FLY!

A REAL AEROPLANE AT LOW COST

Compressed Air
Motors

THE DELERAY D-5 SPORT PLANE

Wing Span 18 ft
anned by men with 4 yun' ma-mn i
Deatining. soccosetun U, 3. Gorernmont
Equipped with 15 H.P. engine (pra

g!

cosinesring made it powible for wis bim.n-

10 be with only Use your
sol

aotailed
i shop. drawings,
e ety b s Bat s mide” snd DU
DELERAY AIRCRAI-‘I‘ WORKS
AEROPLANE: T8
FREEPORT, LONG ISLAND, N. Y.

Don’t Scrap Alnmlnum Parts
thew Ereat weid-

HE new and improved

method of propelling your
1odel aeroplane. Manufactured

the finest materials. Work-
nanship guaranteed.  Special
ropellers for the above motors.
rend stamp for descriptive circu-
wr of these wonderful motors.
Ve manufacture everything for
he model aeroplane builder.
sive us a trial and be convinced.

HEC AEROPLANE CO.
02 East 49th St.  New York City
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EDUCATIONAL INSTITUTE, 135 Rowiead Bldg., Detrelt, Michigan

ADVANCED ENGINEERING
N some of our contemporaries which
aim to popularize science by detail-

ing fanciful schemes, we find many
queer things discussed with an ap-
parent seriousness that must mislead
the non-technical readers into expect-
ing great advancement in science and
engineering that really cannot take
place because natural and established
laws are defied. Our English con-
temporary, The Aeroplane, discusses
one of these so-called discoveries in an
amusing vein and the discussion may
be of interest to some of our readers
who have lately taken us to task and
accused us of ultra-conservatism.

This accusation was made becaust
we have not published articles on mes-
sages to Mars, negative gravity, wire-
less transmission of large quantities of
power and other advanced engineering
topics that are so far in advance that
they are way ahead of the knowledge
of our technical staff, who are all of
the “‘show me” kind and apt to give
more credit to an actual accomplish-
ment of practical value than to prob-
lematical and spectacular discoveries of
the future that have not yet material-
ized. The matter would be amusing if
it were not for the fact that really seri-
ous and dependable mechanical and
scientific publications are apt to be
judged by those examples of radical
thought and “yellow” scientific jour-
nalism that issue from the presses in
such large quantmes and that are con-
sidered to be representative American
publications by our foreign contempo
raries.

The Aeroplane, under the heading
“On American Credulity” goes on to
say: “In one of these curious, popular
scientific magazines which America has
produccd in such large quantities, there

\‘ uite a long discussion on the pos-
slb ities of the electrically-driven aero-
plzne This is based upon the opin-
ions of two gentlemen, both of them
sufficiently well known by name and
reputation in American aviation cirdes
to assure their ideas being taken for
what they are worth. One is 2 not in-
conspicuous member of the Aero Club
of America, and the other, is known
to fame as the creator of one of Amer-
ica’s most amazing achievements in the

of these ‘experts’ agree that the electri
cally-driven mempla.ne is a possibilit

“The scheme is that electnmllgm-
erators are to be driven by en-
gines installed in the mmy of
the proposed aircraft. The power t thus

is to be then

a number of electro-motors d;spcud in
convenient positions about the machine,
each driving an airscrew. One expert
suggests that there are other obvious
ways of electuically driving an aero-
plane. One is to carry storage batteries
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supplying power to the motors, another
is to transfer electrical energy by a kind
of trolley dependent from the machine
and running on supply lines laid over
the route. A further possibility which
he suggests is that of transmitting ener-
gy by wireless to the aeroplane.

“The petrol-electric system is, how-
ever, regarded as the most practicable.
The great constancy of power and the
beautiful control of the screws which
can thus be obtained are among the
advantages claimed for this system,
and it is stated that ‘one thing is cer-
tain—with this arrangement of gaso-
line-electric propulsion we know it will
work.’

“The beautiful simplicity of the idea
is quite apparent when one considers
that the machine, which is described, is
to be provided with two petrol engines,
each of 3,200 h.p., two generators, each
of 3,000 h.p., and electric motors of
undefined numbers, but of the same ag-
gregate output. If we assume that
America can now produce aero-engines
of 3,000 h.p., each with a weight of
three pounds per h.p., it seems a little
unnecessary to add to that a further
electrical plant of twice that output
and weighing certainly not less than
25 1b. per h.p. Even American aero-
plane designers have not yet succeeded
in building satisfactory aeroplanes with
power plants weighing over 50 lb. per
h.p‘ii

Needless to say, the curious, popular
scientific magazine describing such ad-
vanced aeronautical engineering was
not EVERYDAY ENGINEERING Maca-
ZINE.

The factories in the occupied regions
of Germany along the Rhine, have been
visited with a view to ascertain what
the enemy did in the production of
chemical products.

Rubber was made from acetone
which was reduced by aluminum and
hydroxyl to pinacone.. Water was re-
moved from its molecule by distillation
under pressure.  The distillate was
then heated to 600° C. four to six
months and the resulting product was a
synthetic rubber which was used for
tires and other purposes.

Gas mask charcoal was made from
pinewood. Small pieces were soaked
for at least thirty minutes in hydro-
chloric acid with a little zinc chloric.
They were then carbonized in a long
muffle at a cherry red heat for six or
eight hours. The charcoal was then
washed with hydrochloric acid until
only a very little zinc was left. It was
then washed with water drained, dried
in vacuo at 70° to 80° C. and sifted
free from dust. Our readers will re-
member, how, during the war, fruit pits
were industriously collected for making
gas mask charcoal.

your own car.

We don't want you to send us a single
penny nmow. Just fill in and mail the
attached coupon and we will send you
a SPARKO-GAP for each cylinder of
your car. Try them on your car for
30 days. Try them on the foulest,
sootiest, oiliest spark plug you can find.
Try them on a cracked plug or try
them on your best plug. You be the
judge. If Sparko-Gaps don’t give you
a smoother-rupning car, if they don’t
save half their cost in gasoline bills
during the month, send them back and
you won’t be out one cent,

it Sparko-Gaps De Not Emd Your 8park
Plug Troubles—If They De Not Make Your
Moter Rua Smoother, Easler, Bettor—If They

De Net Save 10% to 35% Gasoline, Send
Them Bask.

The Sparko-Gap
Is the Wireless
Quenched Gap

The Sparko-Gap is not & new ides, but an
old idea applied in an ingenious new way,
made Decessary by the flerce competition of
war. The Sparkn-Gap principle has been
used for years in wireless telegraphy to give
twice the radius to sanding outfits.

now,

SPARKO-GAP COMPANY

Dept. 10 54 West 39th St
New York City

Let Government Tests
Save You Gasoline!

Sparko-Gap Will Make Your Engine 37 Per Cent Better,
Save Its Cost in Gasoline, or We Refund Your Money.

Let us prove to you, on your own car, that Sparko-Gaps make your
motor 37 per cent better and save 10 to 35 per cent in gasoline. See
why they end spark plug troubles and see why they were used as standard
equipment on all French airplanes. Check the U. S. Government tests on

The Bparko-Gap condenses current—develops
a hotter, fatter, surer spark. It sends the
electric current through the spark pilug in
one intense spark instead of in many weaker
osclllations,

The 8parko-Gap explodes 100% of gas and
fires even fouled plugs. The intense spark
insures 100% explosion and saves from 10%
to 35% in gasoline. It stops carbon forma-
tion. It leasens the necessity for gear shift-
ing. It fires plugs under all conditions,
when fouled by oll or carbon—even when the
porcelain is cracked. No miss fires—more
snap—quicker plck-up.

The Sparko-Gap shows a vislble spark. You
can see how each cylinder 1s firing and so
locate ignition trouble quickly. The Sparko-
Gap i{s easy to adjust There are no holes
to bore, no attachments. All you have to
do is to screw one little thumb nut on top
of your spark plug. Just as if you were
making a spark plug connection.

Professor A. Press, Professer of Electrieal
Engineering of Berkeisy, California, watebed
Sparke-Gap working ea U. 8. subohasers,
Liberty airpians saglnes, Liberty truock em-
gines, and pular ocemmercial motors Is
Bovernment Laboratories at Wasbington. He
states that the Sparke-Gap wiil fire plugs In
oonditions two huadred and fifty timee as
diffeult as will an ordinary igaition system
without them; so that plugs will fire so mat-

ter how dirty they are, and evea with brokes
poresialas,

DON’'T SENDRA PENNY

Remember, you don’t send a single penny now. Just mall the coupon and tell th
of your car and the number of cylinders. Don’t bother to write a check or :.bue;. g:'.d:
8imply pay the postman $1.50 for each Bparko-Gap when they arrive.

Then try
If they do
not make your car noticeably better, send
them back and every penny you paid will
be refunded. End your spark plug troubles
now forever. Mall the coupon now. You
can’t begin too early to get more power out
of your motor and more mileage out of
your gas.

Doul.e.n—ub advantage of our ad-
vertising. We back you up on above
offer. Send for proposition.

TRY THEM AT OUR RISK

SPARKO-GAP CO.
w. 8

them for 30 days on your car,

29 nmot o0 :glnl.l It is understood that if
an
mnnqmm pleased you will refund my
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Become a Chlef Electrlclan

CHIEF ELECTRICIANS ARE SCARCE, THOUSANDS ARE IN DEMAND. WHY NOT
YOU ARE CAPABLE OF EARNING

$60 to $125 a week

AS ONE OF THE LEADING CONSULTING ENCINEERS OF THE EAST
how to train men for positions of this kind.
STUDY COMBINED WITH MY OWN PERSONAL ATTENTION THAT HAS PUT HUN.
DREDS OF MY GRADUATES IN PROMINENT ELECTRICAL POSITIONS THROUCH-

PREPARE NOW?

OUT THE COUNTRY.

Apply immediately for my SPECIAL OFFER of this month.

H. K. BLATCHLEY & CO.: CONSULTING ENGINEERS. Liberty Bulliding. 152 Toemple 8t., New Havea, Cona.
Kindly send me full particulars of your Hrmme Study Course.
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WANTED

Want ads for thousands of trained Auto-
mobile Repairmen are appearing in all the
papers all over the Country. New Garages
and Shops are badly needed everywhere.
If you are earning less than week—
YOU SHOULD LEARN THIS TRADE.

You Can Earn
$150t0 $400a Month

Come to this school and learn, We teach
by actual practice on all kinds of cars.
A few weeks time learning will fit you for
a position in a garage, service station, or
you can start in business for yourself.
(No colored enrollments solicited.)

WRITE FOR FURTHER PARTICULARS
DO IT TODAY SEND IN COUPON

BUFFALO AUTO SCHOOL, No.EE.L
463-471 Connecticut St., Buﬂalo, N. Y.

Please send me full iculars of ur complete
Amom?b?lc Course e 3

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
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TESTING LUBRICATING OILS
FOR ACIDS

HAT a small quantity of fatty acid

in oil renders it unfit for lubricat-
ing purposes is too well known to need
repeating, but how to ascertain its pres-
ence, before irreparable injury has been
done is a more difficult problem. The
following is a simple method of testing
for acids, namely, its action upon sub-
oxide of copper or red oxide. If the
red oxide is not at hand, the copper
scale or ash of the coppersmith may be
employed as it contains this suboxide.
Either of these substances is placed in
a white glass vessel, and covered with
the oil to be treated. If the latter con-
tains a trace of acid, or any resinous
acid from rosin oil, with which it may
have been adulterated, the oil soon
turns green and that too nearest the
copper scales. A gentle heat hastens
the reaction, which in the cold, re-
quires from 15 to 30 minutes. The test
is extremely delicate, and cannot re
sult in any doubt or erorr to those who
use it for the first time. An oil which
is not turned green by the copper scale
can unhesitatingly be pronounced ab- .
solutely free from acid. If there be
but little acid present the green color is
fainter, by more acid, intenser, and if
rosin has been added it is bluish. The
chemical reaction is this: The free
vegetable and fatty acids separated the
sub-oxides into oxide and metallic cop-
per; the former then combines with the
acids to form greenish blue salt that
dissolves more or less in the oil and im-
parts its color to it. The oxide of
copper does not answer as well as the
sub-oxide.

TEST GAS IN TUNNELS

NE of the problems that has de-

veloped in connection with the
construction of the proposed vehicular
tunnel under the Hudson River between
New York and New Jersey, which will
be 9000 feet long, with an estimated
number of 2000 passenger cars and
trucks passing through per hour dur-
ing the rush periods is the amount of
poisonous gas emitted by this long line
of machines. This is now an unknown
quantity and must be determined be-
fore the construction can be undertaken,
so that provisions for proper ventilation
may be made.

To carry on experiments with a view
to ascertaining the amount of carbon
monoxide, which is the deadly gas dis-
charged by automobiles, that is likely
to be emitted, the United States Bureau
of Mines has just requested an ap-
propriation of $100,000 from Congress.
And at the same time Yale University,
New Haven, Conn., will construct an
expenmenta] tunnel and cooperatively
attempt to determine whether the
amount of poisonous gases given off by
automobiles would be detrimental to
life or endanger it in a long tunnel.
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GIANT ENGLISH SEAPLANE

CCORDING to Flugsport, a Ger-
man aviation paper, a gigantic
seaplane is under construction at the
Barrow, England, works of Vickers,
Ltd. In its general outline the ma-
chine is a long hull flying boat, with
overhanging biplane wings. Only ap-
proximate dimensions are available at
this time, but the span is given as 300
ft., the overall length as 200 ft., the
overall height as 42 ft., and the wing
chord as 27 ft. The power plant is
fitted in four independent engine na-
celles between the planes, each nacelle
carrying two Rolls-Royce Condor 600
hp. engines ‘“end on” and driving a
tractor and four pushers, and the total
horsepower is 4,800. It is estimated that
the machine will be able to fly with
full load on two-thirds engine power.
The framework of the boat and of the
planes is entirely constructed of dura-
lumin, while the planking of the hull
is made of Consuta, a special plywood
sewn with copper wire, which was de-
veloped by Messrs. Saunders, the well-
known yacht builders. The boat is
fitted with two decks and is extensively
furnished with passenger accommoda-
tions, there being sixteen two-berth
cabins and a dining room in which in
case of emergency thirteen more pas-
sengers can be accommodated. With
forty-five passengers, the cruising en-
durance of the flying boat is estimated
at 1,400 statute miles. The designed
full speed is 110 m.p.h.

A NEW FOKKER MACHINE

HE new Fokker machine is con-

structed for commercial flying pur-
poses. The wings are made on the
principle well known in Fokker’s other
designs, that is to say, without stay-
wires, The wings are 60 centimeters
thick in the middle and are not cov-
ered with fabric, but with three-ply
wood. The wing span is 16.1 meters,
the length of the machine being 11.55
meters. It travels at a speed of 170
kilometers per hour with a motor of
185 h.p.

This indicates, we were told, an im-
mense saving in gasoline and oil, and
includes the advantage of light weight
in the motor and also great saving in
cost price as well as in use. The aero-
plane itself weighs 1,200 kg. and when
fully loaded 1,900 kg. With a full
cargo it is calculated to reach a height
of 4,000 meters in 45 minutes.

There is a closed cabin for four
persons, the pilot and mechanic being
comfortably seated in front of the
cabin, and their seats are so arranged
that small adjustments to the motor
can easily be carried out while in
flight. The motor is by the Bavarian
Motor Works at Munich and is of the
newest type. It is provided with an
arrangement by which it develops its
full power if desired at a height of
4,000 meters.

3

“ALSOP-
ALL-SPARK”

Make your plugs last indefinltely

May Be Attached to Any
Four-cylinder Car

Controlled from dash

THIS WONDERFUL DEVICE

Insures a Hot Spark Develops Greater Power
Fires Old Carbon-choked Eliminates all Spark-Plug
Plugs Troubles

Increases Gasoline Mileage Puts new ‘“Pep” in your car

The Installation of the *“Alsop-All-Spark™ increases efficiency and insures continued

driving when pluge crack or become dead
ot 4 cylinder Type with
Pl’lce Money Back Guarantee $7.50

Write for descriptive literature NOW.

ALL-SPARK IGNITION CO., Inc.

13 Water Street, Dept. E, New York

“ACE” MOTORS

Are Powerful, Light, Reliable and Economical

Weight 126 Pounds Forty B. H. P.

These motors embody all the features of engincering that an extensive
scries of tests proved necessary, and are the product of ripe judgment of
practical airmen. The ideal power plant for the man building his own plane.

Descriptive Literature on Request.
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An Open Letter to the Model Engineers Richards’ Made
i of America : Complete Construction
! _ Sets from which you
Gentleren: — can build successful
We trust you will excuse us in writing a letter directly to X sailing Models. Circu-
you, but we feel that we have something to tell you which will
be to your advantage. We know that amateurs often find a }ar t-c Ils the rest. Send
difficulty in getting supplies, as the majority of firms do not or it.
bother with these small things. We do. We are prepared to WM RICHARDS
quote prices for anything you may want in carrying on your ° .
pastime of making models. We specialize in model ship fit- 47 Trement Ave. New York City
tings, castings, patterns, model boilers and boiler fittings. We
also have made arrangements to supply you with all the cast- ]
ings in the rough or partly finished to construct the engines and OH ust What I Wanted
boilers described in this magazine by Wm. A. Helms. Real Model Racing Yachts
L Write us what you want and we will supply you. Until the Sails Faster Than You Can Walk
amount of business justifies a store we take orders by mail only, Dot o B sad_boys. Con-
and guarantee a prompt delivery. Hoping for your support, MR vY Laa B iy e, and
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A SIX-CYLINDER AIR MOTOR
(Continued from page 314)

the pistons are to the top, the more z cosﬂ
effective travel or stroke is obtained.

Care should be taken that the pistons do |
not hit the cylinder tops, as the engine Fﬂ
will not rotate and the light connecting| |
rods may be bent. The front plate of | f ;
the crank case is machined from steel | (%
or brass and carries a flange by which| .
the propeller is driven. This engine| |’
 will swing a twenty-inch diameter two-|
blade screw, having a pitch of approxi-
mately 30 to 36 inches without any
difficulty and operates well on an aver-
age air pressure of about one hundred
pounds. Obviously, the more air pres-
sure supplied, the higher the rate of
revolutions and the greater the power
output will be. The motor will work
on any air pressure that the usual type
. | of airplane model air reservoir or tank
will carry. A simple collar with a
small set screw is used to keep the taper
valve seat tight.

After assembly, the engine should
be run on a lathe or drill press, by
holding the cylinders from turning and
rotating the crankshaft by catching it
in a chuck, supplying plenty of oil
and lapping in so that all parts will be
a good fit before the engine is used.
This running-in process makes for an
easy running and well fitted engine
. | and one that will require a- minimum
consumption of air.

Those who take their work
most seriously are most like-
ly to be found using Tycos
Temperature Instruments—
Indicating, Recording and
Controlling

Among Tycos Products are:

indloating Thermemeters

Roesording Thermometers

Ceatrelling Thermemetare
meters

Aato - Wheel to Keep Up”

¥wu- ﬂ.uﬂ
[ 1) 'r-u'u instruments
Laberatery Glasswars

?c.o:unll Thermometers

Are You Going to Give Up a College Education
BECAUSE YOU CAN'T AFFORD IT?

Will you allow yourself to go through life handicapped by the lack of technical
education, knowing that you can never attain the success that would have been yours
if you had gone to college?

NO!

If you have the stuff in you of which success is made you need not think of the cost
of going to college, for EVERYDAY ENGINEERING MAGAZINE will pay your expenses at
any University, College, Trade School or Correspondence School in the United States.

Everyday Engineering Will Finance Your Education

in return for all or a portion of your spare time. It may seem too good to be true, but it
is no less a fact—Four years at college with all the opportunities of learning, with the
social life, which, in itself, is of tremendous importance in the life of every man.

To make arrangements for starting this coming fall, write immediately to the “Circu-
lation Department”’, EVERYDAY ENGINEERING MAGAZINE, stating the name of the

University to which you want to go, the course you are desirous of taking and the
approximate cost for the scholastic year.

Here is your chance. It is up to you to take this opportunity now.

EVERYDAY ENGINEERING MAGAZINE
2 West 45th Street New York City, N. Y.
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~ Useful Books on
Mechanical Subjects

Electro-Deposition of Metals
By George Langbein
and
William T. Brannt

new eighth edition of this vol which
has been completely revised, eonal on-
larged and entirely reset, is now ready. It is a
complete ve treatise, tten

tion rding the objects to be ted while in
the bl:g as woll as before and after electro-
plating. This volume is the book on the
subject in the and eovers

Price $7.50

Complete Practical Machinist
By Joshua Rose

One of the best-known books on machine shop
work, now in its twentieth editlon, and written
for the practical workman in the language of
. It gives full practical Instructions

should be properly done.
rise &u and driling,
bhardening and tempering, the
of tools, tool ding, marking out work, mashine
tools, etc. roughout the entire classic the ex-
lanations are as clean-cut as the tools they
ribe, and the earnest mechanic or machimist
greater efficioncy will be helped toward
using both head and hands to better advantage.
Nooi machinist’s library is complete without this
volume.

847 Pages. 432 lllustrations
Price $3.00

Metal Worker's Handy-Book of
Receipts and Processes

By William T. Brannt

This volume is a valusble work of reference
and instruction for afl in the wor!
of metals. It is a collection of formulas an

with ordinary care as to quaotities and manipu-
lation the results may be implicitly relied upon.
It treats on alloys and amalgams; hardening,
tempering, annealing; bronzing and coloring:
casting and tonndlm: cements; cleansing, grind-
ing, Dpickling, polishing; decorating, enameling,
engraving. etching;: electro-plating,
pering, galvanizing, gilding, nicke
tinning. etc.: fluxes and .
and varnishes ; solders and soldering ; welding
welding compounds. To the new edition has been
added several new chapters on die-casting, ther-
mit and oxyacetylene welding, ete.

582 Pages. 82 Illustrations
Price $3.00

Send for our new 48-page descriptive cata-
logue malied free on request.

HENRY CAREY BAIRD &CO., Inc.

Publishers of Mechanical
and Industrial Books

2 West 45th Street, New York, N. Y.

SURE

AIMS have been made that under

the heavy demands on journals
and the necessity of keeping them in
cool running condition, a properly com-
pounded grease is safer in operation
than by the use of oil, no matter how
carefully the latter may be applied.
From the experiments of Beauchamp
Tower, a British engineer, the “film of
oil” theory was established. The in-
stant that this film is broken and metal

“Pressure
Gavge

Shut-0ffF
Cock---~~-

LN

Apparatus for determining oil film pressure

touched metal, all laws of lubrication
failed. Mr. Tower’s experiments also
show that there is a best lubricant for
every class of service, ranging from the
heavy oils and greases, with high vis-
cosity or “body” for great pressures,
and low velocity of rubbing, to the light
spindle oils for low pressures and high
velocities. Good judgment based on
experience is the best guide in the se-
lection of the proper oil for each ser-
vice.

The results of some of Mr. Tower’s
experiments are interesting. In the ac-
companying drawing is shown a simple
device showing the pressure on the oil
or grease film in a journal box. A hole
was drilled in the cap of the box for
the purpose of applying oil at that
point. It was found that oil would not
enter there, and a bath was applied be-
low the box, inserting a wood plug in
the hole. But this was always forced
out by the oil. Mr. Tower then con-
nected a pressure gauge and found that
while the pressure on the journal was
100 1bs. per square inch, the pressure
gauge recorded an oil pressure of over

200 lbs. per square inch. Apparently

DETERMINING OIL FILM PRES- -

the journal with oil adhering to its sur-
face serves as a pump constantly lifting
oil to the top. The adhesion of the oil
to the surface made it possible for the
pressure at the center to reach this very
high point. The importance to be at-
tached to this is that journal boxes
should be constructed so as to admit of
the pumping of the lubricant up the
side to the top. It is readily concluded

" that if an ample supply of lubricant

can be maintained between rubbing
surfaces of fluid pressure twice as great
as the unit pressure on the journal,
there need be no concern as to the fail-
ure of the film separating the metals,

STUDY OF ENGINE TESTS

'HE National Advisory Committee

for Aeronautics, Washington, has
just issued Report No. 46, “A Study of
Airplane Engine Tests.” It embodies
deductions drawn from results of many
tests made upon one engine in the alti-
tude library of the Bureau of Stand-
ards.

Three major variables are consid-
ered; namely, speed, altitude and
power, as well as other variables, such
as best distribution, friction losses, car-
buretion, etc.

The work shows that:

Power varies approximately with the
density of the air, decreasing with alti-
tude. The heat supplied in the fuel
should be proportioned to the density
of the air, up to nearly 15,000 feet alti-
tude, above this altitude a richer mix-
ture should be supplied. The thermal
efficiency based on brake power is a
variable, but when based on the indi-
cated power it is nearly a constant for
all speeds and altitudes. The sensible
heat in the exhaust varies somewhat,
but is closely related to the heat rejected
on the theoretical (Otto) cycle. The
pounds of fuel per B. H.P. per hour is
constant up to nearly 15,000 feet alti-
tude, but increases at the higher alti-
tudes as a richer mixture is required.
When fuel consumption is based on
B. H.P. it steadily rises with decrease
of density owing to the effect of a nearly
constant friction loss at a given speed.

In the production of nitric acid from
Chile saltpetre, acid sodium sulphate
has been a waste product. Recent ex-
periments in melting with silica and
other substances used by the glass-
maker have resulted in the production
of a clear greenish glass with a saving
of over one-half the sulphur in the salt.
If charcoal is added, some of the sul-
phur may be recovered as such, being
reduced from the sulphate. It has long
seemed as if silica, which may be com-
mon sand, could be used as an acid to
expel other acids from their combina-
tions. At high temperatures practically
no acid can resist it.
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Moror Boats AnND Boar Mortoas. Design,
Construction, Operation and Repair. B
Victor W. Pagé, M. S. A. E. and A. Clu{
Leitch, N. A. 524 pages, 6 in. by 9 in.
372 illustrations. The Norman W. Henley
Publishing Company, New York Chty.
This is a brand new book on motor

boats and should be of value to every-

one interested in boats or engines. It
considers every phase of motor boating,
as it considers all details of modem
hulls and marine motors, deals ex-
haustively with boat design and comn-
struction, design and installation of all
types of marine engines and gives ex-
pert advice on boat and engine main-
tenance and repair. Not only is boat
construction fully treated, but every
needed dimension is given for building
from complete yet simple plans, and
construction is considered step by step.

Everything from the selection of the

lumber and laying out the boat molds

to the finish of the completed craft is
outlined in detail. The boats described
have been built by the author and the

plans are right. The book has also a

special chapter on seaplanes and flying

boats and includes complete working
drawimgs for boat builders, giving full
instructions for building boats ranging
from a general utility 16-foot model to

a 25-foot raised cabin cruiser from

tested designs. It is divided into two

parts and is practically two books in
one binding. Part 1 deals with the
hull and fittings. Part 2, the Power

Plant and its auxiliaries. It is the

most complete book on motor boating

we have examined to date.

Tar Exrrcrmician’s Hanoy Boox. By T.
O’Conor Sloane, Ph. D. 823 pages. 593
illustrations. Flexible cloth binding. 634
in. by 45 in. Published by the Norman
W. Henley Publishing Co., New York.
The Electrician’s Handy Book has

rapidly won its place in electrical
literature and has already had a large
clientele of readers. We note with in-
terest this new edition which, while
including the original matter of the
book, has by extensive additions been
made thoroughly up to date. It has
filled a unique place in the literature
of the science and the additions with
their numerous illustrations operate to
maintain its very high standard. The
entire field of electricity is covered by
the text, and the numerous illustrations,
by their great clearness, facilitate its
clear descriptions of electrical theory,
operations and apparatus.

The book has a very full table of
contents and is thoroughly indexed. Its
very clear and systematic paragraphing
make quick reference very easy.

FACTORY GUARANTEED
ALL SIZES
. PROMPT DELIVERY

Polyphase Motors

€ anel N jdmer, A, C, 200 v
e 1750 R 1M, Complete
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Ter . $66.50
28 - $86.50
3unr . $98.50
Skr. $116-50

1 N P. Spechel Grindimg

1/a
a
1 /'2

Beneralors
Kauitabdy for all fighting. Tl lowy
b ol Pvwes
Rrguiee:

8v.10 amo $19.50
150100 $26.50
40 v, 6 amp 53 1..50
110 v, 2% amp. $31.50
110, 5smp. - - $52.50 ot Setieg 50
v, 120mp - $52.50 $106
110 v, 9% amp. 367.50

TS

Birect Correat Motors,
110 ar 220 volta. D. C., shunt wound,
110 R. P M. With base pulley and
slarting box

i s e $28 -50

1
2 ur

sur . .
s5ar

WRITE FOR CATALOG. DBARGAINS IN MOTORS AND GLNERATORS

Single Phase Motors
110220 valis. A, ., 80 eycir,
won R J* M. witl puiley

1/4 broi v $928.50

14
11

M P, Weshiag
L)

. s28'50 WP 118 u. grinding
Salling moler

W P. ndaciien, il
ood stert

H.P, repulime induction

Vg 1 e i $54.50
T wwecis. $74.50
1 U e miine $126-50
3 L ire e $146-50
$188.50

$28.50

o $58.50 $46.50

b .. .$82.50
$124.50
$142.50
. . $21850

W P. revatuien isdaction
wild ihding base

SPECIAL
19 reits '
-P-lc. e

1/gneic

Complets. sord. plug sad
MONLY BACK

SRIPPING TERMS:

40 v, 25 amp. - - $67.50
110v,15amp $116.50
40v.,50amp. 3116.50 |
110v.26amp. $156.50
110v,50amp. 323850
Sl Pasein £ 16.50

Geserato 80 Mo

CHAS. H. JORNSTON,

B, doposll reicsd oo ol wdans
Exgrons  Sdi ol with B of Lasing stiached by hroght

=7 826:50

GUARANTEL
Balases € 0. 0. iy

MANUTACTURIF=" DISTRIBUTLR

Box 10 , West End, Piltsborgh, Ps.

Discover I

Your Talents
What Are You Best Fitted For?

Personal, Mental and Vocational analysis,
by Dr. 8. 8. George, M.A., PA.D., former

U. 8. Army expert. WIl help you know

d and what you are best fitted for.
%&mdmmmmﬂ
o approval m““wgb&mhm
I1f 1t is not satisfactory return it o
and we will refund your money.

The Vocational Guidance Institute

§

2255 Oreadwuy, New Yerk ONy

==
CLEARTONE PHONOGRAPHS
$4.00 o §$200.08 Netall
Owr MLM offers Neodles 38c po
DTln& lots of 500,000. Motors $1.¥
B Ot gt e i Brioes 4o &
gﬁ each Im.z. Noedles, Bapphire Petnb
spd Parts st reasonable Dricss.
Write for owr $4-page oa! the na
one of its kind In Amerioa. {llustrating
different styles of Telking Machines and
over 30O erent Phooographic Parts
LUCKY (8 PHONOGRAPH COMPANY
Export Dept. 460, K. 15th B, N. Y..U.8.4
Outfit No. 8 indude 10
goud de-
ma e cens. 3 ply ‘wesd, Rardware,
meshanical perts end every-
imcleding Antmal Wi .n'nd Clm?u”'° . %
ot agan agon
:-nwmw-mwmuummcmm
19 Wid and Dumsestie Animals Ikicking and ‘muu
Donkeys with riders and other Clrous h ot
h.MMMoﬂq‘lﬂ.fMMEﬁom work
with UmakeM Nu. § at the same time. e for families.
wy olubs and echools Bend §10 for this set Dealers
buy Christmas tays Bow
W. R. PRICS, Inc., Dapt. 17, Usmehol Bidg., 127 Sth Ave., N.¥

arn '35»J00.Wee

BECOME A PROFESSIONAL
PHOTOGRAPHER

Big opportunities NOW. I *nys
Jualify for this fascinst- KIN
ing profession. Three &
months’ course covers all \§UI

y
branches :

IOTI'ON PICTURE—~COMMERCIAL—PORTRAITURE
Cameras and M aterials furnished free

Preotioal T at. Day or evening
classes: odgy terma. 'l'h.!nbaoldnma:i.d Buperi-
ority. Call or writs for complets catalog No. 3.

N. Y. INSTITUTE OF PHOTOGRAPHY
141 W, 36th St, N. Y. 508 State St., Bkiyn.

You CANMAKE

Bic ProriTs
Charging AutoStorage Batteries

$100 to $300 Profit
Every Month

Start Now making B1G PROFITS.
HB Equipment most dependsble ot
the market—no repairs, no burn-outs,
no expensive renewals—pays blggest
profits with least exrpense—economical
to operats, never wears out.

1t ocosts only 100 to 15¢c each to
charge "batterles the HB way-—cus-
tomer Days T3c % §$2.00. Jo
those profits!
An HB Battery Charger for
Every Size Battery Business

R ' [ Aae | BR

Smal Cash Payment Puts Any HB Charger
n Your Garage —-Cheese the Size Yeu Need

Mark & aoss (X) oo picture of HB Charger you need
—then tear out and mail this ad. All you need is the

do tt—easily. 8Soid ou 10 days trial under HB Abeolute
Money-Back Quarantes. You run no risk Writs TO-
DAY for information.

HOBART BROTHERS COMPANY
Box EE-77 TROY,; OHIO

Buccessful Momufectwrers Bimoce 1803

$110 A Month To Start As
=3 _Railway Traffic :
2 ﬁl’nspedor

salary from the start
spectors advance rapidly—they work
railway officlals who are ooustantly seeking oaps-
ble men. A pleasant position—you beoome brosd-
minded—you travel and see country, expenses pald
8.B.T.1. instruction !s very interesting—it’s easily
waimilated. Weo arrange for position; no age limit
Those who started studying a few
months ago 1l positions today.
and they're ou the road te still
further advancement, so write
Immediately for Booklet D &8
nefore you turn this page.
Standurd Busivess Tramiog Institate,B affale N.Y
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To the Man with an Idea

I offer a comprehensive, ex-
Eﬁ , efficient service fer
s prompt, legal protection and
the development of his prepesi-
Send sketch, or medel, and
description, for advice as to
get:lt:lh tents, y ’ﬁl:r | e
pa etc. Preliminary
advice gladly furnished witheut

nccurately ad
sble patentability
any expense.
Boo!k.l:t of vd‘;u:lle information amd

RICHARD B. OWEN

PATENT LAWYER
144 Owen Bullding, Washingten, D. C.

BATENTS

.| Before dlndocing your invenition
“| anyoae, send for blank form, “'Evidence
of Conception,” to be signed snd wit-
nDessed. Form and information oon-

cetning patents FIilEE,
WINE

LANCASTER AND ALL
225 Ouray Buliding, Washingtes, D.C.
Originaters o& the form *‘Beidence
of Ooncetion’

WILLIAM C.LINTON

Consulting Engineer and Patent Attorney

“Inventor’s Adviser malled free en
request. Gives full information as to
Patents, Trade Marks and Their Cest.

384 Universi St.ommm F St., N. W
ors , N. W,
R ashingten, D. C.

Montreal, Canada

.
Competent Patent Service

By a Fermer Ex Official of the U. S.
Patemt ce

NORMAN T. WHITAKER

" ashington, D. C.
Branch tlﬁm 87 Nassau Sk New York City

FreeBook onPATENTS

Contains valuable mformation and adwvice to
inventors on secunng Patents. Send

or sketch of your invention for Free Opinion
ol its patentable nature. Prompt service
20 years experience. Write today
TALBERT & TALBERT 4850 TALBERT BLDG., Washingten,D.C.

CELLULOID

SHEETING, PRINTING, MOULDING,
TURNING, DIE CUTTING
AL WORK, ETC.

NAPIER BROWNING CO.
108 W. 40th ST. NEW YORK CITY

INVENTIONS DEVELOPED

W £

Absolute Secrecy Guaranteed
CONSULTATION

Phone Barclay 9134 96 Warren Street
New York City

BOOK REVIEW

Prospector’s Fierp Boox AND Guipk. By
o H. 5. Osborn. Ninth Edition. Revised
and enlarged by M. W. Vgu Bemewitz.
400 pages, 43¢ by 73§ in Pocket-
book style.  Illustrated. Carey
Baird & Co., Inc,, New York.

« Some idea of the scope of the ninth
edition may be gained from the fact
that a spirited introduction emphasizes
the necessity of prospectors receiving
some technical training. The chapter
on preliminary instruction covers the
fundamentals of a study of the earth’s
crust. Then follow discussions on
practical minerology, crystallography,
the value of the blowpipe in prospect-
ing, surveying and chemical tests in the
field. Separate chapters are given to
the precious and base metals, also to
the non-metallic minerals. A general
rearrangement has been made, and the
metals or minerals found in associa-
tion are considered together.

The chapter on the non-ferrous or
alloy group of minerals is entirely new,
being the best information available.
The section on oil has been expanded,
while the subject of oil-shale is new.
A new and little known, yet successful
method of prospecting for gold, is in-
cluded, while surficial indications for
copper receive full attention. The
chapter on gems in the previous edition
has been rewritten and condensed on
that subject, but to it has been added
matters concerning gemstones used for
industrial purposes, such as abrasives.
A general chapter covers many useful
minerals and salts, the old matter be-
ing amplified and brought up to date.

An important guide and suggestive
aid throughout the new book are the
many brief descriptions of ore deposits
of all minerals occurring in scattered
parts of the world. These have been
abstracted carefully, and tell how cer-
tain minerals may be expected to be
found. No other prospector’s book
contains this class of information. An-
other special feature is the lists of out-
fits, prices and manipulation of the
apparatus. In the appendix will be
found numbers of useful tables, an ex-
planation of the unit system of buying
and selling ores, and a complete glos-
sary of mining and minerological terms.

The conclusion has been reached that cop-
per is an advantageous constituent of steel.
Two samples are cited. One contained 0.86
per cent. of copper and the other .030 per
cent. copper. The first sample is better un-
der all conditions with a higher vield-point,
higher ultimate stress and greater reduction
on area with a slightly lower value for
clongation. Under the Brinell and Shore tests
and the Charpy impact test the sample with
the larger percentage of copper was the
harder. In its general effects copper in steel
is comparable to nickel which has been used
so much in the last few decades of metal-
lurgical practice.

the national
Joy smoke
Our exclusive

patented process
cuts out bits and

parch.,

PRINGE
ALBE

You can bs quickly cured, if you

STAMMER

10 cents osin or Mﬂ-ng
book on and “
Oanee and Cure.” It tells how I myself
after stammering for 20 years.

Beajemin N. Bogme, 910 Bogno Midg., Indisapelis

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 Cepies 9d, Post Free
Te be eatirely up-to-date in yeur
maust be n.:ulncrib. t{.-
_ The Wireless World.

To the Publisher,

The Wireless Worid,
12-13 Henrletta St.,
Londen, WC2, England.

Please enter me as a su

becriber
to the Wireless World for the
period
for which I enclose........

......... to...00000

Neme ................ 00000
Address
Please write distinctly.
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Professional Assistance
and Consultation

We solicit the patronage ef inventors
and will give prompt, cenfidential
service in the perfection of ideas.
Cemplete drawings and plans pre-
pered. Specialists in steam and gae
engine appliances.

‘ Correspondence Invited.
L ¢ Us Know Your Problem

BURGESS

ELECTRICAL
HAND -BOOK

(called THE BURGESS BLUE BOOK, originally in blue-print form)
SHORT CUTS AND TIME SAVERS

Prepared in pocket size especially for practical stand and remember. Easy to apply in practicsl
men and those taking up the study of electricity. work. Masy valuabie stuats met to be foumd
Ceatains drawings and diagrams of oelectrical in amy other beek. Of value to any electrical
machinery—over 200 formulas for caloulation and man, whether Technical Graduate. Electrical
problems werked osut shewing how formulss are Engineer, Student or Practical Man.

used. From the personal note book of Yorke Electriclans all over the world are sending for
Burgcss while on all different kinds of electrical this book. The most compiste and valuable

work covering & period of nearly & quarter of o book of its kind published. Nothing else like
e it. If you have never seen this book It is
Electrical laws, fermulas, metheds of calcula- impossible for you to realize what you have
tien, ote. Simplified and made ocasy %o under- miseed.

Price $1.00

Send dollar bill, money order or check. You take no chance—money back ANY TIME
if not satisfactory.

THE BURGESS COMPANY
Consulting Electrical Engineers
YORKE BURGESS, President

Engineering Division (Department 108) 750 E. 42nd Street,
CHICAGO, ILLINOIS, U. S. A.

Bell & Hoyt
366 Madison Ave. New York, N. Y.

Learn at Home !
Employers everywhere are look-
ing for skilled draftsmen. They are

offering splendid salaries, and good
positions are always open.

No line offers ater opportunity for
advancement. rafting itself not only
commands good pay, but itis the first step
toward successin Mechanical or Structural
Engineering or Architecture.

Thereisan easy delightful way in which
ou can learn right at home in spare time.
or 29 years the Internmational Corre-

spondence Schools have been gwmg men
and women just the training they need
for success in Drafting and more than 200
other subjects. Hundreds of thousands
have stepped into good positions through
I. C. S. help but never were opportunities
so great as now.

Let the 1. C. S. help you. Choose the work you
like best in the coupon below, then mark and
malil it today. This doesn’t obligate you in the
least and it will bring you information that may
start you on a successful career. This Is your

chance. Don't let it slip by. Mark and mail this
coupon now.

—— e e EETRAR GUT MEAS TS e e —

INTERNATIONAL CORRESPONOENCE SCHOOLS
BOX €0878, SCRANTON, PA.

Explain, without obligating me, how I can qualify for the
position, or In the sub T:d fore which I mark X’

ATTENTION! PRACTICAL BOOKS FOR

TWO GO0D BOOKS | | oo SR e
o lEngineering

Aﬂmmtuc for the Machinist, Drawing, Screw Cut-
ting. Bcrews and Bolts. Milling Machine Tables,
Henry Green Strength of Materials and other information. Ma-
407 pagel 509 (llultntiono, cloth iy
Price $3 postpaid

Wiring Diagrams, etc. Price per set
Wagon Magazine, both for $5.00.
SWANSON BROS.

chine work. e $3.25 per set prepaid.
One set of 9 Booh on Electricity.© Contents:
Pom Momn1 ELuemhlc M’;‘:I." ’l:nnsrgh%l:)lu
wer, FElectrio egraph AN =
Model M.ﬁng dl Electro Plating, Armature and Magnet
ln lll
By Raymond Framcis Yates $5.00 prepaid.
Automobiie Guide. Price $1.80.
400 pages, 301 fllustrations. cloth kes Au:nmobllo and QGasoline Engine Encyclo-
rice $3 postpaid 1a. Price $6.40.
A postcard puts you ou our mailling list. ower Wagon Reference Book for 1920 and Power
Storage Batteries Book 780.
‘A’u;omnlilslo Rcoh.d Maps of every otate In the
Technical Book Service nion ¢ oach state.
Hend money orders or stamps
186 No. La Salle St., Chicago, Ill. UNION TECHNICAL BOOK CO.
4020 McPherson Avenue, St. Leuls, Mo., U. S. A,

Barometrical Determination

of Heights

A practical method of barometrical levelling
and hypsometry. By F. J. B. Cordeiro. Sec-
ond edition, revised and enlarged, 6 x 4 In

Th limp cloth, 50 cents.
RA Home Btady

P n!t} basedt on

A the vears of practical
experience of Yorke Burgesa,

T who gives personnl attention to each
GH liudnk hue placed hundreds of men
TAU andboys in betterpositiona Beginnersgetem
plarment after taking the Burgess courwe a short
while—over85% of students nawengaged {n electrical work

For BEGINNERS and EXPERIENCED MEN

@ EASY ¢t
LEARN at

HOME

Buchanan’s

Tables of Squares

Containing the square of every foot, inch, and
sixteenth of an inch between one-sixteenth of

hat You Should Learn and
Tho Way You Should Learn It
Why the Ba: ml-l.h is best for you—Read what L. E
Walkina K M. E. of Brockton. re.
moet Electrical Engineers 1a the 17, S. and a plonoe-r in
el«-trio rei)way work, writes of the Ba school: “Itis
ndeed that there has been cetablished & eghool of
}‘hctrlmly on 80 practical lines Free !‘rom The Frille of
the general run of mrmt:&l:danco aek:on a Vou.
confident are we o T
FaVRE TS CEASE 17 YOU ANE ROT SATIBFY EASY YO LLAR
CASY TO B .

for this

Remarkable Book N-8
IT{COSTS YOU NOTHING

rAUc’"T

BURGESS ELECTRICAL SCHOOL l

YORKE BURGESS, Supt.
151 E. 42nd St.," Chicago, lliinols

Please

an inch and fifty feet. These tables will be
found to be of great value to all classes of
Engineers, $1.25.

French Measure and English
Equivalents

By John Brook. Gliving equivalents in Inches
and decimals of an inch and inches and frac-
tions of an Inch (to the nearest 64th 4 or —)
or from 1 to 1000 millimetres, and 1 to 100
metres, and table of fractlonal parts of an
inch with corresponding decimals. 80 pages,
4 x 3 ins., limp cloth, 40 cents, net.

Metrical Tables

By Sir Guilford G. Molesworth,
Fourth Edition, Revised and Enlarged
VIII 4+ 95 pages, 5 x 3 In.,, llmp cloth,
75 cents, net.

E:.Eml(ul. ENQINSEER
Electric Wiring
Rlectric Lighting
Electric Cer Runnin
Heavy Electric Tr-d’on
Electrical Draftsman
Eleotrie Naebine Designer
Telegnrh Expert
Practical Telephony
MECHANIOAL ENGINEERR
Mechenical Draftsman
Ship Draftsman
Machine Shop Practica
Tooimaker
Ges Engineer
CIVIL ENGINEER
Surveying snd Mspping
:}:! FOREN'N OR ENG'R
ITECT

Arebitectural Drafta
PLOMBING AND KEATI!G
Sheet Metal Worker
Navigator

Name.

OHENIOAL ENGINEER
SALESMANSHIP
ADVERTISING MAN
Window Trimmer
Show Card Writer
QOutdoor Sign Peinter
RAILROADER
ILLUSTRATOR
DESIGNER

BUSINESS MANAGEMENT
Private Secretary
BOOKKEEPER
Steaographer and Typlss
Cert. Pub. Accountant
Traffic Menagement
Commercis]l Law
GOOD ENGLISH
STATIONAKY ENGINEER
CIVIL SERVICE
Railway Mali Clerk
Textlle Oversesr or Bupt.
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CLASSIFIED
ADVERTISING
COLUMNS

but 7c a word;
the month to insure proper classification.

HAVE YOU ANYTHING TO BUY, SELL OR EXCHANGE?

about 7 words per line.

Automobile owners, mechanics, model makers, motor boat owners, radio and electrical
experimenters and students read these classified columns every month,
advertisements of things they need. Are you telling them what you hlve?
Advertisements should reach us by the first of

looking for
The cost is

— = e — ——
Agents Wanted dunity' id ioutes souadit whiste made. "G be heard Fiiaty sonndentia Kasbock . Deiebis e s rebema
and
MAKE 00 NEXT lATUlDAY B ator  for ?our blocks and instantly attzacts every pollcenun 8 facilitios for office consuliations. Munn & Co.,
MAK] .‘m‘wm. e m Tuhin (het distencs, Beot postpaid an recalpt of Ste | Patet Atiorney, 447 Woolwerin’Bulldng. ‘New Yori
Makes any ord run like x utld Btops -um;u and éo;:.nl’ncnoz?N olice; {Dspe £ Hobart Bidg., 582 Market buut San Frane .hm.'
to 8all ten to twelve & esgy. Bplendid pro€ts POLICE | KEYO m the best and most convenient for PATENTS In all matters pertalning tolnvendmmnn
and usire territory. wm.:&x for tnformats Ad- sed by 20000 pleased customers. As- National 1nstitute or lnvantou 118 Fulton 8t., New
dress Perrin Co., 1047 ard Bldg.. Detroit, Mich. sortment gl four giferant t sives sent )5""'"" P-m-m York City, havmc mmrm.
AG!ITS MAKING r '“KLY salling Bull & tamps aocep 8barpe Co., terson PATENTY WHAY YOU llV!NT It may be n.luablo.
. Hu me. No attorney’s fee un
m B uni &&:‘t.lb.-‘ FO'“:ALE—'I Bon without motor llssohoovs:ut: Hou(h ‘81%2. 'lnz-:ur: g]‘é"d‘" hr 0,
growing busin or ‘‘Roberts’” $3409.00. 3 Loan & Trus
tndepmdent'g .?l"v Co., ...U"m N.Y. | General Delivery, Clnvelnnd Oh?o. DON'T lose your rights to patent muouau. elore
WANTED—Man with l'ord home terri- MOTOR BOAY POWER PLAIT COIPL!TE——Four disclosing your Invention to ¢ send for blank form
tory or travel; earn §10 to ul au; eru par- Cy! or, Fiftem P. Motor; Rear l{nelo ‘‘Evidence of Conception’’ to and -nnm
ticulars. Barrett Motor Btarter Mfg. -Co., 1777 Broad- and Carburetor; Clutch and Ram Ow, Form and information concerning patents fres. Lan-
way, New York City. pm: Bploer Universal Jolnt. Must sacrifice. Practically caster and Allwine, 237 Ouray Bullding, W 3
. dutoinobil? Acceisories New. 100.00 ¥.0.B. New York. Box 10, Every- | D. C. Originators of Form of of Conosp-
- OAl.lFORNlA FARMS FOR SALE. Write for list “INVENTORS RECORD'® AND “BULLETIN® t
VYLEARITE USNER wiibons Vect, or ool WA | GALIP NI sranses olbhets il [ L L
7 ¢ h procedure. stch
free. us Agancy, E403, M owa, G“‘l” ea Pigs tion for prelunnury advice. Wm. uuwnu
STORAGE BATTERIES FOR AUTOMOBILES., We g tered Attorney, 394 Woodward Buudln( ‘ashington,
furnish all T A e pisasifle | WANTED 5,000 baby guibes wizs 3 to ¢ _weaks old 800
ng:uucgg. o C; tr&-:l 500 m 4 .eh.uodwao will r‘-.u. them for we? Breeding stock PATE?]‘I’&—F.- In Ilunllm% Frank 'r Fuller,
s deor . 280, supp! moders ‘estern e Antmal former c,
Aviation Industries, Drawer B, uan E. Cleveland. Ohfo. PATENTl—anﬂl. personal, 3 e
H 1 W d torney-st-law. skilled in all buneba. of Patent o8,
CONOULTING A!lO.AUﬂOAL AND AUTOIOTIVI e p ante Over 12 years’ actual experience; full information UPoR
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more aa sipiained A s TNVENTORS—Write for our free lustrated gulde book : -
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wll.l. YDU NlLF-—lnmdﬂb—to the best Lock-
Nut oo market ! (chnp. M ltte additional
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lhu ©

whea, s Eq!u M e - o

nmou. lll—-(l make

:n.nq You ‘ m%o to §10. dn in your
um. [ boum a cheap
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iTAHT s hunlneu of your own. 34 plans, $1.00. Joel
Tillberg, Proctor, Vermani,

Cameras
SEND favorits nDegative and 50 ocents for & beautifully
ted eularge:

moun ment, guarantsed to pl
money refunded hy return mail. Weatern Portrait Co.,
8t, Chicago, Nl

1118 Kendall
Chemicals

Exr!nlltl'ul. u.olATollE.. fully
m

$11.00 to $100.00

and actual photogrs, free. Wﬂu Dept. E-37, Lions
Bclentifio thu P‘hborlury Outfitters,”” Mt Oliver,
x

Electrical

INSTANTANEOUS Hot Water Heatar, aitachable any
fauost, nlmh hospitals, physicians, and denum' otne-.

0. Ford Onnp‘nyngo Weat d.o 8t., New ?ck
Ford Owners

tentable nature free. References.
Terms. VICTOR J.
48 Ninth, Washing D. C

Male Help Wanted

SALESMEN—C1 a Tnnnng. Experience unneces-
sary. Bend for

EVANS

DETECTIVES EARN BI@ MONEY, Travel, unusual
w Detective Corres

rite Johnson's denoe
Duk 17, 232 8heldon Ave., Grand Bumﬁn
gH!cflVl:L EARN lla IONEY Excellmc oppor-

you.
lo. Amrlcan hcun Bystem,

P tfu.

1968 , N. Y.
RAILWAY TRAFFIO INSPECTORS earn from $110 to
$200 per month and Travel if desired. Un-
ted advancement 0 age lmit. We train you.

Standard Business

SHORY STORIES. Posma. Plays Eio,
publica: terary Burnuh’l"c a1, ol
Stammering

S'I’-OTU-T Y-TERING and Stammering cured at bowme.
nstructive free. Walter chonnld 103 Potomac
Bunl Building, Washington, C.

Stamp:
APPROVAL 90% discount  Ref case  Btampe
uht.  Lang, 14339 8oth,  Clomen bt
WAVEVoy SEEN THE STAMP WEMALDT Tawt

pud
ur.‘mz monlh- trl 1 rar 10 Stam Pﬂhuﬂu
Co., Devt. E. Indlanapolss, 1ng > B
STAMPS FREE—00 all duhnnt for the namaes
collectors and $o0 postage. 30 Bwo:an :u':np- 10‘: 0
gngui stamps 100. ledo Stamp Co., Toledo, Otilo,

Telegraphy

furnished under_ guarantes. Write ror Book-
ot Cl( g‘& Tratoing

Miscellaneous

IULTIGHAPH‘. Adm hs, Duplicators, Sealers,
Folders, lLeas than ID Guaranteed one year.
Pruitt Company. ll! D, ll’ﬂl 1a 8alle, Chicago, IIL
SALES LETTVERS written by Jacobus, 'nn um who
takes ths Doubts out of Advertising. $8.50 e TQree
10.00. Jacobus Advertising Service, 1073 Bmtwd Ave,,
rvington, N, J.

WANT Goodell Pratt Lathe, with Bawtable. Pray, 103
Heath, Somervills, Mass.

ngt_m‘ifu WILES per with our 198

oot v—t.h-. Increased power. Btyles for

g'l‘mouar': plo ,in huh leu Atuen ourself.

une! days’

m m Carbure Company 600 Madlson
!& Duun.

FORD SPEED-POWER EQUIPMENT ntoctod 4 Bpeed
'orwar or,
ot or 20% 16 Vaive Omheld m«-

rings; light

1 spesd
bud speed ocarbure
rb |.n~
power
Aeeele rators ; -hnh; wirewheels ;
mcul wheel Aisos ;
16 80" Doubd}

o Un Wheslbase 5
%- In" Additional Frame Work Ubits;
.mnleu Llno 1 ton Shaft-Chain Drive Units;

Motion Picture Plays & Supplies
?‘2'8 -$300 PAID ANYONE for ideas, sugwestions suitable

photo; eNCce unnecessary; oomplets out-
line Free. ucers League, 530, Bt Louls, Mo.

PNOTOPLAYB WANTED. m. pnld. You can
write them. 's show rm articulars. _Rex
Publishers, Box 1754-10 md 1784A- l' Chi

Motorcycles

U.ED AND REBUILT Indians, KExcelsiors, Harleys,
by experts. Quaranteed

and
-hl wﬂmv W. save bl money. We
"f.'f Bank ofume-. amd
Floyd Clymer, Dept. 8,
da Denver,

tamp for Free t.
Motarcycle Dealer in

TELEGRAPNY (bo!h Mors¢ and Wireleas) and Railway
accounting Tremendous demand.
salaries. Ornc oovonmlu jos.  Oldast and llr'-t aﬂ'

established 48 years. expensse low )AT
part. Catalogue free. Dodge's lnld!u P -
paraiso, Indiana. e, ." ¥

Toys
AMERICAN IADI TOYS NEEDED. Homeworkers
small scale and Manufacturers on large scale ®
manufacture
Cannons, Wu

-bays, Animals,
Whl{tlen snd other toys and novelties. Omte-t ohance
for Industrial people to bave an independen

Enormous demand gives an unlimited ﬂcld md great
future all over the Unmd Bum‘, Canads and f

ml(x’ntﬂu b X ml!.: 0o %mf. Hundred
and more made complete per hour. asting orms, com-
plete outfit from $8.00 up. We these al yoar

5"'"%""’ ettt 5‘“-‘?‘1 h reliable parties

ve ces. on made th relia W
have connections all over the U " and o
made with these Casting forms are badly needed
wholesale and retall dealers on sccount of the sosred
in thess lines. Greatest ogpofumlv are offered manu-
facturers of American Made Toys. A strictly business
Ermd on _and no one need apply unless be means
B Tyt e e A e o B

. o had .
Bquare, New York City. . Unton

I ete Racing Cars $500.-$1730. B. V. Western 5 londo. S 0
#13 53""",,,""‘;._ Manuf 2. 150 Weet % UP. QUARANTEED REBUILT MOTORCVCLES. Typewriter Ribbons
F ] Excelsior N eindlen, lelu’;?l“ 'holoum TYPEW!IT‘EII nlBlgle‘. mmw}:{ 500c. Abbit
ormuias cﬁ.mw bullp'un A fres. | Ak “Motor " Corporation Typewriiey : ast pcow, York,
EXPERT OWENIST wil fumih Formula Frooeese .. N. Y, Watches
and Trade Becrets. All lines. Lists wW. L
Cimmings, PhD.. 138-130 Gordon Ave Byrasase, N, ¥, Opportumhes 55;::'{“1_:;\‘3» REPATRING. bricss moderste Ta-
For Sale :lu'rouomu: °w““s'.|"'c§“d labor, money saver lh':;nn enry Districh. Watohmaker, Hamler,
SUAr L] ton, Cal
PAINTS: Before paint, secure lht heavybodied 9
dampresisting l:l:‘“gﬂ. oft 'pdnn brick, oomu.z't. Pate”t‘g Wireless
i, o s Jarew or gmall "The many Topeat orders | PATENTS — Herbert Jenner, Patent Aty _and | WIRELESS \PARTS. PROMPT DELIVERY. Buandard
recelved due mm and fair duul speak Mechanioal Expert. eum 8t., &uhlnlwn D..,C 1 1%° switch knob-lever ocomplets 350. Bwitch points 'lm
for themselves. D?t. 51, Martinek Paint .., 08 report if & patent can be had and {ts exact cost. Bend screws 230 doun 8tate panel thicknass. Nowtay Elee-
Ave., N, for efreular, trh. Chariotte, N. C.

Please mention Everypay ENGINEERING MAGAZINE




