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A $500 raise in salary

Power Plant Library

Power plant practice complete, In-
cluding mathematics, bollers, engines
electricity, turbines and refrigera.fon.
Nuw the most used engineers’ library
in existence. Has enubled thousands
of men to puss the most rigld exam-
Inations, 2,500 pages. 1,500 lliusira-
tions, Eight handsome volumes,
bound In the tough T pattern of
clo.h, ns durable as leather. Price
$12, payable $1.00 per month,

Factory Management

A set of books written by leading
authorities, to help men fit themselves
‘0 take complete charge of the shop or
factory. Covers Industrial organiza-
tion, administration, purchasing.
manufacturing  costs and acoounts,
cnglneering of shopa. factories and
power plants. 6 volumes, 2,300 pages,
fully illustrated. Bound in semi-flexi-
ble karatol. Price $20, payabie $2 in
ten days and $3 per month.

Croft Library of
Practical Electricity

Without guestion of more practieat
value than anything of the kind ever
attemipted In the world of electrieity.
LEnables you to know electricity as ex-
perts know it. Mathematics, practieal
electricity. electrical machlnery, cen-
tral statlons, wiring for light and

er. wirlug of finished bulldings,
Ilusainatlon. 8 flexlble volumes.
nocket size, 3,000 pages, Price $186,
payable $2 per month.

Iron and Steel Library

The hilgh positions in the great iron
and steel world are now attsinable
through this Hbrary, which is written
v authorities uclunfly engsged in this
work, Metallurgy, foundry work, blast
furnaces construction, operation and
products, refractories. A complele
tron and steel library. Seven volumes,
over 3,000 pages. Fully illustrated.
P”ofh complete $24, payable $3 per
month,

Machine Shop
Library

Machine shop practice complete,
Written by elght practical men, well
known in the machine shop world.
Now the standard in America. No
other set of ka on the subject ever
equalled it in popularity. Mathema-
tics, drawing and design, composition
and heat treatment of steel, gears,
tool work, grinding, jlgs and fixtures,
screw machines, dles, etc. 9 volumes,
3,000 pages. Price $16. payable $2
per month.

Metal Mining Library

Herein is brought together in nino
flexibly -bound volumes the very meat
of metal minlng practice in Amerlca.
Examinations, principles of mining,
timbertng. thousands of working de~
talls, ore dressing, surveylug, account-
ing, costs. All the information you
need to reach the high positions in the
mining world. The most intrica ¢
problemms solved by plain words and
Illustentions.  Price $24, payable $3
per month,

Coal Miniﬂg Library

Coal mining and colllery practice
complete. Including outside and inside
wurk—bo:h mechanics snd engineer-
ing. Of assistance to every man In the
bustness, from the jowest paid man to
the aonerator. It ls now locked upon
as A iecessily, and as containing the
secrets of succeas [n coal mining. N
volumes.  3.000 es. 1,700 Illus-
ln(lt;lm. Price ‘f: payablo $2 per
month.

 <pmmn

McGraw-Hill Book Co., Inc.,
New York, N. Y.

Gentlemen:—I wish to say that my salary has been raised
€500 since 1 got one of the McGraw-Hill Home Study Courses,
and 1 figure on getting $300 more very soon. I thank you
very much. .

Yours truly,
E. O. Hentz, Clinton, S. C.

What would a $500 or an $800 raise in salary
mean to you? We have thousands of letters from
men in every walk of life who have bettered them-
selves through the aid of a McGraw-Hill Home
Study Course.

Right at this stage of your life an investment of
only $12 to $24 might mean your turning point.
You can spend ten times this sum without gaining a
better or more accurate technical education than is
afforded by a McGraw-Hill Home Studv Course.

Your last chance to purchase

McGraw-Hill Home Study Courses

At the old prices

Prices of the McGraw-Hill Home Study Courses
will have to be advanced very soon. Great increases
in all costs of manufacture make this absolutely nec-
essary. You have but a limited time to order at the
old prices mentioned in the coupon below.

A complete technical education
in your own home

The McGraw-Hill Home Study Courses are not corre-
spondence courses, and are not sold at correspondence
course prices. All the facts are laid bare before you, in
casily understood form. A few minutes spent with one of
these courses each day will soon give you mastery of the
subject treated.

< ==

65,000 men succeeding through
these courses

Over 65,000 men in the industrial world are using the
McGraw-Hill Home Study Courses as a means of reaching
the high positions. Letters are received in every mail telling
of large advances in salary due to these Courses.

Ten days’ free trial -merely
return coupon

Fill out the coupon below and return to us before prices

advance. We _ .
rﬁeefxamhdlioﬂwz/,om

will ship
McGraw-HIIl Book Co.. Ine., 239 W. 39th St.. N. Y

prepaid the
library you
Gentlemen: 8end for ten days’' free in: X y
et Eena e ¥ spection the Library

select for ten
[}Cﬂm'n Eleﬂrlcltr, ’us—myam«- §£2 per month.

days' free

mspectlo.n. If | JMachine Shop Llbeary, $16—payabie $2 per month.
not satisfac- [ }lron mnd Steel Llibrary, $24—payable $3 per month.
t t t L JMining Library $17—riayshic $3 per month.

ory return a { 1Coal Mining Library. $1G—pryrble $2 per month.
our expense. |

If wanted,
send the small
monthly pay-
ments called

for.

1Power Plant Library, $12—pavable $1 per manth,
| JFastory Management, $£20—payable $3 per month,
11 satisfactory I will send first payment In ten days and the
same amount each month until pald. If not wanted I will
re.urs the books &t vour expense.

Signature . ............coia.. S N6 T oeandbedid?) Tiuden

Resldence Address
Clty and State..
Your employer.
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its constituents the same elements that are in the remainder
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of that vitalizing force that gives warmth to ous bodies; that
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“intelligence’—its mastering inBusnce. Galvani's experiment
. with the frog leg would tend to prove that muscular energy is
THE RADIO DEPARTMENT. .. ... ....covinnotn 39 present in a dead organism, but merely lacks direction.

will probably come a day when these problems will

40 be more clear to us. Many explanatiohs have been 'of- -
fered, but how scientific are they? The man of scionce ¥

not satisfied with vague theories. Proof must come by direct

conduct by investigators that are satisfied with nothing but

HicH-FREQUENCY RESISTANCE............... 44 the cold facts, bare of doubt and superstition.
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My Real Purpose

My real purpse is to reach those who have not a lot of time and
money to devote to an electrical education, and to give them
what they need. By working in various branches of the elec-
trical industry, I learned that there were many men who had an
earnest desire to get into the electrical field, but could not do so
because they did not have the time and money to go to a school
teaching this work, K I also learned that a large proportion of
men engaged in electrical work, could not make the progress
they desired, because they lacked the technical details which are
necessary to the man who reaches the top. It is these men I
want, and it is these men who need me. Hundreds of such men
have come to realize that my instruction and advice has been of
untold value to them, and that my institution is run on a sound
basis and with a view of giving them what they want.

Not a Cut and Dried Book Plan

In addition to my practical and consulting experience, I have
designed instruction courses for various educational institutions,
which has given me an unusual opportunity to study the teach-
ing business from a practical standpoint. I have carefully noted
what men wanted and what they needed, in order to make good,
and I have designed and written my instructions with a view of
meeting these conditions. Letters from my students are sufficient
proof that I have succeeded and the results they are getting
through my instruction and help is very gratifying to me.

' Beginners and Experienced Men

My course of study and service suit both beginners and experi-
enced men, but I cannot do it all alone, nor do I wish to give
this impression. My students must be earnest, and be willing to
do their share of the work in order to make a success of it
Where I find students who are not willing to do their work as I

.

L] L]
Fifty-Fifty
My business Is rua en an abselutely 50-50 basls with my students,
s much souncerned with his weifare and pregress as | am with th
that | mest him at Jeast half-way ¢a any prepecition. | am L-dl‘
prics | ask, aad | glve the lastruction and ether help as dotal 1]
nﬂll‘ fres. give mething fres, and do met expect aaythin
R

Ales, have the
m are aftsr, and thelr paymeats
moaey frem mea whem | am set ping.

meoathiy
fad It Is met Just what
et expeot and | do aot

Apparatus, Instruments, Material, Etc.

Ceartain electrical apparatus, instruments. material,
for which there is no extrs

751 E. 42nd St., Chicago, Ili.

Taught By A Practical Man
And In Your Own Home

Put Part of Your Spare Time
To a Good Purpose
A HOME STUDY COURSE FOR AMBITIOUS MEN

charts, drafting implements,
detailed im the catalog., are included in the course and are a part of the regular
charge as It is covered by the regular monthly payments.

Y course of instruction is vastly different from the general run of correspondence work, as it is actually an
extension of a consulting engineering experience, which gives my students the opportunity of becoming
familiar with electricity as applied to everyday work, and as applied to their particular needs.

suggest, I return their money and ask them to discontinue, as 1
stated above, this course is for ambitious men, not triflers.
Among my students are beginners, electricians, foremen, main-
tainers, repair men, armature winders, power-house helpers,

° power-house foremen, Navy electricians, Chief Navy electricians,

chief electricians, Chief City Electricians and Contractors. These
men are taking my course and find my instruction and my help
of value to them. Not only are they satisfied, but they are
sending me more students. In several places I have nearly all
the men in the plant taking my work together.

What I Can Do

What I can do and will do is to help you whenever the oppor-
tunity offers. This statement is broad but I make good on it
in every particular. A student never asks a question, or asks
for help of any kind, but that every effort is made to see that
he gets what he wants. I do not say that I shall fit you to
qualify as an electrical engineer in a couple of months, as it
cannot be done. Neither do I say that you will earn fifty or
one hundred dollars a week when you complete this work with
me, because they are things over which I have no control. As
a matter of fact, there are men I have taught who are electrical
engineers today, and others are earning very large salaries, but
what you become, or how much you may eventually earn, is
mainly UP TO YOU. I do my part, and if you do yours by
following my instructions and advice, you will have the same
opportunities as others to make good.

Results of My Efforts

These three facts stand out to show how my work is accepted.
Practical men recommend my course to others.
Over 65 per cent. of my students are engaged in the elec-
trical business.
Over 11 per cent. of my enrollment was obtained through
satisfied students.

By that | mean | am just
e meney he sends me, amd
the u-nnunl'y 'l'.'

I YORKE BURGESS,
BURGESS ELECTRICAL SCHOOL,

2

| I ret Its n lue.
oat i3 permitted to pay for his seurse Ia full on start u...m.: uy-o.-rt: b-l-..-n'l‘ouI: ! 781 East 42nd Street, Chicago, Nlinois.

rivilege of disceatinming the eourse It they
t the same time, as § do

| Geatlemen:—
| Send me catalog describing your course in Electricity.

etV NAME. .

Fill Out Coupon or ) AADDRESS 1 i15 drers oo oo Telond oo Tasiusus o orsTor 16 o5l Ko 2575

Write me and 1 shall promptly nnd{ou one of my oatalogs which contains full informsatou l
regardiug wy course and the eervice I offer. l L o | I D R (P Sy - —
BURGESS ELECTRICAL SCHOOL LSTATE. ..ottt

Please mention Fverypay ENGINFERING MAGAZINFE
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you need to know.

7AHAWKINS

</ [ Electrical Guides

~
~

Flexible Covers
Handy ﬁet-Size
10 me&
3500—Pages
47007ictnres

place electricity at your fingers’ ends. They
cover every subject, principle, theory, prob-
lem, trouble, and way of doing things electri-
cally. Every subject is indexed so that you
can turn right to it. They are a study course and
a reference guide in one, written in glain every day

language—no wasted words—only what you need to
$1 a NUMBER know—full of up-to-the-minute electrical knowledge.

$1 a MONTH The guides are a complete course in electrical en-
gineering.

They will help you in ev:ry detail of the day’s work. You can't ask an

electrical question that Hawkins Guides can't give you help on.

The WHOLE SET sent
for your inspection FREE

The books are small enough to slip into your coat pocket—
handsomely bound in flexible black covers.

You can carry each volume with you until you have mastered its contents.
3,500 pages of actual information and 4,700 illustrations. Once you see
these books and put them into actual use you will never again want to be
without them. Try it at our expense.

TO EARN MORE—LEARN MORE

B .

Please mention EVERYDAY ENGINEERING MAGAZINE

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

READ N> rAKIIAL LIST UF LUNIRNED
Ne. | Contains 348 pages, 388 1Dustrations. Electrical signs and 3 . .
gmbols—static and current electriclly—primary cells—conductors It will cost you nothing to receive these books—to look them over—ask
and m'mm’—“‘m‘i"n‘:l l::idwn““ ity —magnetism—Induc- them all the questions you can think of—use them in your work—study them—pick
Uondimm—d;nmlgtn_bym“ - of dymamos—armatures- up some information that will increase your earming ability. We will ship you the
No. 2 Contains 348 pagws, 394'u1u-inuonl.. Motor principles— entire sct of 10 volumes en:rely FREE. . . Ve
armature resction—motor starung—calculations—brake horse- This is a sign of our confidence in the guides. ure gol oes not object to being
Peomeier — i ol et etsuranats = itnta | {epied, Keep them for scven daye aed if You do,not decide that you caa't get aiong
— S oL without them, return them to us and owe us nothing.
measurement —volunelers—walimelers—wstthour meters—operation % -
of dynamos—operation of motors, ete. When you decide to keep them you only have to pay $1.00 down and remit the
no‘;“()m;‘t:.haoo - 423 l.}luun“ nmnlhdl.)um:uuo: .mem(; balLaJnce of $9.00 on the e.:;y ayr‘:lem Iof .}iOO a month till paid for.
— an L] ons—inside, ou and undergroun: se the coupon to get e oks., t will pay you many times over.
flashery—lightning protection—rectifiers—storage bat-
tery systems, etc.
No, 4 Contains 270 pages. 379 illustrations. Alternating current What Users Say:
umpﬂ.ndplm —"::lt:lr;.mmlcumg dluumsl— Lhe‘pglwn ‘rn?wr Become a Sunel'lnwmnt“h ARG TIbEE T H E o e A u D E L & c o o
sator en—alterna oonstruction—windings, ete Hawkins Guldes are wo jouble the)
No. 5 Cootains 320 pages. 614 Wustrations. A. C. Motors—syn price. T bave been abls to secure nigher 12 Fifth Ave., New YOl’k, N. Y.
cronous u’n.ndd‘mulndm:llon motor D{rlndnlu—lA. C. commutator pay and a botter ponu%: zvuh‘}helr d-kL
motors — on motors — transformers: losses, coustruction, onar
connections. (ests—cunserters— rectifiers, etc, Bupt. Enkine Light & Power Plant, THIS COUPON BRINGS THE GUIDES
Noe. 6 Cootains 293 pages, 472 Illusln;::ra. Alternlung] current Erkine, Minn =TT [ G =) e [ S eeMem sw[tes] (=] (e (o
ostems—swi ng rrent ers—relay ightnin
—indicat! .pmg;,,_.mg;:?:o'd;"{ ct nl;ldl nw-:onfienwg ”;I'O}?g IE:';?)"II‘I 1 tnvested In Hawkina :
icating actor LOr—wa

measurement—switch boards, etc, “ Sre oz Electrical (}“’d" “’“fd odme T s A ! THEQ. AUDEL & COMPANY
Ne. 7 Contains 31" pages. 379 iliustrations Alternating current, o _swbee L amd amoinysd eesceis (f 72 Fifth Avenve, N. Y
.. - e'I’“um._l( bl m.dnlxrmen(_ selection. location "%:dk:zfﬂ-%u galned from your books o
erection, Llesting, running, care and repalr—telephones, . Pleas b
Bo. 8 Contains 332 page. 436 Nlustrations Teleorern  siacita. | enabled me to save a tranatormer house. | Havgin fhomdt o fer exam ninsuen
neous telegraghy and teleniony — wireless — electrolysis beli =hereasy Km vl agosils 'shald, Thave! ) Ship at q
slectrie Hghting—photometry, etc. s 3 thought myself in great danger and PP gatt Fao pe .v‘r:ox;lla,. S;dlo’:umi
'l:n:i @&un&,zu puu.ut;g’IUuag:gom_ eaitle raltmase.— h.lvl. mt:is letter ou plesse as I am | d,'"'mn peren dars and to further mall y’ou tl
¢! c 'OID vYes—Car Ng—! se er &8 you d [] a m th
osllanecus appiications—motion nlaurne—’n:um::::“]‘:?,u:“ truly thankful for having the llitle won- 1 & it ugil FERds
satomobile self-starters and lighting srstems, electrie vehiclen, otc, ders A. L. Foster, Opher, Colo
He. 10 Contalns 513 pages, 599 lllustratlons. Elevators—cranae Handy to Carry | Signature
e e At oy Wyl e L] o Ty e T e ey §

=1 ectro-pla can carry them 1o your A Oceupatlon
elactro-therspeutics—X-rays. eto. suits me for I never want to be without §
Also a cnrnﬂeu 126 _page ready reference tndex of the complete them ¥. 8 Collins :
library. This index has been planned to render eastly scoessible Richardson Engloeering Co., Hartford Employed by
m vast lnfoll;";(um conl:".;wd in lheY 10 electrica]l guides X ]

are over . cross erendes, ou T ——
find what you want to know Instantly, ___ —_— = = ) Residenco
_S_ENTQ‘NQ_!‘_‘ E?‘Y USE T"E c L= : | Reference E E Oct 9
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BEST PRACTICAL BOOKS

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

Vicroa W. Pac#, M.S.A.E. This is the most com practical
”d up-to-date e line automobiles u? th‘:i,?é;nponeat

derstand. 1000 pages. 1000 dmnh foyons s
an 0Ds.

Price, $3.50

The Model T Ford Car, Its Constme-

tion, Operation and ﬁ nclud-

ing the Ford Farm Tnctor.
By Vicron W, Pack. This is the mest com
practi book ev

’lhed.::thcl?otdar"” A bigh mde.ﬁ

How to Run an Automobile. .
By Vicroz W. hnl. 'l‘hu truﬁ
runniag all

ives concise instructions for

l“d"w' ‘ ':‘eumnobilel. bow to care
e features

shifting gears, controlling enane:u

ggii

178 pages. 72 illus-
Price, $1.00

Automobile Welding with the Oxy-Acetylene Flame.
By M. Kaite Dunnax, Explains in s simple manner apparatus to

13

be used, its and to constraot o shop equi t.

Proceeds m:"'mm-n-eu. of all sutomobile parts In 1

manner by everyone. 167 pages, fully illustrated.
Prleo. 128

Dies; Their Construction and Use for the Modern
Working of Sheet Metals.

l‘aj . V. Wooswonrn.

Automobile Repairing Made Easy.

By Vicror W. Past. A thorowhl(
book containing com rections for mhng
Warubuﬂmo thenoururm

in 8 thorowh non-technical man.
nt. k uuhlu 8

F:::E&:iﬁr u':'m' %s? m’ (3% § l)

Machine 8hop Arithmctic
J CoLvin-Cuxxxy, or shop men. Shows how

pilar book f
lems ar ker'ont and “why.” Inclodes change gears
g e mi.'i:f arilia. taps, ehriok and force fits; metric

system measurements and thrudu. Used by all classes of
neclnnlu and for instruction in Y. M. C. A. and other .r.hooh.
Seventh edition. 131 pages. Price, 00¢c.

Standard Practical Plumbing.

By R. M. Snnucx. Thi. is a complete treatise and covers the sub-

ect of '{em all its ches, It treats exhaustively
on dlo nhlled vork of plumber and the theory underlying plumb.
ing devices and operations, snd commends itse u once to anyone
working in any branch of the plumbing ‘trade. A large amount of
space is devoted to a very complete and practical treatment of the
subjects of hot water mprly. circulation and range boiler work.
Another valuable feature chapter on drawi for
f“ s. The illustrations, of which there are three bundred and
orty-seven, one hundred being full-page plates, were drawn express-

uy for this book and show the most modern and best American prac-
in plumbing construction. 6% x 9%. Cloth, 406 pages, 347
illustrations. Price, $3.50

American Stationary Engineering.

By W. E. Cranz. A pew book by s well-known luthor
the boiler room and hkea in the whole power plant.
result of years of u:oc in all sorts of
and gives exact in oﬂnn:mn cannot be found elnw ll’u
plain enoughb_for practical men md yet of value to those H‘i
profession. Has 3 complete examination for s license. Third otlwu
revised and ealarged. S pages. 131 illustrations. Cloth.

Price, $2.50
Brazing and Soldering.

By aues F. Hoparr. The onl k that shows you just bow to
u:yjoboflnuin(otn tln comes along; it tells
wwmke lrneeif u need one,

of nluble hnh. The fifth edit! of this k has j

Yu lished, and to it much new matter an:

rmulas for all Hndn of solders and ﬂ

Drafting of Cams.

By Louis Rouirrton. The laying out of cams is s serious ‘K:oblen

vy ”m“ oty ey i ot cam yon are Llely 5 run ¥ rm
for an o 0 h

Tica udd y ¥ y up

House Winng.

By Tumomuas W. Porre. up-to-date meth.

of instaliing electric light winng, or the electrician,
belper and apprentice. Contains i||ut the infcrluuon needed for sue-
ocessful wiring of a bumilding. fully illnmt;dl flexible

Electric Wiring, Diagrams and Switchboards.

By Nuwron Hazzisow, with additions by Tuow Porrs. This is
the omly complete wor u what zn
w about direct and ;luruun. enrrut ing. It is »

wire-maa, fi
edition. ano umﬁcm. Cloth.

High Frequency Apparatus, Its Construction and
Practical Application.

By Tuomas Stawizy Curtis. The most comprehensive and thor-
ougl: work an this inmamng subject t:;el't produced. The book is
in i nd i

reooﬂl o( the ruurcbu of ‘i'tn author :ver a period of u.-venl years,
dtmng which time dozens of coils were built and experimented with,
248 pages. Fully illustrated. Price, $3.80

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

By Oscar E. Pernico. A new revised edition, and the only eouplm
American work on the subj written by a man who knows not on! s
how work ought to be done, but who a

how to convey this knovledge
ita descriptions and illustrations. A numbet of dificult tudunin.
operations are described at len and illu
has nearly 500 pages and 350 illustrations.

 Henley’s Twentieth Century Book of Recipes, Fonnulu

and Processes.

chemi technol and practical red processes. This
bookofBO.meoodintbemoneom te k of recipes cver pub-
lished, giving thoumnds of recipes for the manuf,
articles for everyday use. Hints, helps, rncuenl ideas and seeret
processes are menled within its p&;

the useful arts in every respect. tains an immense number of
formulas that every one ouht to have that are not é:'und in say

other work. New edition. Cloth binding, $3.00. f Merooos
hinding, Price, $4.00
. Starting, Lighting, and Ignition Sys-
tems.
By Vicron W, Pact. A ical treatise on
This prachea voame "basbecn " writion with

reference to the requirements of the
non-technical reader desiring easily understood
explanatory matter relating to all types of au-
tomobile tnmon, mrting and lighting systems.
It can be understood myone even without

electrical knowledge. I‘ $00 pages. 297
specially made enmvinn. ew edition.
Price, $2.00
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with your present work.

Any big job that you want in the electrical field is yours
if you will train yourseif to fill it. It only takes an hour

or two a day with these books.

Big Pay for Jobs paying
Trained Men ;

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

Learn Elechricity
=the New Way

no longer necessary to go to school or serve an ap-
prenticeship to learn electricity. With this new library

of APPLIED PRACTICAL ELECTRICITY you leam
right at home—in your spare time without interfering

good, Jabs b e
e airin

somebranch
of electricity you will never have to look
for a job. The job and the big pay will
be looking for you. You can’t dodge a
good job if you have the "“know how"”
under your hat. Let these 27 great en-
gineers help you to the best kind of job
with their books.

Send the coupon below and get them
for FREE examination. See our free
offer below.

The Wgrld' s Greatest
Elecirical Books

LOANEDIoYOU

We will lend you this wonderful library to use in your own home or shop a

whole week FREE.

It won't cost you one cent. DON'T SEND ANY MONEY.

Just fill out and mail the coupon today and the set of eight volumes will come

to you by express collect.
books will do for you.

You be the judge and find out for yourself what the
Use them as you plcase. Show them to your friends

and get their opinion. Then if you have any doubt as to their value send them
back at our expense and you won't owe us anything.

Only 7 Cents a Pay

if you like the books ~fter a week's examination you pay us only $2.00 and the same amount

each mo!

until $24.80 is paid. This is only 50 cents a week—7 cents a aay. You can’t afford

to pass up a better job on these easy terms. MAIL THE COUPON NOW

American Technical Society
Dent. E-357, CHICAGO

Please mention EvERYDAY ENGINEERING )

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

It's a home study

What the Ellemgr)ts ot
BooksTeach ' ot a

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

Free Service o

Z of these great
electrical books we give a one year membership
in this society. This entitles you to consult our
engineers and experts on any electrical prob-
lem. Write as often as izou like. Ask as
many question as you like for one year,

Coupon is
All You

Send it
Now

American
Taechnical
Seociety

Dept. E-357

Please send me the 8-vol-
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ncering ior7 dayn’ examine
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receipt showing that the set of books
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and fully paid for. If I want to get along
w'thout the k=, I will return them, ufter
9 days, st your expense.
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LONG BURNING PIPE AND
CIGARETTE TOBACCO &
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-

OPPY red bags, tidy red
tins, handsome pound and
half-pound tin humidors— and
- that classy, practical pound
crystal glass humidor with
sponge moijstener top that keeps
the tobacco in such perfect con-
dition.
R. J. Reynolds Tobacco Co.
© Winston-Salem. N, C.

O use arguing about it, or

making chin music in a minor
key! If you’ve got the jimmy-pipe-
notion or cigarette rolling ’em
idea cornered in your smokeappe-
tite, slip in a few liberal loads of
Prince Albert! And, you'll sign
the longest lease you can hook up
to on about the cheerfulest brand
of in-and-out-door sport that ever
did ramble up Broadway or down
Lost Creek traill

Boiled down to regular old
between-us-man-talk, Prince
Albert kicks the “pip’’ right
out of a pipe! Puts pipe pleas-
ure into the 24-hours-a-day joy’us
class! Gives smokers more fun to
the square inch than they, or you,

the national joy smoke

Cupyright 1919 by
R. J. Reynolds Tobacco Co.

ever dug out of a pipe before!
Prince Albert makes a pipe or
cigarette a peace party at both

~ ends and the middle! Just hums

and hums the soothingest sym-
phony of smoke content that ever
sifted its happy way into a
man’s system! P. A. is so fra-
grant, so fascinating in flavor, so
refreshing !

And, you run plumb-fair against
the astounding fact that Prince
Albert can’t bite your tongue or
parch your throat! Because, our
exclusive patented process cuts
out bite and parch! Why, you
can’t get orders in fast enough to
try to buy up the supply for a
long, long spell!
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IT TELLS YOU HOW TO
MAKE AND DO THINGS

NUMBER 1

The Patrol Boat “Lucifer”

HE boat, Lucifer, is a scale
model of the sixty-foot craft
built in the early part of the war
by the Greenport Basin and Construc-
tion Company for the Russian Govern-

e

The model gun which
is mounted between
the cabins

ment. Some of
these boats were re-
fused by Russia for
financial reasons
and were sold in
this country.

The dimensions
of the model are
roughly as follows:
Length, 36 inches;
beam, 6 inches;
draft of hull, 1%
inches. Other dimensions may be taken
from the drawings. With the exception
of the heavy work of digging out the
hull, Lucifer was built entirely in a
study with the necessary tools kept in a
desk drawer.

The hull was gouged out of a solid
piece of sugar pine in the conventional
way, using templates to insure the two
sides being the same. By cutting out
the stern and putting in a transom

S e ey

By Martyn Baker

piece afterward, much labor is saved
in hollowing out the hull. It was made
so thin that a seventy-five watt nitrogen
bulb just showed light through the
sides. The deck is an eight-inch piece
of mahogany lined with a
gauge and pencil to imi
tate planking. It was re
enforced at pach end of

the openings

for the deck

houses by

pieces of soft

A close view of the cabin showing the detais of the deck fittings

wood glued and screwed on athwart
ship. A short section in the stern is
easily removable to give access to the
steering gear. The two deck houses are
made of mahogany. The rounding front
to the forward house was jig-sawed out
of a two-ply piece and finished with
file and sandpaper.

To the average model maker, the hull
and upperworks so far explained pre-
sent no unusual difficulties, but the

question of presentable fittings is in-
deed a perplexing one to those who have
not access to the little castings and
stampings from which professional
model fittings are made.

The bow of the
boa howing
fittings

It is here
that the ex-
perince gained
in making Lu-
cifer may be of
help to many,
for, with one
exception, all
the fittings
were made
from stock
easily obtain-
able at the corner hardware store.

The instruments used were the ordi-
nary assortment of light metal working
tools, and included in particular a set
of the little assorted shapes of files
knows as “Swiss” files, a good alcohol
blow torch, and several small sharp
punches and cold chisels. The stock
comprised sheet brass in three thick-
nesses, a little heavier plate brass, a half
dozen sizes of brass wire with drills
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to fit each size, and brass rod and tub-
ing bought as needed. In addition to
this, was some assorted pieces of sawed
brass in several thicknesses and widths.
This was used only in making the little
fittings that were cut from the solid.

For soldering, the combined solder
and flux in paste form known as “No-
korode” was found very convenient; in
fact, some of the more delicate jobs
would have been impossible without it.
For holding work together, fine black
iron wire was used as solder does not
stick to it readily. In complicated
places, wet rags kept one part of the
work from unsoldering while .the rest
was being done. A surprisingly small
quantity of solder is needed—the less
used the better, for
it only makes a
messy job. ‘These
few hints contain the
meat of a long and
varied experience in
building up fittings
with solder.

Many smaller
parts, such as cleats,
chocks, hoisting
hooks, etc., were cut
out of solid metal.
This is a very satis-
factory process, but
one which requires
considerable pa-
tience. The method is to saw off a
block of brass big enough to make the
fitting, but no bigger, to rough the thing
out as much as possible with hacksaw
and drill and then to take the “Swiss”
files and cut it to shape. The finish is
put on by two grades of emery cloth
and the polish with crocus cloth and oil.
Little fittings, even the tiniest, may be
made absolutely perfect in this way, for
the blow holes and imperfections of
castings are absent.

Starting from the bow of Lucifer and
working aft, the fittings were made as
follows: The bow plate and chain lead
were made of sheet brass cut and bent
to shape and soldered. The anchor
davit was heavy wire with the end flat-
tened to allow the tackle hook to pass
through. The cleat was made of wire
soldered into holes in the davit.- In
passing, I may say the spring wire is
the kind to use, for its strength is some-
times needed and it may be easily an-
nealed by heating it red hot and plung-
ing it into cold water. The little
eyebolt in the deck under the davit as
well as the dthers holding the rigging
were made of a loop of wire soldered
into two holes in a tiny square of brass.

A view of the finisked boat resting im its cradle

The projecting ends are poked through
holes in the deck and clinched. If the
reverse side is not accessible, the bolt is
made of a ring in the end of a single
wire and is driven into a snug hole.
The ground tackle took quite a while,
as it involved considerable detail. The
capstan was turned by means of a drill
frame held in a vise. The cutting tool
was a file. It was chucked by a short
rod threaded into the base which after-
ward fastened it to the deck. The chain

i

plate was cut from sheet with little
semi-circles of wire soldered around the
forward side of the openings and filed
smooth. The anchors themselves were
made from castings and were the one
fitting mentioned above not made from
ordinary stock. However, the writer
has since made several anchors from
solid metal which were the equal in
every way of those on Lucifer. The
cross cars were made of wire with lit-
tle wire rings soldered on and filed to
shape for the balls. The shackles were
made of fine wire. The chain cable
was originally a piece of eyeglass chain
which is obtainable in several sizes.
The dead-men or snubbing posts were
made of mahogany with brass pins, but
could be easily made
of square rod and
polished. The shore
line leads were made
of sheet and wire,
but cutting from
solid would produce
a neater fitting.
Port hole rims are
best turned on a
lathe, but in the ab-
sence of such a ma-
chine, short sections
of brass tubing cut
square and allowed
to project very slight-
ly from the side
make excellent rims. The inside is
painted black. Railing stanchions were
a stumbling block for a long time, but
the problem was finally solved by mak-
ing them of heavy wire with just the
end annealed and squeezed somewhat
flat in the vise. The flattened end was
then drilled with a fine drill and neatly
rounded off. The slight taper that full
size stanchions usually have is not
missed, but if the builder has patience
cnough, they may be cut with file and
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rail is unannealed wire stretched as
tight as it could be pulled with pliers.
Soft wire was first used, but it stretched
so after being put on as to hang in
loops between the stanchions.

The two machine guns fore and aft

= e — ——

The signal bridge was made almost
entirely of wire soldered together. The
three strips of sheet through which the
grating bars run must be identical, and
to secure this they were cut longer than
necessary and the ends temporarily
soldered together so that it was oamly

o —ang =

This view shows the deck plans of the Lucifer

were made of wire and sheet soldered.
The after one also controls the twin
rudders by a simple system of arms and
connecting rods, This does away with
any fitting for steering that was not on
the prototype. The hatches to the crew’s
quarters and to the engine room were
made of sheet brass, the four sides in
one piece and the top another. They
are held on by pinning through the
sides to a block of soft wood screwed to
the deck.

The conning tower was made of fair-
ly heavy sheet cut and bent to shape.
Before bending, the ports were cut by
drilling around them and then using a
cold chisel and finishing with a file.
The roof is soldered to the under side
of the angle formed by bending over
the top of the sides. A beading of wire
was soldered to the after edge of the
sides, and a rim of fine wire soldered
around each port. This was a lengthy
process, but well worth the trouble, for
it gave a finished appearance that was
otherwise lacking. The tower was

pushed up through an opening in the °

deck house cut the exact shape and
held by a Sange on the under side. The
searchlight was made from a 32 caliber
pistol shell with the ventilation boxes,
etc., soldered on. The base was made,
after much deliberation, from an old
collar button which had the proper

shape.

necessary to file and drill one piece of
metal instead of three. When they were
ready for the bars, the surplus ends
were cut off and the three pieces were
absolutely alike. In soldering the bars,
ag little solder as possible was put on
the under side, and the heat applied to
a different bar and strip each time so
as to avoid melting out the rest. The
railing is obviously of wire.

The mast is hard wood carefully
tapered and smoothed. The tendency
of most amateurs is to get all spars too
thick, -and the boat’s appearance is thus
greatly marred. The diamond yard
arm was easily made of wire and fast-
ened on by bindings of very fine wire.

The skylight over the engine room
was made similar to the hatches, with
the openings cut in by the cold chisel
and file process. Celluloid makes ex-
cellent glass. The companionway slide
on the after house was also made much
the same way. It was first laid out
flat on paper, then the brass was cut
and bent to shape and ends soldered in.

The three-pounder mounted amid-
ships took time and patience, but the
result was altogether satisfactory. The
conical mount was made of sheet with
the openings ¢ut out and a fine wire
rim soldered around each. Here again
the time expended in this fussy job is
amply repaid. It was topped by the

little drum which contains the spring

in a well known cheap watch. This
drum has teeth in its periphery, and
forms part of the pointing mechanism.
The barrel was made of two sizes of
tubing with a wire soldered around the
muzzle to give the bell shape. The
square breech was made of sheet and
soldered on. The barrel is held in a
carriage made of a large piece of tubing
cut away except for a ring at each
end, a lengthwise strip down each side
and a half ring underneath where the
trunnions come. The recoil cylinders
were pieces of rod soldered to the top
of this carriage. The carriage swung
in a fork made of heavy sheet soldered
to a disc which in turn is free to re-
volve on top of the comical mount. A
pair of arms soldered on form the bear-
ings of the worm gear which was made
by soldering a few turns of fine wire
properly spaced on a heavier wire and
filing it to shape. The hand wheel was
a gear from the same watch as the top
of the cone, the teeth being removed.
The elevating mechanism consists of a
sector of another gear soldered to ome
arm of the fork and a gear with pinion
combined engaging this, and tumning in
the carriage. The pointing and train-
ing action is rather delicate and will
not stand rough handling.

The strut for the propeller shaft was
cut out of solid metal, but could be
easily built up from a short piece of
tube and some heavy sheet. The stuff-
ing box was made on a lathe at a later
time, but a good one can be made from
a piece of tubing larger than the shaft
with a plug in each end drilled to fit
the shaft. This is filled with grease.
The propeller is best made as described
in a recent issue of EvErypAY ENGI-
NEERING, by the built-up process.

I have left the description of the ven-
tilators till the last, for they are per-
haps the most perplexing problem of all
parts. The smaller ones were cast of a
zinc-tin alloy in a plaster of paris
mold, and the two larger ones in front
beaten from very soft thin copper over
an iron form, but both these methods
have their disadvantages for the ama-
teur.
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Airplane Models and Wind Tunnel Tests

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

HERE seems to be an impression

on the part of many uninformed

people that model making is not
serious work and that it is chiefly a
hobby or pastime indulged in by men
seeking mechanical recreation. In many
lines of mechanical endeavor model
making has an unquestioned practical
value and is the means of carrying on
experiments with new inventions at
much less cost and with greater ease
than would be possible if the experi-
mental work was done with full-sized
mechanism. Model making is serious
work that calls for a high degree of
mechanical skill when it is used as an
adjunct to either scientific or mechan-
ical development.

Scale Models Valuable

This is especially true of the small
airplanes that are used in wind tunnel
tests. It has been known for some time
that experiments on scale models of both
ships and aircraft afforded a means of
obtaining valuable information on

——

tunnel offers the important advantage
that it is easier to measure the forces
acting upon it, and to change its posi-
tion relative to the air stream flow lines
at will.

It is not always easy to apply results
obtained with models to full size ma-
chines, as-there is apt to be an error in
the change of co-efficients when passing
from a small to a full scale, but ex-
perience is of value in this connection
as in many others, and in the majority
of cases the corrections necessary in ap-
plying with tunnel data are known with
considerable accuracy.

E.

Utility of Wind Tunnel

The utility of a wind tunnel can be
appreciated when one is familiar with
the mass of data that can be obtained
by its use. It is not possible to go into
this subject to any extent in an article
of limited scope, but an example can
be given that will be understood easily
by all. As will be apparent in accom-
panying line drawing, an airplane may
be divided into two main assemblies,
one comprising the lifting surfaces; the
other, the parts needed to carry the
motor and passengers and to which the

Models Must Be Accurate

The models used. must ‘be
made with great precision and
of materials that are not apt
to change their shape appre-
ciably. For this reason, mod-
els of aerofoils are usually
made of brass and machined
with micrometrical exactness,
most experiments being made

View of the model making department of a prominent aircraft manufacturer shows the importance attached to production of accurate

scale models of airplanes and Lheir components for wind tunnel tests.

Some of the Curtiss airplane and seaplane models produced and

various parts used in trials are shown in cabinet at the right

which the action of full size vessels and
airplanes could be based. The prob-
lems studied with models relate chiefly
to the performance of a movable body
in a fluid, as in naval architecture
where a small hull is towed at various
speeds in a special tank of water,
known as a ‘“‘towing basin” or in the
field of aeronautical engineering where
a fixed model is tested in a moving air
stream, the velocity of which may be
varied as conditions demand. The sta-
tionary model method used in the wind

with 18” by 3” wings. Seaplane hulls,
fuselage shapes and other members of
that class are made of wood, highly
polished and as exactly as skilled work-
men can produce them. A complete
airplane for tests calls for extremely
accurate location and assembly of the
various parts, as well as precise repro-
duction of the members comprising the
assembly. An error on a 1/12th scale
model would be much greater in the
calculations involving a full size ma-
chine so accuracy is essential.

wings are attached. Obviously, each of
these assemblies offers a definite resist-
ance to forward movement of the plane
through the air.

The non-lifting parts offer a para-
sitic resistance that should be reduced
to the lowest point, the lifting members
or aerofoils offer a resistance that is
utilized in part for supporting the en-
tire structure and which is resolved into
lift and drag components. The aero-
foil form should be such that the former
is as high as .possible and the latter as
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low as can be obtained. The resistance
of an airplane varies with the design.
The proportionate parasitic resistance
is about as follows: Fuselage and
wings 62 per cent., landing gear 16 per
cent., tail plane, fin, rudder and eleva-
tor 7 per cent., and wires struts and

1

changed several times and finally a
form was evolved that not only had less
resistance but that contributed a certain
direct lift to help carry its weight while
it was in flight. The form that had the
least air resistance was also found to
be the most efficient when planing on

Expert model maker at work on minigture re-

production of mine cylinder rotary airplane

motor mounted at fromt end of nacelle for twin-
motored biplane

fittings of the wing structure 15 per
cent. The reduction of any of these
items will increase the efficiency of the
airplane, i. e, it will fly faster with
less power without decreasing the
weight carried.

By the aid of the wind tunnel weigh-
ing mechanism these percentages can
be determined in pounds or fractions
thereof, this enabling the designer to
figure the horsepower required to attain
a certain speed and numerous other
points in- design. The complete air-
plane may be tested and its resistance
measured or any of the parts may be
tried out distinct from the assembly
and the influence of change of form,
location or size determined. Loening
states that 10 pounds of air resistance
saved by the better shaping of a part
or placing it so it will present its best
angle to the air will result in a saving
in power that will permit of carrying
70 or 80 pounds more weight on the
machine. Air resistances are measured
by supporting the body in the air stream
and weighing its reaction to the moving
air, the velocity of the air being changed
to simulate high and low speed flight
conditions.

As an example of the development
work possible with the wind tunnel, the
first trials of a model seaplane hull
showed that it would offer considerable
resistance without contributing any use-
ful lift in the air. Its shape was

b - T p—— GP——— =

nel installed in the laboratory of the
Curtiss Engineering Corporation at
Garden City, L. 1, outlines a typical
apparatus of this nature. It consists of
three main parts, the central one of
two rooms incorporating the two experi-
mental chambers. The model is placed
in the upper one through which the air
stream passes, the measurements are re-
corded in the lower one which is below
the air current. A large horn-shaped
collector is placed at one side, this car-
rying a cellular or honeycomb partition
to straighten out the air stream before
it passes around the model. The dif-
fuser is a long discharge conduit ex-
tending from the experimental chamber.
The air flow is induced by an aerial
propeller 12 feet in diameter, driven by
a 400 horsepower Curtiss airplane en-
gine. The speed of the air stream may
be varied from 50 to over 100 miles
per hour. The aerodynamic balance is
so ‘sensitive that it will measure forces
acting on the model to 1/10,000 part
of a pound. The collector and diffuser
conduits are built of wood with external
framing, the experimental chamber fol-

The modern airplane comsists of two main as-
semblies as depicted below and resistance of
eack must be kmown in computing characteris-

tics of the design and power meeded for fight

lower left
Mg E:

Parts of Airplane
that carry the Weight

Parts of Airplare

Lower Right ing--"
~Rudder
Elevaror Flaps -
/nterplane
Strurs -, Ve /
; £7 lerrica.
'%,r:g Stavilizer=-, \_
.;’Zy/ng N . Center Section Struts
ires - - | e
Horizonral Srabilizer
Irfts only if given positive
angle of incidence
fuselage- - - e
Radiator-- - . .
" -, Interplane
Struts
Non-Lifting

the water in starting a flight and more

effective in landing.
Typical Wind Tunnel
The sectional view of the wind tun-

lows the usual light wood building con-
struction. The size of the tunnel can
be readily estimated from the illustra-
tions.
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Mounting Models for Test

There is no more difficult part of an
investigation into the forces acting on
a model than the increase of resistance
due to the supports. The difficulty de-
pends on the kind of model tested. If
the resistance of a sphere, or a square
plate in normal presentation, was be-
ing investigated, it is unlikely that any
appreciable error would be introduced
by the assumption
that the correction to
be applied is a given
measurement of the
resistance of the sup-
ports in the absence
of the model. In
the measurement of
the resistance of a
“streamline” body,
however, an entirely
different state of af-
fairs exists. The re-
sistance of am air-
ship model 6 ft.
long and 0.5 ft. in
diameter is in some
cases only about
1/100th of that of
a square plate whose
area is equal to that
of the maximum

SNt SR4P
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thought would appear too heavy to per-
mit accurate measurements, but it is
extremely sensitive. The balance con-
sists of two main parts, the lower of
which carries the weighing arms and
moment apparatus, and the upper
which projects upward through the floor
of the experimental chamber and carries
the model under test. The upper part

of the balance can be turned upon the
lower one, and the model thus rotated

the adjustment, and the weighing arms
are accurately counterbalanced to se-
cure maximum sensitiveness of measure-
ments.

‘The wind tunnel is not only valuable
in measuring resistance to flight but it
also gives valuable information relative
to balance and stability, location and
angle of incidence of aerofoils, stream-
line fuselage forms and effect of con-
trols. Much of the development noted in
modern aeronautical

ARTES (TIPS GRPORATAI
pi—mwinrty

engineering can be
attributed to wind
tunnel experimenta-
tion.

By testing models,
the great expense en-
tailed in construct-
ing full size ma-
chines that might not
be successful after
completion and the
waste of time inci-
dental to this meth-
od is eliminated.
The expense in-
volved is but a frac-
tion of that called
for by the old ‘“‘rule
of thumb” system
and lives of valuable
test pilots are saved.

- }

?‘Iu wind tunnel of the Curtiss Engineering Corporation is a good example of this important apparatus for studying aerodynamics
in the laboratory. The views at the top show how the model is supporied by the weighing mechanism in front of the homey-
comb arrangement used to straighten out the air stream. The other view gives a good idea of the size of the discharge openmimg

cross-section of the airship model.
Even though such a model is supported
on a spindle about 0.3 in. in diameter,
an error amounting in some cases to as
much as 20 per cent. of the model re-
sistance would be introduced if this
method of measuring spindle resistance
were adopted. In the test of some
models, several alternative methods of
test are available. Thus in experiments
with aerofoils the method which is
sometimes adopted is to mount the
model with its span vertical on a spin-
dle screwed into its end.

~ Weighing Mechanism
The weighing mechanism is very sub-
stantial in construction and on first

of the diffuser

wnrough uny desired angle about the
vertical axis from outside the channel,
and without stopping the wind.

The balance is supported on a single
point resting in a hollow cone. This
cone is rigidly fixed to a heavy casting,
which is firmly bolted to a bed and is
perfectly free from contact with the
channel itself. The support is at the
intersection of the center lines of the
two weighing arms, which are set along
and normal to the wind direction. The
balance has three degrees of freedom,
and is arranged in such a manner that
moments can be measured about the
center line of each arm and about the
verticul axis of the balance. A jockey
weight is provided on each beam for

A curious application of the Wheat-
stone bridge to giving the depth of wa-_
ter or fuel in airplane tanks has been
proposed. Two wires are inclosed in a
tube immersed in the tank. The liquid
in the tank has access to one of them
only. Each wire is in circuit in its own
arm of the bridge. The liquid operates
to cool the wire to which it has access,
thus keeping down its resistance, and as
this cooling action is greater or less as
the wire is more or less immersed in the
liquid the galvanometer and connections
are calibrated to give the depth of fluid
in the tank. The higher the level of
the liquid the greater will the cooling
effect be and lower the resistance.
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Mechanical and Optical Pyrometers

ing temperatures up to 1,500 deg.

F. may be of the expanding ele-
ment type, the actuating or heat-record-
ing element being a rod of graphite or
copper contained in a steel tube. The
lower end of this member is securely
held while the upper end can move as
the rod lengthens out under the influ-
ence of the heat. The degree of ex-
pansion varies directly as the increase
in temperature and the greater the heat
the more the rod lengthens out. This
movement is transmitted to a pointer
by suitable mechanism

PYROMETI:RS used for measur-

By Joseph Stanley

The Pyroscope and Its Use

Certain drawbacks had been enough
to prevent the optical pyrometer from
coming into practical use until the pyro-
scope was introduced in 1910. This
instrument does not employ prisms
made of rare and costly minerals, or
electric apparatus of great delicacy. A
plain oil lamp is used, which gives the
desired constancy in a much better way.
The optical arrangement shown at Fig.
3 is of admirable simplicity and so de-
signed as to endure rough usage under
the conditions which these instruments

depends. A color-blind person, therc-
fore, can read temperatures as well as
one having normal eyesight, likewise if
a green or blue glass be interposed be-
tween the eye, the pyroscope and the
heated metal, faithful temperature read-
ings can still be obtained. This is be-
cause, as before stated, readings ulti-
mately depend upon comparison of light
intensity. :

The use of such an instrument is a
great advantage and its low price makes
it possible for small shops that could
not profitably install an electric pyrom-
eter outfit to carry on

and the scale calibrated
in degrees centigrade or
Fahrenheit or both, as
desired.

While both the metal
case and copper rod ex-
pand from the heat, the
copper has a much
greater co-efficient of
expansion than the case
so its lengthening will
produce a movement of
the needle through suit-
able multiplying gear,
as shown in accom-
panying illustration.
Other types depend
upon the expansion of
mercury, still others on
the principle of the
Bourdon spring tube
used in measuring air,
steam and other fluid
pressures.

Expanding Rod Type

If one refers to the
illustration, Fig. 1, the
interior construction of
an expanding rod type

Fire £nd

will be easily under-
stood. The relatively
slight movement of the
rod will be multiplied

Novernent- \\
Multiplying
Pinion

Toggle Rod”
- Cupped End of Rod
£
;Steel Tube Casing
.Copper Rod
...-Plug for Anchoring
Copper Rod °

f Sectional View
¥ of Indicqting
" TEnd

heat-treatments with
much greater accuracy
than possible when col-
ors are gauged with the
unaided eye. Two
scales are provided, one
reading from 1,200
deg. F. to 2,100 de-
grees, the other read-
ing from 2,000 deg. F.
to 3,000 degrees.

Optical Pyrometer
Easily Read

The method of oper-
ation is very simple
and easily grasped by
the practical mechanic.
Ordinary kerosene oil
is put in the container
of the lamp. Open
glass door B, Fig. 2,
and light the wick as
in any ordinary lamp
and adjust flame to
normal height (about
34 inch) by the knob
K. Have flame low
until wick is warmed
up, then set as ‘above.
The variations of the
flame cannot affect the
readings unless entirely
to0 low to cover re-

by the segment and
pinion gearing actuat-
ing the pointer shaft.
The end of the expand-
ing copper rod is cupped out and a
short toggle rod pointed at both ends
is used to join the cupped lever on the
toothed segment to the rod end. The
parts are held in contact by a coil
spring so there will be no lost motion
and all rod movement, either on ex-
pansion or contraction will be trans-
mitted to the segment, from there to
the pindon and then to the pointet. The
gearing is such that the oscillating mo-
tion of the segment imparts almost a
complete rotation Yo the pointer shaft.

Fig. 1—Diagrams showing dctails of mechanical pyrometer outlines important

parts and their relation to eack otker

have to Ix applied, as in foundries,
steel mills, forge shops and heat-treat-
ing departments specially in the pres-
ence of corrosive atmosphere.

The personal element often thought
to be a serious objection in the use of
optical pyrometers, is of little or no
importance. The principle used is one
to compare light intensities. Although
in the type A pyroscope the natural heat
colors are shown, which is an advantage
in general practice, the calor is not a
factor upon which successful reading

flector R or high
enough to smoke. The
instrument is now
’ ready for work. By
looking at the hot metals, etc., through
eye-piece C, one will clearly see the
object the same as through a telescope.
Focus by turning knurled ring E.
Next turn knob F, which works the
colored diaphragm and controls the light
intensity of the comparison reflector R
until practically no difference can be
seen between redness of said reflector
and the work. ¥You can best tefl this
by going e shikde higher or lower until
balahced. Now Yook at indicator H
on‘gradueted ‘drith G and take the tem-
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perature reading. If it is desired to
set the instrument at a given tempera-
ture, figure so that. the work can be
all heated up to a certain degree, then
lock by the set screw M.

The telescope can be used in any
desired position on its pivot. All fine
lenses are protected by glass shields,
which, when broken,

High Candlepower
Projectors

REVIOUS attempts to improve the
efficiency of projectors have been in
the direction of optical effect. A Ger-
man experimenter has augmented the

surface luminosity of the

searchlight arc-lamp and has been able
to attain a searchlight efficiency of five
times that formerly obtained with the
same current consumption and optical
arrangements.

Instead of using the ordinary 38-mm.
diameter pure carbons, he employed
high-efficiency carbons 16 mm. in
diameter. The negative

can be replaced at
trifling cost. To clean
the "glass facing the
lamp, which through
carelessness may take
on dust or soot, release
set screw I, and pull
out by drum G, and
wipe with a clean rag
or chamois skin. Any
soot accumulating in
chimney can be re-
moved by turning cap
J and at the same time
pulling up and remov-
ing it.

Locotractors in

South Africa

CONTEMPOR-

ARY states that
owing to the high cost
of operating the usual
forms of motor truck
in South Africa, a
modification of the
truck tractor is being

Nerosene
Oi/ Contarner

|II\I|TII lllwﬁ
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TR

i
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carbon is placed
obliquely upward op-
posite the horizontal
positive, which is 11
mm. in diameter. The
carbon ends are played
upon by a flat spirit
" flame which cools the
incandescent ends of
the carbon, as the pas-
sage of the current is
no longer limited to the
ends but reaches the
inner parts of the car-
bons. This causes a
considerablé increase in
the temperature of the
carbon crater, and the
latter burns very deeply
into the thin carbon
rod, giving a small,
round, and intensely
bright crater opening
which, when projected,
appears as a circular
luminous disk and has
a much higher specific
luminous intensity than

used in a way that Fig. 2—The Shore pyroscope, an instrument for determining degree of high tem-  the usual large but flat

promises both cheap

peratures by optical means

crater in the ordinary

and efficient transport.

Roads are very poor and dur-
ing the rainy season are often
impassable. The light rail-
way is advocated as the solu-
tion and suitable motive power
is believed to have been defin-
itely discovered in a gasoline
locotractor, a special form of
machine intended to take the
place of the locomotive on
pioneer light railways. When
the usual railroad system is
followed, a ballasted bed and
heavy rails are needed to carry
a- locomotive of usual con-
struction and the railroad cost
per mile is very high. The
locotraction system uses load-
carrying cars running wholly
upon rails. The guiding por-
tion of the locotractor also
runs on the rails, but the driv-
ing wheels, shod with solid
rubber tires, run on prepared
strips of road metal on each
side of the railway track and
have greater traction, thus for
a given horsepower and weight
the hauling power is stated to
be four times as great as with
ordinary locomotives having

type of searchlight.
The energy consumption is
much better, as the voltage
with a current of 150 amp. is
[l not 60 volts as ordinarily but
HI reaches 75 to 80 volts. The
carbons are kept in constant

rotation by a small electric

motor to ensure even burning.
To keep the crater of the posi-
tive carbon in the focus of the
parabolic mirror the carbon is
displaced by an electromag-
netic device with the aid of a
selenium cell. Experiments
show the light intensity of
such searchlights to attain
500,000,000 candlepower. The
new system makes it possible
to construct very compact pro-
jectors of high power.

SHEET COPPER was first
made in America at Canton,
Mass., in 1801, by Colonel

! E Revere. The first founder who

worked in brass in America
was Joseph Jenks, who made
brass and iron at Lynn, Mass.,

driving wheels running on  pig. 3_Disgram showing arrangement of lens, lamp flame and in 1646. In 1653 silver coins

tracks.

comparison reflector in Shore pyroscope

were cast in Massachusetts.
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D PLATE ONE
Notes on Model Airplane
Construction
By H. C. Ellis

HE flying qualities of any model,

particularly a racer, depend on

the methods and thoroughness in
design and construction as well as the
workmanship. The model must be
able to withstand very hard knocks and
yet be light. The only way such a
model can be turned out is by a good
knowledge of the materials used and
how to fasten them strongly together.

All wood must be straight grained
and light, the frames, fuselages and
spars being of spruce or cypress. All
parts possible should be made from
split bamboo, which is the best ma-
terial for ribs, skids, braces, etc. It
is easily split with a knife and should
always be joined together by binding
with strong fine linen thread and cover-
ing with glue. Nails should never be
used on bambdo. Bending is alway=
accomplished by steaming the material
while working it. Reed and rattan
are worked the same as bamboo and
used for skids, planes, rudders, etc.

All metal parts should be small and
light as possible, yet strong. Steel is
considered the best and strongest by
many for any metal part of a model,
but brass and aluminum have their re-
spective uses also. Small flat or round
nose pliers are very useful in handling
sheet metal and wires. In joining parts
of the same material, the metals must
be soldered wherever possible. When
joined to wood or bamboo, strong thread

and glue are the proper materials to use
to make a satisfactory joint.

In covering a plane or tail the quick-
est and best way in my experience is to
glue the cloth or bamboo fibre paper to
the frame and allow to dry. Then give
the covering one or two coats of Aero
Vamish or “dope,” which strengthens
the surface and makes it taut and
smooth. The fuselages, elevators, rud-
ders, etc., are covered in the same man-
ner. The dope is easily applied in thin
coats with an ordinary brush.

The propellers in all cases must be
as near perfect as possible as regards
balance, and should turn in their bear-
ings with minimum friction. Bearings
must be accurately made, strong and
light, also well oiled when model is in
use. Wherever possible the propellers
are protected by skids, which also
cnable the model to raise from the
ground when wheels are attached.

Various Methods of Wing Construction

Plate One shows construction of
bamboo and wood planes, both single

“g
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and double surfaced, showing methods
of joining parts. The single surfaced
wings, being lighter and much easier to
assemble than other kinds, have found
favor almost universally with the aero-

The illustration at Fig. G, Plate One,
shows method of joining ribs to enter-
ing and trailing edge strips, and is self-
explanatory. Many different shapes
and sizes of fittings, cut from the sheet

rvI
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38
2

plane flyers. The simplest type of
plane is shown at A; this consists of
two strips of equal size for the edges of
the frame, joined by the required num-
ber of ribs, usually equal distances
apart. B illustrates a single-surfaced
plane. The spar, as will be noticed, is
placed above the ribs, the entering and
trailing edge strips below. C gives a
good idea of trailing knife edges which
are always more or less flexible,

At D, the correct method of con-
struction to secure light and strong
double surface frames is compared with
the old, heavy style which, generally
speaking, caused that class of support-
ing surface to be labeled “too weighty.”
A two spar, double surfaced wing with
a trailing knife edge as at E is the
most satisfactory wing as regards effi-
ciency. An alternative method of wing
building is given at I, which is the
semi-double surfaced plane.

aluminum or brass are used to a certain
extent, being bound to the wood mem-
bers and then glued as in H.

Plate Two clearly shows a variety of
parts, at (A) built-up fuselage for scale

(L) cross joint, (M) butt joint of frame
and propeller spar. All these details
can be easily understood by the reader
interested in such matters.

Plate Three, Figs. A, B and C, show
different types of motor hooks and how
they are fastened to the motor stick.
Sketches at D and E show types of
wood block propeller shaft bearing
hangers and propeller shafts, Figs. F
and G show two types of aluminum
propeller hangers, the forms being sim-
ple, light and practical and capable of
easy duplication by the model maker.
There is perhaps no other part that is
S0 necessary to secure good success with
a model as the bearings and shafts. All
the strain or pull of the twisted strands
of the rubber motor comes directly on
the bearings, and they must be made
strong and assembled to turn with as
little friction as possible. Small ball-
bearing shafts have been found of little
value for flying models. The best all-
round shaft and bearing is shown in
Plate Three, Fig. H. The diagram at
Fig. 1 shows bearing used for light
racing models. That at Fig. J shows a
wooden bearing block as used in the as-
sembly at A. Fig. K shows a solid
turned bearing that is used in type E
propeller.

Plate Four shows sections that give
sizes of wood, bamboo and rattan which
have been found most satisfactory in
the construction of model aeroplanes.

Making Granulated Brazing
Spelter

—There are two common methods of
preparing brazing “spelter”, one by
pouring the molten alloy into a tank of
water and the other by breaking up
heated bars in a mortar. In either case
the alloy is carefully made in graphite
crucibles, there being no difference in
this part of the work, while the dross

'is very carefully skimmed off the metal

surface before pouring. In the “wet”
process the molten metal is poured
through a sieve of suitable mesh into a
tank and when enough has been poured,
the water is drained off and the metal
dried and graded for size through wire

oty S
e x "
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Y§"S q.

Yie"x " e Yo"

'/8"Sq.

Yg'xYa” 3e'x ’/"

316" /2"
Wood

3he" o
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Q

33"

's"

3/g"x 2"
PLATE FOUR

model, (B) rib, (C) propeller hanger,
(D) shaft and bearing, (E) wire skid
for front of machine, (F) splice, (G)
butt joint, lashed, (H) bearing spar
and bearings attached in place on
frame, (I) bearing block, (J) double
frame hook, (K) bamboo skid for rear,

sieves. In the dry process, the metal
is formed into bars which are heated
to the granulating temperature and then
smashed up in an iron mortar with a
heavy pestle of the same material, re-
heating being done as necessary. Grad-
ing is the same as in the first process.
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A Sawing Attachment for a Bench Lathe

who are making boats, railway

cars, wooden models, etc., that
have a bench lathe and use it for wood
turning also. Herewith is a descrip-
tion of a small scroll saw which is in-
tended for fine wood work and which
will make a handy addition to the
model engineer’s shop. The design is
simple and requires but a few patterns.
The attachment is run from the spindle
of a lathe using a plate to drive the
machine, or, if the builder wishes, he
can construct a small side bracket and
make a pulley for the same. This will
make the machine a unit by itself.
Note that the assembled drawing has
all the parts marked with letters. The
same also applies to the details. Fol-
lowing is a description of the parts:

Part A. The base is cast iron. The
first operation is to surface the bottom
as per drawing. After this is done,
drill a 34 in. hole, drill set screw hole
and tap 34 in. A slot is then cut for
the clamp bolt. .

Parts B and C. The upper and low-
er brackets are cast iron. These two
blocks should be drilled in pairs so as
to insure perfect aligning of holes. In
part B, drill a hole and tap ¥4 in. The
set screw for this hole should have a
tit on one end 3/16 in. in diameter so
as to fit in the spline in the spindle rod
and keep same in position. The set
screw should have a very tight fit so
that it will not work loose while run-
ning.

Part D. The driving block is cast
iron. Mill 5/16 in. The slot is 5/16 in.
deep. If a milling machine is not at
hand, a 5/16 in. hole can be drilled
and then broken open on the side. An
operation of this kind may be recalled
in an article published in this paper
on Speedy, Jr. steam engine. Drill a
1% in. hole and tap ¥4 in. for set screw.

Part E. This is the driving plate
and is cast in iron. A 34 in. hole is
drilled in the center and at a 34 in.
radius from the center plate. Another
hole is drilled to accommodate a 5/16
in. pin. When the stud is put in place
a 1/16 in. hole is drilled through the
periphery of the disc through the stud.
Into this 1/16 in. hole a pin is placed.
The driving plate is 2 in. in diameter
as noted on the drawing and it should
also be case hardened to prevent wear.
In the 34 in. center hole a No. 1 Morse
taper shank is driven.

Part F. This is the table bracket
and it should be cast in iron like the
rest of the parts. A 3¢ in. hole is
drilled in its center. A 14 in. hole is
drilled into this and tapped to receive

THERE are many model makers

By Joseph Dante, Jr.
Member 4.S.E.E.

a set screw. Four holes are then drilled
as shown at a 13/16 in. radius to re-
ceive wood screws, These four holes
are countersunk.

Part G. This is the saw bracket. A
¥4 in. hole is drilled .002 in. oversize
50 as to have a pressed fit on the end
of the spindle. A !4 in. pin hole is
also drilled in this member. The
bracket is not pinned to the spindle

Part J. This is the lower saw stud

and it should have a pressed fit in the
saw frame, a 1/16 in. pin hole being
drilled completely through as shown.
A 14 in. pin is used for holding the
saw in place,
* Part K. This is the upper stud and
one end is filed balf way as shown and
a X4 in. pin is used for holding the
saw. This also applies to Part J.

1
t

dir

—

° ]
g 7] SAWING ATTACHMENT
( K- ’@ FOR BENCH LATHE

+Saw Connects Here

—
|

stance from Lathe

Bed to center of Spind

3'fR

>
\ [Di

i
|

—
fd

Driving Pin %¢" Diam.

l ; |
|| F5T T
\-F.“ .| &\ ,"J
k | Q
] |
' Le Y
(¢
O ) .
TN

SPINDLE DRIVER MS.

No.IMorse Taper

’
U

until the saw frame is made. The
screw holes should be transferred from
the saw frame to the bracket. The as-
sembled view shows to which side the
saw frame is located, -

Part H. The wood table used is 6
ins. in diameter, 5§ in. thick with a
2 in. recess, !4 in. deep, to accommo-
date the bracket F. Drill a !5 in,
hole for the saw through the table.

Part 1. The saw frame is made of
Y4 in. square cold rolled steel bent as
shown in the drawing. The two !4 in.
holes are for screws and they should be
transferred from this to the spindle
bracket which has two !4 in. tapped
holes on a 15 in. radius.

Parts M and N. M and N are the
column and spindle rods and they are
made from cold rolled steel stock with
a bright finish,

The saws used on the small sawing
attachment can be purchased at any
hardware store and they are what is
known as 6 in. coping saws. The saws
have looped ends which are very con-
venient for holding them to the saw
frame. The price for these saws range
from 12 cents to 45 cents per dozen.

The capacity of the sawing attach-
ment can be increased by making the
Part I (shown in the drawing on this
page) larger. Larger saw blades must
then be used.
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Fitting Gas Engine Piston Rings
By Victor W. Pagé, M.S.A. E.

S all gas engine pistons must be
free to move up and down in the
cylinder with minimum friction

it is evident that to allow for heating
and expansion they must be less in di-
ameter than the bore of the cylinder.
The amount of freedom or  clearance

It has theoretical advantages in that it
is supposed to make a tighter joint than
the other form, as it is claimed its ex-
pansion due to heat is more uniform.
The piston rings must be split in order
that they may be sprung in place in the
piston grooves and also that they can

[ — 1
4

[ ) ]
D
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E

Fig. 1—Concentric ring at A, eccentric ring at B. The lap joint shoun at C is widely used
as is the diagonal cut at E. The straight butt joind at D should be utilised with pinned rings
and is seldom employed at the present time

provided varies with the construction of
the engine, but it is usual to provide
from .005 to .010 of an inch to com-
pensate for the expansion of the piston,
due to heat and also to leave sufficient
clearance for the introduction of lubri-
cant between the working surfaces in
automobile motors. Obviously, if the
piston were not provided with packing
rings, this amount of clearance would
enable a portion of the gases produced
when the charge is exploded to escape
by it into the engine crank case.

The packing members or piston
rings, as they are called, are split rings
of cast iron or steel which are sprung
into suitable grooves machined on the
exterior of the piston, three or four of
these being the usual number supplied
if they are the simple form, though
three or four light steel rings may be
used in each groove if multiple rings
are employed. These bave sufficient
elasticity so that they bear tightly
against the cylinder wall and thus make
a gas-tight joint. Owing to the limited
amount of surface in contact with the
cylinder wall, the liberal use of lubri-
cating oil, and the elasticity of the split
rings the amount of friction resulting
from the contact of properly fitted rings
and the cylinder is not of enough mo-
ment to cause any damage and the pis-
ton is free to slide up and down in the
cylinder bore.

These rings are made in two forms
as outlined at Fig. 1. The design shown
at A is termed a “concentric ring” be-
cause the inner circle is concentric with
the outer one and the ring is of uniform
thickness at all points. The ring shown
at B is called an ‘“‘eccentric ring,” and
it @ thicker at one part than the other.

expand to conform to the cylinder bore
curvature, the types of split joints com-
monly used, being as outlined at C, D
and E, Fig. 1. The butt joint at D is
seldom used now.

In order to avoid the leakage that is
present with simple rings a number of
compound rings of various types have
been offered on the open market and
some have been adopted by engine
builders. Various designs of this na-
ture are shown at Fig. 2. The con-

If gas has been blowing by the ring
or if these members have not been fit-
ting the cylinder properly the points
where the gas has passed will be evi-
denced by burnt, brown or roughened
portions of the polished surface of the
piston and rings. The point where this
discoloration will be noticed more often
is at the thin end of an eccentric ring,
the discoloration being present for about
V4 inch or 34 inch each side of the slot.
It may be possible that the rings were
not true when put in. This made it
possible for the gas to leak by in small
amounts initially which increased due
to continued pressure until quite a large
area for gas escape had been created.

Piston Ring Manipulation

Removing piston rings is a difficult
operation if the proper means are not
taken, but is a comparatively simple
one when the trick is known. The tools
required are very simple, being three
strips of thin steel about 4 inch wide
and 4 or 5 inches long and a pair of
spreading tongs made up of !4 inch
diameter key-stock tied in the center
with a copper wire to form a hinge.
The construction is such that when the
hand is closed and the handles brought
together the-other end of the expander
spreads out, an action just opposite to
that of the conventional pliers. The
method of using the tongs and the metal

Fig. 2—The use of a ring expander and sheet metal strips to remove and replace rings in the

piston grooves is clearly shown at A and B. Various types of compound and leak-proof

rings are shown at left. At the right, a simple piston ring clamp to close rings so the cylinder
can be slipped over the pistons and its use are outlined

struction of these rings is clearly shown
in the illustrations. The simple ring
still remains the most popular among
engine bifilders as it is easiest to fit and
is the most enduring. )

strips is clearly indicated at Fig. 2.

At A the ring expander is shown
spreading the ends of the rings suffi-
ciently to insert the pieces of sheet
metal between one of the rings and the
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piston. Grasp the ring as shown at B,
pressing with the thumbs on the top
of the piston and the ring will slide off
easily, the thin metal strips acting as
guide members to prevent the ring from
catching in the other piston grooves.
Usually no difficulty is experienced in
removing the top or bottom rings, as
these members may be easily expanded
and worked off directly without the use
of a metal strip. When removing the
intermediate rings, however, the metal
strips will be found very useful. These
are easily made by grinding the teeth
from old hacksaw blades and rounding
the edges and corners in order to re-
duce the liability of cutting the fingers.
By the use of the three metal strips a
ring is removed without breaking or
disturbing it and practically no time is
consumed in the operation. -

Fitting’ Rings to Grooves

Before installing new rings they
should be carefully fitted to the grooves
to which they are applied. The tools
required are a large piece of fine emery
cloth, a thin, flat file, a small vise with
copper or leaden jaw clips, and a
smooth hard surface such as that af-
forded by the top of a surface plate or

a well planed piece of hard wood. After ~

making sure that all deposits of burnt
oil and carbon have been removed from
the piston grooves, new rings are se-
lected, one for each groove. The ring is
turned all around its circumference into
the groove it is to fit, which can be done
without springing it over the piston as
the outside edge of the ring may be used
to test the width of the groove just as
well as the inside edge. The ring
should be a fair fit and while free to
move circumferentially there should be

Fig. 4—Diagrams showing the various clear-
ances that must be considered in fitting pis-
ton rings

no appreciable up and down motion.
If the ring-is a tight fit it should be
laid edge down upon a piece of emery
cloth which is placed on the surface
plate and carefully rubbed down until
it fits the groove it is to occupy. It is
advisable to fit each piston, ring indi-
vidually and to mark them in some way
to imsure that they will be placed in the
groove to which they are fitted. If the
grooves in the piston are worn tapering
or are much wider at the edge than at
the bottom, the piston should be

chucked in a lathe and the grooves ma-
chined out to uniform width the entire
depth.

The Munger tool shown at Fig. §
makes possible the easy truing of the
grooves by hand. The device is wired
to the piston and turned around so that
the cutter removes the high spots, the
depth of cut being easily adjusted by
a set screw and the accuracy is insured
by the guiding pads on each end of the
cast metal yoke.

Fitting Rings to Cylinder
The repairman next turns his atten-
tion to fitting the ring in the cylinder
itself. The ring should be pushed into
the cylinder at least two inches up from

down portion should be a little less than
the width of the ring to be tested. The
ring is pushed on this turned down end
of the wooden plug and held by a smal}
batten secured by a screw in the center.
This does not hold the ring tightly
enough to keep it from closing up. It
is also important to turn the end of the
wooden plug small enough so that its
diameter will be less than the bore of
the ring when that member is tightly
closed. The cylinder bore is ‘smeared
with a little Prussian blue pigment
which is spread evenly over the cylinder
wall with a piece of waste and the ring
is moved back and forth in the cylinder
while it is held square by the shoulder
on the plug. The high spots on the

Wood Block. ..

Surfoce Plate-"

Fig. 3—How the proper clearance between ends of a diagonal cut ring is oblained is shown

ut A. The fixture at B shows a useful and

easily made device for fitting large rings where

great accuracy is mecessary. Peening a used ring, as at C, sometimes imparts sufficient elas-
ticity so it can be used again

the bottom and endeavor should be
made to have the lower edge of the ring
parallel with the bottom of the cylinder.
If the ring is not of correct diameter,
but is slightly larger than the cylinder
bore, this condition will be evident by
the angular slots of the rings being out
of line or by difficulty in inserting the
ring if it is a lap joint form. If such
is the case, the ring is removed from
the cylinder and placed in the vise be-
tween the soft metal jaw clips. Suffi-
cient metal is removed with a fine file
from the edges of the ring at the slot
until the edges come into line and a
slight space exists between them when
the ring is placed into the cylinder. It
is important that this space be left be-
tween the ends, for if this is not done
when the ring becomes heated the ex-
pansion of metal may cause the ends to
abut and the ring to jam in the cylinder.

Another method of fitting a piston
ring is indicated at Fig. 3-B. A plug
is made of soft wood, such as yellow
pine, that will be an easy fit in the
cylinder and one end is turned down
enough so that a shoulder® will be
formed to back the ring. The turned

ring will be shown by color. Usually
the ring will be found to bear hardest
at each side of the slot. These high
spots are removed carefully with a very
fine mill file or piece of emery cloth
and the ring is again inserted in the
cylinder bore to find other high spots
which are removed in a similar manner.
When the rings fit fairly well all
around, the entire surface will have a
uniform coating of blue. This method
of fitting is usually necessary only in
the case of large rings.

Peening King Sometimes Helps

If the old piston rings are bright all
around but appear to have lost their
elasticity, a new lease of life may some-
times be given by a process known as
“‘peening,’”’ which is shown at Fig. 3-C.
The ring is stood on a surface plate
and is tapped inside with the peen end
of a light hammer, using the harder
blows at the thick section and gradu-
ally reducing the force of the blow as
the slot is approached. If skillfully
done a ring may be stretched to some
extent and considerable elasticity im-
parted.
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It is necessary to use more than ordi-
nary caution in replacing the rings on
the piston because they are usually
made of cast iron, a metal that is very
fragile and liable to break because of
its brittleness. Special care should be
taken in replacing new rings as these
members are more apt to break than old
ones. This is probably accounted for
Ly the heating action on used rings
which tends to anneal the metal, re-
moving some of the brittle qualities as
well as making it less springy. The
bottom ring should be placed in position
first, which is easily accomplished by
springing the ring open enough to pass
on the piston and then sliding it into
place in the lower groove which on
some types of engines is below the wrist
pin, whereas in others all grooves are
above that member.

Fig. S—The Munger tool makes it possible
to true out pistom rimg grooves accwrately
withsout special machinery

The other members are put in by a
reversal of the process previously out-
lined for removing them. It is not al-
ways necessary to use the guiding strips
of metal when replacing rings as it is
often possible, by putting the rings on
the piston a little askew and manceuver-
ing them to pass the grooves without
springing the ring into them. The top
ring should be the last one placed in
position.

Precautions in Replacing Rings

Before replacing pistons in the cylin-
der one should make sure that the slots
in the piston rings are spaced equidis-
tant on the piston and if pins are used
to keep the ring from turning one
should be careful to make sure that
these pins fit into their holes in the
ring and that they are not under the
ring at any point. Practically all cylin-
ders are chamfered at the lower end to
make insertion of piston rings easier.
The operation of putting on a cylinder
casting over a piston really requires two
pairs of hands, one to manipulate the
¢ylinder and the other person to close
the rings as they enter the cylinder.

This may be done very easily by a sim-
ple clamp member made of sheet brass
or iron and used to close the ring as
shown in Fig. 2. It is apparent that
the clamp must be adjusted to each in-
dividual ring and that the split portion
of the clamp should coincide with the
split portion of the ring.

The cylinder should be well oiled be-
fore attempt is made to install the pis-
tons. The engine should be run with
more than the ordinary amount of lubri-
cant for several days after new piston
rings have been inserted. On first start-
ing the engine one may be disappointed
in that the compression is even less than
that obtained with the old rings. This
condition will soon be remedied as the
rings become polished and adapt them-
selves to the contour of the cylinder. It
may take fully 100 miles of road work
to bring the rings to a sufficiently good
fit so that a marked improvement in the
compression will be noticed.

Practice has taught us that the proper

or at least a perfectly safe formula for
end clearance is to allow .002 inch per

inch of cylinder diameter for the aver-

age automobile or truck motor. This
clearance can be measured by placing
the rings in their respective cylinders
and measuring the joint gap by a thick-
ness gauge. Suitable allowances should
be made for the angle of the cut when
angle joints are used. Thus the actual
clearance would be 1.41 times the mea-
sured space with a 45° cut, and twice
the measured space with a 30° cut.

CARE OF CLOTH UPHOLSTERY

O not use an acid solution in

cleaning cloth upholstery. Cloth
is not affected by climatic conditions
and withstands both heat and cold,
and having no oil in its make-up,
does not pick up or hold-dust readily.
To remove ordinary dust, beat cushions
and backs lightly with stick or carpet
beater, then remove dust with whisk-
broom or brush. Grease or oil may be
removed by the application of a solution
of luke warm water and Ivory soap ap-
plied with a woolen cloth. Any of the
approved methods for cleaning woolen
cloth may be used with success on this
upholstery. Gasoline and benzine have
a tendency to spread instead of remov-
ing the dirt. Their use is not recom-
mended for this reason, although they
work no injury to the fabric.

FORD TIMING CORRECTION

N the drawing of the Ford ignition
system, diagram Fig. 5, on page
280 of the August issue, the timer
roller should be in the space between
segments 2 and 4 and about to contact
with the latter, which is the next cylin-
der to fire. With the roller in position
shown the timing would be late.

TESTING STEEL FOR BEST
HARDENING TEMPERATURE

BAR of the steel to be treated is

provided with about nine notches
running around it, spaced in distances
of about 34 of an inch. Neaxt, the fore-
most notched piece is heated in a forge
in such a manner that the remaining
portion of the bar is heated less by the
fire proper than by the transmitted
heat. When the foremost piece is
heated to burning, i. e., to combustion,
and the color of succeeding pieces
gradually passes to dark-brownish red-
ness, the whole rod is hardened. A
test with the file will now show that the
foremost burned piece possessed the
greatest hardness, that several softer
pieces will follow, and that again a
piece ordinarily situated in the second
third, whose temperature was the right
one for hardening, is almost as hard as
the first one. If the different pieces
are knocked off, the fracture of the
piece hardened at the correct tempera- -
ture exhibits the finest grain. This
will give one a rough-and-ready idea
of the temperature to be employed for
hardening the steel in question and its
behavior in general. Very hard steel
will readily crack at the notches in this
process.

VARNISH AND PAINT
REMOVER '

ISSOLVE 20 parts of caustic

soda (98 per cent) in 100 parts
of water, mix the solution with 20 parts
of light mineral oil, and stir in a kettle
provided with a mechanical stirrer
until the emulsion is complete. Now
add, while stirring, 20 parts of saw-
dust and pass the whole through a
paint mill to obtain a uniform inter-
mixture. Applyghe paste to the painted
surface, allow it. to remain in contact
for a sufficient time to soften the paint
and then rub off. Experimenting will
be necessary to determine the length of
time the paste should remain in con-
tact with the surface to be cleaned, as
this will depend upon the thickness,
character and age of the covering.

MELTING SCRAP ALUMINUM

HERE are more ways than one of

melting this metal correctly. The
oxide is so nearly the same specific
gravity as the metal that it does not
allow the molten metal to clear itself
when in small globules or grains. Be-
cause of this, mechanical aid has to be
given. In practice, the scrap is heated
in the crucible up to the point where
it becomes a pasty mass, in which state
it is pressed and kneaded for some
time, preferably with an oak or other
hardwood rod of fair cross-section and
then the heat is raised and the molten
metal is cleared of the dross and dirt
with the same rod.
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How to Make Forming Punches
By ,George F. Kuhne

\HE making of forming dies by
use of plaster of paris is a very
economical as well as very rupid

method of producing tbols for the form- -

ing and bending of irregular shapes.

A little treatment concerning the sub-
ject with explanations as to the pro-
cedure in making such tool should in-
terest all who may have occasion to do

such work. Assuming that the brass.

shell in Figure 1 is required, let us
proceed as follows: Procure two pieces
of hard wood or brass of sufficient
thickness so that when joined together
by glue for wood (solder for brass) it
-will be more than twice the thickness of
the model to be made. See Figure 2.

After this is done, chuck the piece in
the lathe and finish as in Figure 1,
representing a solid.

The next step is to make a box as
shown in Figure 3, the size of which is
governed by the dimensions of the
product and its thickness.

Now separate the turned model, Fig-
ure 4, and mix some plaster of paris
by adding some water and place into
the box just made. Mix it to a paste,
free from all lumpy matter. After the
box has been filled, scrape off the top
surface and place the one half of model
now separated in the mould, as in Fig-
ure S. ' Press it downward evenly, keep-
ing it in position until the cast has
hardened. The pattern should be
pressed down a little below the surface,
as shown. When the plaster has har-
. dened, the pattern is removed, and the
top surface of the mould can be cleaned
up and, if desired, the shape as in
Figure 6 may be given for clamping.

The mould is now ready for the
foundry and a casting is made. There
are two methods of obtaining the pat-
tern or model for the punch; one is to
pour some hot lead or Babbit metal
into the die just made, and the other to

use ‘the one half of the turned model.
It is now necessary to make the punch
holder, Figure 7, which is made of
wood, the shank being a separate part
from the punch holder proper.

Then take the half model and fasten
it to the holder as shown, placing a
thin piece of cardboard of a thickness
equal to that of the material to be
formed under the model. This allows
for shrinkage and the pattern for the
punch is now complete. The two pat-
terns are now sent to the foundry, and
upon their return a little dressing or
polishing will be necessary.

Unless a regular blanking die is
made for the work, strips as in Figure
8 can be eut and laid in the nest B, as
shown in Figure 6. The punch, i
striking upon the strip, forms the piece
as in Figure 9, and the surplus metal
or webb must be trimmed off. This is
done by means of a trimming punch.

_and die, Figure 10. The work is laid

into the die at C, and the punch D
severs the webb from the form and is
prevented from becoming attached to
the punch D by the action of the pres-
sure pad E.

The product from the die is now fin-
ished and if the halves are to be joined,
a facing operation on an emery disc is
resorted to, in order to remove all sharp
edges.

Should a model of the work be at
hand, it is not necessary to make the
half sections as described. The model
can be used to make the impression into
the plaster mould, and the pattern for
the punch is made by pouring lead 1nto
the cast made as stated previously. The
use of the box is merely to describe the
method, although for numerous dies a
standard form can be used.

Tools can be made in this manner
for various classes of work. Bending
and forming of irregular shapes can
be done.

A Ruling Pen Which Makes

otted Lines

HILE some of us are thinking

about new solutions for big prob-
lems, others are looking into ways of
simplifying small ones. In the matter
of financial success, small devices often
bring as much or more profit than large
and complicated machines.

The ruling pen illustrated here is an
example. Those who have used dotted-
line instruments will recognize the
great improvements embodied in this
device, and those who have not, will
readily see the advantages in the use
of this pen.

Essentially, it is like the ordinary
ruling pen with the addition of a
grooved, toothed wheel which extends
just below the nibs. When ink is ap-
plied in the usual manner, it goes down
upon the upper part of the wheel, fill- -
ing the grooves of the teeth, but not the
spaces between the teeth. Then, as the
pen is moved over the paper, rotating
the wheel, dotted lines are made.

By unscrewing the thumb nut, the
nibs are separated and the wheel falls
out. Different wheels can be inserted
to give different lengths of dots and
spaces, or dot and dash lines.
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AMERICAN

ACTIVE WINTER PERIOD FOR
A.S. E. E

TH many new local chapters
forming throughout the coun-
try and new members joining

the Society at the rate of fifty a month,
the future of the organization looks very
bright. A large number of the members
who served in the Army are again join-
ing the ranks of the Society. Before
another year passes, the membership of
the Society should reach a number of at
least two thousand.

Mr. William G. H. Finch, an active
Buffalo member, recently visited the
Society headquarters at New York and
plans were laid for the establishment of
an energetic chapter in Buffalo. The
experimental engineers of Philadelphia,
Boston and Chicago are starting to
recognize the great value of the organ-
ization and work is being carried on
in these various communities to form
chapters and laboratories. Mr. Joseph
B. Entner, of Bostan, has started work
on the formation of a chapter in Bos-
ton and vicinity. Walter B. Russell, di-
rector of the Franklin Union Institute,
has pledged his support to the move-
ment and has promised the use of the
large lecture hall of the Institute and
also the loan of any piece of apparatus
in its large laboratories for lecture pur-
poses. Mr. J. A. Wakefield Hastie is in
charge of A. S. E. E. activities in Phila-
delphia, Pa. A preliminary meeting of
members in and around Philadelphia
was called some time ago and plans
were formulated for further work. A
very successful chapter has been formed
in Mansfield, Ohio, under the direction
of W. D. Starrett and Mr. Richard
Hautzenroeder. A large room has been
rented and enough funds are on hand to
meet expenses for some time to come.
Although the Mansfield Chapter is not
very large, it is extremely active.

Many plans are under cor sideration
to increase the activity of the organiza-
tion. With the limited source of funds
available in the treasury of the organ-
ization, it is a very difficult matter to
broaden the scope of the Society’s work
at the present time. With the increasing
membership, it will not be long before
many new activites will be made possi-
ble.

The purpose of the Society is to ex-
tend experimental activities, and to pro-
mote this aim every effort is being

made.

e

F )

Who's Who in the A. S. E. E.

HAROLD BLAKE ROBERTSON,
B.S.

Mr. Harold Blake Robertson, B.S.,
enjoys an associate membership in the
American Society of Experimental En-
gineers. He started his mechanical
training in the De Witt Clinton High
School, New York City. While attend-
ing this institution he became an active
member of the Mechanic’s Club. After
graduating from the De Wit Clinton
High School, Mr. Robertson entered
Weslevan University and graduated

from this place in the year 1914 with
the degree of B.S. C

For some time Mr. Robertson’s atten-
tion was engaged in the design and de-
velopment of a small automobile with
extremely advanced design. He is now
commodore of the Irvington (N. J.)
Model Yacht Club, which organization
is now conducting a boat race every Sat-
urday afternoon. Mr. Robertson says
that half of the joy of living comes
through his work as a model engineer
and he believes that of all hobbies, it is
the most instructive and interesting. He
firmly believes that the public in this
country should be educated to look
upon model engineering as a science by
itself rather than a work of toy con-
struction. He thinks (and rightly so)

that the model engineers of this country
should win the same consideration and
respect from the general public as the
model engineers of England.

Mr. Robertson was born in New
York in the vear of 1891.

WhatIsthe A.S. E. E.?

We receive a multitude of letters ask-
ing us what the A. S. E. E. is and what
its purpose is. -

First and foremost, it is the purpose
of the American Society of Experi-
mental Engineers to organize the me-
chanical, electrical, chemical and radio
experimenters of the United States and
Canada into a solid body and to gain

" recognition for these men. When united,

the experimental engineers of North
America will become a more potent fac-
tor than they are at the present time in
a disorganized condition. There are
many thousand men engaged in experi-
mental engineering throughout the
country and it was with the purpose of
bringing these men together in a solid
body that the A. S. E. E. was formed.

The experimenters of America should
be recognized as a serious class of men
engaged in an important field of en-
deavor, whether they work for pleasure
or profit.

The second purpose of the American
Society of Experimental Engineers is to
promote experimental science among its
membership in every way possible. This
work of promotion will not only be car-
ried on through the publications of the
society, but also by the establishment of
local experimental laboratories through-
out the country in which the members
in the various communities and cities
will be able to carry on their work. The
experiments carried on in the various
laboratories of the Society will be de-
scribed in the Official Bulletin, which
is published bi-monthly at the present
time and issued to members only.

The possibilities of the Society are
practically limitless at the present time,
it enjoys the reputation of being a seri-
ous scientific body of men organized for
mutual help and benefit. Men of every
phase of scientific endeavor are eligible
for membership.

Increased membership will make it
possible not only to help more experi-
menters, but to give more assistance to
each one. Each member should bear in
mind that, by securing more members,
he helps hims2lf as well as the Society.
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Making Gas Engine Packings

By Arthur Alfred Alexander

EFORE the cylinders are re-
placed on the engine base, heavy
brown paper gaskets should be

made to place between the cylinder base
flange and top portion of the engine
crank case. The best method of making
these gaskets is to tamp them out by
placing the sheet of brown paper over
the mouth of the cylinder and directing
a series of light blows with a machin-

ist’s ball peen hammer against the sharp -

edges of the casting. This will cut the
paper exactly to the form of the base
flange and cylinder bore. The holes in
the flange may be indicated in the same
manner or may be punched through
with a steel drift. The same process
may be used in making irregular shape
gaskets of other materials such as as-
bestos or rubber packing.

A number of cylinder designs, espe-
cially those in which two large or four
small cylinders are cast in a block, have
a large plate at the side which is used
to close the water jacket, this forming a
cover for an opening which had been
left to facilitate foundry work when the
cylinder was cast. This plate is cither
of sheet brass or aluminum; in some
cases it may be an iron casting having

a portion of the intake manifold cast
with it. Leakage is prevented by a
packing interposed between the plate
and the cylinder, the plate being firmly
secured to the water jacket by a number
of closely spaced machine screws. This
is a common method of construction and
one often finds water leaks about the
plate on inspection. The packing used
is a rubber and fabric composition of
the form known by the trade name
“Rainbow” steam packing. This may
be easily cut to proper size and holes
punched in with a belt punch to aliow
the screws to pass through. In some
instances simply removing the plate
and smearing the gasket with shellac
or red lead and then replacing the plate,
taking care to screw down all the screws
tightly, will cure the leak, One advan-
tage of this plate is that it may he
easily removed to permit of cleaning out
the water jacket thoroughly of any ac-
cumulation of rust or sediment which
may have become deposited there and
which will interfere with proper cool-
ing, this deposit being found in salt-
water-engines more than in power
plants operated on fresh water.

MOTOR FUEL FROM OIL-SHALE
DEPOSITS
S it is estimated that our present
known natural liquid oil supply
will be exhausted in about twenty
years’ time, the possibility of using
fuels derived from oil-shale beds is
now receiving some attention. These
deposits are found in various parts of
the country, but the most extensive are
located in Utah and Colorado. In a
recent article discussing the possibilities
of exploiting these deposits and their
value as a future source of internal
combustion, motor fuels and other valu-
able by-products, the Engineering and
Mining Journal states many interesting
facts.

Oil-shale has no oily appearance in-
dicating that it contains that material,
but upon being subjected to heat its
organic materials are broken up, and,
among other things, oil and gas are
yielded. The yield varies from 6 to 90
gallons of crude oil per ton of shale.
The crude oil distilled may give 7 per

‘cent to 12 per cent gasoline, 28 per

cent to 49 per cent kerosene and 39
per cent to 62 per cent residium. Shale
analysis indicated !4 per cent to 3
per cent moisture, 20 per cent to 52 per
cent volatile matter and 45 per cent to
80 per cent ash. The asphalt varies
from 1% per cent to 4 per cent and
paraffin from 2 per cent to 9 per cent.

The by-products of shale are ex-
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tremely valuable and include, in addi-
tion to oil products, enamels, varnishes,
paints, rubber substitutes, manufactur-
ing products for glass, pottery and
ornamental tiles, dyestuffs, ammonium
sulphate, flotation oils and producer
gas. The Colorado shale area covers
more than 2,500 square miles and the
Utah area over 3,000 square miles.
The strata vary from a few inches to
80 feet thick. The yield is from 311
to 80%4 gallons per ton.

In Scotland over 3,000,000 tons of
oil-bearing shale are profitably treated
annually, but it is only the ammonium
sulphate produced as a by-product
which makes the business pay. On the
other hand, the prospects of the Ameri-
can oil-shale industry should be good,
as in Colorado and Utah the shale beds
are relatively thick, suitably located at
sufficient heights for gravity transpor-
tation, and give a yield of 40 to 50
gallons per ton.

Notes on Cleaning Files

ILES which have become clogged

with tin or lead are cleansed by
dipping for a few seconds into concen-
trated nitric acid. To remove iron fill
ings from the spaces between the file
teeth, a bath of blue vitriol is employed.
After the files have been rinsed in
water they are likewise dipped in nitric
acid for a few seconds. File-ridges
closed up by zinc are cleansed by im-
mersing the files in diluted sulphuric
acid. Such as have become filled with
copper or brass are also treated with
nitric acid, but here the process has to
be repeated several times. The files
should always be rinsed in water after

POWER TAKE-OFF FOR LIGHT
AUTOMOBILE

By B. P. FISHBOURNE

ARIOUS attempts have been made

to utilize the power from the engine
of an automobile for driving different
machinery. The simplest apparatus
devised for this purpose ordinarily in-
cludes a drive pulley having its axis of
rotation extending longitudinally of the
automobile, the pulley being arranged
at the front end of the automobile and
connected with the crank shaft. The
disadvantage of this arrangement is
that the belt which receives the power
from the drive pulley extends trans-

apparatus in the cut (Figure 1) com-
prises a transverse frame to the ends
of which are secured diagonal braces,
apertured to receive the bolts which
carry the lamp forks. The frame is
also provided with apertured straps re-
ceiving the bolts which bind the front
spring to the chassis. A shaft is ar-
ranged transversely of the frame and is
journaled through bearings carried
thereby. This shaft extends longitu-
dinally of the automobile and its rea:
end is provided with a clutch element
to engage with the transverse pin on
the forward end of the crank shaft of
the Ford automobile.

Civtch Engages
Crunk:??a -

Oe¢arbox Cover
removed o
show Gearir\g

Jutch Lever

/Bevel Gears

Belt Pulley
race Rod o Lamp Support

Atrachment
& frame

A power take-off for light automobiles is
hown in detail at Fig. 1 and its atlachment
to the front end of a car at Fig. 2. The ap-
plication to ome of many possible tasks is
shown at Fig. 3, where the car engine is

brushed with a stiff
brush, and dried in sawdust or by pour-
ing alcohol over them, lighting it and
letting it burn off on the file.

The uneven working of a file is
usually due to the fact that filings clog
the teeth. To obviate this evil, scratch

the treatment,

brush the files before use and then
grease them with olive oil. A file pre-
pared in this manner lasts for a longer
time, does not become so quickly filled
with metal particles and can be con-
veniently cleaned with an ordinary
rough brush when clogged.

versely of the automobile, and hence
transmits strains in a direction trans-
versely of the automobile. This action
is found to be very detrimental to the
automobile, and it is difficult to suit-
ably brace the automobile against vibra-
tion and side play on account of the
spring suspension.

The apparatus shown in the cuts suc-
cessfully overcomes all of these objec-
tions, and may be easily attached to a
Ford automobile to utilize the power
due to the rotation of the crank shaft
to the machinery to be driven. The

pumping water

The opposite end of this shaft has a
transverse pin to be engaged by the
clutch element carried by the crank
arranged forwardly thereof. This is
the usual crank employed to start the
engine. A second shaft is arranged at
a right angle to the first shaft and is
connected therewith by a pair of bevel
gears. This second shaft carries the
drive pulley which has its axis of rota-
tion arranged transversely of the auto-
mobile.

An expansible clutch is arranged
within the pulley and is operated by a
lever, so that the pulley may be locked
and unlocked from the transverse shaft.
As the automobile is stationary, air is
forced through the radiator by a fan
arranged in front of the radiator and
driven by the longitudinal shaft. Fig-
ure 2 shows the apparatus installed
upon a Ford automobile, and Figure 3
shows the same operating a pump, sug-
gesting one of the various uses to which
the device may be applied.
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Building A Two-Passenger Seaplane

PART THREE
WING CONSTRUCTION
HE design and construction of
the wings, aerofails, planes or
panels, as these components are

variously named, unquestionably con-
tribute the ultimate success or fail-

ure of the complete airplane. Due
to considerable wind tunmel re-
search by M. Eiffel at Paris,

N. P. L. in England, and the Wash-
ington, D. C., laboratories, great prog-
ress has been made in plotting the
aerodynamical characteristics of aero-
foils. Up to and including 1911 Cur-
tiss aerofoils were single surfaced, ¢. e.,
the fabric only covering the top, the
ribs and spars were exposed to view,
The Farman, Graham-White and simi-
lar machines of that period had pock-
ets for each rib and spar, but were
single surfaced between ribs.

Designers no longer grope for aero-
foil performances, but either select
some tested wing section or submit a
model for a test. There is no one best
aerofoil curve. The selection of any
particular wing curve depends on the
performance desired. Speed and weight
carrying have been the two greatest
considerations. The future demand
will be for a general all round machine
with a very slow landing speed, as land-
ing is, in the writer's opinion, the only
real danger in flying. It is believed
that any normal man or woman can
fly an airplane after acquiring the ma-
nipulation of the controls, as the sta-
bility of the machine, if properly de-
signed, is inherent. The writer’s per-
sonal experience is that the lateral
(sidewise balance) and longitudinal
(fore and aft) stability control is per-
fectly natural in motion.

Many books have been and will be
written on aerodynamics, and as the
scope of this series of articles will not
permit of this colossal mass of de-
tail, it may be pertinent to recommend
a most worthy book for reference. The
A, B, C of Aviation by Pagé is an ex-
ceptionally fine treatise on the basic
principles of airplane flight and aero-
foil design and is recommended for the
student either for home study or class-
room instruction. Chapter IV very ably
describes the aero-dynamics of aero-
foils and design of these components
in simple language that can readily be
understood by the amateur builder of
aircraft.

The upper intermediate wing rib il-
lustrated by the accompanying cut in

o — s a——— —— — ————

By Charles E. Muller
Comsulting Aeronastical Engineer

Plate 3 is practically the standard type
of construction. It has been slightly
modified from the Eiffel No. 32 wing
section. The appended table gives its
lift and drag co-efficients, lift-drag ra-
tios, and the location of the centers of
pressure at various angles of incidence.

AEROFOIL CHARACTERISTICS FOR A
STAGGERED BIPLANE

Center of

Pressure.
Distance from
Angle of leading edge.
inci- L/D Ratio to
deace. Drag. Life. Ratio. chord.
0000243 .00033 13.5 220
3 0000510 .000985 18.2 238
6 000127 00101 126 242
9 000190 .00199 10.5 269
12 000273 002175 9.5 300
15 000508 .002328 4.6 319

The lower wing section is increased
in depth because of structural neces-
sity. This will increase the lift at low
angles of incidence and slightly in-
crease the drag at large angles of inci-
dence. If a larger carrying capacity
is desired the lower plane may be in-
creased to 4-0 chord, increasing the
lift of the machine 20%, the center of
pressure remaining as designed. This
will not affect either the static or the
dynamic balance of the airplane. The
following table is given to show the
extent of the modifications of the wing
cambers: -

COMPARATIVE CURVILINEAR
ORDINATES
Eiffel No. 32 Aerofoil section 4’-0 chord in
fractions of an inch above

datum line.
(See Plate 3.)
Bottom Camber, p Camber.
Station. Eiffel. Modified. Fnﬁel Modified.

[+ J 48 A48 48 A48
5860000000 J36 .32 2.544 2.65
236808088000 1.104 1.09 3.70 3.80
Rt a0a005a 144 140 3.802 3.93
(6000030000 2.206 1.30 3.504 3.55
L 2 .96 06 2.884 2.92
[+ S 576 5§ 2.302 234
R 240 22 1.62 1.68
.J3806000000% 096 .10 1.104 112
B SG000000s .00 .00 76 .76
10.......... Jd44 15 406 42

2’6" CHORD LOWER WING

Bottom Camber.  Top Camber.
Station. Eiffel. Modificd. Eiffel. Modified.
(5850000000 30 .30 30 .30
1 10060000000 210 .20 1.59 160
45000000000 09 655 233 251
&IE000000000 .90 .80 243 21N
4. ... 8t .81 2.10 248
S .60 .60 1.80 2.10
(Ba0a06a050 360 34 138 1.6S
18080000808 150 128 99 120
B RB0a0a000 060 .07 .69 .73
BB a0a000 .00 .00 48 465
10.......... .09 .095 21 25

The Eiffel No. 32 section was chosen
as an excellent all around wing curve.
Its maximum L/D corrected for scale

is 18.2 at 3° incidence. It has reason-
ably fair values of L/D for high lift
co-efficients. A most valuable consid-
eration for the amateur flyer is the fact
that its center of pressure movement is
practically nil. The central parts or
webs of the ribs are usually’ made of
silver spruce, but may be made of
whitewood, cotton wood, or white pine.
Three-ply mahogany or birch are being
used in increasing quantities, but are
not recommended for seaplanes.

The lightening of the webs may be
readily done by tacking a number to-
gether and fret or gig sawing to the
holes bored to the sizes of the wood bits
given in sketch to form the corners.
Tightly clamp the webs together and
bore until the spur of the bit protrudes
through the last piece, then reverse the
boring, thus obviating the splitting or
slivering of the wood.

The nose webs, the center webs and
the trailing webs are separate pieces
until fastened together by the cap strips
and should be held in a “former gig”
when assembling these pieces as a rib
unit. The cap strips are sawed with a
fine tooth saw, from a five-eighth board
of spruce or ash, but the same woods
mentioned for webs may be used, but
are to be avoided if possible. Elm is a
good substitute if dry and straight
grained. It is not generally used be-
cause of its tendency to warp and go out
of shape. The writer used a consider-
able quantity of elm for ribs, as shown
at Z, which proved fairly satisfactory,
as early as the spring of 1911, at Wal-
tham, Mass.

The cap strips will bend to shape,
except possibly the lower nose camber.
If any difficulty is found, this part may
be soaked in hot water for a few min-
utes, then glued and nailed to the nose
web with three-quarter inch No. 18 or
20 flat head wire brads which should
be used to supplement hot glue. Great
care should be used when nailing into
the ribs to avoid splitting or running
the brad out one side or the other. -

As it is essential to have all ribs uni-
form, a jig similar to the sketch shown
at AA may be made. In lieu of a
trued up table or bench top a cleated
board may be used to glue and nail on
pieces A 7/32 inches thick, the identi-
cal shape and size of the webs, also
blocks B the same size and shape as the
wing spars. This will suffice if the
lower cap strip be nailed on first. Of
course, the ends where the trailing and
entering edge pieces are fastened are
left sufficiently open to permit these
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members sliding through when assem-
bling the wing structures. Blocks C
may be fastened on permanently. Loose
dowels may be inserted in holes at D
to clamp rib against blocks C. If the
cleats are screwed on, they may be re-
versed to other side, permitting the use
of the other side for small rib jig.

The short ribs marked X are exactly
the same as the other intermediate ribs
minus the trailing web section. The
nose ribs of the large wing are identical
with that much of the intermediate ribs
of the small plane or they may be
steamed to shape and fastened on minus
the nose web.

The box ribs indicated at A, B, C, D,
E, F, G and H are doubly webbed, as
shown at Y; the webs are sawed from
5/16” spruce, or may be made of a
1%-inch thick solid sawed out section
spindled or scooped out between spars
to an I beam section. These are neces-
sary to take the compressional stresses
due to the drift wires in the wing and
the cross bracing of the interplane fly-
ing and landing wires which will be
described in the next issue.

In same cases the ribs are all like
the intermediate members, a strut of
either steel tubing or wood is installed
to take care of the compression, but as
it necessitates an addition to the inter-
plane strut fitting or a separate fitting,
it is advisable for the amateur to ac-
cept the first method and use box ribs.
The rib contour templates are neces-
sary to check up the ribs as they are
assembled in the panel and may be
casily made as shown in the sketch.

The wing tips are made stiff to resist
the tension of the fabric when shrink-
ing. The shape is largely a matter of
taste and forms one of the distinctive
features of the complete machine, It
may be made of a piece of ash bent to
the desired shape or sawed out of a
spruce board joined together with long
splices, or an oval tubing may be heated
and bent to shape with the major axis
horizontal. This is preferable for a
seaplane. Also a laminated section
may be used, using a number of ash
or spruce strips 14 x 1”7, with the joints
vertically disposed in the machine. It
i5 bent and glued over a form, then
dressed to suit conditions.

Trailing edges and entering edges
are made in a number of ways, as the
sketches graphically indicate. Figures
N, O, R, S represent the spindled out
entering edge for blunt nosed sections
such as the Eiffel 13 bis, 33; U. S. A.
sections 1, 2, 3, 4 and 5, R. A. F. 4;
sharp” nosed sections as the Eiffel 32,
36, 37, R. A. F. 3,5, 6 and U. S. A.
6 require the methods shown at figures
T and section G. H..

Figures U and V indicate the gen-
eral forms of trailing edges now in use.
The wire trailing edge is still used, giv-
- ing a scalloped appearance like the
French Spad and the German Taube.

When assembling wing panels 2-30”
high wood horses will be found con-
venient. Caution is required for spac-
ing and preventing any distortion, due
to shrinkage or swelling of components.
Hot glue and brad all wood joints. Use
20 gauge sheet steel bands if steel tub-
ing is used for trailing edges, and wing
tips. '

The top camber from the entering
edge to front wing bar and sometimes to
the stringer is covered with veneer as at
figure S or covered with single ply or
aluminum sheet, but may be omitted.
The loss in efficiency is not great

The improved Leavitt armor for deep-sea

diving .
enough to compel this additional ex-
pense and the extra thickness of section
will practically compensate for this de-
ficiency. In high speed, high powered
machines this part veneer, part cloth
wing covering is desirable.

When assembled the steel tubing
should be wrapped with tape; then the
whole mass should be given a coat of
orange shellac, followed by a coat of
Valspar varnish. As these coats of
varnish are to protect the material
from the weather (dampness, etc.), and
not for appearance, fairly thick coats
are applied. Carefully hang up the
wing frames by the use of slings sus-
pended from the ceiling to prevent
warping out of shape while waiting for
the covering.

(Ed. Note.—Fabric and dope work
will be described in Part 5.)

New Deep-Sea Diving Armor

THE opportunities for deep sea
salvage were never so great at any
time in history as at the present. One
of the biggest problems receiving atten-
tion from the Nations of the World is
the recovery of ships and cargoes sunk
during the war, whose total value is
counted at billions of dollars. In all
operations under the water, whether
recovering cargoes only or raising ships,
it is essential that divers must be on the
job. Mechanical means alone are in-
adequate, they must be supervised and
aided by men who can work and see.

The improved Leavitt diving armor
shown herewith enables the diver to
work in from one hundred to five hun-
dred feet of water and allows all neces-
sary movements, with no danger or in-
convenience to the diver. He is en-
cased in an all-metal suit that relieves
him of all pressure, allows free move-
ments of hands and arms, makes his air
for breathing (sufficient for four hours’
work at one time); has telephone con-
nection with the ship above. He is un-
impeded by air lines, signal cords and
other objectionable features of the usual
rubber diving suit.

The construction of the new Leavitt
armor is different from any diving ap-
paratus previously invented. The metal
is manganese bronze, an alloy which
will not rust, but which has the tensile
strength of steel. Most joints would
leak under water if made loose enough
to allow motion, and if made tight
enough to prevent leakage they would
jam under the pressure. Mr. Leavitt
therefore used ball-bearing joints at the
shoulders, wrists and ankles, flexible
hard-rolled interlocked copper tubing,
wrapped with pure rubber, is used for
arms and legs. The helmet has four
windows of half-inch Triplex Safety
Glass and a telephone with communi-
cating wire built into the raising cable.

In addition to the diving armor Mr.
Leavitt has perfected a system of elec-
tric lighting that will stand the pressure
and illuminate a radius of twenty feet
at depths to five hundred feet. By
means of these inventions salvage work
hitherto impossible is rendered com-
paratively easy.

The diving armor and lights have
been thoroughly tested to a pressure of
two hundred and twenty pounds per
sq. in. equal to a depth of five hundred
feet. Mr. Leavitt holds the world’s rec-
ord for depth of diving having walked
on the bottom of Grand Traverse Bay
for forty-five minutes at a depth of 376
ft. Also the armor has been success-
fully used in salvage operations, notably
the recovery of the cargo of copper and
valuables from the Steamer Pewabic
sunk over fifty years in Thunder Bay
in 176 feet of water.
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' THE JUNIOR
EXPERIMENTER

HE little steam turbine illus-
trated in the drawing is one
with which a good many inter-

esting hours can be passed, both in the
construction of the device and in its
operation. There is absolutely no dan-
ger of explosion with it and it possesses
the advantage of easy construction with

By George F. Carter

of sheet brass is cut out and eight slots
are cut in it to accommodate the blades.
The blades are also cut from sheet
brass and their ends bent as shown.
They are soldered into the slots of the
circular piece. A small brass rod is
placed in the center of the rotor for the
shaft and this is also held with a drop

Hdw to Make ﬁ Simple S;ea-r_r_l_Turbine

of solder on each side. The sides of
the turbine are cut and bent as illus-
trated. The circular covering between
the sides of the turbine is formed by a
strip of sheet brass with the ends sol-
dered together. The sides are then sol-
dered to this piece. The turbine is held
to the base by means of six small wood

few tools.

The boiler will be con-
sidered first. A clean syrup
can may be used for this.
The paper covering, of
course, should be removed
and the can carefully ex-
amined for defects. Four
strips of heavy gauge
brass are bent as illus-
trated and soldered to the
bottom of the boiler.
These act as feet. They
are drilled at one end so
that small wood screws
can be used in holding

Syrup Con.....

..-Cover

—

_—

..-Feed Pipe

,-Puliey

the boiler to the base
board. Soft solder can be

screws, as shown. A small
wooden pulley is placed on
the protruding end of the
rotor shaft. The steam
feed pipe which connects
the boiler to the rotor is
copper or brass and it
should be thoroughly
heated before it is bent to
the shape shown. This is
to prevent it from kinking.
In bending this pipe it is
well to cut a little wooden
form of the proper radius
so that it can be bent
around it. If the pipe is
bént too sharply it will
kink. A drop of solder

used to fasten the feet to
the boiler, owing to the
fact that the water in the
boiler will prevent the
solder from reaching the
melting point. The top
of the tin can is used both
to fill the boiler and as a
safety valve. If the sup-
ply pipe should become

on the point where the pipe
enters the boiler and the
steam turbine will render
it steam tight. The posi-
tion of the nozzle is shown
in the cross section of the
turbine.

With a very low pres-
sure, this little turbine
will develop considerable

lu , the steam pres-
glregs:gﬂd blow the lid of
the can off, thereby re-
lieving the pressure imme-
diately.

The burner is a small
cover from a tin can filled
with asbestos and covered
with a small piece of cop-
per or brass gauze. The
alcohol which is used as
the fuel is poured into the
cover and it will burn for
approximately fifteen
minutes. It is advisable
to make two of these burn-
ers, so that the turbine
can be run continuously.

The turbine is very

Steam Nozzle,

A
o o

RS

A

speed, but it delivers very
little power.

In operating the little
power plant, the boiler
should never be permitted
to become dry as this will
melt the solder and prob-
ably cause leaks by undue
expansion of the seams in
the can. The water should
not be permitted to stand
in the boiler as it will
cause rust. A little lubri-
cating oil placed in the
boiler will help to protect
it from rust.

Those who wish to
elaborate on this design
can add more blades, or

simple. A circular piece

increase boiler capacity.
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A Talk With Radio Beginnefs

The Boy Students or the Older Men Who Would Like to Work With Wireless
Are Often Confronted With the Problems Which are Cleared Up in This Article

LL kinds of interests are repre-
A sented by the men who call at
the offices of EVERYDAY ENGI-
NEERING. Every one has, or is inter-
ested in, some particular hobby. What-
ever the hobby, they are nearly all fa-
miliar to some extent with radio work,
but, when the subject is brought up, so
many say, “I’d like to have a wireless
set, yet there are so many new and com-
plicated instruments I haven't the time
to get into it.” Others, who had sta-
tions years ago, feel that they are too
far behind the times, and some say the
cost is prohibitive. There is also the
difficulty of learning the code.

‘Not one of these objections, actually,
is a reason for not having a radio sta-
tion.

In the first place, the advances of the
radio art has simplified, rather than
complicated, the equipment required for
a wireless station. The men who used
to have sets, back in the dark ages, will
find that receiving and transmitting
with new apparatus is more reliable
and can be carried on over greater dis-
tances than ever hefore. The cost of
receiving instruments for a simple set
is, in spite of general increased prices,
lower than of equipment to do the same
work five years ago. Finally, our Gov-
ernments perhaps, to make up for its
treatment of the experimenters, has
established a broadcast schedule to give
the beginners a code practice at slow
speed.

And now, possibly, some of those
same objectors are wondering, ‘“‘What
kind of a set can I have, how much will
it cost, and how can I copy this code
practice?’’

Almost everyone can remember that,
hefore the war, there appeared to be a
high-mast competition. In fact, the
antenna height was about the most im-
portant thing about the station. That
is no longer the case. Sending an-
tennas arc limited in size by Govern-
ment regulations.
ing are almost entirely of the single
wire type. They require no masts or
spreaders, and can be put up on natural
supports: Antennas are broadly classed
as Short, Long and Super Range. The
first class arc 30 feet high and 100 feet
long. They will reccive the Arlington
time signals, with a simple tuning coil
or loose coupler, galena detector, and
reliable 2,000-ohm phones, at a dis-
tance of 500 miles, under ordinary con-
ditions. Second class antennas, 30 feet
high and 200 feet long, with the instru-
ments just mentioned, will receive Ar-
lington up to 1,000 miles, while the
third class, 30 feet high and 300 feet
long, using a single Audion detector,

Aerials for receiv-’

will receive Lyons, France, up to 5,000
miles.

As for the apparatus required, this
need be no more complicated than the
knowledge of the operator is extensive.
In the September issue of EvVERYDAY
ENGINEERING a simple receiving set
was described. If the equipment is
purchased, a tuning coil costs only four
or five dollars, or a good loose coupler
ten or twelve. Detectors are sold at
prices rangihg from one to five dollars,
and telephones from four to sixteen. A
one-dollar fixed condenser and a buzzer
are also needed. Complete materials
for a Long Range antenna cost about
three dollars.

The price of the instruments for a
complete receiving set, then, amounts
to around fifteen dollars. This can be
cut in half if the experimenter makes
his own apparatus, and the instruments
are so simple that no special skill is
required,

The code requires a certain amount
of application and practice. It will be
found that, in many cases, commercial
messages are not transmitted at as high
a speed as was used before the war.
Also, the Navy Department has in-
augurated a nightly code practice which
will be of great assistance to beginners.
A further announcement is given on
page 46 of this issue.

The plan is to use the usual Conti-
nental signals, but to arrange the letters
of the words by a special code, fur-
nished by the District Communication
Superintendent. This method makes it
impossible to guess at the letters; each
one must be copied accurately to make
possible an accurate decoding.

For the benefit of those not familiar
with the Continental Code, now used
entirely for radio communication, the
characters are listed here.

CHUuRIOWOZL A IQmETOW
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In memorizing the code, it is not
advisable to think, for example, ‘‘dot
dash, a, dash dot dot dot, b,” but, “Dt
da, a, da dt dt dt, b,” and so on, as
these sounds are more like the sounds
of the signals. When possible, it is of
great assistance to have some one send
from a newspaper or book. This gives
excellent practice to the beginner.
Then, when the characters have been
fairly well mastered, letters can be
picked out, here and there, from com-
mercial messages until, with a little
more experience, all the letters are
understood.

A copy of the Government Radio
Regulations can be obtained from the
Government Printing office for fifteen
cents cash or money order. Stamps are
not accepted. This gives all the details
for obtaining a transmitting license—
no license is required for a receiving
station—and describes the methods used
in radio communication. It also con-
tains a list of abbreviations and special
signals,

As soon as possible, the experimenter
should apply for an amateur operating
license.  Altho this is not required,
where a receiving station only is op-
erated, it is essential for the owner of a
transmitting set, and is always a valu-
able thing to have. The book -of Gov-
ernment Regulations tells all about the
different classes of licenses and the
methods of application.  Special af-
rangements are made for those who can-
not go to the office of the Department
for examination, and also for tempor-
ary licensing of isolated transmitters,

In the coming, as well as in the past,
issues of EVERYDAY ENGINEERING
there will be articles on the construc-
tion of simple apparatus for those who
are just taking up radio work. Any
inquiries for information on circuits
or apparatus should be addressed to
the Radio Department, EvEryDay En-
GINEERING,

Digitized by GOOS[Q

- -~

—_—



Everyday Engineering Magazine for October

A Three-Foot Flying Model Nieuport

IRST, we will make our full

sized layout for forming and

bending the longerons of our
fuselage. Make the layout of one side
and then form both sides in the same
form. Place headless nails along the
outside lines to hold the longerons
in shape while drying. Then boil the
longerons in water for 7 hour, after
which they are placed in the form and
permitted to stand until dry. While
you are making the layouts, boiling
and bending the wood, make the lay-
outs for the two upper and two lower
wings, the balanced rudder, elevators
and stabilizer. The reed
can be boiled along with
the longerons. Return-
ing to the fuselage: After
you have the longerons
bent, cut them to shape
and fasten in place the
fuselage struts, making
up two complete sides.
This done, cut and fasten
in place the top and
bottom fuselage struts.
Fasten each strut in
place by glueing and
nailing with a small
brad, and always be sure
to drill a hole with a No.
61 drill before doing the
nailing or the members
will split.

Landing Chassis

When the fuselage is
complete, cut it to size
and fasten in place the
landing chassis struts, which are made
in one piece to the size shown. To
facilitate construction, cut a small slot
in the lower portion of the chassis mem-
bers for the axle to slide in, pass the
axle through and fasten it in place with
the brace wires. The axle is 1/16 in.
in diameter by 9 ins. long, and the
wheels are 214 ins. streamlined discs.
Chassis struts are cut out'of !¢ in.
wood, then given streamlined shape,
and trued up to dimensions on the
drawing,

Tail Skid

The tail skid is a piece of 14 in. x
14 in. bass wood 2)% ins. long and
fastened to the lower longeron 114 in.
from the top end of the skid and 134
ins. back from the tail post of the fusel-
age. Pivot on long brad passed through
both lower longerons and then attach
rubber bands, as shown, to take up
some of the shock of landing.

Motor Stick
The motor stick consists of one piece

Speed Scout

By Elmer Ross

of spruce 5/16 in. square by 15 ins.
long, one aluminum propeller hanger,
one ball bearing propeller shaft, one
rear rubber hook, one 12 in. propeller
and five doubled strands of 3/16 in.
flat rubber. Connect them as shown in
the April 1919 issue of EvErYDAY EN-
GINEERING in the writer’s article on “A
Model Curtiss JN4.” Fasten in the
fuselage at No. 2 and No. 3 top fusel-
age struts only and exactly in the center.

Engine Cowling

Make an aluminum cowling to the
shape and size shown from 1/64 in.

thick aluminum. To fasten the cowl-
ing to the fuselage it will be necessary
to cut off the first section of the fusel-
age and fasten it in place to the four
longerons at section No. 2, after cutting

off section No. 1. Drill a 73 in. hole
in the cowling, as shown, for the pro-
peller hub to project through. After
putting the cowling in place, put the
propeller on the hub and tighten up
the nut.

Side and Turtle Deck Formers

Make the side 1::Q turtle deck form-
ers to the sizes indi.ated and fasten in
place to the fuselage in the position
shown, by glueing and drill a hole and
place a small brad in it for extra
strength. The formers can be lightened
if desired by drilling holes in them, or,
if a scroll saw is at hand, by cutting
out the centre portion.

Interplane and Cabane Struts

The interplane struts are cut 43§
ins. for the rear and 614 ins. for the
front and streamlined. Bass ‘waod is

used. The struts over the fuselage are
made from 5/16 in. O.D. aluminum
tubing flattened out to streamline shape
and entirely flat at the top. The bot-
tom end is left round to fit over a
small strut socket. You will need four
made to the dimensions shown. The
special V-socket on the bottom plane
can be bought ready made up. Other
strut sockets are the ordinary upright
kind.
Wing Construction

After the layouts are made and the
wood hoiled, place it in forms to dry.
During this time the ribs
can be cut out. Ribs
will be needed for each
top wing and each bot-
tom wing, and they are
made of 1/16 in. thick
spruce to the size shown,
-with the exceptions of the
ones which are g in.
thick. The drawings of
the wings only show the
ribs altogether, but the
writer used a 1/16 in.
rib spaced in the middle
of each rib shown on the
drawing. If the wings
are made as shown in
the drawing, the model
should only weigh 1134
ozs., which will give a
few feet more in the
flight length. After the
reed edging is dry and
the ribs cut out and
drilled, assemble as
shown in the drawing. The writer has
made the wings in one piece, but the
drawings show the proper size of the
ailerons; if you desire to use them on
your model, place strut sockets on spars
at points shown in rigging sketch,

Stabilizer, Elevator and Rudder

The stabilizer, elevator and rudder
are made from % in. reed for the edg-
ing and !4 in. square bass wood for
the filling in pieces. The stabilizer and
clevators can be made in one picce if
desired, but by making them separate
and adjustable you can correct the ten-
dency of your model to fly in anything
but a straight course.

Covering and Doping

The wings, fuselage and controls are
all covered with bamboo paper and
doped with doping solution described
in the April issue, or the builder can
purchase bamboo varnish and use it.
They both cost about the same. When
covering the parts, be sure and remove
all wrinkles out of the paper. It is
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best to give the machine two coats of
the doping solution.

Assembling

The model is assembled as shown in
the sketch and should be perfectly
square with the fuselage in every re-
spect, with the exception of the arrow
shape which the leading edges of the
top and bottom wings will have and
which is taken care of by the slant of
the inner rib of each wing. Fasten the
brace wires in place as shown and do
not tighten securely until the wings are
in the correct position. The writer used
small turnbuckles om his machine,
which still leaves the weight 13 ozs.
The builder can use them, too, if de-
sired, but by leaving
them off a reduction in

the !4 in. thick pieces of wood for
formers.

The motor stick could be made from
a piece of 5/16 in. O. D. aluminum
tube, and made 5/16 in. square at the
propeller and with a 5/16 in. square
piece of wood 14 ins. long, in order to
be able to fasten the hanger and the
rear rubber hook could be inserted in a
1/16 in. hole drilled in the other end
of the tube. This could be fastened
with the small nuts that come with a
rear rubber hook.

By using a 1/64 in. thick aluminum
turtle deck made in one piece and fas-
tened along the side of the top longeron,
you can readily take it off to fix the

motor any time you wish, A good idea’

PROPERTIES OF BALSA WOOD

VERY light wood, known as balsa

is now used widely in making
life rafts, buoys and floats, airplane
components and other uses where a
wood of this nature is desirable. It
also possesses valuable heat insulating
properties. Prof. W. W. Rowlee, of
Cornell University, who was semt to
Central America last year by a New
York company to study balsa in its na-
tive environment has just published an
article in the Journal of the Washing-
ton Academy of Science on the botani-
cal characteristics of -the wood.

The balsa tree belongs to the genus
*“Ochroma.” Formerly only two species
were recognized, the one

which was the source of

weight is effected.

To fly the model,
choose a field in which
the grass is a little bit

long, and if the wind is
blowing over 10 miles -
per hour, head your
model with the wind. It
is a good practice to get
a good distance flight to
head the model with the
wind.

With the amount of
rubber specified, give the
propeller no more than
165 to 170 turns, but for
the first flight give 150
and as the rubber gets
older you can then work
up to 170 turns. If the
model is_properly con-
structed, you should get
at least 200 ft. from it,
and if, while building it,
you think you can cut
down some weight, it
will give proportionately
longer flights. Also be
careful to get the wings

7 = v " the wood imported to this
Rt SN . o country being known as
1Frond S e “Ochroma lagopus.”

js.) .
Ll Professor Rowlee’s in-

_-—~4 Wires -2 Front.2 Rear
Struts Heach side of & !

Leading edge vpper plane at 4 is 3W® from
front edge of covll:g.u;nu wing is placed
so the rear strvt is straight uvp end down,
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vestigations increase the
number of known species
to nine. It grows with
astonishing speed, often
attaining a height of 60
feet or more in five or
six years. In its natural
state the wood is very
perishable, decaying
with about the same
rapidity as a cotton fab-
ric. The balsa wood of
commerce is made dur-
able and waterproof by a
special treatment. In
tropical America this
tree bears many names
besides “balsa,” which
is merely a Spanish word
for “raft,” in an allusion
to the fact that rafts of
'"' this wood are used for
transportation purposes
on the South American-
rivers. In Nicaragua,

- the tree is called “gati-

in the proper place or
the model will not bal-
ance and consequently
will not fly properly as
its course will be erratic.

Remarks

The fuselage of the model Nieuport
speed scout is 2034 ins. overall. The
struts can be either made streamlined
or 4 in. doweling can be used.

The landing chassis struts can be
produced by either making them out
of ome piece of 3-ply !4 in. wood or it
can be a piece of 1§ in. round reed
boiled and bent to shape as shown. To
do away with the aluminum cowling,
make a cowling out of split bamboo
bent to the same size as the aluminum
cowling. If you wish, you can take
split bamboo for the turtle deck and
side formers. Bend it to the proper
shape, fasten to the fuselage with glue
and thread, which will do away with

b o e ——— e

-

is to have the engine cowling, side
cowling and turtle deck all made of one
piece of aluminum.

Above all, be sure ard have each
part square vith each other, and keep
any extra added weight off the tail.

The complete fuselage is made out of
14 in. x 14 in. square basswood. The
writer used 5/32 in. x §/32 in. in order
to have the machine stand more rough
use during tryouts to find the proper
position of the wings.

Carry an indelible pencil in your tire
repair kit. When you find a leak in a
tube you must mark it so as to find it
again. A black lead pencil is useless,
but indelible mark will remain.

llo”, in Guatemala “ca-

jeto,” on the west coast

“moho,” in Jamaica

“corkwood” and ‘“‘down
tree,” because of its lightness,

Balsa proved its utility in the war
when it was not only used extensively
for life-rafts and life-boats but also in
the construction of the 250-mile mine
barrage across the North Sea, which
included 80,000 floats made of this
buoyant wood. In aeronautical work it
has been used for seaplane floats and
pontoons, for airplane wing rib webs
and for streamlining and fairing steel
struts, bracing wires and any tubular
members of circular crosssection. In-
vestigations are now in progress to
determine and plot its strength—weight
ratio and other physical characteristics.

No doubt many other uses will be
found in the future for this remark-
able wood despite its great cost.
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‘ EXPERIMENTAL CHEMISTRY

METALLURGY~=ELECTROCHEMISTRY
PHYSICAL CHEMISTRY

Metallurgy for Beginners

a lack of research and serious in-
vestigation in the laboratory of the
amateur chemist.

In many localities there are valuable
mineral deposits as yet not discovered
and it is the object of this article to
endeavor to give to the amateur chemist
information that may aid him in his
investigations for valuable ores, also
furnishing an insight into the work in-
volved in determining the metals in
these ores.

The subject is not treated in a techni-
cal manner neither is it the purpose to
describe all the processes that have been
devised or even the modifications and
adoptions of these processes that are
now being used in the analysis of the
principal ores,

The reagents and apparatus used are
those generally found in the laboratory
equipped for elementary qualitative
analysis. The reagents for the work
are prepared as follows:

IT has been conceded that there is

Aluminum

Aluminum is of common occurrence
and is one of the chief constitutents of
the earth’s crust. It is found in most
rocks but there is but one ore, bauxite,
that is of commercial value. This min-
eral contains approximately 74 % alumi-
num oxide when pure. It has a dull
lustre and is found in various colors,
particularly red, brown, gray, etc. The
electrical furnace is the only successful
method of extracting the metal from
its ores.

Test

Aluminum compounds, are, as a rule,
insoluble in acids and to obtain the
aluminum in solution, it is necessary to
subject the ore to an alkali fusion. Dis-
solve the residue in hot water and add
hydrochloric acid. Evaporate to com-
plete dryness and when cooled, add 10
cc. hydrochloric acid. Then heat .it
three minutes over a bunsen burner and
add 50 cc. water. Boil and filter, wash-
ing the filter with hot water. Dilute the
solution to about 250 cc., heat it until
it boils and then pass hydrogen sulphide
gas through the hot solution. Filter and
add a few drops of hydrochloric acid to

By E. Hurley

the resulting filtrate and boil three min-

utes. Now add 15 cc. ammonium
chloride and enough ammonium hy-
droxide to make the solution decidedly
alkaline and if a precipitate is formed,
filter it off. No precipitate here indi-
cates the absence of aluminum. 1f a
precipitate is formed, filter and wash
it and then make a hole in the filter
paper so that the precipitate can pass
through to the test tube. To the solu-
tion in the test-tube add 20 cc. of con-
centrated potassium hydroxide, boil and
filter, reserving the precipitate. To
this filtrate, add 50 cc. of ammonium
chloride and if aluminum is present a
white precipitate will be formed which
will not dissolve on the addition of
ammonium carbonate solution.

Barium

The principal ores of barium are
barite, a heavy whitish mineral. 1t is
used in the manufacture of white lead
and also in the paper and sugar indus-
try. It occurs in Missouri, Tennessee,
North Carolina, Kentucky and many
other states.

Take a gram or a small quantity of
the finely pulverized ore ‘and add to it
15 cc. of moderately warm sulphuric
acid. After heating, filter and discard
the filtrate. Boil the residue for twenty-
five minutes in a concentrated solution
of potassium carbonate and filter, wash-
ing the precipitate well. To the pre-
cipitate add 10 cc. dilute hydrochloric
acid by pouring it through the filter on
which you have the precipitates, collect-
ing the solution that passes through.
Add three grams of ammonium chloride
and then 5 cc. warm sulphuric acid. No
precipitate here indicates the absence
of barium. 1If one is obtained filter it
off, boil again as before with a solution
of concentrated carbonate solution, filter
and wash thoroughly. Dissolve it in
acetic acid and to the solution add a
few drops of potassium dichromate and
if barium is present a yellow precipitate
will be thrown down.

Bismuth

The principal ore is bismuthinite
with a lead-gray color. It contains 81%
bismuth. Bismutite has a white and

yellow color and contains approximate-
ly 88% bismuth. Tetradymite has a
steel gray color and contains 69% bis-
muth, It has been found in several
localities of the United States, an ex-
cellent grade coming from Arizona. Its
principal use is in alloys, one of which
is composed of lead, tin and bismuth
with a very low point of fusibility.
Place a small quantity of the finely
pulverized ore in a porcelain dish and
add 10 cc. of hydrochloric acid and
10 cc. of nitric acid, and heat to boil-
ing. Boil most of the solution off and
then dilute with an equal amount of
water and filter. Take a test tube, half
full of water and add to it a little of
the filtered solution. If ‘bismuth is
present a white precipitate is formed.
Dissolve a small quantity of this pre-
cipitate by adding to it a few cubic
centimeters of hydrochloric acid and
add an excess solution of potassium
stannite (made by adding to a little
stannous chloride in a test tube enough
potassium hydroxide to re-dissolve the
first precipitate formed) and if bismuth
is present a black precipitate will result.

Chromium

The principal ore is cromite. Itis a
brownish. to black and slightly mag-
netic. This mineral is distributed wide-
ly over the United States. Its prin-
cipal use is in the manufacture of
chrome steel.

Fuse a small quantity of the pulver-
ized ore in a small porcelain crucible
with about four times as much sodium
peroxide, using a blow pipe or blast
burner. Dissolve the melt in hot water
and filter. If chromium is present, the
solution will be yellow. Make the solu-
tion acid with acetic acid and add a few
drops of the lead acetate solution and
if chromium is present it will be pre-
cipitated as yellow lead chromate which
dissolves on the addition of sodium
hydrate.

Copper
The principal ores are chalcopyrite
and cuprite. There are many other

copper ores. Copper is used extensive-
ly in the making of alloys, etc.
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Place a small quantity of the finely
pulverized ore in a test tube and add
S cc. of nitric acid. When the solu-
tion is cold add enough ammonium hy-
droxide to make the solution decidedly
alkaline. Filter off any precipitate. A
blue color indicates the presence of cop-
per. To a part of the filtered solution
add enough acetic acid to neutralize the
ammonia and into this solution put a
bright piece of iron and the copper. will
appear as a metallic deposit on the iron.

Cobalt and Nickel

These ores are generally found to-
gether and will be treated accordingly.
The principal ores of nickel are nicco-
lite and millerite of cobalt-cobalite and
smaltite.

Place a small quantity of the finely
pulverized ore in a porcelain dish and
add 30 cc. one-half strength nitric acid
and heat. Apply heat until most of the
acid is driven off and then add 40 cc.
water to the residue and then heat to
insure a good solution of cobalt and
nickel. Filter and pass hydrogen sul-
phide gas through the solution for five
minutes. Filter again and add to the
solution filtered a few drops of nitric
acid and boil one minute. Then add
10 cc. ammonium chloride and enough
ammonium hydroxide to make the solu-
tion decidedly alkaline. Again filter
and into the ammonical solution pass
hydrogen sulphide gas and if cobalt and
nickel are present they will be thrown
down as a black precipitate, the absence
of which is evidence no cobalt or nickel
are present. If a precipitate is present
wash and filter with a solution of one
part hydrochloric acid to four parts
water. and dissolve the remaining pre-
cipitate in dilute nitric acid. Heat to
expel the acid and then add 15 cc. am-
monium chloride and then potassium
ferrocyanide as long as a precipitate is
formed and stir the solution rapidly,
adding ammonia in excess. A dark pre-

cipitate will separate from the solution

and shows that cobalt is present and
ammonium sulphide added to the fil-
trate will show a black precipitate if
nickel is present.

FROZEN SOAP BUBBLES

OMETIME ago experimenters with

low temperatures succeeded in freez-
ing soap bubbles by the aid of liquid
air. Considering the almost inconceiv-
.able thinness of a soap bubble, this was
indeed a remarkable experiment. The
actual thickness of a soap bubble has
never been accurately determined but
scientists claim that the amount of tan-
gible matter contained in a bubble is
almost unbelievable. The bubbles were
frozen into a hard, fragile crystal. The
life of a frozen bubble is extremely
.short unless it is maintained at low
demperature.

TO CASE-HARDEN LOCALLY

N case-bardening certain articles it
is sometimes necessary, or desir-
able, to leave spots or sections in the
original soft, uncarbonized condition
while the remainder is carbonized anrl
hardened. This may be effected by
first covering the parts to be hardened
with a protecting coat of japan and
allowing it to dry. Then put the piece
in an electroplating bath and deposit a
heavy coat of nickel over the parts not
protected by the japan. The piece thus
prepared may be treated in the usual
manner in case-hardening. The coat of
nickel prevents the metal beneath being
carbonized, so it does not harden when
dipped in the bath.

A plating of copper answers the same
purpose as nickel and is often used. A
simple plan, where the shape of the
piece permits, as when the outside or
inside of a ring is to be treated, is to
protect it from the action of the car-
bonizing material with an iron pipe or
rod closely fitted or luted with clay.
Another scheme is to machine the parts
wanted soft after carbonizing but be-
fore hardening. By this procedure the
carbonized material is removed where
the metal is desired soft, and when
heated and quenched these parts do not
harden.

STRENGTHENED FILTER
PAPER

HEN ordinary filter paper is

dipped into nitric acid (specific
gravity 1.42), thoroughly washed and
dried, it becomes a tissue of remark-
able properties, and one that deserves
to be better known by chemists and
pharmacists. It shrinks somewhat in
size and weight, and gives, on burning,
a diminished ash. It yields no nitro-
gen, nor-does it in the slightest manner
affect liquids. It remains perfectly
pervious to liquids, its filtering prop-
erties being in no wise affected, which,
it is needless to say, is very different
from the behavior of the same paper
“parchmented” by sulphuric acid. It
is as supple as a rag, yet may be very
roughly handled, even when wet, with-

out tearing or giving way. These qual-

ities make it very valuable for use in
filtration under pressure or exhaust. It
fits closely to the funnel, upon which it
may be used direct, without any sup-
ports, and it thus prevents undue access
of air. As to strength, it is increased
upward of ten times. A strip of ordi-
nary white Swedish paper 13 of an inch
wide will sustain a load of from Y5 to
34 of a pound avoirdupois, according
to the quality of the paper. A similar
strip of the toughened paper broke in
3 trials, with 5 pounds 7 ounces and
3 drachms; 5 pounds 4 ounces and 36
grains; and 5 pounds 10 ounces, re-
spectively. These are facts that deserve
to be better known than they seem to be
to the profession at large.

SOLDERING PASTE
NE of the semi-liquid masses ordi-
narily termed soldering paste is
produced by mixing zinc chloride solu-
tion or that of ammonia zinc with
starch paste. For preparing the com-
position, ordinary potato starch is made
with water into a milky liquid, the
latter is heated to a boil, with constant
stirring, and enough of this mass, which
becomes gelatinous after cooling, is
added to the above mentioned solutions
to cause a liquid resembling thick
syrup to result. The use of all zinc
preparations for soldering presents the
drawback that vapors of a strongly acid
odor are generated by the heat of the
soldering iron, but this evil is offset by
the extraordinary convenience afforded
when working with these preparations.
It is not necessary to subject the surfaces
to be soldered to any special cleaning
or preparation. All that is required is
to coat them with the soldering medium,
to apply the solder to the seam, etc.,
and to wipe the places with a sponge or
moistened rag after the solder has
cooled. Since the solder adheres readily
with the use of these substances, a skill-
ful workman can soon reach such per-
fection that he has no, or very little,
subsequent polishing to do on the
soldered seams.

SOLUTIONS FOR BATTERIES
HE almost exclusively employed
solution of sal-ammoniac (Ammo-

nium chloride) presents the drawback
that the zinc rods, glasses, etc., after
short use become covered with a fine,
vellow, very hard to dissolve, basic
zinc salt, whereby the generation of the
electric current is impaired, and finally
arrested altogether. This evil may bhe
remedied by an admixture of cane
sugar. For a battery of ordinary size
about 20 to 25 grams of sugar, dis-
solved in warm water, is sufficient per
50 to 60 grams of sal-ammoniac. After
prolonged use, it is stated, only large
crystals (of a zinc saccharate) form,
which, however, become attached only
to the zinc rod in a few places, having
very little disadvantageous effect upon

the action of the batteries and being -

easy to remove, owing to their ready
solubility.

RECUTTING OLD FILES
LD files may be rendered useful
again by the following process:
Boil them in a potash bath, brush them
with a hard brush and wipe off. Plunge
for half a minute into nitric acid, and
pass over a cloth stretched tightly on a
flat piece of wood. The effect will be
that the acid remains in the grooves,
and will take away the steel without
attacking the top, which has been wiped
dry. The operation may be repeated
according to the depth to be obtained.
Before using the files thus treated they

should be rinsed in water and dried.
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RADIO

TELEPH ONE AND
S TELEGRAPH APPARATUS

Constrijctlon of Apparatus on Standardlzed Panels

A Method by Which Radio Apparatus Can be Kept Up-to-Date
Without Discarding Instruments

.

HEN radio experimenting

- first became popular, the dif-

ferent instruments were made
separately, with no regard for co-ordi-
nation as to electrical or mechanical
design. They were spread around over
the operating table, arranged in a hap-
hazard fashion.

By M. B. Sleeper

Figs. 1 and 2 illustrate a simple re-
veiver made up on standardized panels.
The instruments used are a loose coup-
ler, secondary variable condenser, and
buzzer test. A separate crystal detector
completes the set. This can also be
used with an audion cabinet.

If, for example, it is necessary to use

Fig. 1.

Next came the panel type equipment,
a decided advance over the first meth-
od. All the receiving instruments were
mounted on a single panel, and all the
transmitting equipment on another.
Only the control handles were visible
at the front. This made it far easier to
operate the set, and, with the new de-
vices, carried the panel type equipment
up to its marvelous present advance.

The great difficulty, however, has
been that, to keep panel sets up with
the latest developments, they must be
discarded altogether or torn down fre-
quently. Now, the standard panel
method has come to the rescue with a
combination of separate and panel
mounting. In this system, each in-
strument or special combination of in-
struments, is mounted on an individual
panel, of a size 5 x § ins., S x 10 ins,,
10 x 10 ins., or 10 x 15 ins. By stand-
ardizing on these sizes, panels of dif-
ferent shapes can be grouped together,
to form a rectangle, If they are put
in a case, the only change necessary, if
instruments are added or taken away,
is a new cabinet. However, no case is
needed when the panels are simply sup-
ported by angle brackets.

A4 receiver of which any experimenter may well be proud

the condenser for another experimental
circuit, it is only necessary to unfasten
the brass straps; later, it can be put
back in place. Thus it is possible to

*

standardized panels, but to illustrate
the method, a simple yet surprisingly
efficient receiver is described here. It
is intended for use on experimental and
the ordinary commercial wavelengths up
to 1,000 meters.

The primary of the loose coupler has
30 taps, while all the secondary tuning
is done in the variable condenser. The
buzzer test indicates, when its signals
are heard in the telephones, that the de-
tector is adjusted.

This is an easy set to operate, for all
the tuning can be done with two knobs.
When the primary handle is turned, it
moves the switch arm; pulled out or
pushed in, it varies the coupling. Sharp
tuning is accomplished with the sec-
ondary condenser.

THE Loose CoupPLER

Details of the Ioose coupler are given
in Fig. 3. The primary coil is wound
on a tube 3% ins. long and 3 ins. in
diameter. At the panel end, the tube is
cut back so that there are three mount-
ing legs !4 in. wide and 34 in. long.
This cutting must be done with a very

)

Fig. 2. A near view of the Standardised Panel set

use any instrument for temporary cir-
cuits without tearing up the receiver
and it can be replaced in a minute.
Additional apparatus can be put in, or
the entire set rearranged.

A 200 T0o 1,000 METER RECEIVER

Any type or kind of transmitting and
receiving equipment can be made upon

fine saw, or, preferably, a sharp knife.
Fig. 3 shows the brass angle brackets
fastened to the legs by 8-32 machine
screws and nuts.

The winding is composed of 100
turns of 3-16 No. 38 high frequency
cable, wound in three banks, tapped
every three turns, beginning with the
thirteenth. At the end of each bank,
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when the wire is brought from the top
turn down to the tube, two holes are
made, one for the end of the section,
and the other to take out the start of
the next,

When the winding has been com-
pleted, the taps are cut to length, and
each end heated red hot and dipped in
alcohol twice. This removes the enamel
insulation on the wires. An accident
which occurred when this set was built
will serve as a warning to others. In
the first place, a small bowl of alcohol
was used. During the work, a tap was
put into the alcohol when the insula-

.tion was burning. This ignited the
alcohol and, in some way, the bowl was
tipped over. The result was a sheet
of flame over the arms of the builder
and on the floor and table of the shop.
Then a small paint can cover was sub-
stituted for the bowl. If that had been
tipped over, the small amount of alco-

X

not quite rigid enough for the weight
of the parts.

Thirty 14 in. diameter switch points
are set in a circle 3 ins. in diameter.
In the center of the panel a }4 in. hole
is drilled to take the switch shaft. The
3-ply switch arm has a No. 16 hole for
the square shaft and two No. 36 holes
to slip the 2-56 machine screws which
hold it to the bearing. This bearing
is of brass, 34 in. long, turned down
for 14 in. to 14 in. diameter, while the
remaining Y4 in. is !5 in. in diameter.
It is to this head that the switch arm
is secured by the 2-56 screws.

Through the center of the bearings a
No. 16-hole is drilled from the back
almost to the front end. The hole is
completed by a No. 30 drill. Next, the
smaller hole at the front is carefully
filed square, to take the 4 x 14 in.
shaft. Finally, a collar }4 in. thick
and 15 in. in diameter, with a 14 in.

Fahnestock binding posts are ‘pro-
vided at the front of the panel, though,
in some cases, it is preferable to have
only screws protruding at the rear, to
which connections can be soldered.

CoNDENSER PANEL

The condenser shown in Fig. 4 is of
the Clapp-Eastham make. The maxi-
mum capacity is 0.0006 mfd. The
wavelength range is smaller, however,
than with a 0.001 mfd. type, so that,
for the full range, the larger condenser
should be used.

Although it was not necessary, it was
thought advisable to put solid bakelite
end pieces on the condenser. The metal
pieces, with bakelite inserts, offered a
possible leakage path across the plates
which would result in broad tuning and
loss of efficiency with an audion.

The construction of new end pieces
should be attempted only by a skilled
mechanic, for it is an easy matter to

Fig. 3. Two views of the Standardised Panel type loose coupler. If a different coupler is made later, this can be removed and used for

hol would have done very little harm.

All the taps prepared, the two ad-
jacent wires are twisted and soldered
together, ready to be.- soldered to the
switch points later.

The secondary coil is wound on a
3 in. tube 114 ins. long. This wind-
ing has 58 turns of 3-16 No. 38 cable,
in four banks, with no taps. Fitted
at the outer end is a flanged wooden
disc 34 in. thick, in the center of which
isa Y4 in. brass rod, 2 ins. long, drilled
out with a No. 16 drill. This, as will
be seen later, acts as a bearing for the
square main shaft.

Another hole is made in the wooden
end piece, 1 in. from the center, with
a No. 20 drill. 1t will take the guide
rod which prevents the coil from turn-
ing, as shown in Fig. 3.

The next step in comstructing the
loose coupler, is to assemble the switch
parts. A 5 x S in. panel is used, pre-
ferably 124 in. thick. This set was
made with 14 in. bakelite, but it was

other purposes, and the new one set into place

hole, is made to fit over the end of the
shaft. Two 6-32 machine screws act
as set screws.

When the parts are assembled, the
bearing is put into the panel from the
front and the collar fitted on from the
rear. Thus, the shaft is free to turn,
but cannot pull out, while the square
shaft can move in and out, but, when
rotated by the adjusting handle, it must
turn the bearing and the switch arm
attached.

The secondary coil must not turn
with the main shaft. The shaft is
threaded at the rear end with a 6-32 die,
and two nuts are put on it at the out-
side and inside of the secondary end
piece bearing. They are just loose enough
to allow the shaft to turn in the brass in-
sert, yet tight enough to prevent end

play. Further provision against turning .

is made by a !4 in. brass rod which
passes through the end piece. It is
secured to a wooden strip glued inside
the primary coil.

put the plates all out of alignment.
Moreover, it will be found necessary,
in all probability, to make a new upper
bearing for the shaft. In drilling the
holes in the bakelite pieces, the metal
plates were used as templates.

If the construction of the condenser
is not changed, it is an easy matter to
secure the upper plate to the panel with
small machine screws. Because there
is no way to secure the handle to the
shaft except by means of set screws,
two 6-32 screws were put into the small-
er part of the knob. The heads were
cut off and slotted, so that they hardly
protrude.

The pointer is simply a piece of 14
x 14 in. brass rod, filed down at one
end, and threaded with a 6-32 die at
the other. The condenser dial and fig-
ures on the panel were simply scratched
with a compass and a sharp steel point,
after which they were filled with whit-
ing slightly moistened with linseed oil.
When dry, this mixture hecomes hard.
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Buzzer TEST PANELS

Fig. 4 shows the buzzer test. A
new feature of construction is the vi-
brator screw control. A 2-56 thread is
put in a hole in the thumbscrew. Then
the shaft of the handle is soldered to
the screws. To make it possible to put
on the cover, a small slot is made in
the side, to fit around the shaft. The
14 in. shaft was simply filed down at
one end for the 2-56 thread.

The angle piece which holds the buz-
zer is joined to one of the buzzet con-
necting screws so that the switch clip

T u--‘

i\

can be held by the same screw which
holds the angle piece. A brass strip,
1/16 x 34 in. acts as the contact arm.

Three binding posts are furnished,
two for the battery, and another, wired
to the vibrator screw, to connect to the
ground. When the switch is closed and
the buzzer operated, a sound is made
in the receivers if the detector is in
adjustment.

ARRANGEMENT OF THE PANELS

Holes are made with a No. 18 drill

in the corners of each panel, 34 in.

from the edges. These are for the sup-
porting strips. The strips are made of
1/16 x 34 in. brass, drilled with two
No. 18 holes 3¢ in. apart. This al-
lows 14 in. between the panels, and
gives a slight leeway for discrepancies
in drilling.

Additional panels can be arranged
at the side or above those shown in this
article, if the standard sizes of panels
are used. Other apparatus, built by
this method, will be described in the
coming issues of EVERYDAY ENGINEER-
ING.

Fig. 4. Delatls of the condenser and busser test panels

Nycssa Radio Club

HE Nycssa Radio Club was or-

ganized this summer at Camp
Nycssa where it built and successfully
operated a station. The club will re-
sume activities this winter under Mr.
Filden at the West End Presbyterian
Church, where we will install a station.
The club has fifteen active members
and expects to double that number be-
fore long. The Nycssa Radio Club
would be pleased to hear from other
radio clubs concerning their activities.
All communications addressed to C.
Stanley Johnson, Jr., Secretary, 160
Wadsworth Avenue, New York City.

Telephone Transformers
T HAS been pointed out in the se-
ries of articles by Mr. Clement that
the impedance of the telephone circuit
of a detector or amplifier should be
equal to the internal impedance of the
last tube. Since the impedance of an
ordinary telephone receiver is too low
to meet this requirement, a transformer
connected between the plate circuit and
the telephones will improve the results,
The telephone transformer shown
here is designed to give a combination
of impedances of which the correct one
can be determined by experiment. The

plate is connected to the first primary
terminal and the other side to any of
the other primary binding posts. The

telephones are put across any of the
secondary posts until by experiment the
proper combination is found. The eas-
iest way to carry out the test is to couple
an inductance connected in the battery

- circuit of a buzzer to the secondary in-

ductance of the receiving set. When
the signals are heard with the greatest
intensity the proper transformer connec-
tions have been found.

The Evergreen Radio
Association

N August, 1919, the Evergreen Radio
Association of Long Island, N. Y.,
was organized. An invitation is ex-
tended to all experimenters in the vic-
inity to join this club. The primary
purpose of the association is to promote
good fellowship among all amateurs, to
increase the knowledge of its members
and the efficiency of their stations and
to reduce QRM to a minimum. Those
who are interested will kindly com-
municate with the secretary, George H.
Roy, 681 Grandview Avenue, Ever-
green, 1. I, N. Y.

The Experimenters in France
N the first issue of T. S. F., the
French radio magazine, now resum-
ing activities since the war) is a pro-
test against the experimental radio
situation in France. So far, no permis-
sion to send or receive has heen granted.
At the first of the war, privately owned
apparatus was taken over, and has not
yet been returned. We may wonder in
what condition the instruments are now,
if their construction was not far su-
perior to the average homemade sets
built by American experimenters four
years ago.
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The Radio Department

HEN you look at a piece of

radio apparatus and say it is

a ‘“nice piece of work” you
make a strictly neutral statement. You
have not criticised the faults or laid
stress on the good points. The only
thing accomplished is the saying of the
expected.

Really, the man who did the work
hoped you wouldn’t see the imperfec-
tions and is satisfied that you are
pleased, if non-committally.

When you look through the Radio
Department of EvERYDAY ENGINEER-
ING, you may say it is “good stuff.”
If you write and tell us that, we are
gleased We may put out our chests a
it

Really, you have increased our lung
capacity but you haven't added any-
thing to the alleged store of gray matter
on which we depend for judgment as to
what should or should not go into these
pages.

The success of EVERYDAY has made
it possible to give its readers whatever
they want. We have an idea that we
are doing this mow, but we want to
make sure. But remember, we are after
constructive criticism. ~ If something
about the department is good now, we
want to know why it is good. If it is
not, we want to know why it is. not.
There will be differences of opinion,
and to create a discussion we shall pub-
lish letters which contain not words of
praise but worth while comment on the
Radio Department.

There are five dollars waiting for the
man who gives us the best letter on
What I Think of the Radio Depart-
ment and Why. A maximum of five
hundred words may be used.

RANSMITTING is still a thing

of the future, but the prospects de-
serve serious consideration. So many
new men have taken up radio work,
that, in the cities, difficulties from in-
terference are imminent. Mention has
been made of the possible use of short
wave, undamped transmitters. Two
hundred meters wavelength means a
million and -2 half cycles. At this fre-
quency, using heterodyne reception, a
difference of less than one meter
will bring the signals in or out. Ob-
viously such sharp tuning will be of tre-
mendous help in reducing interference.
High frequency alternators and fre-
quency changers are beyond experimen-
ters, but the versatile audion affects the
rescue. Immediately the thought arises
that audion transmitter: are greatly
limited in range. As a matter of fact,
with a single tube receiver, telephone
conversation has been carried on with
ane Marconi-De Forest bulb as a trans-
mitter over a distance of forty-five
miles. To be sure, four hundred volts

were used on the plate, but the lack of
plate voltage can be made up by an am-
plifier at the receiving station, or two or
more tubes can be used in parallel for
sending. However, for straight tele-
graph transmission, a much greater dis-
tance can be covered than by telephone.

The subject of transmitting has been
rather neglected in EVERYDAY, but it is
to be given its share of space in the com-

" ing numbers.

IN the April, 1919, issue there was an
article on Standardized Design of
apparatus. The ideas incorporated in
it have been carried out in the article
on receiving instruments in this num-
ber, and will be continued.

The advantage of using standardized
panels, with separate or supplementary
instruments on each panel, is a great
advantage. It makes possible, in the
first place, the panel mounting type of
construction. It practically overcomes
the problem of discarded sets, for while
a complete outfit may become obsolete,
there are always uses for the individual
instruments if they can be retained in
good condition, a thing almost impos-
sible where they have all been mounted
on and fitted to one panel. Ideas of
radio sets change so rapidly that only a
multi-adaptable system of construction
will allow the experimenter to keep his
equipment up to date without constant-
ly discarding expensive instruments.

HE demand for radio operators

shows no signs of abatement. Par-
ticularly on the Shipping Board vessels.
a shortage has been caused by the de-
mobilization of the Navy, and the with-
drawal of Naval operators from those
ships. In this service men are paid
$100 and $125 per month in addition
to all expenses.

In practically every Post Office of the
country notices are posted which show
the location of the nearést Sea Service
Bureau where applications are received.
Men employed as operators during the
war are only required to pass the De-
partment of Commerce examination.

Any further information will be
given to those who address their in-
quiries to the Radio Department,
EVERYDAY ENGINEERING MAGAZINE.

XPERIMENTERS who are just
starting in at radio work have
some strange ideas. A month ago a
New York manufacturer sold a simple
crystal receiving set to a man in Mich-
igan. It was a good set, too, one in
which the company took considerable
pride. However, all was not well. Two
weeks after the set was shipped, a letter
came, indicating that the purchaser was
in no kindly frame of mind. He was
vlainly shocked at the deceitfulness of

the manufacturer who took advantage’

of mail order customers.

“] am using a tree antenna with your
crystal detector set and can't even hear
Arlington time signals.”

Can you blame the maker of the
equipment for tearing his hair and
feeling as exasperated as the customer?
You won't if you have used a tree an-
tenna. Which goes to show what comes
of talking a lot about general applica-

tions of a thing intended for special use, .

and the harm from magazine articles

" written by ignorant men.

The work actually done with tree an-
tennas by the Signal Corps is set forth
in a paper given by Major General
Squier at the Franklin Institute, June,
1919. Copies can be obtained from the
Franklin Institute, Philadelphia, Pa.
In this paper it is stated that seven
stage amplifiers were used, and appar-
atus representing the highest develop-
ments of the art. "

What chance was there, with a crys-
tal detector, to repeat the results ob-
tained by the Signal Corps?

EXT month will have some rather

pleasant surprises if the Navy
Department does not withhold their ap-
proval. But perhaps we should wait
and let the November issue speak for
itself. One thing, however, will give
you an idea ef what is coming. Have
you heard anyone speak of loop trans-
mission? Probably, like the English-
man’s, the comment was that it couldn’t
be done over any distance. .

In France, an English loop transmit-
ter accomplished the remarkable feat of
sending three miles. The men at the
American Signal Corps field laboratory
just smiled at that report, rubbed their
bumps of Yankee ingenuity and pro-
duced a loop transmitter that worked
over forty-five miles. One of the men
who did it is going to tell the readers of
EvErypay about it.

Radio Engineering and Radio
Experimenters

All kinds of opportunities are coming

up in radio work, not only in the United

States but in foreign countries as well.

Men to fill these positions cannot be

located readily, but they will be found”

through the Radio Register. Is your
name among the others?
There are obvious uses of such a

listing. The data required is:

Name.

Address.

Engineer or Experimenter.

Age.

Experience.

Special qualifications.

Radio station owned, if any.

Address your letters to the Radio De-
partment, EVERYDAY ENGINEERING.
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Audion-Crystal Receiver for Destroyers

A Highly Developed Receiver Manufactured by the Wireless Specialty
Apparatus Company for Use on the U. S. Navy Destroyers

the Bureau of Steam Engineer-

ing of the U. S. Navy Depart-
ment, and such designs as have been
accepted by it, can be properly called
" the highest developments in efficient
and substantial radio equipment. De-
pendability sums up, in a word, the
construction and operation of Navy ap-
paratus.

T HE radio equipment designed by

vided into 180° scales, while the re-
mainders are used for wavelength cali-
brations. As the inductance switch is
turned, the pointer moves to a corre-
sponding arc on the dial. Vernier ad-
justments of the condensers are pro-
vided by the handles which can be seen
at the lower part of the panel near the
dials.

At the left-hand side are the coup-

which absorbs vibrations, an important
consideration, for vibration during op-
eration causes a noise in the telephones
and also reduces the life of the tube.
Six sets of expansion-compression
springs are fastened alternately ta the
three panel supports and the bakelite
socket mounting disc, while a bakelite
ring is held at the middle of all six
springs. Cotton is packed lightly in

Fig. 1. Sturdy construction is an outstanding feature of this Navy set.
Steam Engineering instead of private concerns, as is largely the case with Signal Corps equipment

A typical example is the Destroyer
type receiver described in this article.
Fig. 1 shows the outward appearance
of the set. It is intended to operate
on 250 to 8,000 meters using a crystal
or audion for damped wave reception,
and a feed-back coupling with the au-
dion for undamped waves.

The circuits are of the usual loosely
coupled type, having a 6-step antenna
inductance and series condenser for the
primary, and a secondary coupling coil,
6-step inductance, and shunt tuning
condenser in the secondary circuit.
One-half of the condenser dials are di-

ling control, safety spark gap, buzzer,
and buzzer press button. On the right,
the tickler coupling adjustment, oscil-
lation test, crystal-audion switch, and
telephone shunt condenser are mounted.
There are also an audion mounting,
filament current ammeter and rheostat.

The instruments themselves can be
seen in Figs. 2 and 3. A metal shield
covers the rear of the panel, to reduce
interference from the body of the op-
erator and to prevent any capacity
coupling between the primary and sec-
ondary circuits.

The audion socket is of a design

Much of the Navy apparatus is designed by the Bureau of

the springs to prevent them from vi-
brating at their natural period.

Below the audion mounting is the
filament rheostat. This is made up of
resistance wire wound between brass
pins set into the peripheries of two
bakelite discs. A switch arm, passing
over the set of pins next to the panel,
gives the resistance regulation.

At the side of the rheostat, an ad-
justable mica condenser is secured to
the panel. This condenser is shown in
the circuit diagram between the fila-
ment side and the plate impedance.
The impedance is of the closed core
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type; it can be seen in Fig. 2 just be-
low the mica condenser. .

The secondary inductance and tick-
ler coil, as well as the primary and
secondary coupling coil, with their 45°
mounting, are illustrated in Fig. 2.
Balanced condensers, with one-half of
the plates at one side, and half at the
other, are used in tuning the primary
and secondary circuits,

connecting the unused parts of the coil,
they are simply shortcircuited by the
four contact fingers. Connections are
made to the first active section by the
last contact and the metal segment to
which the antenna is attached. Both
primary and secondary switches are
mounted on panels located behind the
main instrument panel. A small coil,
put around the antenna lead, is joined

0.001Snfd é

R

At the end of the secondary is a rather
unusual arrangement for tickler coup-
ling, in which a part of the tickler in-
ductance is wound on the secondary
tube, and the remainder on a separate
form. A short-circuiting switch is pro-
vided around the tickler to test for os-
cillating.

Negative grid voltage is obtained by
means of a tap taken from the filament
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Figs. 4 and 5 show the circuits em-
ployed in this set. Fig. 4 indicates the
arrangement as viewed from the rear of
the panel, while Fig. 5 gives the con-
nections when the crystal-audion switch
is at the audion position.

The antenna circuit is made up of a
tuning condenser of 0.0015 mfd. and a
six-step- inductance. Instead of dis-

Fig. 2.

as the coupling to the secondary is changed

at one end to the armature of the buz-
zer. Excitation is obtained in this way
for the buzzer test. The shield which
covers the rear of the panel is wired to
the ground, to prevent interference
from the hands of the operator.

Fig. 5 shows that there is a small
coil, in series with the secondary tun-
ing inductance, coupled to the primary.

— S ———

=

e\

!

An unusual arvangement is used for the secondary and tickler. The inductance of the tickler is varied by the variometer method

rheostat so that 2 ohms resistance are
always in the circuit to the grid. Since
the positive terminal of the filament
battery goes directly to the filament, the
grid tap from the rheostat is more nega-
tive than the filament by an amount de-
pending upon the current through the
filament circuit. In other words, the
difference in potential across the 2 ochms

A 45° mounting is used for the antenna inductance and secondary coupling coil, as will be seem in this rear view
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is where

E=1xR,

E = difference in potential,

I = current through resistance,
and R = resistance.

" -

If, therefore, 1.3 amperes is flowing in
the circuit, the negative grid potential
will be

E=13x2
or grtd potential—2.6 volts.

' SECONDARY DL

impedance, and telephones are in series
around the secondary tuning condenser,
with the fixed condenser around the
phones, and the adjustable condenser
across detector and tuning condenser.

PRIMARY 30§

wv—o 5

&°

ok

-
-

n
oy

IT. TEL,

[

|

§¢

+PLATE BAT—". + FIL.BAT ~

ing. Fig. 4.

In the plate circuit there
is a small impedance and
two condensers, one fixed,
of 0.0004 mfd. and one
variable in six-step up to
0.007 mfd. The latter is
shunted across the battery
and telephones.

When the set is con-
nected for the use of a
crystal detector, the detecor

BUZ.BAT

Fig. 3. Left, a side view of the set, showing particularly the audion, mount-
Above, connections for the instruments as they appear from
the back of the panel

At the detector adjustment, if no
crytsal detector is used, a radio fre-
quency amplifier and detector can be
connected to the adjacent crystal and
phone posts. These posts lead directly
td the secondary condenser, so that the
tickler and all the local audion circuits
are not connected.

This set offers a number of features
which should suggest new ideas to those
who are building their own apparatus.

Coded Messages to be sent by the Navy for
Code Practice

Y authority of the Director Naval

Communications, commencing Oc-
tober Sth, a code broadcast schedule,
addressed to all amateurs, will be trans-
mitted by the Naval Radio Station, 44
Whitehall Street, on 1500 meters. This
broadcast will be transmitted immedi-
ately following the 9:00 P. M, press
schedule. ,

Various items of interest to gmateurs,
such as the establishment of new sta-
tions and changes in wave lengths of
high power stations, will be transmitted
in this broadcast schedule.

Copies of the code to be used may
be obtained by any amateur by sending
a request to the District’ Communica-
tion Superintendent, 44 Whitehall
Street, New York City. When writing
this request an amateur should give the
following information:

1. Name.
2. Address.

3. Age.

4. Date concerning any military
service.

5. Commercial experience, if any
performed.

6. Class of operator’s license, if
any.

7. 'Number of words per minute he
can copy.

8. Education.

9. Size and power of transmitting

set, if any erected.

10. Type of undamped wave receiver,
if one installed. '

11. Name of any radio organization
or club to which he may belong.

The object of this radio broadcast is
to maintain the interest of radio ama-
teurs and to train them in receiving
code.

It is expected that, later on, the sig-
nals will be undamped.

Book Review
PRINCIPLES OF TRANSFORMER DE-
SIGN, by Alfred Still. 216 pages; S x 734
inches; 67 illustrations; cloth binding ; price
$2.25. Published by John Wiley & Sons,
Inc., New York City.

Experimenters during some phase of
their work almost always run up against
problems in building transformers for
various purposes. Mr. Still in his new
book does not go into complex formulas
and difficult calculations, but presents,
in a way that can be readily understood,
the various problems of transformer de-
sign. The six chapters carry the reader
through a discussion of various types
and constructions; the insulation of
high tension transformers. efficiency
and heating; magnetic leakage; react-
ance and regulation; procedure in de-
signing transformers and transformers
for special purposes.

This book has much of interest to
radio men, as well as general electrical
experimenters, as it will serve as a com-
plete guide for those who make theu'
own transformers.

Digitized by GOOSIQ.
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A Variable Air Condenser

HE variable air condenser shown

in the accompanying illustra-

tion is designed net only for use in
radio receiving sets, or vacuum tube
transmitters, but as a laboratory stand-
ard as well. While this type of con-
denser does not incorporate the extreme
refinements which have been advanced,

it is entirely suitable for work where a
calibrated condenser of ordinary accu-
racy is required.

Considerable care in design and
manufacture is used to give perfectly
tight beanngs to prevent variations in
capacity from continued use. Cast
bakelite and plates provide a maximum
of insulation. The top plate also serves
for mounting the condenser on a panel.
Instruments of this type are made with
capacities of 0.0015, 0.003 and 0.005
mfd.

A Variometer with Self-Sup-

porting Windings
CHANGE in the usual methods of
making variometers is incorpo-
rated in the type shown here. The
method of winding possesses advan-
tages which will appeal to those who

are interested
equipment.

In the instrument shown, the wind-
ings are made of high frequency cable
wound on spherical forms. Then they

in making their own

A Short Wave Receiver and
Two-Step Amplifier

NE of the new receivers in the line
brought out by the A. H. Grebe
Company is made up of a short-wave
regenerative set and a two-stage ampli-
fier. Operators who are preparing for

long distance relay work will find that
this set covers all that they can require.

The wavelength controls, consisting
of inductance, condenser, and coupling
adjustments, are at the left of the panel.
Looking toward the right, on the bot-
tom row, are the grid variometer, tele-
phone shunt condenser and wing vari-
ometer. Three rheostats are provided
for the tubes, the brilliancy of which
can be observed through the openings in
the panel.

Connections for the telephones are
made in any one of three plug switches,
marked DETECTOR, 1ST STAGE and 2ND
STAGE.

One feature of this set is the arrange-
ment of the telephone switches. Insert-
ing the phone plug at the first jack

-

lights the detector filament and puts
only that part in operation. The same
is done at the two steps of amplification.
All the internal apparatus is mounted
on the panel, so that the set can be
removed as a unit from the case. A
hinged top gives access to the vacuum
tubes.
In a discussion of high powered
transmitting vs. high powered receiving,
this set presents strong argument for
the latter case.

are impregnated so that the wires are
held together firmly, making a solid
unit. The coils have several layers

wound by the banked method. The
two inside coils are secured to a bake-
lite strip in the ends of which the shaft
is held. The square frame carries, at
the top and bottom, brass pieces to

which the outer coils are bound. By
using spherical forms, the coils can be
made very close to each other, giving a
maximum inductance range.

Connections on the panel make it
possible to join the outer and inner
coils in series or parallel. An induc-
tance range of approximately one to
fifty can be obtained. That is, a small
size gives a variation of 0.008 to 0.4
mh., and the largest size 0.4 to
20.0 mh.

Audion Hints

When there is an unusual rumbling
in the telephones, examine the contact
points in the audion. Oftentimes they
become slightly oxidized and form a
microphonic contact.

Do not use sandpaper or a file on the
points. Simply hold the tube firmly in
an upright position and rub the points
over a sheet of clean paper.

Another cause of noises is a poor grid
or plate connection at the socket. Al-
though sockets now supplied are fitted
with screews, the wires should be sol-
dered. There is such an infinitesimal
amount of current at best that no pre-
caution should be overlooked to prevent
a lows of energy,

_igitzed by Google
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High Frequency Resistance

Showing the Results of Skin Effects at Radio Frequencies

IGH frequency cable, or what

was known before the war as
Litzendraht, has come into

wide use for radio equipment. The
rpose of its use is to reduce resist-
ance, desirable because energy is lost

RESISTANCE RATIO CURVE °F
HIGH FREQUENCY CABLE ~
Showving Skin E ffect Reaistance

T =

2
3
e
.
H
3
3
«

FA] Cable of 48 Strande of No. 38 Enarle
T Wire Brméﬁd

the frequency is increased this effect
es more marked, and the resist-

ance is increased very considerably.
The most useful way to express the
increase is as a resistance ratio, or the
number of times greater the resistance

Togetharin 16 Groups of 3 W

in resistance, and because resistance
makes the tuning of a receiver less
sharp.

Various kinds of high frequency ca-
bles are made, some of which are ad-
vantageous, and some are not. This
cable, strictly speaking, is made of a
number of wires individually insulated
from each other. Stranded bare wire
should not come under this name.

It has been determined that, at high
frequencies, electricity travels on the
surface of conductors, instead of dis-
tributing itself through the wire. As

is at high frequencies than with direct
current. The ratio is

R,
Resistance Ratio = —
R

where
R,=High frequency resistance

that is, if the resistance of a given
straight length of wire is 100 ohms at
50,000 cycles, and the direct current
resistance for this same wire is SO
ohums, the resistance ratio is 2. There-
fore, any amount of this wire will have

2 times the resistance, at 50,000 cycles,
that it has with direct current.

When bare wire strands are used,
the outside and inside conducting areas
are not much greater than solid wires
of equivalent cross section. Also, there
is a tendency for the current to flow
from one wire to the next, and the im-
perfect contacts introduce resistance.
Therefore, there is no advantage in its
use.

In conductors of insulated strands,
the resistance ratio falls as the strands
are separated. It is essential, however,
that the material used to space the wires
shall be a good dielectric. This result
is accompanied by using an enamel in-
sulation on the wires.

Some cables are made with a slight
twisting or spiralling of the wires, oth-
ers have groups of twisted wires twisted
together.  Another method is to braid
the wires in the form of a hollow tube,
The first method increases the resist-
ance ratio; the second effects a slight
reduction, while the third is best of all.

The lower curve here shows the re-
sistance ratio, at frequencies of 0 to
100,000 cycles, for standard Roebling
cable made of 48 strands of No. 38
enameled wire. The strands are di-
vided into 16 groups, which are braided
together to form a hollow tube. An-
other curve is given to show the rapid
increase in resistance of a solid wire
equivalent in conducting area to the
cable.

The advantage of the use of high
frequency cable is clearly shown in the
curve. At 0 cycles, or direct current,
the resistance of both are the same. At
100,000 cycles, corresponding to a
wavelength of 3,000 meters, the cable
has a resistance only 1.016 times that
with direct current, while the solid wire
80¢s up to 1.16 times.

'Winding wire into coils increases its
resistance, and with multi-layer or pan-
cake coils it is more than with a simple
layer solenoid.

The standard cable sizes are 10-No.
38, 20-No. 38, and 3-16 No. 38. Large
inductances are generally wound with
10-38 if the space is limited. This size
is particularly easy to handle in making
banked windings, as it is stiffer in pro-
portion to its diameter than the larger
cables,

20-38 should be used where space
will permit. The diameter is not much
greater than that of 10-38, and its re-
sistance lower. 3-16-38 is used almost
exclusively on U. S. Navy receivers and
is also employed for audion transmitter
inductances. The losses in transmit-
ting circuits are of great importance,
and it has been found that one of the
first precautions to be taken is the use
of heavily stranded cable,
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The Man Who Wouldnt|
Stay Down

. W

$15 a Week

&

$1822 a Week W $4029 a Wéék

RN T L

He was putting in long hours at monotonous unskilled work. His
small pay scarcely lasted from one week to the next. Pleasures were few
and far between and he couldn’t save a cent.

He was down—but he wou/dn’t stay there! He saw other men pro-
moted, and he made up his mind that what they could do 4¢ could do.
Then he found the reason they were promoted was because they had
special training—an expert knowledge of some one line. So he made up
his mind that Ze would get that kind of training.

He marked and mailed to Scranton a coupon like the one below. That was his first
step upward. It brought him just the information he was looking for. He found he
could get the training he needed right at home in the hours after supper. From that
time on he spent part of his spare time studying.

The first reward was not long in coming—an increase in salary. Then came another.
Then he was made Foreman. Now he is Superintendent with an income that means
independence and all the comforts and pleasures that
make life Worth liVing. l———————llna Y N LT T ——_ |

INTERNATIONAL CORRESPONDENCE SCHOOLS

It just shows what a man with ambition can do. And this
man is only one out of hundreds of thousands who have
climbed the same steps to success with the help of the

BOX eos9o8 , SCRANTON, PA.

Explain, without obligating me, how [ can qualify for the poei-
tion, or in the subject, hefore which [ mark X.

ELECTRICAL K/GINEER CHEMICAL ENGINEER

|
l
I ] 1 C d School | HElecmic Wista ADVERTISING MAN
nternational Correspondence Schools. Elecule Wi QDY IR N
. I Electric Car Ruaning Outdoor Sign Peloter
Heavy Elocatric Tracuoa RAILROADER
? I Rlectrics! Drafismen ILLUSTRATOR
at a ut you | Electric Machine Designer DESIGNER
® ng:rh Expert BOOKKEEPER
| Pra ‘Telephony Steno;npher and Typiet
. 9 MEOMANIQAL ENQINEKR Cert. Public Acconntant
Are you satisfied merely to hang on where you are or would you, | HMechsaicai Dratmmen Traffic Menagement
- . y . _ oolmaker Commpercial Law
100, like to have a real job and real money? It's entirely up to you. [ [FMactine shop Praceice GoOD ENGLISH
» » . .. Gas Engineer Common School Subjects
You don’t have to stay down. You can climb to the position you GTIL ENGINERK CIVIL" SERVICE
want in the work you like best. Yes. you can! The 1. C. S. is ready | Eegrmaiiines .. i,
- . I ARCHITECT Textile Overseoer or Supt.
and anxious to come to you, wherever you are, with the very help you Architecturst Drafts LT
PLUCMRAING AND HEATING Narigator Spanish
need. ] Sheet Metal Worker Penltry Halsing IEM
Ship Draftemen AUTONOBILES ltalise
Surely when you have an opportunity that means so much, you |
can’t afford to let another priceless hour pass without at least finding | 2::.'”"0“
out about it. And the way to do that 1s easy—without cost, without | & Emsloyer
obligating yourself in any way, mark and mail this coupon. | Soreet
—_— . ' oy State
Please mention Evervoay Exginerring Macazixe
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TO THE MAN WITH AN
IDEA

! I offer a comprehensive, ex- [} }
{ perienced, efficient service for
I8 his prompt, legal protection and
|' '} the development of his propo-

| ] sition,
> Send sketch, or model, and de- || §
" scription, for vice as to cost, | |
search through g'ior United States |
patents, etc. relimi advice |
gladly furnished without charge | |
My e ence, and familiarity |
with various arts, frequently enable |
me to accurately advise clients as to |
probable patentability before they go
to any expense. |
Booklet of waluable information |
ind form for properly disclosing ||
your idea, free on request. \Vrite

oday i}
RICHARD B. OWEN ||

1% Patent Lowyer i
| | 144 Oves Buliing

INVENTORS Send sketches or a

model of your in-

vention and a description of the device
for advice in regard to the best way of
obtaining patent protection, Our practical
experience covers a period of twenty
years. QOur hand-book on patents is sent
free on request. All communications
strictly confidential. Write us today.

Talbert and Talbert

Pitent Lawye o
4368 Talbert Building Washington, D. C.

PATENTS

LACEY & LACEY

Attorneys-at-Law—Patent Practice Exclusively
Solicitors of

U. S. and Foreign Patents
Trade-Marks, Copyrights

655 F Street, N. W., Washington, D. C.
Write Us for Our Free Inventors’ Book

PATENT-SENSE

ESTABLISHED 13689

Competent Patent Service
By a Former Exunhlnsgﬁehl of the U, 8.
Patent ce
NORMAN T. WHITAKER
Lawyer and Engineer
580 Whitaker Bldg. ashingten, D. C.
Branch Office, 87 Nassau St., New York City
INQUIRIES INVITED

PATENTS

Prompt, personal efficlent service br
an Attorney-at-law skilled in_ all
branches of Patent practice. Over
2 years actual experience, full in.
formation upon request.

B. P. FISHBURNE
321 McGill Bldg., Washington, D. C.

“Get into the profession of
the school that has started hu

Learn At
Home In Spare
Time

You don’t have to stop work
or leave home in order to be-
come a trained Draftsman.
Through our practical home
study Training we will teach
yotrr Right in Your Own Home
so that you will soon be able to
qualify for a good position at
Big Pay. We will continue to in-
struct and help you until we know
you have the knowledge necessary to
succeed.

No Previous Training Necessary

Right now — TODAY —there are
openings for thousands of Draftsmen
in the Government Departments, in-
dustrial concerns, and the big en-
gineering offices. One department
alone recently called for 1,800 drafts-
men. With this tremendous demand
has comec a big increase in salaries.

Draftsmen Are Getting $35 to
$100 a Week

with big chances for even better pay
as the demand grows. By enrolling
NOW for our practical Home Study
Course in Drafting you can quickly
qualify for a position as Draftsman
and by properly applying the princi-
ples we teach

You Have a Chance to Become
a Chief Draftsman

and get to the very top in this fasci-
nating profession. Qur course will
give you just the knowledge you
need to make good as chief drafts-
man when your chance comes.

Industrial Activity Demands
Draftsmen

With the problems of reconstruction
facing the nation the demand for
draftsmen is Greater Than Ever Be-
fore In American History. All big
engineering, construction and manu-
Jacturing projects must go through
the drafting room before the work-
men can commence. You can help in
the work of reconstruction and secure

Learn Mechanical Drafting
Earn $35 to $100 A Week

y and Rapid Advancement with the help of
on the Road to Success. | am
help you.”
Claflin, President, Co-
lumbia School of

ready to
Roy C.

Drafting.

We Will Help You Secure
a Position

as soon as you complete our course.
We have already placed hundreds of
our graduates in good paying posi-
tions and are constantly in touch with
vacancies for which Draftsmen are
Urgently Nceded.

Men Needed Right Now

Government Departments and Pri-
vate Concerns are continually calling
upon us for our graduates because
they know that our instruction pro-
duces draftsmen of the caliber they
need.

As soon as you en-
roll you will be sent

Drawing
our special drawing
outfit FREE so that

Outfit
FREE vou will bz sure to

have it to work with while taking the
course, This set will be yours to
keep. You are not asked to return it
after completing the course.

Illustrated Book of Pa:ticulars
Sent Free

Fill in the coupon helow—send it to us and
we will send you FREE a copy of our illus-
trated bhook telling you all about our special
Home Study Course and how you may
secure our instruction at once on Easy
Terms so as to quickly qualify for one of
the Big Positions Now Open.

Columbia School of Drafting
Dept. 1058, 14th and T Sts., N. W.
Washington, D. C.

your illustrated hook telling how

- Mail This Coupon To-day -

Without «bligatiun to me, please send me

secure your complete Home Study Course,

the FREE DRAWING OUTFIT, and your

- 3 help in sccuring a position as Draftsman.
a Big Salary with exccllent oppor- J ¢ L

tunitics for advancement. Many Big

Fleming’s Pocket Book of Formulae

880 pages of formulae 2nd information for the radio
experimenter.

Price, $3.00 .

EVERYDAY ENGINEERING

eS, NAMIE ottt ittt e aas .

Men in industry got to the top through ame
Drafting. Address ........c.iciiiiiiiiiniiccaanns .
(613 765600600000068000006006 State....... S

Please mention EVERYvAY ENGINEERING MAGAZINE
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Composition of Brazing Brass

HIS term is usually applied to
yellow brasses, of composition

ranging from 80 to 85 per cent copper |

and 20 to 15 per cent zinc, which will
stand brazing with prdinary yellow
brazing solder (50 copper, 50 zinc)
without melting or cracking. These de-
fects are liable with the brasses of low
copper content, such as 60—40, on ac-
count of their lower melting points. If
tin is present in the brazing brass crack-
ing is liable to occur, while lead also
should be absent.
zinc mixture is yellow in color, but
when the zinc,is reduced to 15 per cent,
with 85 per cent copper, the metal has
an orange tint. The melting point of the
lower zinc mixture is, of course, slightly
the lighter of the two, and hence it is
the more suitable, unless the color is
a matter of importance.

Testing Plating Solutions

LATING solutions evaporate much

more rapidly than is usually imag-
ined. In a warm plating room, with
a large surface that is exposed to the
air, evaporation is continually going
on. The plating solution, therefore, is
constantly becoming concentrated. At
least once a week the plater should test
the solution with a hydrometer, and
add what water is necessary for bring-
ing the bath up to the right degree.
Many platers who usually neglect this
operation will be surprised at the quan-
tity of water which has evaporated
prior to making their tests.

An Interesting Magnetic
Alloy

N interesting alloy with marked
magnetic properties, known as
Heussler alloy, can be produced by the
experimenter. A mixture of powdered
manganese and antimony in the pro-
portion 1: 3 is placed in a test tube and
heated over a bunsen flame. The re-
sulting alloy possesses remarkable mag-
netic characteristics. It is strongly
magnetic and filings of the alloy may
be used in place of iron filings used
ordinarily.

Waterproofing Blue Prints

Immerse a number of pieces of an ab-
sorbent cloth about one foot square in
melted paraffin until saturated. When
withdrawn and cooled they are ready
for use at any time. To treat a blue
print, spread one of the waxed cloths
on a smooth surface, place the dry print
on it with a second cloth on top, and
iron with a moderately hot flatiron.
The paper absorbs paraffin from the
cloth until saturated, and becomes
translucent and completely waterproof.

The 80 copper, 20 |

v BE A CERTIFICATED
ELECTRICI

A Real Position Like This—for YOU

The country nceds thousands of trained, Certificated Electricians to fill good posi-

tions—and at big pay. It's all a matter of knowing how, and I will teach you by
up-to-date, modern instruction. You can learn at home, without interfering wi
your regular work, by my highly successful method of Home Instruction in Practical

846 to $100 A WEEK

Send io_r tﬂ Book—

k, “"HOW TO BECOME AN EXPERT ELECTRICIAN,” has started
tl ands [ t vay to splendid success. A new edition of this has
just been printed. 1 want every young man interested in Electricity to have a copy

8
and send you one ABSOLUTELY FREE AND PREPAID. Write me today.

How I Train My Students

As Chief Engineer of the Chicago Engineering Works I know exactly the kind
of training a man needs to enable him to get and hold good positions, and to earn
big pay. 1 have trained hundreds of men who are holding splendid electrical jobs.

I give each of my students personal attention and a complete and thorough train-
ing. I give him a SPLENDID ELECTRICAL OUTFIT FREE, and much of the
training is done by actual work. When my students graduate and receive their Certi-
ficate they are ready for a real position. But still more, at any time you wish you can
come to our splendidly equipped Electrical Shops for special training. No other school
can give you this.

A Real Opportunity for YOU

Wishing is never going to make your dreams come true. You've got to study—to
learn. A man is worth only $2 or $3 a day from his neck down—and no more; but
there is no limit to what he can be worth from his neck up.

A trained mind is what gets the big pay. It is this training that you need, and 1
can train you in a few months. Are you ambitious to make a real success—then send

me the coupon—today.
Electrical Outfit Free

-

To every student who answer this ad 1 am giving a splendid Electrical Qutfit of
standard size Electrical Tools, Instruments, Materials, etc., absolutely free. Further-
more, to every Electrical Student I give a truly valuable surprise that I cannot
explain here.

Free Employment Service

I am continually receiving requests from employers to send them trained Elec-
trical men. I assist my students to secure good positions. 1 keep in touch with
them for years, helping and advising them in every possible way.

Write Now—Don’t Delay

Delay never got you anything. Actiom is what counts. Get started—
and get started now. Write me, or send me the coupon, right NOW.

Dest. 240 by
1Cass 4. Cmeape i,
Sir: Send at nnce— L
oreveid '"'-'.R:Ta'l'" e

O
P TS T

L. L. COOKE, Chief Engineer

CHICAGO ENGINEERING WORKS

DEPT. 240

. 441 Cass Street : : : : CHICAGO

Please mention EVERYDAY ENGINEERING MAGAZINE
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apprenlice says:

““‘Almost the first tool I ever

heard of was a Starrett ‘mike.’
Somebody pinched Dad’s out of his
jumper pocket and the fuss he made
showed he thought it was some tool,
even if he had had it close on twenty
years.

“When 1 got into the shop myselt &
I noticed the toolmakers and every-
body who had ‘fussy’ jobs preferred
Starrett Tools.”

*“There’s something about 'em that
‘the fellows like. Yeh! They're accu-
rate and they're convenient, but I
guess the fact that the men who make
‘em are pretty good mechanics them-
selves, has something to do with it.

“What? Sure I'm getting me a set of Star-
rett Tools —I need 'em every day. Yes, I
got me one of those seventy-five cent Starrett
Apprentice Books, too. It saves me asking
the foreman a question every five minutes.
Now, when I want to know how to do some-
thing, I can look in the book and study it ||
out myself."”

The L. S. STARRETT COMPANY

THE WORLD'S GREATEST TOOLMAKERS
Manufacturers of Hack Saws Unexcelled

ATHOL, MASS.

For thirty-aine ycars Starrett Toole
have measured accuracy of the
world's work. Catalogue No. 21 *M.B.**
free upon request.

Reciprocating Engines

The Practical Engineer states that
the turbine has definitely become recog-
nized as the most efficient type of engine
far the propulsion of steam-driven ships.
and many prophets go so far as to say
that, in conjunction with double reduc-
tion gearing, it will very soon entirely
displace the steam reciprocating engine.
With this view we are not disposed to
agree; both on account of its greater
reliability and because it is far simpler
to manage it will long be utilized for
the propulsion of tramp steamers and
cargo vessels of low power, where engi-
neers of the highest skill are seldom
employed; and for this reason attempts
will continue to be made to improve
the efficiency of the reciprocating set.
It is hardly likely that any fundamental
changes will occur, but attention to de-
tails is often instrumental in bringing
about a considerable economy in opera-
tion. One of the most important de-
tails, and one which is worthy of the
closest attention of designers, is the ar-
rangement of steam ports. With a view
to reducing the clearance volume to a
minimum, short straight steam ports at
the ends of the cylinder can be em-
ployed in conjunction with a long valve.
this having the additional advantage of
reducing the internal surface, which is
cooled by the passage of the exhaust
steam, and upon which the incoming
steam will condense. Again, the cylin-
der covers should make joint with the
possible; in this way, while the clear-
ance volume may be unaffected, the in-
ternal surface upon which steam may
condense is again reduced to a mini-
munt.

Make a mixture of :

Alcohol
Glycerine

|
| To Loosen a Glass Stopper
|

WIRELESS PARTS SUPPLIES

.BAKELITE-DILECTO PANELS

All Panels are Black XX g x19x Y ..$4.00

Grade, the Best Insulating 19 x19x 3§ .. 8.00

Material. Include Postage 91 x19x3/16 .. 3.00

on 3 lbs. on all Size Panels. 19 x19x3/16 .. 6.00
KNOB AND SWITCH . . N D on-
LEVER, mounted on ] No. CP-1 Con- ;‘:‘;;,C..‘;.ﬁ e tt Cwith ot

brass bearing and shaft
2 inches long threaded
6/32. As lllustrated
above. Each, 40 cents;
postage, 5 cents.

KNOB only, 1% x %
with hole for mounting,
each 20 cents postpaid.

|

tact, head 7/32 CP-1.

x 7/32 with

as No.

Has smooth

f o r mounting.
Head same as

screw for shank to force No. CP-1. Per
mountlng post. through tight dozen 40c post-
paid per dozen hole 1o panel. paid. All 3

Per dozen 25¢
" postpald
DEALERS :——Get our prices on th¥se parts, they wlll interest you,
Audiotron, Detector, Amplifier, 2 Filament Bulbs, postpald, $5.10.

styles polishéd
brass.

25¢.

Send 5 cents for our catalog and get on our mailing list for future bulleting free,

924A Kinney Building

A. H. CORWIN & CO.

Newark, Ncw Jersey

Sodium Chloride..1 drachm

Let a portion of this stand in the
space above the stopper for a few hours,
when a slight tap should loosen the
stopper. A circular adjustable clamp,
to which is attached a strip of asbestos
in which coils of platinum wire are im-
bedded, is obtained. By placing this
on the neck of the bottle, and passing a
current of electricity through the coils
of wire, sufficient heat will be gener-
ated to expand the neck and liberate
the stopper. Heat may also be gener-
ated by passing a yard of cord once
around the bottle neck and by taking
one end of the cord in each hand,
drawing it rapidly back and forth,
Care should be taken that the contents
of the bottle are not spilled on the hand
or thrown into the face when the stop-
per does come out.
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Cutting Lubricants

N authority claims that “sticky” |
water is the best cooling media |

for general purposes. Half a pound of

soft scap to 1 gallon of soft water, with |
the possible addition of 3 per cent caus-
tic soda, gives a very good general pur- |

pose emulsion for the usual machine
shop. The amount of soap should be
lessened in cold weather. Plain water
splashes too much, the addition of the
soft soap beside its lubricating quali-
ties increased the skin tension of the
fluid, and caused more intimate adhe-
sion of the fluid to work, chip and tool.
There is considerable choice in the
matter of soft soap; some is perfectly
bland, some has the vilest odor and
color imaginable. After all, it depends
upon the initial ingredients, and what-
ever these are in a cutting emulsion, the
oil must first be saponified to emulsify.
In the case of soft soap made from good
vegetable oil the first stage on the road
to emulsification has already been per-
formed. Caustic soda, if added, tends
to prevent rust. Submerged bath lubri-
cation with a load not too severe (un-
der 50 pounds per square inch) and
without agitation, are conditions where
a solution of soft soap and distilled
water will give perfect results at a lower
cost than oil. If a strong solution is
first made, diluted to half ’strength for
use, a daily addition of a small quan-
tity of the strong liquor will rectify the
fluid and prevent deterioration. For
all practical purposes the fluid with the
highest specific heat is the best cooler
—in other words, water is better than

oil in this connection. To get the best |

results from soft soap distilled or con-
densed steam water is far and away the
best. '

An interesting point in the opera-
tion of the gyroscopic stabilizer on ves-
sels is its apparently insufficient size.
It seems impossible that so small an
apparatus should effect so fully the
stabilizing of a ship of a size alto-
gether disproportionate to the instru-
ment restraining its motions in a sea-
way. The power of the instrument and
its action without straining the ship is
due to the fact that the motions of a
ship are due to successive impulses from
waves, one following the other, but
neither having more than 4° effect on
the vessel. Therefore, in a case where

a ship might roll through 30° or more, |

such roll would be due to the actions
of a number of waves, The gyroscope
with only what may be called a 4° pow-
er will control a ship in such a case,
taking care of each wave as it comes
along, and never having more than a
possible roll of 4° to take care of;
hence its small size and power over a
very large ship’s motions.

POSITION

SALARY

AUTOMOBILE
ENGINEER

125 viix

REPAIR MAN
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Put Your Name

'On This Pay-Roll

Men like you are wanted for big-pay positions in the fascinating field of
automobile engineering. We have made it easy for you to fit yourself for one

of these positions.

You don’t have to go to school,

You don’t have to serve an

apprenticeship. Fifteen automobile engineers and specialists have compiled 2
spare time reading course that will equip you to be an automobile expert without

taking any time from your present work.

AUTO BOOKS
6 Volumes Shipped Free

Now ready for you—an up-to-the-minute six-volume
library on Automobile Engineering, covering the con-
struction, care and repair of pleasure cars, motor trucks
and motorcycles. Brimming over with advanced infor-
mation on Lighting Systems, Garage Design and Equip-
ment, Welding and other repair methods.
everything that a mechanic or an engineer or a motor-
cyclist or the owner or prospective owner of a motor car
ought to know. Written in simple language that anybody
can understand. Tastefully bound in American Morocco,
flexible covers, gold stamped, 2,650 pages and 2,100
illustrations, tables and explanatory diagrams.
brary that cest thousands of dollars to compile, but that
comes to you free for 7 duays' examination

'Only 7c a Day

Not a cent to pay in advance.
the books in your own home or shop. Just mail
coupon and pay express charges when books

Partial List of
Contents

More than 100 blue
prints of wiring
diagrams

Explosion Motors

Welding

Motor Construction
and Repalr

Carburetors and Set-
tings

Valves, Cooling

Lubrication

Fly-Wheels

Clutch

Transmission

Final Drive

Steering Frames

Tires

Vulcanizing

lgnition

Starting and Lighting
Systems

Shop Kinks

Commercial Garage

Design and Equipment

Electrics

Storage Batteries
Care and Repair

Motorcycles

Commercial Trucks

Glossary

Contains

Al

First you see

arrive. You can read them and study them for seven whole days before you decide whether

you want to keep them or not.

L e If you like the books send only $2 in seven days and $2 a
month until the special introductory price of $19.80 has been paid.

(Regular price $30.00.)

Along with .the set goes a year’s consulting membership in the American Technical Society.
(Regular price $12.) This great bargain offer must soon be withdrawn. ’

SEND NO MONEY NOW

Don‘t take our word for it

See the books without cost.

With every set Is included—
FREE—a Consulting Mem.
bershin which gives you the
privilege of submitting your
perplexing  problems te a
corps of experts for an entirc
year, This Consulting Mem.
bership regularly suils  for
$12.00

There is so much profit in this offer for
you, that we urge you to waste not a moment in
sending for the books. Put the coupon in tha
mails today. Send no money-—only the coupon?

American Technical Society
Dept. A-357, Chicago, Ill.
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American Technical Society, Dept, A357, Chicago, Il
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The Greatest Book

Ever Offered to the Public

1919 EDITION — JUST READY

Henley's Twentieth Centwry Book of
RECIPES, FORMULAS
AND PROCESSES

Practical Recipes
Chemical Processes

10,000 2%

HOW TO MAKE EVERYTRING

FOR THE HOME, THE FACTORY AND
THE WORKSHOP.

Antiseptics, Waterproofing, Lubricants,
Rust Preventatives, Dyes, Filters,
Cleaning Preparations, Enameling,
Beverages, Inks, Adhesives, Polishes,
Disinfectants, Flavorings, Cosmetics,
Ceramics, etc., etc.; how to make fly
paper; to color flowers artificially; to
estimate weight of ice by measure-
ment; to make materials fireproof;
to work with metals — aluminum,
brass, etc.; to make anything and
everything, from A to Z. ,

THIS IS THE BOOK
every one who seeks PRACTICAL,
ACCURATE KNOWLEDGE and

guidance in his everyday work
MUST HAVE at his command.

It is a money-maker and a money-
saver; it appeals to the young as
well as to the old. Great business
enterprises owe their success to the
manufacture or sale of simple inven-
tions or compounds, usually the result
of an experiment at home. One
woman writes: “I am supporting my-
self and two small children from the
sale of toilet articles I put up by fol-
lowing directions in your book.”
Profit by the knowledge that has
made others successful. GET THIS
BOOK TODAY.

Price $3.90

Delivered to any address

Send for our catalogue of practical books
including a description of above book.

THE NORMAN W. HENLEY

PUBLISHING COMPANY
2 West 45th St., New York, N. Y.

Everyday Science Notes
By Prof. T. O’Connor Sloane

I'l' is found that as illuminating and
heating gas is now inade, there is a
considerable tendency for it to corrode
the pipes, especially if there is any
moisture present. The removal of water
has become an object and in England
the Helps system is under trial. To
carry this out the gas is compressed and
cooled so as to cause the water to pre-
cipitate. It is then released from pres-
sure and admitted to the mains at
greatly reduced pressure, practically
free from water. As much as fifty
pounds compression is cited as having
been given in one case. Cyanogen acids
are largely at the root of the trouble,
and here a sort of paradox is encoun-
tered. If moist gas is exposed to the
action'of steam and incandescent coke
the cyanogen radical gives ammoniacal
gas. Here the presence of water is de-
sirable, for if ammoniacal gas is ex-
posed to incandescent coke in the ab-
sence of steam it gives the troublesome
cvanogen compounds again.

The catalytic process of making sul-
phuric acid has to an extent revolution-
ized the old-time industry, the sulphur-
ous acid gas being passed over finely
divided platinum, to bring about its
combination with oxygen. It has great-
ly cheapened the production of fuming

sulphuric acid, now in extensive de-

mand by manufacturing chemists, the
acid costing only one-tenth the old price.
At first, in the catalytic process gas
made from pyrite gave trouble, but that
has been overcome. The platinum is
very expensive. The metal for a single
plant may at present prices easily cost
half a million of dollars.

The London Engineer describes and
illustrates two Newcomen steam engines
which have been running since the years
1787 and 1823 respectively, so it'is sup-
posed. This engine, it will be remem-
bered, antedates Watts' invention of the
condenser; the steam entered below the

piston and forced it up. At the end of .
the stroke the steam was cut off and a -

jet of water was discharged into the
steam-filled cylinder, condensing the
steam so that the atmospheric pressure
operated to force the piston down. The
engine did its work on the down stroke
only, the heavy pump rods worked the
pump on the up stroke, for-the engines
are of the beam engine type. Orig-
inally a chain connected the outer end
of the beam to the pump-rods. These,
of course, in some cases were ‘extremely
long.

One of the curiosities in the history
of the development of incandescent
electric lighting relates to the metal
osmium, which it was proposed to em-
ploy as the filament. The high con-
ductivity of the metal and its fragility
operated against its use. But the curi-
ous fact is, that although one pound
of the metal will make 30,000 filaments,
it is estimated that there is not in the
whole world enough osmium available
to provide a year’s supply of filaments.

Heat detecting paints to be applied
to shafts and bearings, and which
paints change color if the bearings be-
came heated and so call the attention
of the operator to the fact that a little
oil is needed, have long been known.
Two formulas have recently been pub-
lished of double iodides. The first one
is cuprous mercuric iodide, Cu,1,, 2Hg
I,, This is a vivid vermillion when
cold, but changes to chocolate well be-
low the temperature of boiling water,
at about 150" F. The other compound
is silver mercuric iodide, Ag I, Hg 1,.
This is lemon yellow at ordinary tem-
peratures and changes to carmine red
at a point just below the boiling point
of water. A mixture of 85% of the
first compound with 15% of the second
is vermillion when cold and black when
hot. They are readily made by tritu-
rating the two salts in proper propor-

‘tions in a mortar together, or may be

precipitated from solution, potassium
iodide being employed to dissolve the
mercury iodide. White shellac varnish
or acetone varpish are recommended
as mediums for their application. It is
well to paint a band or other surface
of white next to them on the shaft or
bearing to act as a contrasting object.

A. N. Winchell and E. R, Miller

have published an account of their ob-
servations on a dust fall, which ex-
tended over the states of Wisconsin and
Michigan, on March 8th, 1918. Vast
quantities of dust were transported by
a wind storm probably from Arizona
or the old Indian Territory region. The
evidence gathered went to show that
one million tons of rock were carried
a distance of over one thousand miles,
showing what profound geological
changes may be brought about by the
agency of the wind.

It is stated that of some two hundred
different compounds in coal tar only
half a dozen are of commercial value.
They are benzol, toluol, phenol, xvlenc.
naphthalene and anthracene.
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€ BLISS ELECTRICAL SCHOOL
|| i ; 140 TAKOMA AVENUE, WASNINGTON, D. C.
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[ Trans-Atlantic Flight I “EVERYDAY” EARLY
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MARCONI V. T.|

$7.90 each

Standardized Socket . ,$1.50 additional

Agreements recently cffected have made
vacuum tubes available for experimental usec.
The Marconi V. T. is the only vacuum tube, J
or audion, which may be sold to amateurs,
laboratories, schools of instruction and ex-
perimenters.

Pat. No. 684
De Forest Pat. Nos. lllll’ 879532

‘ Fleming

A highly developed, all-around tube for use as a detector and amplifier

|| in wireless communication. It has practically the same electrical con-

| stants as the tube used by the Allied armies and navies throughout the
war in continuous wave transmission and reception.

The approximate operating life of
the MARCONI V. T. is 1,500 hours.

Class I—Designed for use as a detector; operates with plate potential of 20 to
60 volts.

Class 1I—Designed for use as an amplifier; plate potentials from 60 to 110

[ volts may be applied,

Tubes in either class may be used for detection or

amplification, but those of Class I are best as detec-

tors, and Class II tubes are superior as amplifiers.

Learn Drafting

Employers everywhere are looking for skilled
draftsmen. They are offering good salaries to
start with splendid chances for advancement.

Drafting offers exceptional opportunities to a
young man because drafting itself not only com-
mands good pay, but it is the first step toward
success in Mechanical or Structural Engineering
or Architecture. And drafting is just the kind of
work a boy likes to do. There is an easy delightful
way in which you can learn right at home in spare
time. Fora8 years the International Correspond-
ence Schools have been giving boys just the train-
ing they need for success in Drafting and more
than 200 other subjects. Thousands of boys have
stepped into good positions through I. C. S. help,
but never were opportunities so great as now.

Let the 1. C. S. help you. Choose the work you
like best in the coupon, then mark and mail it
This doesn’t obligate you in tbe least and will bring

ou information that may start you on a success-
ul cureer. This is your chance. Don't let it slip
by. Mark and mail this coupon now, o

SEND ALL REMITTANCES WITH ORDER

COMMERCIAL DEPARTMENT

Marconi Wireless Telegraph Co. of America

Sole distributors for
De Forest Radio Telephone & Telegraph Co.

Room 1868 Woolworth Building, 231 Broadway, New York

BRANCH OFFICES
Insurance Exch. Bldg.
San Francisco, Cal.

136 Federal St.

D — ———— = Y EAR OUY HERE " s s eom cm——

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 80680-8 SCRANTON, PA,
Explain. without obligating me, how [ can quality for the
position, or in the subjecl, dbefore which I mark X.

Schofield Bldg.
Cleveland, Ohio
American Bldg.

301 Commercial Bank Annex
New Orleans, La,
108 South 2nd St.

Baltimore, Md. Boston, Mass. Philadelphia, Pa. MUECHANIOAL DRAVFTIS SALESRANSAIP
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What Every Mechanic Should Thoroughly Know

‘This book points out the stumbling blocks for mechanics o avoid ln scyuiring
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Raillway Accountant
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WM. P. CONWAY. Planning Dept. Mgr..
U. 8 Rubber Co.'s Mach. 8hop.
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of blue print reading. and is the best and safest investinent you can
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best—not just as good, but the best that can be produced, regardless of price.

this type of battery almost exclusively.

) No Higher Claims Can Be Made Hounestly
157 East 18th Strqet

G.A. STANDARDIZED B BATTERY 22.5 VOLTS

Built to the Specifications of the U. S. Signal Corps and Bureau of Steam Engineering

When the General Apparatus Company decides upon a standard, whether it is material or apparatus, it must be the

The G. A. Standardized B Battery is built to Government Specifications. Ninety per cent of the batteries used by
the U. S. Signal Corps were of the identical design of the G. A. Standard. Only one chemist knows the formula. You
can have in G. A. Battéries the same battery that the Government bought by the hundreds of thousands.

There is no better battery at any price—none as good at the same price. That is why the Army and Navy bought
The G. A. Battery is not new, it has proved its value in the Service.

G. A, Bigna) Corps type, 3% " long, 2” wide, 2% " high, operates one Audion 250 hours continually, average life, 3 months, Price $1.50, postage 10c,
Q. A. Navy type, 65 " long, 4" wide, 3” high, operntes one Audion 1000 hours continually, average life 10 months.

THE GENERAL APPARATUS COMPANY

Price $2.50, postage 15c.

New York Cl'ty

INSTALL A NEW

Grebe Regenerative Receiver
In Your Radio Station

Short-wave Regenerative Receiver Type CR-2. Designed for long distance relay
work on wavelengths between 170 and 580 meters. This receiver is characteristic
of our advanced design and methods of construction and will fulfill the most
exacting requirements.

Various models designed to operate on Wavelength Ranges from 170 to 20,000
meters are described in our Bulletin, sent upon request.

A. H. GREBE & COMPANY

RICHMOND HILL NEW YORK

Learn
By Doing

Every phase of all
branches of

ELECTRICITY

taught by

TT.ETR

Actual Practice

In America’s foremost and oldest l
institution for trade training.

No Books Used

Individual Instruction.
Start Any Day ,

Write for FREE 64-page catalog

The NEW YORK ELECTRICAL SCHOOL

36 West 17th Street New York City

Get Our Prices

on the Wireless Apparatus
you need, before buying.

We handle new and second hand instru-
ments on which we can save you money.
All Second Hand instruments guaranteed
to be in perfect working order.

WHAT DO YOU NEED?
Send us your list now,

Radio Equipment Co.

630V Washington Street Boston, Mass.

DO YOU KNOW

the latest developments in radio? Circuits,
vacuum tubes, loops, ground antennas, ampli-
flers, transmitters? We can furnish the in-
formation you deslre, on any phase of radio
communication. Three questions for one dollar.

CAPITAL RADIO LABORATORIES
Brookland Washington, D. C.

SELENIUM CELLS

Made by entirely new process. Highly sen-
sitive and quick-acting. Sultable for all ex-
periments. From $3 up.

Write for Catalog

Selenium Laboratories
Goed Gromad, Lemg Islamd, N, Y.

=7

CAN YOU DRAW

DOTTED LINES
AS FAST AS FULL ONES?

YOU CAN WITH A

BERGGREN PEN

The Berggren Pen draws any
style of dotted line without blot
or blur. Nothing complicated or
bothersome, used like your regu-
lar pen. When you are ready to
put in the dotted lines, fill your

>

Berggren Pen and carry on. The
resull is a perfect dotted line,
made us fast as you move your
hand

Our pamphlet describes the pen
and shows the styles of lines.

Berggren Drafting Pen
and Six Wheels, $3.00

UNIVERSAL DRAFTING PEN CO

BRIDGEPORT, CONN.

e

Plcase mention EveErypay ENGINEERING MAGAZINE



Everyday Engineering Magazine for October 52

Send for

HALCUN
Radio Catalogue
. Full Line of

Amateur Requirements
Halcun Radio Co.

San Francisco, Calif.

Formerly Haller Cumningbam
Elec. Ce.

FOUR
NEW BOOKS

WIRELESS EXPERIMENTERS

will be interested in this NEW BOOK
on—

SELENIUM CELLS. Design, cogstruciion and
use of the various makes. Illustrated with draw
;l;p“md half-tones. 80 pages, 7% x 5 in, cloth
AUTOMOTIVE MAGNETO IGNI-
TION, Its principles and applcations, by
Mich. E. ToereL. Second Edition, revised
and enlarged. Profusely illustrated.

Limp Cloth, $2.00
AERONAUTICAL ENGINES, by F.
J. KeaN. Second Edition, revised 'and en-
larged, 96 es, 48 diagrams, 29 page
plates and ?a olding plate. Cloth, $2.60.
LATEST MAGIC, The New Book, by
Pror. HorrMANN, (Angelo Lewis) New

and ongmal fully illustrated, handsomely
bound in cloth—gilt. $1.65 Post paid.

Spon & Chamberlain

122 E. Liberty St. New York City

g} AGRZIE iva‘r 0 '
'O AMATE UR ng ET,

" Radio Dh-m &x::!i V&u-lpnn
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RADIO ELECTRICAL APPARATUS

Our new Bulletin Y offers
a distinctive line of radio and
laboratory apparatus includ-
ing transformers, spark gaps,
oscillation transformers, vari-
ometers, variable condensers,
etc., in fact the most complete
line in America.

Bulletin R describes the
Cambridge alternating current
rectifier for

STORAGE BATTERY CHARGING

Send 3¢. stamp for both bulletins

New type radion receiving transformer has
bakelite panels, two primary and one secon-
;ilazryoolo point switches. Oak cabinet. Price,

CLAPP-EASTHAM COMPANY

131 MAIN STREET CAMBRIDGE, MASS,
REMLER RADIO MFG. CO. 62 Post Street SAN FRANCISCO
Pacific Coast Representatives

1 1 K. V A. 25, 000 Volt ereless Transformer

The Thordarson Wireless Trans-
former is more than a transformer.
It is a machine of efficiency and
reliability, a piece of wireless ap-
paratus that every amateur can be
justly proud of. A Thordarson
=l Wireless Transformer will make a
“Long Distance” amateur of you.
g Our “20-T” bulletin describes our .
complete wireless transmitting ap-
paratus.

Thordarson Electric Mfg Co.

501-515 So. Jefferson St. Chicago, lil.

IS

9 ; [

Regenerative Receivers, Amplifiers and
Oscillators All Require

VACUUM TUBES

Experimenters who copy European stations with indoor
loop antennas use the AudioTron Hi-Vacuum Tubular
Detector-Amplifier-Oscillator.

Has proven its sensitiveness and reliability since 1915. No
station is complete without it.

Send for descriptive bulletin describing the AudioTron
and our new Bakelite Panel for ARC & Spark reception,
new smooth running rheostats, knobs, levers, contacts, etc.

DEALERS: Write for proposition. Territory now being allotted.
AUDIOTRON SALES COMPANY

1940 LEAVENWORTH STREET SAN FRANCISCO
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' NEW TYPES OF AUDION

amplifications up to 20 times.

1415 Sedgwick Avenue

Audion Control Panel Type P-100—combining in
a single compact set the Peerless De Forest Audion
Detector, oscillator and audion amplifier, BUILT
FOR THE AUDION AS ONLY THE MAKERS
OF THE AUDION CAN BUILD IT. No other
set like it has ever been built to sell for less than $150.00.
Our Price without the bulb $65.00. Description of
lower priced models sent on application.

The latest in Amplifier design sufficient to give

REMOVABLE MAKING ALL PARTS ACCES-
SIBLE, AND THE REPLACING OF THE
NEW TYPE EN BLOC “B” BATTERIES BUT
AMOMENT’S WORK. Workmanship of the high-
est grade. Price without the bulbs $69.50.

DE FOREST RADIO TEL. & TEL. CO.

APPARATUS

PANEL QUICKLY

New York City

POROX STORAGE CELLS FOR

MODELS, ELECTRICAL, AND RADIO APPARATUS

Porox Storage Batteries are made up of separate 2-volt cells in
PY-RA-LIN jars, designed for high efficiency, low weight, and long
life. They are lighter, more powerful, last longer, and cost less
than dry cells. Can be charged at home. Porox Cells are designed

for the requirements of the
MODEL MAKER AND EXPERIMENTER

2 volts, 10 amp.-hrs., S x 13, x 4%, ins. 3.78
2 volts, 18 amp.-hrs., 3 x 2% x 434 ins. 4.00
2 volts, 16 amp.-hrs., 3 x 13, x 6 ins... 4.00
2 volts, 28 amp.-hrs, 3 x 3% x 6 (ns... 5.30
Any number of cells put together for
any required voltage. Batteries are
also furnished in oak cases for ignition
. and lighting.

ALBERT MULLER,

8758 Queens Boulevard,
JAMAICA, LONG ISLAND, N. Y.

DUCK'S ei%25..
2% Catalog

JUST OFF THE PRESS

175 Pages of Wireless
natruments

Any radio amateur will tell you
there is no catalog to take its

place, and that it is a Beacon
Light to guide you in the selection of
your apparatus,

THIS UNRIVALLED CATALOG MAILED
TO ANYONE UPON RECEIPT OF 12¢ IN
STAMPS OR COIN, which may be de-
ducted on first dollar purchase.

Great t of catalog and 1
prohibit distribution norce

e e e — - — — — —

What This Big Catalog Contains

THE BARR

The most efficient Detector on the market.
Tested by the United States Government and
Marconi Wireless Telegraph Co.

Increases the efficiency of every wireless receiv-
ing set by making the signals clear, sharp and

distinct
Ay ‘:’;Mﬂsg!j Instantly adjustable at a constant pressure.
For full information and price—write
The Barr Mercury=-Cup Detector, Dept. C, The Wyonsing, Washingten, D, C.

Mercury - Cup Wireless Detector

t |
I )
! 175 pp. Wireless Ap- J42pp. Motors and 1
| paratus for Com- Dynamos ; |
; ﬂlonl'::ll ‘:lnd Ex- | 8 pp. Flashlights; i
perimental use ;

{ 10 pp. Raw Material; 2&':.‘,,:.‘““‘ Bat- |
| 2 pp. Transformers; 3 ’ |
h 952 n::to and Btg. gl(’,-u:':‘:':.‘?"' and

o8 ; ’ .
{ 8pp. Telegraph | 20 pp. Blectrical and |
) Instruments; Mechanical Books |

THE WILLIAM B. DUCK CO.
244-246 Superior Street, Teleds, Ohis

The blue prints of msny of the model engines describel
in Every g_are svailable, These can be hed

t a small chsrge. E Englasert Ine,
2 Woat 45th Bt Few Yok City. " orine Magasine

Please mention EVERYDAY ENGINEERING MAGAZINE

Digitized by GOOS[Q



Everyday Eugineering Magazine for October 56

STANDARDIZED EQUIPMENT AND MATERIALS

This Standard Aste ith le tu d otal detecto ill receive Arli 500 mile d
Short Range Antenna Tismeieripvemas —id e e e A, YA e R g
materials and instructioss. 32
Long Range Antenna Aot g Vo e e o Vel i oo e ok et L el
S R A e re ol e 4 1 k. remarkably efficien 1
t P t, siom; to eveet,
uper Range Antenna ..:" 'Gv':u'.'.."i'.s.l’: ’.:;g',m':?.:.'i. Lyoas, France, over 3,000 .fn.. i i A el
'l.-l or ¢ 11
AS'% uman 'AS HEIGHT NEED NOT EXCEED 3 FEET. INCREASED RANGE
VT OREATER HEIE GHT.~ WIRE. INSULATORS. LEAD-IN CABLE. IN>TRUMENT
GROUND WIRE INCLUDE

: Th of Stasdard Bekelite Pancle mak. ible interchangeable sonstructios of tus.  lastrument
St‘ﬂdal’d Bakehte panel’ kl;' ::tlcu poncls can ﬁ: :‘M.:r &:::m rc'-ond :u"“lu' .:c:nn. -‘:.'l: o:t”.;nm in the l:ntro:

‘uﬂm
- All dmmi Aundiea T itteves muot be sd with H.F. Cable § efficieney
H. F. Cable or Litz i oo dedion T e e s o 0 1, 5 00 T e i

SEND FOR INTRODUCTORY BULLETIN OF STANDARDIZED MATERIALS

Bras reds ﬁ::h::;:.i Am :::‘Fi:m:: binding posts. Bakelite pancle. high tension ssble. wood and machine screws, nuts. sad suppliss for Medel.

This mark stands
for integrity in Ser-
vice, Prices and
Quality.

157 E. 18¢h Street The General Apparatus Company " New York City

Immediate ship-
ments., no disap-
pointments for (E

Cultomerl.

ZA3K ANYONN WHO n -8 USED IT"
SUBMARINED THREE
TWO STEP AMPLIFIER || |{ syswmines miuece
TYPE TRIODE-B an Englishman: ““I've besn submarined
lhm u-c- and put Brandes Hesdeot in
This amplifier is a compact unit of the re- " have any other mane. AR
sonance low frequency type, and provides

a maximum of amplification.

Its compactness, 'oimplicity and efficiency
render it an attractive investment to the pro-
gressive radio experimenter.

IMMEDIATE DELIVERY
Partéculars and price on application.

THE EATON OSCILLATOR
' FOR EXPERIMENTERS

Designed to transform receiv-
ing circuits to receive arc and

other undamped signals.

It will oscillate over a wave
length range of 250-25,000
meters.

‘‘Superior’’, 2000 ochms, $7
TRIAL Brots Winies Beds e
OFFER If, T o% riton You'dro el

money bask
ot o quuuon Tost it,—ecom| 1 'lth
others, — Ry

Requires no adjustments of any for sensitiveness, clearness,

kind. Only one v-rinb.le. the tun- he ™ ..'3:3 {Z.’.."’“"-n'{'. e auaiity,

ing condenser, is required. :"" blllh. lm the tlﬂn-h
Government_experts and b

The simplest and cheapest way Tt mdh:‘:ulnmu«nk«.:‘ i

of receiving undamped signals. Bond 4o for Ootslogus M

C. BRANDES, 32 Unien Square,
INC. Room 822 Now Yurk

WIRELESS RECFIVER SPECIALISTS

PRICE $14.90. Immediate Delivery,

WIRELESS SPECIALTY APPARATUS COMPANY
Engineers, Designers, Manufacturers BOSTON, MASS., U. S. A.

M B Sl eper Io preparing for the G. A.Conp.lynnu-o‘ pﬂ‘hontﬁcnm“of trans-
e pe mitting .- n.lvn -m-nn information Experimenters need on --'lc epparatue
of new and highly officient design. wings gives.
L INDUCTANCE TABLES: &-'k ‘M reading. for ooils 3 to 10 ias. diameter by Yoein. . 0.1 to 10 ise.
long in 1/10-ia. steps. Gives inductance of sisgle layer, multi-layer, pascake and figure 8 coils,

2. DIRECTION FINDER : Detsil drawings of simple unileters) Direction Finder of G. A. Stasdard Panel
desiga. 200 te 2.500 metors.

3. AUDION TRANSMITTER : A bigh efficiency telephone or telegraph set that san be built at small cost of VARIOMETER PARTS
simple materisle. Range over 10 miles. Tumed from birch. Bet as illustrated consisting of
4. SUPER RANGE RECEIVER: With one Audion. will give wonderful results on long wave undamped Wator (tWo parws) rotor, and form for winding colls.
work. sclephons or telogreph. m‘mm” Pﬂozut.!é‘om SIEAEE TOthe
PRICE. 2%« EACH. SPECIAL OFFER. 3 for 60c. 4 for T5c—YOU NEED THEM ALL, SEND AT ONCE
or or The Wilcox Laboratories

152 184 5. THE GENERAL APPARATUS COMPANY New York City LANSING Dept. D MICHIGAN |

Please mention Everypay ENGINEERING MAGAZINE

-~ Digitized by GOOS[G
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Wireless Receiving Ban Raised

MESCO WIRELESS PRACTICE SET
& regular telegrs

The Practice Set comprises ph
key, without circult bmkor. a spocisl high pitch
uzser, one cell Dry Battery, and four
foet o( groen covered flexible cord.
‘l’hohyondbuummnudonohlchly
wood base, and thn:h. rl‘chk:lmphhd
are 80 connected may
be 3:';5 or five different purposes.
uz mqnnh Practice Bet, with Battery

Vol.lo 4 Ihe, kod,
Prioce does net m-a postage.

MESCO COMBINATION PRACTICE SET

For Learning the Morss and Continental Visual and Audible Codes

This outit is the omly rellsble instrument
which will ensble students to become proficient
openwrllnthou 8. N.nl!oﬂlco because it

uipped with & busser and minfature
,m the user to master both the visual
audible signals quickly.

type. connesting wires Babdle to be broken are eliminated.
-muﬁummwmm.mcm The parts are mounted
constancy in eperatiom,

Dismeter 2 in., height 1% in. The cep is attached to the base by a bayonet joint

We carry a large and complete line of Standard Wireless Material recognized
by.uport: as such with competent experienced wireless attendants in charge

Send for the New Edition of Our Catalog K28
!thmﬂhmmmmlml% ‘“dwlm

Contrivances, Mieotrie Call Batter otor
lﬂl‘ﬂ. Mmmmmu-.mmmm:
Instruments, Ignition Supplies, ete.

Manhattan Electrical Supply Co., Inc.

NEW YORK: 17 Park Place BRANCHES: 110 W. 43ad 5t 137 W. 135ch o
CHICAGO: 114 8. Wells B¢, ST, LOUIS: 1168 Pine St San Francisco Office: 604 Mlsgion S0

Genuine Armstrong
Stocks and Dies

FARM .S-!'Hf_:.‘.-r.

PREVENT
Put the

where it

THE BRIDGEPORT
Center Thread Grease Cup

This cup will squirt more grease than any
cup of the same size made.

Equip your machine. auto or boat with &u
pew type of grease cup, one that does

leak, that cannot be cross-threaded and tht
forces the grease to the bearing points.

The cleanest Grease Cup made.

Guarantesd Triasgle Filashlights guarantesd to withsiand s pressure of 200 pounds on the
Valoanized Fibre ..M used in the Triangle Fiasiriights.
N List Price "O.wll:ﬂu n
Baby Miner Complete 1% "x8%#. .. 0000 Lh 1.18 o
Two ular Complete h'xﬁh 1.9 “
Twe Oell 'rd'll m:m.-u l1 Y% xi. % 3. l|"‘= M
Three salar aplete 144 %x8 " K
Thres g u::' [\ uml-::rim ‘* u ................ .90 “
23.8 Voite—15 Cells Sigeal 8. Army B-Dattories for Vasuum Tubes Type BA-2.
Woreth $1.68. o-:wlaue wlncwdnton-mnd
'llu‘l'l aept 45 Volts—d0 Cells. Worth $6.00. Our price $3.30. Shipping
Wire compounded of coppsr and fron. Worth 45c Ib. OQur price 200 ft. for 700
Shipping weight three pounds.
The Famous Meruury-Cup Wirsless Detester, mmaammummmma
by the U. & Government and Marcon! Wireless Telegra; phco. Inmu-uu
m recelving set by mnlu the af rrﬂ ol and distingt.
At a constant pressure. Sells evorywk price 13 $4.50 pd'g
Quarantesd lcton or Domanes Elsctrie lrons -1': pound m wn.. Worth § 83“
o prioe Ig $4.00, ppin |[ welght ? - .
fod Seal m 4 for 41 1 mers
Fl;-hlum ot et 08 W akts ‘e "hasitgnt Witspon Famee. “Worh $3.00. Our price $1.85 Flashitekt
ot padd
G toed Thor ¥ Cleaner_for n siiachments. _Sel rerywhere
SRR T e 100 PUUTRNE Forkt EJ"......'“"& erticten"Sd a1
Insurance.
THE H. S. WIRELESS CO. Breokiyn, N. Y.

Send for Circular and Price List

THE. GARRISON COMPANY
348 George St. Bridgepert, Cona.

INDICATING CALIPERS |

Indicating Calipers Co.

508 East 19th St.,  New York

Please mention EVERYDAY ENGINEFRING MAGAZINE

Digitized by GOOSIC
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Baldwin Mica Diaphragin i'élephom_as |

In order to enable every wireless operator
to use the well-known Baldwin phones, J
we have reduced the prices as follows:

oA T 4 e O e $15.50 each, F. O. B. New York

SMALLER TYPE “D”....... 16.50 each, “ L
| NEWEST TYPE MADE “E,” 17.50 each, * “

| (More rugged and just as sensitive. This refers ONLY to Type E.)

I Apply to your nearest local distributors. If unable to ob- '
tain same, forward your order with money order direct to us. |
If any operator desires a cheaper cost phone than the

! “BALDWIN” we can recommend the “Brownlie” adjust-

| able phone, which is very sensitive. Price, $11.00, F.O.B.
New York.

\ JOHN FIRTH & COMPANY, Inc.

| 81 New Street New York City
' E

Mailed Postpaid

Thls forty-puge tawk |
of Kadio Apparatus
D shows  niearly all the |

latest  appliances hoth
for receiving and nes |

ing wireless messages
It

6A93 14— K. W
513.95
¥

Send for this beek. |
#044€, today

If Not a Subscriber Order Your November Issue of
Everyday Engineering Magazine Now Because

There will be more editorial matter as the magazine will be again increased in size
this means enlarging the regular departments and adding new ones.

Among the feature articles will be—A Modern Electrically Propelled Battleship
by Brewster S. Beach; Fitting and Adjusting Connecting Rod Bearings, by Victor
W. Page; Building a Two-Passenger Seaplane, by Charles E. Muller; Dirigible Air
ship Frame Construction, by Victor W. Page; Features of the Still Engine, by
T. O’Connor Sloane; Construction of Apparatus for the Modern Radio Station, t
M, B. Sleeper; Problems of Vacuum Tube Circuits, by L. Clement;, Why Tickler
Coils Are Inefficient; A U. S. Navy Radio Compass; Where Does the Engine Power
Go? The Construction of a Mechanical Vacuum Cleaner, by E. H. Williamson
Model Locomotive Design and Construction, by Henry Greenley of England, one
of the World’s most prominent model engineers; A High Speed Flash Steam Engi
by George Bender. The regular departments—Experimental Chemistry., Shop Prac
tice, the Everyday Motorist, the Radio Department-—will be continued. Ncw depant
ments—Aviation Progress Briefs, Everyday Science Notes, Electrical Progre
will be added.

WHY NOT SUBSCRIBE AND BE SURE OF RECEIVING THE
MAGAZINE REGULARLY, YOU CANNOT AFFORD TO MISS IT

Please mention EVERYDAY ENGINEERING MAGAZINE

1 Can Make You
STRONG

| can show you how to develop
every bit of strength that a real
man should have. | can give you
an abundance of vitality and a
highly developed body and mind.

The Man who wishes to succeed
in business must be endowed with
an unusual amount of strength,
endurance and vitality. | have
found the way to develop these
qualities in the shortest possible
time. | have done it myself, with
my own body, and | have done it
for many other of the world's
strongest men.

EARLE LIEDERMAN

The Acme of Fhysical Perfection

Let me take you in hand and
make a real man of you. You
will always bless the day that
first you sent for my book. 1
can put pep into your actions.
vigor into your step, and make
your mind so clear and alert that
ou simply must go ahead In
gusiness and social life. There
is no reason why you should go
on through life all fagged out.
more dead than alive. Let me
change all this-—let me make life
worth living. Give me a chance
to show you what | can do for
you

Send To-day for
MY NEW BOOK

*“Muscular Development’’

O

| bave trained Don’t pass this by. Sit
right down and il In the coupon Do
H'nmu. this minute, while 1§ Is on your
mind.

EARLE E. LIEDERMAN
Dept. 704, 203 Broadway, New York

Earle E. Liederman
Dept. 704, 203 B'way, N. Y. C

[ e ol § ol § o Y 0}
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BUILD THIS MONOPLANE

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

BUILD ONE YOURSELF

You who like to make things
and save money as well—send
. $2 for a full set of workin
.drawings showing all details o
the monoplane with building
instructions. With the plans
comes a price list of every-
thing needed. Many money
saving ideas given in the in-
structions. Price of plans re-

BUY IT KNOCKDOWN
Supplied knockdown without
motor for you to assemble for
$365. Everything supplied ex-
cept motor, including propel-
ler, wheels, fittings, counter-
shaft, woodwork cut, wire
cloth, dope, etc., and a set of
plans and full instructions,
ready for you to put together
and set in your motor. The
ideal way to own one. Orders

Build and Fly
a Model of the

NC-4

Here's another new "IDEAL" Model Aero-
plane—the celebrated Naval-Curtiss Sea-
lane—the first to cross the Atlantic
Scann—- strictly American ‘plane every
American boy will want to buildt This
Model is a dandy: 4% feet across the
planes and a true, scale-model duplicate
of the real NC-4. Guarant to rise
from the water and make a perfect flight
under its own power. GCet a set of
“IDEAL" Accurate Scale Plans, includin,
Building and Flying Instructions, an
build this wonderful Model Aeroplane
right away.

Plans and Instructions for 50
building a 4 5-ft. Model NC-4 QUC

Stz hd, otiaions X
() nE ces, all postpald:
TTLE

DE HAVILLAND PLANE, 38¢
Curtiss Military Tractor, - - - 25¢
Bleriot Monoplane - . - - . 23c
Nieuport Monoplane, - - . - 25¢
Taube Monoplane, - - - - - 25c
Cecil Peoli Racer, - - - - - - 25¢
“IDBAL Model Acroplene Comairuction Owifile
oonte all perls end molerials noeded teo duiid
these Modsl Aeroplanas ere acld by lead Top
[ Goods and Deperimont steres. for
4 al your store.

“IDEAL™ Model Acreplane Cataley.
48 pages, 5 ecents pestyald
IDEAL AIRPLANE & SUPPLY COMPAN
Botablished in 1911 . -

Cor. West Houston & Woostor Sts
Now York City

funded if you buy a knock-

down plane later. filled in rotation. Terms, $65

cash, balance C.0.D.

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

GEORGE D. WHITE CO.

Aeroplane Manuhctum_s
113 E. 49th St. Dept. 5 Los Angeles, Cal.

This is not a Real Machine but a
Wading River 4-Foot Scale Model NC-4

With a \Wading River
outfit, you, too, can
bufld this perfect ex-
hibitlon and experl-
mental model. It is
equipped with complete
controls, dummy Lib-

erty Engines, Paragon
Propellers—every de-
tail a perfect repro-
ductlon of the original.
It is easy to build with
Wading River parts.

E . = .
BUILD AND FLY A MODEL NIEUPORT SCOUT BIPLANE

You can make it from our complete unassembled outfits. What this bullder says stands good
with all others who bulld this perfect model.

Feb. 9, 1919.
Have bad fine success with my Nisuport Biplane, It has flown
181 feet. E. Waterhouse, 521 . Mo. St.,, E! Paso, Texas.
SET OF Il SCALE DRAWINGS OF BEST KNOWN MACHINES

This set includes the Nieuport monoplane, Bleriot, Curtlss Hydroplane, Antlonette, Langley
Tandem, German Taube, Deperdusin, Wright biplane, White Racer, White Flyer, and Champlion
Racer. Rend Sc for OUR LATEST CATALOG.

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

MODELS THAT ACTUALLY FLY

Build your own flying boat from our
superior working blueprints and materi-
als, The ONLY Biplane Flying Boat
on the market that will actually rise
from the water and fly under its own
power. Two sheet working blu t
one half actual size with full building
gndU ﬂ)éing instructions. $1.00 postpaid
in U. S. -

Complete materials to build this won-
derful flying boat with full building and
band carved propeliers SS.00. porepatd
pro| .00 postpai
in U. S. Canada 25c extra.
Blueprints of the following flying mod-
els one balf actual size with full building
and flying instructions SOc per copy
postpaid in U. S. Complete set of four
blueprints $2.00 postpaid.
BLERIOT RACER, 600-Foot flyer.
MANHATTAN RACER, 2000-
Foot flyer.

MONTAUK FLYER, Flies 500 feet.
Send for Catalogue veady September 1st
HEC AEROPLANE CO.,

300 East 49th St. New York City
Address Special Dept.

Please mention EVERYDAY ENGINEERING MAGAZINE

Digitized by GOOSIC
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Batteg Charging

utfits

Foe uee on 110 volt, A. C.. €0
. single phase current only.

"L §48.50
v §68.50
R §68-50

Mail $8.0¢ cash or
Money Order, We
will send C. O. D.
subject to full ex-

308 wiatts, 30 volts,
s e wx
L | BACK
All outfits complete afth safech. =
board a8 cut sbown, SULRANTER

~= POLYPNASE MOTORS o0

o0 aycte. d or 3 Coumpiote, pafiey ond Dase
1H.P. 859350 IH.P. $ M4
2H.P. T2 00 SH.P. 31250

CHAS. H. JOHNSTON -

YOUR OPPORTUNITY/

Canceled Government Contracts

We have secured s large quantity of Small Motors, Generstors and Charging Outfits.
This material is new, still in original cases and carries tha full factory guarantee.

his is Your Opportunity to buy new, guaranteed
.| Electrical Apparatus of Standard Manufacture

1/2

WRITE FOR CATALOCUE. BARCAINS IN MOTORS AND CENERATORS. SPECIAL QUANTITY PRICES

NEW MOTORS

MANUFACTURFERS' DISTRIBUTER
West End -

H INDUCTION
+Lf-MOTOR
110 or 220 volts, A. C.
60 cycle, -l;rlo phase,

i 832.50

ALL MOTORS COMPLETE AS CUT

1 / H.P.}

cycle,single phase
WASHING MACHINE MOTOR

170 R. P. M.
Sediabie lor aper-
sting Small Com
promrs, { slter .
Grnders, Buttly
Wockors Lathes
Dl Promsvs. ot

'3 REPULSION MOTORS i

1/ Hip. $44% THp. $67.%

PITTSBURGH, PA.

e peoteets ¥
ages, 12 fito:
2 tun models
(1)

tSed.
- Stide Rales

AN

You

No. 17 UmakeM Includes
OUmakeM tools, blueprints, alu-
minum, wood, rubber and every-
thing for Making the Curls
J. N. 4. Model fAying plane
plctured here. To make as
many more E:‘m‘o:;iyoud'hh
oaly inexpensive w and raw
materials are needed. It Is
Made from %” flst UmakeM
ply wood. cut out with UmakeM
Seroll Saw and designed to fit
together D an easy yet strong
and compact manner,

You ean saw out 8 wing or
s fusclage in a Jiffy. Several
Duplicate parts can be cut at
the same time and by the same

operation, making replacemeuts casy. No intricate fiRing togetlier of numberiess small strips,
bend two pleces of wire, slip them through four holes, and

firm. oy
it's all Dead Easy.

Wh re ordering UmakeM Ailrplane 8¢t ask about our 40 other UmakeM outfits with which you
a0 Mu;: ’:;?n:y Making 'Umnh.-u Toys. UmakeM Furniture, Novelties, UmakeM Metal Working Lathes

and other Fopular Umakedl prajects,

W. R. PRICE, Inc., 71 UmakeM Building, 127 5th Avenue, New York, N. Y.
e ——E—— -

Make UmakeM Model Airplanes.

Send $3 quick for UmakeM Airplane Making Outfit No. 17

Each wmsin
part is gimply scrolled out of one large plece of ply wood. The wings fit into slots end are held safe and
Y

the Chasals Is ready for the sxle

. - will solve any problem in add!
tion, subtraction. mul
division and proportion. A Log:
Log Scale gives any root or powe
of any number. Glves Logarithms
ines, T ts, es, Cotan-
cents and the decimal equivalent:
| fractions to six decimals. It i
grease and water proof snd will
give yeary of service. This rule is
not t0 be compared with the papar
utility rules which sell for $1.0¢
and sre put together with paper
fasletuers,

ur refund guarsn
ou from lose or disapoointment. An instruction book 16
strations, i= sent with each rule. ameter 4 i

i Icul.}-hlu eonted ateel), $1.00: White (

Case 30¢ oxtra our mon-y back[f you s

E.Z;SUSPENSO‘R'Y

FORM FITTING FOR ALL MEN

LINEN

Balbriggan $§.28
Lisea esh) $1.50
Fine Glove Silk $2.00
Heavy SIIk (Mesh) $2.50

41 your doclers or sent postpaid on rcceipt of price.

A. R. CHISHOLM CO., New York, N. Y.
Seite 596 1328 BROADWAY

THE MIDGET SLIDE RULE|

tiplicaton i

It ia aocuraws. simolei’
‘» opersle and compariscn shows that it Is undoubtedly the|
astest and most complete rule made,

Beodtor Cuteionss” Gilson Sfide Rule CoNiles, Mich |

NATIONAL H ™l DENTAL
== TKADE [“5'~1 SCHOOL

— i P g

606 S, Wabash Ave.. CHICAGO, ILL.

. LEARN MECHAMICAL DENTISTRY=DEMAND UNLIMITED
Barn $1300 10 $4000 yearly in mechanical dentistry. A

demand cverywhers for mechanical den.
a gold mine, Attend this schonl
and learn by actusl practics, without book study.
Bystem, the most complete in the world, is used execlu-
sively in this schonl We ars constantly called upon to

All high-salsried Uons. Why pot qualify for one? Be
(alr to yourself; find out more about exceptional oppor-
tunity we offer. Visit the sohool or write for booklet B.

IMPORTANT TO MECHANICS
m more about the Machinists
Trade. The Mechanics Guide Hand
Book will do it. $2.00 worth of Prac-
tical Bhop reference for 23 coots. A
bo%k for the
an

Fitting, ultipli-
ors, ls, Lettering; and how to
read

r. Aalso
other tables, BSend 25 cents in stampe.
Agents wanted.

LACLEDE BOOK CO..
428 Odd Fellews Bidg,, Bt. Louls, Me.

COMPLETE CHEMICAL OUTFIT

Fifty (50) different chemicals end twen 20
pleces of . Chemicals include lodln?, ;
oury, Ant . ota. Appars
lamp, eight (8) test tnb-.d’u- fann:
Erlenmayer flask, ot Best offer
plaything. Send $4.50. Shipped

TECHNICAL EQUIPMENT COMPANY,

1-g.
22 East I7th B¢, g g New Yerk City.

HB BATTERY CHARGING
DAYS BIG PROFITS

Get Blg Profits This Fall. $100 to $200 CLEAR
Eve onth. -
anrylwlun big demand for reltable HB Batiery
service. Get your HR 500 watt Charger NOW.
Rocharges 1 to 8 8-volt battertes. Cost 10c to
150 rach, customer pays T5c to $1.39. No repairs.
no burn ouis or expensive renewais—sicady. re-
Jiable wervice Ed to install and operals, no
mechanlcal  knowledge nxi'ulred

Small Coash Payment Puts This
Money-Maker In Your Shop.
Balanee on easy monthly terms,
Profits caslly csrry parinents
Abwolute Money-Back Guaaniee,
Start NOW te lrulLL::-t own, big. r»
manent, profitable boelness, WJ

oa, Tear put this ad end me ).
bA" for information.

WOBART PROTHERS COMPANY
Bon EE103 Troy, Ohio
Susceanful Mfre. Since 1258

; be taught individually |
Our

p—
— PHONOGRAPHS
51 FROM MANUPACTURER '] up
24 different styles, $4.00 up:
$130 wtyle, £40; $100 wmtyle,
$35; $50 style, $13.
Plays Victor. Columbla and
Edison Recorda
Maill Orders Fllled Promptly.
8end for Catalogue.
DEALERS WHOLESALE.
LUCKY 13 PRODUCTS CO.,
3 East 12th 8t,, New York.

DRAWING

Big Pay—Easy
Pleasant
Work

Draftsman earn $150.00 to $300.00 a
month. The work is pleasant and the
hours are short.

You ¢an get this big pay too. All you need is the
new 1919 edtion of the Cycl ia of Drawing and
a little of your spare time The cost isonly 7 cents
a day, and we give l{car’lconsulﬂng service free.
See the FREE examination offer below,

€Cycliopedia of
DPRAWING

4 big volumes each Bl XA In , bound in gen-
uine American Moroeeo and trimmed in goid
1578 pages and more than 1000 illustrations
plates, dlegrams and blue prints,

The only books that thoroughly cover
Mechanical. Structural and Architectural Drafting
in a non-te¢hnical way. You don’t have to know
anything about the subject to understand them.
They begin at the beginning and tell you every.
thing  about Blue print Reading—Mechanical
Drawing—Machine Design—Machine Drawing—
Structural Drafting— Architectural Drawing and
Lettering—Shades  and  Shadows—Perspective
Drawing—Freehand Drawing—Pen and Ink Rend-
ering—T vpographical Drafting—Drawing Instru-
mentd and Their Uses and hundreds of other
things commected with the work.

3
Wio FREE]

WEER

You can have these books for a whole
week free without sending one cent. Just send
the coupon below and alt 4 volumes will come to
you at once by express collect. Use them as if
they were your own—go through them thoroughly
and send them back at our expense if you don‘t
want t0 keep them. If you do keep the books
s2nd us only $2.00. You can send the balance of
our special introductory price — onty $13.90 the
£ame way—$2.00 each month.

Remember you don’t take any ehances. The pink is afl
ours snd the benelits will all be yours—Send the
coupon today

American Technical Sociely
Nept 0.387 CHICAGO, U  A.

American
Tachnical
Soclely

]
Dent. £o3e7 g

CHICAGO, U. 8, A. 1
end ~val
‘ L}
shipping chargen ] [}
nd you 82 00 bn T a4 . 1
L L
| A |
1 deck not to buy | will return the
books in 7 daye [ ]
Name. :
Address " §
Refevences .
B A PN I TTS LTI o |

Please mention EVERYDAY ENGINEERING MAGAZINE
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CLASSIFIED ADVERTISING COLUMNS

Advertisements in these columns 5c per word, average 7 words to the line. To insert

advertisement under proper classification copy

should reach us not later than the first of

Boys

Machinery

Hster, INL, sold four first safternoon, t $13. Helton,
. makes week. B:E:l: s, $88
£, O K

BOVS! You Make UmakeM fiying Alrplanes. Bee
UmakeM Advertisement Page 59.

Chemicals

WRITE UmakeM Shops, UmakeM Bullding, Fifth Ave-
nuo. New York, for everything 10 make Boroweutting
Milling Lathe.” ﬁ:wlnu ull, Five dollars. snd

Male Help Wanted

DVt.—s«. of zsudl&-amt colors nonlenu:ll  oraa ot
lndud- mtqhhu of .‘,'.;1 ud cot-

%
:

THE
ey

ke
i s.E
EB wis

(H
3,887 g

gi éﬂ» ?
?52?55‘
:5;{5535555

Auctioneers

Make b s
ig _tmoney,

Automobile Accessories

AUCTI ﬂl EE ﬁ Fres Catalogwe.
Carpenter” City.

RAILWAY TRAFFIO INBPEOTONS: $110.00
o vol_ If Ouslied,  eaiimited od

, 3 dyeing 000 MeASUre. d §4.58. o stert expenses: Lra f
vancement. No fimit.  Tures tha 3
oueuuc ourrlr—w mlo almln;I npnunuu :t e mon home study
phenols, dyes, etc.) Bend * * mo'&m“ CM-38. STANDARD m
CHEMIST8—Lowost ’""3“ STITUTE. Buffalo, N. T.
minerals and eq ‘hdmlanl Buresu will de- 5

dunurlahnnm of charge. Comsuli us before

Manual Training Shop Equipment

SCHOOLS, CHURCHES. N rhood Clube,
1
’or mﬁ oge. 8end mmm:

Umas outfit with Blueprints
ons, alrp tools, materials. Send two
e S e, fool, maitle te make
blueprints, instructions; Gor, Addime WO B

buring. | *“Labora Outfitter,”’ Bu-nn Street,
xmmn‘ﬂ:umm rﬂ
ts used in manufac-
Plﬂlti;:—u :ﬂu-n m. s
gqnlmm Omkw Dept. 2C, 22 East 17th 88, N.Y.C.
DER R: Experiment with pure uncompounded
ln%?. H !C Make tire paiching cemenls, water pfoof
“"‘“""“"""’x‘..a‘.‘:""w e o ee s e
80c; S'ﬁm;msm u‘. Address,” 2
8upply House, 14 8. st
Fish
GOI.D I18H. lnwrlnd Japanese, Chinese and Ameri-
llnhF lants. We manufacture besutiful
hano umun Mnun ciroulaz fres. Plonesr
Qohlm Hatcheries, Raci Wisconsin,

CATCH Fish, Kvery T Jullan's Liguld Bait. Price
81. Gearge Jullan me%rmum

Formulas

CUAHANT!ED Workable l'annlu-—noo each: Auto
ll Greaseless Massage Cream;

in Tablet wl’wdnrnrm.wnll’n and
Shade CIunc. decﬂn‘ Alloy for Aluminum. “ﬂhﬂ

d .“wu AOO0ED -
guu rmulas. .mum Methods Bursau, 1 West
4th sum. New_York City.

WoR !va lass fusel, Do

EXPERT CHEMIST will fumish Formulas,
d Becrets.  All

Miscellaneous

SELENIUM CELLS
Made senaitd
q-u-v;mi‘a':."mm. al Loy g 1

; d, Long o

METALS:! Fumished in
2T R T i S sati
prices. We bhandle very mpall orders ss v

iAKt InNEV—R'::l)lm lrnn. I'umm nnd lrguue-

gmlmgumo« BTN B
SREED Canaries—Profitable pastime. Particulars
Bird Virgiala. Fres,

carbon.
faets aranteed. wﬂ.. for m f‘. ) Trade Wnes. Lists £ W. L TOBACCO OR SNUFF HABIT cured or no 00
nmu pany, Maryland. Cummings, Pheie 323-230 Ave. Byras mm g dy et on trial, &' I‘L
WER of the FOR ﬂl-l'll- D 500 FORMULAS including Reslivering Mlrrors—Renew- _—_—
test  satisfaction % "FoLL m nq Batterios—M Boap—Luminous Paint !uemu-cuun._am Prlm—On *
) vhm e Tdoal””  8501— jorth HP. up. -n. Comp!
Mogeds Forward ‘mw Py iechant- 196 SUCCERSFUL money -making formulas and treds | Biock: m Co..
vﬂ-nog' u':ﬁ.. the miming ‘Snd” or “Interme. | %ecTets. Postpaid, 25c. Charles Dynes, Wi . Ind, BUSINESS WORTH WHILE. 1 start you silvering mir
wnu %" compiete. Hry ;u PPowER-C-roRD For the Shop fors, plating (sbleware  Plans Fres. Sorinkle,
" Carg - ana m«h Convincing Trisl Plad. | pREPARE for 8aca
, Vieiot Manutestaters: 346 West S4th Bisoet, New ¥ FREPARE for Log doy Drawpstous evenlngs. Model Supplies
Vuleanize R-M without heat oc tools. wurlvlnd Make Ullhlhl -5 Nn:h&» 'W lu
Sller 1o ovary Auto Ownmer. Furiher particulars fres. | Cf ] [t} g "“' SRANK SHAFTS for model steam engines our specis}
Muscatine Agenay. l“t Mu owa. instractions Any type or ty.
BATTERY CHARGING. Prodt $100 io $150 Clear w. “"y""""""’ aatiirpus: meadle valves Diow oreiise e i CtAScetion, also
mu EB Equipinent.  Your lighting current or | 10€ Fifth Avebus, N recalpt Machine mm-
No uwn-o to you. Easy payment F Clb East 71st St., New m‘&’g“
glvm lets outm s-unfusuou susrantoes. or Inventors g
Tite HOBART®, TROY, OMIO, benSTEAM Gauge Pana 31, Wawer Geuse Valve,
. . Vou IAKE s Ummu Lathe; then make yo 14 nmn i’hllld‘lphll be logth §1.  Altken.
Aviation A “ N Ye Shops, UmakeM Bulldlnl. )‘mh
'ﬂl . ow
. Motion Picture 3
108 WAKE Tnuioh ring Mokl Alrienes ™ Outth For Sale re Plays & Supplies
CELLULOID_ AIRPLANE travels twenty fost nm ree -300 paid lnnm for ideas, wulnlm suitable for.
VN, J. 100 6% ENVELOPES PRINTED to order (3) col
turns, 15c. Richard Lavery, Asbury Park. N. "‘l“"‘,v’m”. D to your ( l‘;-. :‘hﬁ” o aple o outline
Blueprints Bochester, N. Y. BARGAIN lists free. Motion Picture machines, film and
@ENUINE INDIAN BABKET Btyles. Catalogue. th tion pment Company, Duluth, Minn
SEND 363 for_cach UmakeM Blueprint desired from GILHAM, Highland Springs, Californls. = "upplies. Mational Buipment . =
following list: Bleriot A-'ovlln ; Curtis Aeroplane WILL SELL phonogranh uhlneu nnmnhhad Do
2): JYorkbench: 54 with _drawers: | own and instal) £ oo do to Patents
Bookraaks : M racks. Write for gnrﬂmhn. Bu Company, 4781
Price: Iocuroor o o ud' Blghty xw? Dmmancis Bulidiog, Futh | rog PATENTS. % _persooal efcient service by an
- - . R L ect con- -8t
Avenue, New Y . :l?.lon'%vnu mnm. 126 wcnfn . Y. City. 3&“’" ~ hl'nun mm‘&mm f‘nurﬁ“l-‘omm
upon request. B. Flshburne, 3338 McGill Buliding.
Books G d Label. Washiigion. D. O, |
ummea Laves PATENTS prompuly procursd By parsoel capert seevion
&"’,ﬁ,“ Practieal ll.annluuL Anwl Avlluq_liuu‘" FREE CATALOGUE oon o : label ‘Dmroémnuw on request. Jun. ashington,
for catalogs. Amsco, Dopmnm B-2. Aurora. Dlinols. suitable for your labels

business. [
Boysal Label Co., 20 8. Seventh, Phlladelphia.

eoou OR SEX. For men and Catal free.
ted Bales Co., Bpringfield, IlI.

Help Wanted

INVENTIONS PATENTED: Trade-Marks
La ts, Publications

Coprrignisd; n

Emmanble fous; plain odics: rue
ation ore

Jarnes. 804 Kellogs, Washisgton, D, Co - .

BOOKS FOR MEN. Also "*Clasy* pictures.
free. United Bales Co., Springfield. Kil.

WRITE for and =i Big Pay. l!-

Business Opportunities

BIJIL(I upP AN lucu-“suu’u OIL—omm ?,ulndoln. (t—
Why not you!? Today nity. Joln ou
monthly wmt plan NOW—?PW mean hundndnr in
te for lntormulon ational OU Driliing
ous

French breadmaking,
ot tells how to start
, Marengo, Ohlo.
MANUFACTURE TOYS. Dollar UmakeM outfit includes

materials, tools. Instructions to start. UmakeM Shops,
UmakeM Bullding, Fifth Avenue, New York.

details free. Preeas Reperting 8yn
Breace Vs34 Be. Louis.

GOVERNMENT positions highly desirable; thoussnds
ppointsd annually th h frequent examinations every-
where: prepare immediately for Post Office Clerk, City or
Rural ter Carrler. Rallway Mail Clerk. Washington
Departmentat Clerk, sunomnlm-'hyln. unexcolled cor-
respondence lnnrucuon at g» Reques! lars oon-
cerning posttions desired 'ederal Clvll Bervice School,
604 Kellogz. Washington, D. C.

U, 8. GOVERNMENT wants Hundreds BAllvu Maf)
Cierks, Commence $90 month. Raise $130. Fall
examinations Jikely everywhere. Cnmmon education
suficlent. _Sample questlons free. Write Immedlnely
Franklin Institute. Dept. K80. Rochester, N.

'ATENY WHAT YOU INVEN‘I’ It IIIA’ h

Write No lo'.d
Estab, 1882. "lnmrl%lqn Omdo" “
Hough, 510 Loan & Trust Building, Washt D, C

nr:un—n«m Jenner, patent stiorn m.
fcal expert. 632 F Bt, w’nfhflu N i I report §f
. ‘p;rtem. can be had and Its eum cnu. 8end for cir-
culal

INVENTORS—S8end sketch of your invention_for advi
'hun Yeary' sod

regarding patent protection.
Hand-bouk on Patents sent P TALB!RWT‘L-
Bm glum. Lawyers, 4821 'hlhan Bids., Washing-

PATENYS—F {o_installments. Frank N
merly Llrutm::t lhdnaen?n Washin mr, Nl.leé. for

Please mention EVERYDAY ENGINEERING MAGAZINE
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CLASSIFIED ADVERTISING

Patents
PATENTS., Over T0 yoars
srictly confidential;

se; all munlcltluu

= -
Poultry

INVENTORS—Writa for our free lllustrated guide book
“How to Obtaln s Patent’’ Bend model or sketch and

POULTRY PAP[l—uc'gu yoars, $1.60. Bample

fres. t Book, paper obe year $8a Poul-

try Advocats, Dept. A-38, Byracuse, New York
Prumng

06 NEWMARKEY BOND letierhoads ead 580 bamd

snvelopes, oted, $3.00; prepaid te 6ib mma Eebe

Printery. Wagwautioss, 'L.

lor uur of its

Highest Bef mpt Bervice. Rea-
soaable Terma ncmn: lvmaoo 748 Nlnth.
Washington, D. C.

PATENTS, Bookiet fres.

Highest references. Best re-
WATBON E OOlﬂAN

wis. Promptness assured

I'stent Lawyer, 624 ¥ 8L, Washing:.on, D.

JONN M. MeLACHLEN, Ato Law, Pustents.
Trade Marka  Cogyrighta. '“‘uuaum Building.
Washington, D. C.

PATENTS. I.v fes payable In mthb installments.
Send ske! advics. Booklet free. Frank Fuller,

Washingtou, D C.

PATENT exu-ardinn No. 1,207,578, Collapsible Flag-
pole, for home ng features, market

Salesman

GAB WATER HEATER Made Auwmalic $35 Altash
Differencial.  Clinton, lowa

u.n.x.!' ana Music

VIRITE "THE WORDS FOR A SONG. We write music
¥ ptance, Submit poetns on
“love or subject. Chnler Music Co., 920 So.
Michigan Ave. 289, (
“MUSIC COMPOSED"” to words Bauer Bros. (foe-
merty of Bousa‘’s Band), Oshhosh Wl
Stamps

AP!'.':!JVALS 80 ﬂﬂmun{;. Memul please. Stamps
[y ] "h L

COLUMNS — Continued

Tricks

16 MYSTERIOUS TRICKS, Instruetions how
185 "Wabaa cnamorn O
1 Wabash Aw., Youngstown,

to maka,
L. Lasky,

Used Correspondence Courses
}‘ Luwa. ::d w m mlr
UmakeM Shops

UMAKEMISTS! The Publisher will accept your nde
Usemnenta In this Classification If you desire to sell
tbing mades from your UmakeM ests such as Umak
la ;. 3 b furnnm
Novelties, UmakeM Model Alrplanes, or UmakeM Toys.
your emmmuniy,
UmakeM membership entities holder to free advice and
op-ojperation Maki L“w" Making Mesrchandise. Ad-
dress UmakedM Yark.

MAKE MOMNEY DOIMG GOOD. Start UmasseM Clubs
Your Community. Address UmakeM Clubs, New Tork

for ‘millions.  Investighte, Fred Lindstaedr.  Fatrmont, J 35,,’:3.,? o.t(L‘f,L“" t‘dndm“mur:fn."mc}ﬂfdh"‘ T
Minn. STABPS seot_on apyroval ai_70% diseant Refersace i, o T
required J. E Renoll, Dept. W, Hanover, Pa gA.KlEM NO&&Y :\JOI:IG GOODI All members need
Phonographs for all Umakell Merchandise boutht by Mo ids
ey TELEGRAPHY Z‘tjtgra,ﬁhy‘ ND RAIL Uinahal ivbe, Few Sork i
sUILD YOUR 0'“ P"O,‘oe.‘," Particulars Free. T2 orse and Wirsless) AND AAIL. | SEND THREE DOLLARS for UmakeM Alrplans saf and
WAY ACCOUNTING taught thoroughly and quickly, Dem
DeSel0-PhonE, Box 71B, Attics, Indiana. {m s 80w Ghid. ‘0"“ wmq‘unm’;‘ md:“ and gm&m‘? u;l‘od’:l‘_u ol:.nu Big and. Address
argest years. Catal t Dodgws . —
PM‘Ography I ta. 24th Street. Vsiparaiso, Ind i Wireless
Tricks WIRELESS perts valuable informatien, winding dem.
20 YOU TAKE Plc‘l’lllu' Write f R‘ e of '"‘ half pound - 34-88¢- N_ vl
oxt bla-/magaaivie stwwing Tow ""’ e e e R e T Woiiloma, e nioge =ul=u T Lover-Amob B1th dosee el |
oAIn Imaney. Pm Build- €. Sma 'stalague m. a."'-.
ing, Boston, Mass. Sustion 8, 394 West 348 B¢, NnY ﬂ.c. :
v %% e % s 9 v v @ T s % 9 9 * v o9 ® e v 8

lers. Variable Field T
Street Car Controllers,
tor and mo Rulea and Rules for 8

Connectiona and
Transformers for Li

Three and Four
The work on Calculations consists of Sim

Schools.

Connections for Induction Motors and Starters, Delta and Star
Connec!

ting and Power Purposes.
also show all kinds o h%.l;gsclrcult:. t::.lu:::g special controls
matics, Electrical Units, Electrical Connections, Calculating Un-

This book is recommended by practical men.
Electrical establishments furnish them to their employees to save time.
Industrial establishments give them to their customers.

The Burgess BLUE BOOK Will Be Mailed, Postpaid, on Recelpt of $1.00

Send dollar bill, money order or check. F guarantes satisfaction or will
réfurn your money if you decide not to keep the book after using it for five days

BURGESS ENGINEERING CO.,,

7 TR ATV (BTN BN, @V 7BV 78N (Y. [OV: TBY. T8N BN /8N s/ T OXE TOYE ATV i

The Burgess BLUE BOOK

for all Practical Men and Electrical Students

I have prepared a pocket-size note book: especially for the practical man and
those who are taking up the study of electricity.
of electrical machinery and connections, over two hundred formulas for calculat:onn,
and problems worked out showing how the formulas are used. This data is taken
from my personal note book, which was made while on different kinds of work,
and | am sure it will be found of value to anyone engaged in the electrical business.

The drawings of coannections for electrical a
Motor Starters and Starting Bozxes, Overloa
Relemse Boxes, Reversible Types, Elevator Controllers, Tank Con- Ohm's Law,
trollers, Starters for Printing Press Motors, Automatic Control-

s, Controllers for Mine Locomotives,
nnections for Reversing Switches, Mo-

ratus include
and Underload

Electrical

Regulation. Also,
ulleys,
The drawings

Conductance, Sus
Power Factor, and

le Electrical Mathe-

It centains drawings and diagrams

known Resistances, Calculation of Current in Branches of Paral-
lel Circuits, How to Figure Weight of Wire, Wire Gauge Rules,
Watt's Law, Information regarding Wire used for
Wire Calculations,
llumination Calculations, Shunt Instruments and H
culate Resistance of Shunts, Power Calculations, Eficiency Cal-
culations, Measuring U tances, D and Dyma-
mo Tmuble.. Motors and Motor Troubles, nngnc.:l‘:uhtlng Size
tions for Auto Transformers, and of P

urposes,
nknown Resis

Also Alternating Current Calculations in finding Ilm
Reactance, Inductance. Frequency,
nators and Motors, Number of
tance,
ormulas for use with Line Transformers.

It is being used in technical

YORKE BURGESS, Censulting Enginesy
753 East 42nd Street

Wiring Cclculauon..
ow to Cal-

Alternations, Svpeed of Alter-
oles in Alternators or Moto:
Admittance, Angle of Lag an

I YR

e

e

““ra

Y0 e Y

Chicago, lllinoils

Information on

0 carry on their studies er mechanical work more efficlently.

Write Everyday Engineerin Mg Magazme Service Dep’t If You Need
echanical, Radio, Electrical
or Automotive Matters

Beaders of this magaxine are invited o write (or. any information relstive to procurement of

tools,

books. etc.,

Technlcal advice relative to all subjects within the acope of our magaxine is avallable to all our
subscriders and our corps of editoms and coatributing experts may render you valuable service if you avall yourself of this privilege

Al inquiries should be addrsssed to the SBERVICE DEPARTMENT MANAGEB and will recelve prompt attention. The eonclosure of a stamped, self.addressed
envelope or postal card is & oourtesy that will he apprecisiead and will lnsure prompt recelpt of the deslred information by the enqulrer,

The Services of Our Staff of Experts Is Yours for the Asking

they may need

Please mention EVERYDAY ENGINEERING MAGAZINE
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That Machine or Apparatus

lNVEN TO on Can't Make Quite Perfect

Give us the 1dea—we can develop it for you. That
is our business. For years we have been perfecting
mechanical and electrical inveations. We have ex-
perts for model and special machine work. Also,
wo make a specialty of designing and bullding
labor saving machinery. Get in touch with us—
our charges are very moderate.

ELK MFaQ. CO.

1926A Broadway New York

FREE

Send us your name an iddress for full Information
regarding the Aviation and Airplsne business. Find
outabout the many great opportunities now open and
how we propare you st home, during spare time, to
quality. Our new book “Opportun the Alrplane
Indvstry'® also sent frec If you sn at once.
AMIRICAN SCHOOL OF AVIATION

507 431 S. Dearborn St. CHICAGO

AVIATION

information

Dept.

Small Investors Wanted

1'0 co-operate in rocovery of $1,4(:0.000
cargo. Salvagealready accomplished
by useof LEAVITT DIVING ARMCR

CELLULOID

SHEETING, PRINTING, MOULDING,
TURNING, DIE CUTTING
EXPERIMENTAL WORK, ETC.

NAPIER BROWNING CO.
105 W. 40th ST. NEW YORK CITY

The Experimenter’s Shop

_ poviial & $ie P g 0N1]

SHOP TOOLS AND EQUIPMENT

Rough or Machined Castings

SUPPLIES

DESIGNS - MATERIAL - FITTINGS
for Model Yachts and Ships
Send Stamp for Catalog

DWIGHT S. SIMPSON, M.M.E.

14 Ollve St,

0 00

Ladlies’ or Men's Ring 33

Wonderful ynlue. Positively genuine diamond. Locks )ik
$100 stone because of large ppread. ! arkable color—
brilliant, snappy. Accurately cut. Price astonishing!y low
Biggcst ‘;nr:lmyﬂu havecver scen. Your monoy refunded
i you can dwplicate our offer at double our price.
Written legn! guutantee covers weight, quality and valac.
Order from thils ad—You run no risk—everything
exactly ns represented.  You can wear any of our dia-
monde a year and return It and get your money bach.
Sent on npproval if desired. Abeolute satisfaction guaran
teed —nlways. 40 years’ honurable dealings back up ou
statements. Order now—diamonds are o fuod sufe invent
ment—constantly advancing—10%, to20%, increase expect.d
soun. Save money — Order Yoday !

Send for bargain catalog—rull of surprises
Thousunds of diamonda, rings, watches and other jewely
offcrs at moet remarknble cut prices. Get it—it's free.
B. GUTTER & SONS, Wholesale Jewelers
(Est.1879), 170 Nassau St.,Div, 20 NEW YORK

CARAT,PURE WHITE
1& 14K SOLID GOLD

proves practlecahility and big profits
In future operaijons.
For tull particulars addreas
Leavitt Deep Sea Salvaze Co.Inc.
Temple Bar Annet, Brooklyn, N. Y.

Saranac Lake, N. Y.

RN

SPEED LATHE $7.00 COMPLETE
SWING 7 INCHES 24 INCH METAL BED

Head has s three speed rone. 8pindie has No. 1 Mone
u;:r sh.:nk centers, hole through spindle. 3% inch
face plate s fumlish Tall stock has a2 ecrew foed
spindle and No. | Morme taper center. 8pur cenler is
furnished for wond tummx. b".n:) :ﬁmh l.l.? on all
tments. Rest s ustable positions.
Tatire I cimplets ot $ Soows ool 35 ke bed 1

™% M. & J. SPECIALTY CO.
252 S. Parke St., Pontiac, Mich.

CHEMIST AMAZING DISCOVERY
25 Mcles on One Gallon Gas

MOTOROL 25 to 50% more miles per gal.

25 to 35% more power,
Means Faster Ignition

Unlform Combustion
0. DAl No Carbon Degposits
Postpald Less Wenr and Tear an motor

Higher Test of Gasollne
Dept. 66, 226 W. 13%b St N. Y.

Agents Wanted
AUTO PRODUCTS CO.

Making Your Inventiona Financial Success
How best (o dispose of yowr imvention
What kind of agreemants to maoke for yowr protection
What kind of offars and wmistnkes o

Valuable tedlex amd other data
By M. Q. Delaney, an experienced Iaoventor, l?
The Inventor's Manual of Valnable Infermation

$1.80 per copy, postpaid
Addilonal information and Table of Coutents will be
malled on request.

G. E, Perry Co., Publishers. 1328 Breadway, New Yerk

Telegraph Pictures

BY ELECTRICITY

A complete set of two machines
of this marvelous equipment for
only $19.50. [Instructive, mysti-
fyi and useful. This picture
o?npteu'dent Wilson was tele-
grapbhed by ’tl;::-e mwh‘ ainen. Pic-
ture tel ing is the coming
acience. Wriu teday.

L J. LHSHMAN CO. Degi. L, Opden, Utabh

Thousands of Electrical experts are needed now.
shops of Coyne and let us train you quickly by our
backed by 20 years of success.

Earn $125 to $300 a Month

Come to Coyne where experts train
you on the actual apparatus. You work
on everything from the simple bell to
the mighty Generators, Electrical Loco-
motives and Power Plants. Everything
tomake you a Master Electrician. Look
at the picture taken from life in our
shops.

Become an Expert in 3} Months

No need of taking 1 to 4 years to be- | doing and have dene. what
come an expert. We have proved this Be sure and check the trade that inlerests you. Do it oow.
in thousands of cases. We are the only school teach- ¢ =m s w————
ing by the original Coyne methods, which means no COYNE SCHOOLS
books, no classes—all practical training. ) Dept.160 39-51 E. Nlinoix St.

Our employment department will i

E Y W CHICAGO, ILL
arn 3 "
our ay help every ambitious man ta enrn Please send me that big frec book.
a part of his expenses——without ¢ arg

Come to the great
sure practical way

LEARN DRAFTING

The country nceds hundreds of skliled Draftsmen
in all lines at big salaries

Coyne is the only school in the
you the advantages of big shops full of construction
and machinery. This makes our drafting courses
practical, just like the job you'll have when you grad-
uate. You can’t get this in any other scheol.

WE TEACH ELECTRICITY, DRAFTING

MOTION PICTURE OPERATING AND PLUMBING

We tcach all these professions in such a therough,
practical way that when you finish you can siep right
into a posifion of responsibility and big pay.

Fill out the coupon now and send it F:r our big
free book of information, It tells what others are
you can do.

country that gives

Your Prospective Customers
are listed In our Catalog of 99% guaranteed
Mailing Lists. It also contains vital sug-
gestions bow to advertise and sell profitably
by mall. Counts snd prices given on 9000
different national Lists, covering all classes;
tor Instance, Farmers, Noodle Mitrs., Hard-
ware Dirs., Zinc Mines, etc.  This valua-
ble vaference book free. Wiite tor it.

Send Them Sales Letters
You can produce sales or inquiries with
personal letters. Many concerns all over
U. S. sre profitably using Sales Lecters
we wtite. Send for free Instructive

I'm interested in:

Electric Drafting r
Motion Picture Operating

booklet, *'Value of Sales Letters."

Ross-Gould

Bennctt W. Cooke, Director

i
COYNE TRADE AND ENGINEERING SCHOOLS |
(]
]

@iling

STS St¢.Louis

Dept. 160 39-51 E. [linois Street
CHICAGO, 1LL.

e

s
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BECOME A PROFESSIONAL
PHOTOGRAPHER

Big opportunities
NOW. It takes only
a short time to qual-
ify for this fascinat-
ing proféssion. Three months’
covers all branches.
Motion Picluro,--Oomme(cinl.—l’orlrnilnre

Practical instruction; modern eqtu_Fment I’
evening classcs; casy terms he School
Recognized Superiority. Call or write for com
plete catalog.

N. Y. INSTITUTE of PHOTOGRAPHY

course

Electrical Engineering
Bachelor of Science Degree in 3 Years

Theory and actual practice combined in
luboratory and classroom under direction
of experienced faculty of forly-two experts
in thelr respective fields.

Fall Term Opens October 1st

Institute of Electroteebnics. Junior and
Senlor divisions. Entrunce requirements
8th grade and 2 years high school respec-
tively. Tralns intensively for early grad-
uation as an Electrotechnician. Also one
year Practical Electricity and one year
Mechanical and Electrical Drafting Courses.
No special educluon-l requirements. Fall
Term Now O

“Earn Whil e ‘You Learn” If you like:

You can be quickly cured, if you

STAMMER

B8end 10 cents coin or stamps for 70.page
book on Stammering and Stuttering, *its
Cause and Cure.” It tells how I cured myself
after stammering for 20 years.

Benjamin N. Bogue, %00 Bogue Bldg., Indianapehs

SCIENTIFIC EVOLUTION

“THERAPHONE"

Hiah Power Felentific Recetver

tece I8 tuoed to the ear,
t can't confuse nor fatigue.
Abeor! . improves the
Hraring and conserves time.
For buay, Deaf_ N.ivous, Fri-
vacy and Nelsos. Goeranteed

one-half day school, one-half day pald em-
ployment, Reserve Officer’s Tralning Corps.
(Optlonal) Athletics. Students’ Fraternity

Dept. 20 141 W. 36th St., N. Y. City |

House. Glee Club, Room and board at
SPECIAL KON-VER-TER SUDE RULE iy
- Write NOW for latest bulletins and
ariginal KON.VER TER al bonll Ruceeed Through Electrie-
e T T tiers 10 Ao ity.” Mention age, education and
e anything r“h-.u"f o course of interest.
T try o’ % m.". .4 . . o
it v — v AT School of Engineering of Milwaukee
B e wl oo B NOE 118-373 Broadway Mllwaukee, Wis.
Ty e -
se white tvary celfoloi! $2.80 s —
L] { Tt extra.
9; €. NAMILTON & €O

Dopt F.7 Water 8t., Boston, U.8.A.

825

‘ Boys/ "‘@\A\

Wit an
__ cAuto-Wheel __

In This Interesting Contest

THE BOY who can think of the most inter-
esting unes for the popuiar AUTO-WHLEL COASTER,
for earning m: annd tor phy we shall award |

one of our large m y FREE. It'sa

mighty generous prize for-a (e' minutes” work. {
And the following elcven valuable prizes will bo
@ven to those ing la the next bast taes:
Carners, Camping Tent, Mess X, Sceutl Knife,
Fleotwing Stoering Sled, Comoess, Ingersoll
Watch, Aze, Bank, Eleciric Flashiight, Ponoho.

t h
%1»‘%:‘:. T e M INFORMATION ABOUY CONTEST

!.4': Ry Rk, ] 1. Any boy or girl not over 15 years may compete,
PNOBART AROTHERS COMPANY L Contest will be jodged by three men weil
P ‘”m"::’,’,'gf::‘ 1298 known in the fluy Beout organization.

8. Write to Business Idea Dept., Buffalo 8led Co.
for pamphlet mrlumln tho Contest, and
colored catalog teliing all about Auto- Wheel,

4. At end of letter write names of three Coaster
Wagon Deaters in your town. If any carry
the Auto-Wheel put an °'3°° after name.

You GAN DO IT. Any llve boy who knows how
to get fun and enrn money out of a good, strong
coasler wagon, hus s fine ¢ ca to get the Auto-
Wheel 89 rize. More are s few pointerst The
Aoto- \\h«.-‘ is a wagon for work or pluy. It's
buiit for strength and speed. Has roller bearings,
steel axles and tires, body white ash, mapwe gear

If there's an Auto-Wheel denler near you, he'll

'SE HB BALL BEARING
ELECTRIC MOTORS

R POWER AT LESS COST
Ball-Bearing Motors substantially save on oper-
m costs, giving more cconomical, dependable. and
power than a gas enging, Trouble proof, absolute-

Iy r'nxbh Built heasy service. [deal for factory,

We mach and lower power'buh.
el '*’i"?.‘l‘;m? gt

nt yoor re-
vico— FREE

There is a wonderful opportunity right

now for boys who like electricity, Boys
who are ambitious and will train them-
| selves in spare time can step into positions
just as soon as they are ready. Good sal-
anes are offered to start with splendid
chances for rapid promotion.

For 28 years the International Correspond-
ence Schools have been training boys for suc-
cess in electricity and over 200 other subjects.
They will help ¥ou prepare right at home for
a position in the line of electrical work you like
best—or in any other work that appealsto you.
Thousands of boys, through I. C.'S. training,

Mathematics Made Easy

Bm (‘ooblnman Triangle
mnltlpb.l vide, figure

4 LE. PROTRACTOR and ladiy let you sce the Auts \Meelt,ouurin his have ste ped into fin
RULES. Used 8t Columbla Unlnnm Et:re';:d ’II uiu el P ! 7 'Obs' but never were
0. s. umunua samn Oaly fettes. CONTEST CLOSES K NUV! um-:aw 3, 1919, | opportunities so great as now.

| " e ou Orge
U,L.J. LEISH AN S :en. Utab HERE’S YOUB CHANCE. GET BUSY. Let the I. C. S. belp you. Choose the work you like
Buffalo Slcd co q | best inthe coupon below, then mark and mail it today.
-y o-Comailas This doesn’t obligate you in the least, and it will bring
1590 Schenck Street, Proston, you information that will start you on a successful
D’ R A F T l N G N. Tonawands, N. Y, Uotaria, carees. This is your chance. Don't let it slip by

/

Murk and mail this coupon norw.

— — — — —— PG AR OUT MEACTD e —— . —

INTERNATIORAL CORRESPDRDENCE SCHOOLS
BOX 606 1B8. SCRANTON, PA.

Explain, wilhout obligating me, how I can quullly for the
position, or in the subject, belore which [ mark X

] FLECTRIOAL ENGINEER UllFlIQAL ENGINEER
\mt Electrician LE.
[ Electric Wiring
™ Electric Lighting

Electric Car Running
Heavy Electric Traction

Inventions and Ideas Developed!
Mechanical, Electrical, Patent Offiee and
En(lneeung Dyawings of Every Description.

COMPETENTDRAFTSMENAT YOUR SERVICE

A. G. HAGSTROM
116 Nassau St New York City
Telephone Beelman 4589

SCHNOTER'S
SUSPENSORIES

3 YOU can enjoy perfect
comfort and freedom.
Schnoter’s Suspensories and

‘&:;M\OWHIMW ,LSE’
'

Show Card Writer
Outdoor Sign Peinter

Electrical Draftsman RAILROADER

Big Profits in Battery Charding
wnth theliB 32-Batfery Charger i

Buy Ample Clpld() to Handle Ble Budncu 'I'hls Fall.

Flerirle Machine Designer JILLUSTRATOR
Telmarh Expert D IGNER
Telephony | BOOKKEEPER

MECHANICAL KNGINEER Bienogrepher and Typiat
Mechanicsl Draftsman Ceri. Pub. Accountant
Ship Draltsman | Traflic M-nlgemznl
) Machine Shop Practice Commercial

l
bd

and BIGGER I’ R an rrer befare, M | Toolmeker D 'ENGLISU
cars drfven, more batt-ri @ ta charve. 1f vou don. x et Uiee {1 Gas Enginece =] STATIONARY EXGINEER
profits some other gurage will, Gu.qulwed CIVIL ~ENGINEER - CIVIL SERVICE

. JnOum'.In Your (.uuro = Surveying and Mapping
MINE FOREM'N OH ENG'IL

L Arcu

Railway Mall Clerk
| Textlla Overarer or Bupt.
| AGRIOULTURE

d oncs, or équivalent in12

batteries, (‘ml- 10¢ c »e ; Arebliecetural Draftymsa & Nsvigator Hpaolsh

5 ’“:::"‘:‘ 2‘“" gained ""'b’y" rustomer . h [Z PLTXNING 4ND HEATING ] v....nu-yu.m-.l. Freuok

14 f i p?:: popularity m;',":;\::; SEWraive ryns« ,n;,_“ Sheet Metl Worker Antomabiles "l Ttaitan
quality. wear, fit. and low pri )

nee: - -
Ahnilute Money.Back "
Gnurantee. Do you want these RIGG
PROFITS? Te-r out this ad
mall TODAY for information

HOBART BROTHERS COMPANY
x EE102, Trop, O
'u“mhr:c:’.;“'m"

| or operate
At Drug Stores or seat direct $1.00
Send for booklet of other stvles and prices

J. C. SCHNOTER CO.

SO SIXTH AVE. . £ N.Y.CITY

Present

| Street

Please mention EVirYDAY ENGINEERING MAGAZINE

LW —————
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OU’LL prefer Camel ciga-

rettes expert blend of choice
Turkish and choice Domestic
tobaccos to either kind smoked
straight Your taste will
prove that!

Camels are so exceptional in
flavor, in fragrance and in mel-
lowness that you quickly real-
ize their remarkable quality. It
will be your constant delight to
find Camels so full bodied
though so mild and smooth.
You may gratify your keenest
desires to smoke liberally.
Camels will not tire your taste.

Your enjoyment increases as

you get to know Camels better.
They return such generous
cigarette satisfaction. Camels
certainly fit your taste exactly
as if they had been made for it.

Camels are unlike any ciga-
rette you ever smoked. For in-
stance, they leave no unpleasant
cigaretty aftertaste or cigaretty
odor. In fact Camels are in a
class by themselves! That's
why we ask you to compare
Camels with any cigarette in
the world at any price!

You will not look for or expect
premiums, coupons or gifts.
You’ll prefer Camel quality!

paper-covered carton.
strongly recommend this carton
for the home or office supply or
when you travel.

CIGARETTES

18 cents a package

Camels are sold everywhere in
scientifically sealed packages of
20 cidarettes; or ten packages
(200 cigarettos) in a glaseine-

We

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

Please mention EVEryDAY ENGINFFRING MAGAZINE ( ,008 e

R
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