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GETTING READY-

Are you?

For every man who
educates himself in
the finer points of
electrical practice
there is a big job
waiting. This is your
chance to get ready.

Thousands of men are preparing themselves for the higher positions in the
world of electricity by spending a few minutes each day with the CROFT
LIBRARY OF PRACTICAL ELECTRICITY.

Thousands of men are coming to recognize the importance of books
founded on actual electrical practice, as is the Croft Library—free from
theory. They see in this Library records of work that has been and is

being done every day in the.worl.d of electricity, They see the plain 'Of
facts, plainly stated and plainly illustrated — understandable even to M
the beginner. 0 ircuits, currents

" . b\.J"(?"-l'i;;"I;}(.-, distribut

Terrill Croft tells you in 3,000 pages and 2,100 illustrations whar tems, SiNIEEaa ays
he has learned in twenty years' practice, as lineman’: appren
ticc, as wireman, as draftsman, as central station operator,and

finally as electrical engineer for the Westinghouse Company.

Electrical machinery of every
type, installation, operation and
repair,

Wiring for light and power. How to
do it mechanically perfect in ¢ i
ance with the National Electrical Code
Wiring of finished buildings Under
writers’ and muni¢ipal requirements. How
to do the complete job-—fiom estimating it
to completing 1t

Every problem in electrical “racticc simplified. The most intricate oper
ations and processes explained as never Lefore. This Library makes the
reader know electricity as experts know it.

The electrician in practice usually confines lhis efforts to one branch of
work only. In order to broaden his knowledge and fit himself for
the bigger position, he must READ STANDARD BOOKS. Not
haphazardly compiled, nor amateurish, books, but books by men who ) L
can pull ofl their coats and do the work they write about. Illumination in its every phase. The latest
and most improved methods of lighting. Lamps

Eight Volumes, flexibly bound, pocket size, con- and lighting effects.

taining 3000 pages and 2,100 illustrations.

The problems of every one having to do in any way with
electricity are covered. Nothing has been

slighted. Not a single explanation is beyond
PAY AS

your understanding. Always the practi-
cal man’s way of doing things are
YOU GO ALONG
Noi_hing'
in

followed out. Every subject is
Advance

A complete course in mathematics as applied to
work. A course which refreshes your mind and
gives you mastery of all the shortcuts in figuring

Electrical practice. complete. Electrical practice as
experts know it. Electrical practice by experts

Worth five times their cost in
reference value.

carefully indexed. The books are
for either study or reference.
A few minutes spent with them
each day will in a short period
make of you, not onmnly an
efficient electrical worker,
BUT AN EXPERT.

McGraw-Hill Book Company, Inc., New York

Gentlemen: I am enclosing remittance for the Croft LIBRARY
OF PRACTICAL ELECTRICITY. 1 wish to state that as a
library for reference or study I would not part with same for five
times what they cost Yours truly, H. E. STAFFORD,
Port Arthur, Ont., Canada.

Ten days’ free trial ..."-“- ™~
Fill out the coupon below and return to us. We will send FRE E

1¥ou the eight volumes charg’::s prepaid for éen days’

ree examination {n your own home. If you find the books

ciear, practical, complete, and satisfactory in every way, EXAMlNATION
send us $2 per month for eight months. If for any reason

whatsoever you desire to return the books, you may do so. \ COUPON 4
We pay the charges. _This is your opportunity to see with ¥ /
your own eyes the Library which is considered the stand N o’
ard in America s’

e % 07/ He.
239 %Z%%%
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McGraw-Hill Book Co., Inc., 239 W. 39th St., New York.

Gentlemen:—Please send me the Library of Practical Electricity
(shipping charges prepaid), for 10 days’ free examination. I{f sati
factory, I will send $2 in ten days and $2 per month until $16 has
been paid. If not wanted, I will write you for return shipping
instructions,

re i S v : ..
Home Address fre et mih Al macbatih sfh S AE 21
City and State
\Where Employed i om .
Occupation ED. 9-19
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THE POWER OF THE FUTURE

HEN the coal mines of the world become exhausted,
what substitute will be found that will be capable of
supplying the tremendous amount of power that is fur-
nished by the combustion of coal at the present time?
AS a thoughtless answer, many say that the salvation of
mankind will be through hydro-electric power. A careful
analysis, however, reveals the startling truth that the possible
sources of hydro-electric power in the world would not be
sufficient to meet the needs of civilization. True, every stream
will be harnessed, but the aggregate power, as tremendous as
it would be, would not meet the demands.

WHAT are the other possible sources of power? Petroleum

resources will be exhausted before the coal supply. Will
gasoline be produced synthetically? That is very possible.
The waves of the ocean, the heat of the sun, and atomic energy
are other possible sources of power. In the atomic energy
contained in a piece of matter the size of a penny, there is
enough power available to drive a freight train from New
York to Chicago. Whether or not man will ever be able to
release these great forces is problematical.

ERE is an interesting thought. Water is composed of

hydrogen and oxygen, and these gases, when free, form
an extremely explosive mixture far more violent than the
combustion of gasoline vapor. One method of decomposing
water is that known as electrolysis. The energy spent in dis-
sociating the gases, however, is, according to the laws of the
conservation of energy, greater than the energy realized as
a result of the explosion of the gaseous products.

HERE is a problem, if solved, would turn the oceans, rivers
and lakes into vast reservoirs of energy with billions of
horsepower. It would be possible to stop at the river side,
pour a few gallons of water in the car, and travel for days—
yes, even weeks, on the energy stored up in it.

‘x JILL a catalytic agent ever be discovered that will by its

mere presence cause water and hydrogen to dissolve
partnership like platinum causes hydrogen peroxide to decom-
pose? Or will some peculiar physical or electrical state cause
a spontaneous decomposition?

AFTER thinking of the problem, one feels like awakening

from a pleasant dream.

RAYMOND FRANCIS YATES,
Editor.
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The Burgess BLUE BOOK

ILveryday Engineering Maguzine for Sepiember
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for all Practical Men and Electrical Students

| have prepared a pocket-size note book especially for the practical

man and those who are taking up the study of electricity.

It contains

drawings and diagrams of electrical machinery and connections, over
two hundred formulas for calculations, 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 connections for electrical apparatus
include Motor Starters and Starting Boxes, Overload
and Underload Release Boxes, Reversible Types, Eleva-
tor Controllers, Tank Controllers, Starters for Printing
Press Motors, Automatic Controllers, Variable Field
Type, Controllers for Mine Locomotives, Street Car
Controllers, Connections for Reversing Switches, Motor
and Dynamo Rules and Rules for Speed Regulation.
Also, Connections for Induction Motors and Starters,
Delta and Star Connections and Connections for Auto
Transformers, and Transformers for Lighting and Power
Purposes. The drawings also show all kinds of light-
ing circuits, including special controls where Three and
Four Way Switches are used.

The work on Calculations consists of Simple Electri-

tions, Calculating Unknown Resistances, Calculation of
Current in Branches of Parallel Circuits, How to Figure
Weight of Wire, Wire Gauge Rules, Ohm's Law, Watt's
Law, Information regarding Wire used for Electrical
Purposes, Wire Calculations, Wiring Calculations, lllu-
mination Calculations, Shunt Instruments and How to
Calculate Resistance of Shunts, Power Calculations,
Efficiency Calculations, Measuring Unknown Resis-
tances, Dynamo and Dynamo Troubles, Motors and
Motor Troubles, and Calculating Size of Pulleys.

Also Alternating Current Calculations in finding lm-
pedance, Reactance, Inductance, Frequency, Alterna-
tions, Speed of Alternators and Motors, Number of
Poles in Alternators or Motors, Conductance, Suscep-
tance, Admittance, Angle of Lag and Power Factor, and

cal Mathematics, Electrical Units, Electrical Connec- formulas for use with Line Transformers.

MOTOR STARTERS AND STARTING BOXES. The principle consideration in understanding the

The Blue Book treats on the circuits very

action of motor starters and starting boxes is the circuits.
strongly, and in a very simple way, since a very few cross wires are used. Internal as well as external

connections are clearly shown, which gives one a clear understanding of the action of the different

SN N SN

parts, and the various steps of operation.

REVERSING SWITCHES AND CONTROLLERS. |, addition to ordinary starting boxes and con-

trollers, means for reversing motors are shown in connection with reversing switch and controllers.
Diagrams showing the development of controllers is found to be of value to the practical worker.

INDUCTION MOTORS AND STARTERS. This covers two and three phase induction motors,

showing the method of speed control, star and delta connections, and connections for synchronous
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motors.
POWER AND LIGHTING TRANSFORMERS. This shows the possible connections for trans-

formers used for power and lighting purposes, including split circuits, star and delta connections,
etc. Also valuable formulas which are used in calculating voltage, current, power, etc.

FORMULAS AND CALCULATIONS. The Blue Book contains many formulas which greatly
shorten electrical calculations and the worked-out problems make it easy to understand how the
formulas should be used. Many of the formulas were originated by the writer and cannot be found

NSNS,
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elsewhere.

This book is recommended by practical men.

It is being used in technical schools.

Flectrical 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 Receipt of $1.00

Send dollar bill, money order or check. I guarantee satisfaction or will

return your money if you decide not to keep the book after using it for five days

BURGESS ENGINEERING CO.,
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YORKE BURGESS, Consulting Engineer
753 East 42nd Street Chicago, lllinois
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Get Bigger Pay
/~ELECTRICITY

R

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

S35,/ Electrical Guides

place electricity at your fingers’ ends. They
cover every subject, principle, theory, prob-
lem, trouble, and way of doing things electri-

cally. Every subject is indexed so that you
can turn right to it. They are a study course and
a reference guide in one, written in plain every day

language—no wasted words—only what you need to
$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 every detail of the day’s work. You can’t ask an
electrical question that Hawkins Guides can’t give you help on.

The WHOLE SET sent
for your inspection FREE

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

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

TO EARN MORE—LEARN MORE

Flexible Covers
Handy Pocket-Size

10 Volumes
3500 Pages

4700 Pictures

READ THIS PARTIAL LIST OF CONTENTS

No. | Contalns 348 pages, 388 Illustrations. FElectrical signs and P i . .
wymbole—static and current electriclty-—primary cells conductors It will cost you nothing to receive these books—to look them over—ask
and Insulators—resistance al conductivliiy—magnetism-—Iinduc- : u ink of-——use them in -
tlon colls—dynamo principles—classes of dynamos—armatures them ?n“ t'l:.lefoq:ucs!honqtg’aot “S‘a]{] i:lhc:leas?:f our e:rnlnl a!)‘i)]‘i'(r worwk su;ldy h‘hcm p|Ck
windlngs~—commutation—brushes, otc. PP RCHE. ] IpaAation H d § v & Wil iy 00 1he
No. f Conulcna 348 page, 394 Ilustrations. Motor principles- entire set of 10 volumes entirely FREE.
armature reaction—motor starting—calculations—brake horse- is i i ides. j
e ieactin Ba IR o ATREs so8 Morotie gel T!:ils 11.1(3 slglr: of tS)ur conﬁdgnce mdth_? gundc(; P\:r(el g?(}d dl;)es not ob)t':ct to being
vanometors standard cells current measurement resistance tested. eep. them for seven cays AOC L 3 K ot e oxl yoo' mo’h gt Khang
meikurement—voltmeters—wattmeters—iwatthour meters—aoperation without them, return them to us and owe us nothing.
of dynamos—operation of motors, efc When you decide to keep them you only have to pay $1.00 down and remit the
ml?“(,:'r:(tlnlzazog. ::le:,’ 4'123 l}]ur;:’rntlm:.mvlsul;)utlo(? gynlem(.] balance of $9.00 on the easy gayr‘?ent of Sill.OO a month till paid for
ons—inside, outside an andergroun
?I?m.r"tulm ﬂntnchau lightning protectlon-—réctifers-—storage bat WaS.Sa Sompon 0 0WS e et R
ery ema, @
No. 4 Contalns 270 pages, 370 lllustrations. Alternating current What Users Say:
E:l’:r‘:l;:lut;'r m;;:]t:{[::t.llg “c"urrctnl dluurlnm‘;u uno’pgwer factor Become a Buperintendent T H E o . A u D E L & c o o
alternator construction—windings, etc Mawking Guides are worth double their
z?;‘,gm‘?m:nllmlii'.’o pages, 014 {llustrationa. A, C. Motors—ayn price. | have been able to secure higher 72 Fl"h Ave"' New York! N' Y'
8« nduction motor principles—A commultator pay and a better position with their aid.
motors Induction motora transformers: losses, construction K. W. Monard THI 3
connections, teste—cunverters—rectiflers, etc Supt. Erskine Light & Power Plant, S COUPON BRINGS THE GUIDES
No, 8 Contalns 203 pages, 472 Illustrations. Alternating current <rakine, Minn. pETESsEsTEEEBESBESGES -
systamns—switching evices—current  breakers—relays—Iightning
protector apparatus—regulating devices—synchronous eondensers ""Jl?oo Saved |
indigating devices—metors—power fuctor indicators—~wave form ho ten dollars I invested in Hawkin
messurement—switch boards, éto, Flectrieal Quides netted the company | T
No. 7 Contalny 31, pages, 370 Iliustrationa Alternating curront by Waowm I SN empioyed Rjomewhee o g S At G e
wirlng power stations—turbines: managemaent, selection, location sround $5.000 74 Fifih Awous, 8, ¥
erection, testing, running, cire and repair—telephones, eto The knowledge gained from your books | ase  suhmit
No. & ntalng 332 pages, 436 Hiustrations, Telegraph--simuita onabled me to save & transformer house L L) rxsmination
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“Pll say it is!’’

RINCE ALBERT certainly will put some frolic into that

pet pipe of yours! To pack that joy’us old jimmy brimful or
roll a makin’s cigarette and hit ’er up a notch or two is just going
right over the top with your eyes wide open!

What P. A. will do for your taste and tongue you sure ought
to know! Like the gentleman from Sparrow’s Point you’ll call
P. A. a good egg! You’ll smoke a pipe full and talk a bucket
full—Prince Albert is such a great, big bunch of smokesunshine!

You’ll quick catch the P. A. cue that it can’t bite or parch;
that Prince Albert’s exclusive patented process frees it from bite
and parch! And makes the sky the smoke limit!

Give Prince Albert high pressure for flavor and fragrance!
Put P. A. through your little old taste-test-mill—and—just let
that q-u-a-l-i-t-y percolate into your smokesystem!.

You’ll say it is, too!

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

Copyrlght 1919 by R. J. Reynolds Tobacco Co.

w R
ALBERT

the national joy smoke

Prince Albert is.to be had everywhere
tobacco is sold in toppy red bags and
tidy red tins; handsome full pound
and full half pound tin humidors—
and—in that classy, practical full
pound crystal-glass humidor with
sponge-moistener top that keeps the
tobacco in such perfect condition!

Please mention EVERYDAY ENGINEERING MAGAZINE
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How Bridges Are Designed and Built

HE wide use of the truss in en-

I gineering structures justifies a

study of the stresses in its dif
ferent parts. The problem which en-
gineers have to solve is the magnitude
of these stresses before they can choose
materials of the proper strength and
shape to bear the loads placed upon
them.

The loads on a truss may be divided
into two classes; live loads and dead
loads. A live load is a weight which
the truss was designed to bear such as
the weight of a train of cars, while dead
load is the weight of the truss itselfy or
of its different members. In order to
compute accurately the stress on any
part of the truss, it is necessary to con-
sider both the live and the dead load
on that part. Laboratory models fur-
nish ample means of studying the dif-
ferent types of trusses, because the loads
supported are small and the stresses
may be measured with a spring balance.

Fig. 1 shows a laboratory model of
a simple truss. It -consists of a board
fastened to the wall, a light stick set
into the hinge at the base of the board,
and a rope passing from
the screw eye in the free
end of the stick to a hook
in the board. A weight is
suspended from this hook.
By changing the length of
the rope the shape and the
size of the truss may be
altered at will.

The weight at the end
of the stick tends to stretch
the rope and at the same
time to compress the stick.
T'his may be easily dem-
onstrated by imagining
the rope was cut, in whirh
case the stick would fall
downward. Or if the stick
was replaced with a flexi-
ble wire, the wire would
be bent, showing that the
stick is being compressed,
or, in other words, that there i1s a
force acting along the stick toward
the hinges at the base of the board.
Then in order that the truss may
support the weight, the rope must exert
a pull away from the weight toward the
hook in the board, and the stick must
push from the hinge toward the weight.
It must now be evident that there are
three forces meeting at the screw eye in
the end of the stick, namely, the weight
acting vertically downward, the tension
in the rope, and the thrust of the stick.
In Fig. 2, T is the tension, C is the
thrust, and W is the weight, all three
of which meet at 0. Of these forces

g e .

only the weight is known. In order to
find these other forces, it is necessary

———

cl

to measure the length of the three sides
of the truss. The method of solution
is best shown by solving a practical
problem.

The truss in Fig. 1 supports a weight
of 4.25 lbs, the rope is 68 cm. long,
the stick is 66.5 cm. in length, and the
distance from the hinge to the rope is
63.8 cm. Since the forces in each side
of the truss are directly proportional to
the length of the side, we have only
to solve a simple proportion problem to
obtain figures for the tension and the
thrust of the stick.

W=7 1 ="H.3 5
425 : T = 63.8 : 68
63.8 T — 289
T = 4.53 lbs.
W:C=H:S
425 : C = 63.8 : 66.5
63.8 C = 282.6
C = 443 Ibs.

Where W is the weight
H is the height of the truss
L is the length of the rope
T is the tension in the rope
C is the thrust of the stick
S is the length of the stick.

The tension and the
thrust of the stick were
checked by a spring bal-
ance which indicated 4.5
lbs. and 4.4 lbs., respec-
tively.

The stick not only ex-
erts a thrust toward the
weight but it also reacts
against the hinge with an
equal force in accordance
with Newton’s third law
which states that “for
every action there is an
equal and opposite reac-
tion.” This reaction of
the stick causes a hori-
zontal force toward the
wall and a vertical force
downward from the hinge.
This is demonstrated by
attaching two spring bal-
ances to the end of the stick at the hinge
and by pulling vertically on one and
h.orizontally on the other at the same
time. In this particular case the vertical
force was 2 1bs. and the horizontal force
was 3.9 lbs. according to the spring bal.
ance. This demonstration shows that a
force acting obliquely at a point has two
components at right angles to each other.

Fig. 3 shows the use of the truss in
bridge construction. It will be noticed
that there is a series of trusses. To
find the forces in any part, it is only
necessary to find the point where a
number of forces meet, and solve as in
dicated previously. In actual practice
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it is necessary to cansider the weight of
the various parts. Once the engineer

knows the force on a given beam or rod
he at once computes the size of the part
force,

veeded to withstand th
Fig. 4 shows a
different kind of
truss called the
roof truss. The
laboratory mode)
of this typ
is loaded at the
ridge. Notice in
Figs. 3 and 5 that
this truss is used
in bridge construc.
tion. The roof truss
as used in the
laboratory consists
of two rafters of
equal length fast-
ened together with
a hinge. One raft-
er is fastened per-
manently to the
wall and the other
rafter is suspended
from the wall by a
rope. The rafters
are prevented from
spreading by a tie
rod which in this
case is a chain,
This arrangement
permits one to
change the spread
of the truss. It is
of interest to know
the force which
tends to spread the
truss and the force
required to support
the truss. In an actual trial with the
truss shown in Fig. 4, the weight at
the ridge was 12.5 1bs. The spring bal-
ance indicated a tension in the tie rod of
7.8 Ibs. The spring balance in the rope

Fig. 3.
roof truss in
simple application

Lthis article

T

The use of the
bridge
construction. This very

the truss is described in

LU

supporting the left end of the truss read
8.7 lbs. or one-half the weight of the
load plus one-half the weight of the
truss which was § lbs. It was
found that if the length of the tie rod

of

-
.~

was increased the tension became
greater, and if the tie rod were short-
ened, the tension became less. Of course,
this fact has an important bearing in
any of the practical uses to which

Fveryday Lngineering Magazine for Augusi

also

Fig. 5.

features of this particu-
lar type of bridge

————

the truss might be put ordinarfly,
‘The bridge shown in Fig. 5 has the
ridge of the truss bolted to the girder,
A load on the bridge tends to bend the
girder, This causes u tension in the
rod which in turp

compresses the raft

ers. The oblique

thrust of the raft

ers tends to spread

The application  (he tryss, thereby

of trusses to bridge stretching the gir
building. A study of  der. 1f the rafters
the article will make are of the same
clear the engineering length the pressure

on each support
will be the same.
In this way a load
on the bridge is
distributed to the
piers. This type
of bridge is used
extensively for
small streams in
rural communities,
and while small it
is an excellent ex-
ample of the appli-
cation of the roof
truss to the con-
struction of
bridges.

Trusses not only
play a large and
important part in
bridge building but
in all phases of
modern engineer-
ing construction.
The study of
trusses and their

= application forms a
large part of the education of a con-
structural engineer.

It is hoped that this simple treatment
of the truss will prove interesting to the
readers of EvErRYDAY ENGINEERING.

Using Gun Powder in the Shop

SOMEWHAT novel idea
is in successful operation

in the machine shops of the D. .../

& H. R. R. Co. at Watervliet,
N. Y. They are using ordinary ,
black sporting powder to save I
the time of mechanics as de-
scribed and illustrated below: 5
Used for: Blowing nuts and
bolts (sweated on) of which
there are many in the construc-
tion of locomotives and other
railroad equipment. .
Breaking up iron and steel to
be scrapped.
Forcing a piston (locomotive)
when rust or corrosion binds it.
Breaking metal that has become cold in
a furnace (this has been done at this
plant without breaking a fire brick).
Methods of Use: 'The charge of

PLUNGER

powder in all cases is loaded in steel
guns of various sizes and held by a
steel plunger, which is forced out when
the charge is set off. No wad is used.

The plunger is milled to a size

_ BORE to fit (easily) the bore of the
gun,

The accompanying sketch il-

L PunGer lustrates gun and plunger.
b AR o They have these guns in sizes
srrininvg  from end to end of 5 to 12 inches
: | = with other dimensions in pro-
Yzanonn - 2owoLr portion to above sketch; also di-
i T mensions for plunger to sink.
WA i et \ Some of the gun-barrels are
e e e ; milled in the shape of an octago-
_______________ Yoo | nal prism, instead of being cy-

lindrical, the bore, of course, in
all cases being round.
The gun after having been
loaded is jacked up with the
mouth within about one inch of the ob-
ject to be struck by the plunger and
fired. They use approximately 1 oz.
powder per nut or bolt.
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Soft and Hard Soldering’

is an important operation with

which the model engineer will
have to become very familiar. Both
processes require extensive practice to
become proficient in, but this should
not discourage the worker, as it is
quite possible to do good work with a
little practice, providing the directions
are followed carefully and the neces-
sary precautions to insure success are
taken. It may be that the first two or
three jobs of silver soldering or braz-
ing will not be entirely
successful, but after the
worker has made a few ex-
periments along this line,
no difficulty will be experi-
enced in doing good work,
which, although it may not
be perfect, will serve its
purpose.

Before treating the sub-
ject of hard soldering, a
few words will be devoted
to the art of soft soldering.
The most important part of
soft soldering is that of
properly preparing the sur-
faces to be soldered and
holding them rigidly in
place while the solder is be-
ing applied. The patience
of a beginner in soldering
is often exhausted when the solder is
applied to the surface and repeatedly
rolls off without adhering to the metal.
Many unkind words are very apt to be
said about the various implements em-
ployed and the art of soldering in gen-
eral, under these circumstances, but the
workman may rest assured that it is no
fault of the solder he is using and, nine
times out of ten, it is the method of
applying it.

Before solder is applied to a
metallic surface, the surface
should first be scraped perfectly
clean with a small tool that can
be easily ground to shape from
an old file. Although the
surface should be clean and ;
bright, it is not necessary to .k
scrape excessively until a no- |y /

SOLDERING, both hard and soft,

Gasoline Torch

Silver
| Solder.

By Raymond Francis Yates

no matter how clean the hands are kept.
After the scraping is done and the
soldering copper is heated, the flux
should be applied. A good flux for
soft soldering can be prepared by dis-
solving small pieces of zinc in hydro-
chloric acid. When this is done, a vio-
lent chemical reaction takes place be-
tween the zinc and the acid, which re-
sults in the formation of a solution of
zinc chloride. This is kept in a small
glass bottle and applied with a small
bristle brush or wooden dauber. In

Charcoal Block

Figure 2

making this solution, 'the zinc should
be added to the acid until no more
chemical action takes place.

With the surface prepared according
to the foregoing directions, and with
the flux in place, the solder is ready to
be applied. Solder in the form of a
heavy wire is the most convenient to
use, especially for the beginner. The
copper should be brought in contact

Preces of Silver..
Solder

ticeable depression

is formed [

>

in the metal. The surfaces
ghould be scraped just before
the worker is ready to apply
the solder, as long standing
will produce a thin film of oxide,
to which solder does not readily adhere.
Once the surface is cleaned, it should
not be touched with the fingers, as this
always leaves grease upon the surtace,

*rom the book “Mode! Making’, by Raymond
Francis Yates,

L IR

Boiler
Figure 3

with the work and the solder fed to the
tip or point of the copper as fast as it
melts and runs. If it melts at the in-
stant it touches the copper, this indi-
cates that the copper is far too hot, and
this is a common mistake of many be-
ginners. The copper should be just hot
enough for the solder to melt after it has

—
a3 U1

N

been in contact with it for a short time.
After the solder has attached itself to
the metal, it may appear very uneven in
places, and to remedy this the hot cop-
per is run lightly over the joint to even
the depressions and projections. In
heating the soldering copper, the tip or
end should not be placed directly in
contact with the flame, as this burns the
tin off and renders it more or less un-
suitable for use. The upper part of the
copper may be exposed to the flame and
the tip will be heated by the thermal
conductivity of the metal,
which, by the way, 1s very
high.

Although it is quite neces-
sary to employ the ordinary
soldering copper in many
cases, the best and most ef-
fective method is that of
applying the heat directly
to the surfaces to be joined
together. The heat may be
supplied by an alcohol
lamp, gasoline blow torch
or a Bunsen burner. The
flame used must be free
from soot, otherwise it will
contaminate the surface and
render it impervious to
solder. After the metal is
heated in the flame, the
= solder is applied by bring-
ing it in contact with the heated metal
and holding it there until it melts and
runs into place. The joint should be
given plenty of time to cool before it is
handled roughly. Many times it is
necessary to bind the pieces together
that are to be soldered with iron wire.
This holds them rigidly in place until
after the solder has thoroughly cooled.
In employing the method of direct heat-
ing in inaccessible corners, it i<
best to use a small alcohol
burner such as that shown in
Fig. 1. This can be made with
very little trouble and serves its
purpose well. It merely con-
sists of a small metal container
with a cotton wick in it, at the
end of which the alcohol burns.
A small metal tube is soldered
to the container so that the end
of it comes directly over the
wick. By blowing into the tube,
the flame can be greatly extend
ed and directed to any part of
the work at hand. There is one precau-
tion necessary in soldering by the direct
application of heat: The two objects to
be soldered together must both be at the
same temperature. If a small piece and
a large piece of metal are to be soldered
together, the small piece is very apt to
become heated much more quickly than
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the larger piece, and th piece that is
heated to the greatest temperature will
absorb most solder. ‘T'his should be
prevented as far as possible, and can
be avoided in many cases by heating the
larger piece first.

In soldering certain objects, it is
sometimes practical to first wire them
together so that they will hold the posi
tion that they are to be soldered together
in.  Of course, the pieces should be so
wired that the wire will in no way inter-
fere with the soldering. The wire
should not be removed until the work
has cooled sufficiently, otherwise the job
is very apt to be spoiled.

Many times it is necessary to “tin”
a piece of metal before soldering it to
another piece, and this operation is very
easily done by placing tiny pieces of
solder about the surface of the piece and
then heating it in a flame until the
solder melts. By means of a wire brush
or small stick, the molten solder should
be spread over the surface. A piece of
metal so prepared may very easily be
soldered.

Good soldering—and soldering at-
tended with the least possible difficulties
—depends largely upon the “flux” or
“paste” employed. Many mechanics
use their favorite preparation, made ac-
cording to their own formula, and
others prefer the standard market arti-
cles, of which there are many that can
be recommended. Ordinary resin is
best suited for electrical work, owing to
the fact that it will not corrode the wire
and produces a very dependable con-
nection from the electrical standpoint.
Many patented preparations on the
market are also very suitable for elec-
trical soldering. If resin is used, it
should be ground up into a very fine
powder and sprinkled on the surfaces
to be soldered together. Owing to the
fact that resin is very soluble in alcohol,
a solution of it may be made and ap-
plied to the metal in this way by means
of a small brush. Immediately this
preparation is exposed to the atinos-
phere, the alcohol evaporates and a
very thin film of finely divided resin is
deposited upon the surface of the metal.

The process of silver soldering is
much more difficult than that of soft
soldering and requires more patience
and experience to produce good work.
The various tools and materials used in
the process of hard soldering or silver
soldering are shown in Fig. 2. The
outfit, although not elaborate, will en-
able the model maker to do very good
work. It is not the outfit that is so
important, but rather its intelligent use.
The heat used in silver soldering must
be very intense, and, for large pieces gf
work, it is necessary to employ a big
flame. The ordinary gasoline blow
torch produces a very good flame for
this work and it has sufficient heat to
melt the solder. The use of the various
tools and materials illustrated will now
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be explained. The acid pickle is made
by mixing 1 part of sulphuric acid with
20 parts water. After an object has
been silver soldered and cooled suffi
ciently, it is immersed in this pickle,

gy, 9
)
Wf. -
///
2 \;,’ i
—
+ =
e | Figure 1
—

which thoroughly cleans it and removes
all traces of the borax used. This
pickle is also used when the work is
dirty and greasy, as the solder will not
adhere to such a surface, and it is first
necessary to clean the metal in this solu-
tion. The charcoal block is used to
place the work upon while the soldering
is being done. The object of this block
is to return the heat to the work and
this helps greatly in making the opera-
tion more rapid. In many cases, how-
ever, it is quite impossible to employ

>
T

Figure 4

this block, even though its use would
greatly help the work. The borax is
used as a soldering flux just as resin is
employed in ordinary soft soldering.
The borax is moistened and rubbed on
the slate, which produces a paste of
borax and water. This is painted on
the metal to be soldered at the point
where the soldering is to be done. The

use of the small scraper shown is obvi
ous. The blowpipe is used on very
small work where an alcohol lamp iy
mployed as the source of heat.

Silver solder consists of brazing
spelter (brass) and pure metallic silver
mixed in varying proportions. The per

centage of the metals in the com.

—)  position determines the melting

point, and this may be anywhere
from 700° F. to 2,000° F. The higher
the solder melts, the stronger the joint
it produces will be, and vice versa. For
model boiler work, a solder with a com.
paratively high melting point should be
used. There are other cases where a
mixture with a low melting point can
be used to advantage. One thing must
be kept in mind, however, and tls is
the necessity of using a solder that is
not too close to the melting point of
the metals that it is to be used upon. A
good solder to use in connection with
copper consists of two parts silver to
one part of brass in the form of brazing
spelter. A good mixture for work with
brass consists of seven parts of silver
to two parts of brazing spelter. Silver
solder in sheet form can generally be
purchased from large jewelers’ supply
houses. The mechanic can melt up his
own ingredients and roll it out into a
sheet if he desires. This is the most
suitable form to use it in, as it does
not require such a great length of time
to melt,

Assuming that the end of a small
boiler is to be silver soldered - into
place, the process will be briefly out-
lined so the mechanic can obtain an
understanding of just how to proceed
If the metal to be worked upon is very
dirty, it will first be necessary to scrape
the surface with the smaller tool made
for that purpose from an old file. The
end piece is then put in place and held
there by means of iron wire. A little of
the borax is then prepared and that
portion of the metal which is to receive
the solder on the inside is covered with
a thin film of it by applying it with
the brush. Small squares of the silver
solder are then cut with tinner’s snips
and laid in places about the bottom of
the boiler as near the contacting sur-
faces as possible. The boiler is then
placed upon the charcoal block and
heated. The heat is not applied
directly to the part to be soldered at
first, as this would cause the water in
the borax to boil and would be apt to
dislodge the small squares of solder
where put in place. Instead, the heat
is first applied to the top of the work,
and the bottom will become gradually
heated by conduction. After the borax
has become sufficiently dried, the flame
may be applied directly to the work and
held there until the solder melts and
runs into place. If the end of the
boiler was to be soldered in place from
the outside, the solder would be put in
place as shown. If a gasoline torch is
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used to heat the work, it should not be
brought too close, as the full heat of
the flame will not be utilized if this is
done. On the other hand, if the flame
is held too far away, the soot will be
deposited upon the metal and it will
then be necessary to again clean and
prepare the surface. After the solder
has melted, the flame should be held on
the work for a few minutes, as this
tends to produce a stronger joint. The
work is allowed to cool and it is then
placed in the pickle and permitted to
remain there at least five minutes, after

which it is removed and rinsed in clean
water. In some cases the part to be
silver soldered may be quite inacces-
sible, and a small steel rod, with the
end split, may be employed to hold the
solder if it is in the form of a sheet.
The work can then be heated to the
proper temperature and the solder held
in place by means of the rod until 1t
melts and runs.

A good silver solder for model work
on thin brass sheet can be made by mix-
ing twelve parts of silver and one part
of brass together. This has a compara-
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tively low melting point and is called
“quick” for this reason. Another mix-
ture which is very good for ordinary
work consists of six parts silver to one
part spelter or brass. This has a much
higher melting point than that described
previously, but it is much more suit-
able for some work. In mixing these
solders, the mechanic should use care
to see that the metals employed are very
clean before they are melted together,
and it is always safe to clean them with
emery cloth before doing this.

A Micrometer Surface Gauge

F the model engineer is in possession
of an inside micrometer he can make
himself a very useful and accurate sur-
face gauge. The surface gauge and the
micrometer are depicted in the sketch.
A flat piece of stock 34 x 22 ins.
should be obtained. This should be of
steel if possible and case hardened. It
is ground perfectly square on the top
and bottom. This serves as a base and
it has two holes bored in it; one for the
spindle which is tapped to receive its
end and the other to receive the microm-
eter barrel. This is a special size hole.
The third hole, which is on the side, is

B

Scriber, Too! Staa!
PR SN § .\""‘d
'%j T
— —
E;S;ribtr Point

"Clamp Scrcwl ‘

A I ‘
Spindle
B.&S. No.260
(Micrometer
Milled Here '
For Holding, ' | Brass Clamp
A7 Screw

a 3/16 in. tapped hole for a brass clump
screw. There is a concave groove milled
on both sides of the hase to form a place
to hold it when it is in use.

A piece of cold rolled steel will an-
swer for the spindle. This should be
3 in. in diameter and 10 ins. long,
threaded on one end to fit the base.

‘The scriber is a piece of tool steel
5% in. square, 274 ins. long, with a 33
in. hole bored in it at one end. . This
fits over the spindle and the other end
1s brought to a very fine point. A hole
on the end is drilled and tapped out to
receive a 3/16 in. thumb screw.

g T

A Milling Attachment for a Bench Lathe
By Joseph Dante, Jr.

4 I \HE little milling attachment out-
lined in the drawing has been
designed for use in connection

with a small Goodell-Pratt bench lathe.

A study of the assembly drawing and

the separate parts will give the reader a

very good idea of just how the attach-

ment works and the labor, materials,
and time necessary to produce it.

By the use of the small milling at-
tachment, the utility of the bench lathe
will be considerably increased and jobs
brought within its scope that would
otherwise be impossible to finish.

In describing this device the writer
has decided to outline the work neces-
sary on each piece, taking them sepa-
rately. The slide frame will occupy
our attention first. It is made from
cast iron and the over-all dimensions
of the stock should be 134 x 214 x 614
inches. It is cut to the form shown on
either a shaper or milling machine.
The sliding portion is left just a little
over size so that the slide can be scraped
to produce a good bearing fit. The
holes in this piece should not be drilled
at this time, but left for a later opera-
tion.

The slide of the attachment is also
made from cast iron. The over-all
dimensions of the block necessary are
134 x 214 x 3 inches. It is either
shaped or milled to the form shown in
the drawing. When the machining of
this piece is finished it shoull be fitted
to the slide. It is well to take extreme
care in producing this fit, as the ac-
curacy of the attachment depends en-
tirely upon it. A gib should be worked
up to this piece if the builder cares to
use one. The drilling of the holes in
the slide will be described later. The
gibs for the machine can be made from
cold rolled stock. After the slide is
fitted to the frame, the gibs can be put
in place as shown. They are clamped
to the slide, prick punched and the slide
drilled and tapped. Two gibs are
wanted, one for each side of the slide.

End brackets are also made from cold
rolled steel stock. The first operation
is that of drilling three screw holes in

the one piece. This piece is then used

as a drilling jig for drilling the holes

in the other bracket. The slide frame

is then laid down on the surface plate.

Each plate was located about central

position, punched, drilled and tapped in

the frame. Holes are tapped with 14-20

tap. A 5/16 in. hole was laid out in

both ends of the piece with a surface

gauge and the plates were taken off

and drilled. The nut is cut out eft
square cold rolled steel stock. Aside-
from the drilling, the making of the nut

is very simple. After the nut is put in

place, the slide is brought to the limit ofF
its travel at the end of the frame. It iss
clamped and drilled through the end
plate, which has a 5/16 in. hole in it
and used as a guide spotted with a 5/16

in. drill, then drilled and tapped out
with a 5/16-18 tap. :

A screw is cut from a piece of cold
rolled steel stock and provided with a
14-20 thread.

The small bracket used in attaching
the milling device to the cross slide
of the lathe is cast in iron. A pattern
should be made for this part and the
dimensions necessary for use with a
Goodell-Pratt bench lathe are shown in
the drawing. Two 7/16 in. holes are
drilled in this bracket first, after which
the end plates are taken off the slide,
put in a vertical position on the surface
gauge, punched, drilled and the slide
frame tapped out to receive two screws
clamped to the bracket. The angle iron
or vise table should be made in a solid
piece, but the amateur mechanic may
find it necessary to use two pieces. In
this event the pieces can be held to-
gether by means of three screws. In
setting the vise table square with the
lathe cross slide it was first laid on the
bed of the lathe and the slide brought
down into position. This was then
clamped together, punched, drilled and
tapped as shown in the drawing. A
small binder screw should be made out
of brass and fitted some place along the
side of the slide to be used for clamping
the slide firm in doing work.
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Model Ra1lway Engineering Helps

HE article on “A Model Electric

Railway” in the January issue of
EveErYDAY ENGINEERING probably
caused many experimental engineers to
become interested in this subject. Mr.
Mitchell, in that article, advised model
makers to visit the local freight yards
to secure the dimensions of cars.” To
render that unnecessary, I give in the

Datailof Hook

Fig. 2

accompanying table the dimensions of
a few typical freight cars, taken from
the Official Railway Equipment Regis-
ter. It will be noticed that the num-
bers given are inclusive, so that parts
for several cars may be cut at the same
time, and each car given a proper
number.

I also give a diagram showing the
bridge clearance required by American

By George F. Heaney, Jr.

railroads. All overhead bridges and
tunnels must be built according to these
minimum dimensions, in order that
trains may pass through them unob-
structed.
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Bridge and tunnel clearance of standard

practice

The matter of couplers is another
problem. I have secured complete
satisfaction from couplers made by
bending strips of stiff iron about 33 in.
wide into the shape shown in Fig. 1.
The iron should be bent around a jig

to secure uniformity. The couplers
should be attached to the cars so that
they have no up-and-down play, but a
little side play. They are so designed
that they will take ordinary railway
curves without disengaging.

A little more realism is given to the
system by the provision of air hose on

Bt
e N
P
Top View
N\
- \
|
Side View
Fig. 1 '
the cars. I used small rubber tubing
such as is used to insulate the con-

nections on electric bells. One end 1
fastened to the car, near the coupler,
while a small hook was fastened in the
other end. When the cars are coupled,
these hooks should be engaged. This
‘hose is shown in Fig. 2, which also
shows a coupler in use.

~ DIMENSIONS OF TYPICAL RAILROAD FREIGHT CARS
HT. FROM RAIL | SIDE DOORS CAPACITY
TYPE ROAD NUMBERS OUTSIDE O%TDSIDE— —— = =-
TH
- (INCLUSIVE) | LENGTH| WIDTH. EJ_\?ES EARIA1A WIDTH [HEIGHT | CUFEET | LBS.ORGALS
Wood Box Santo | 176454017891 | 341 | 9:9r | W-sar | et | 52 | 6T 1800 50000 Lb
s 2 n
" " Erie 98511 +o0 98514 62:10" 9.10%" | 121" 13°-7" 8-3'n" 5'-!0%" 3100 80,000Lb.
Steel Box PennRR. | 300114030974 | 36-4" | 98" | nen* | 126" 5-4" | 6-8" 1937 60,000 Lb.
- — — i = — e ——
Box lo & 1. o K 1T} . " [ [ -
stee! Under frame| | Hodeon | Z¢400 to22499 | 3120 | 9.5 | T | 133 ¢ T-TUa" | 2448 60,000 Lb.
N I ' Legn T e = i _l T ] S
Jui&ilc _€$’nv+?~£|" 1 2?900*02‘29499 | 310" | 9-7 126 _-_13-2" i 7 T-8" ! 2448 80,000 Lb.
Flat,Wood C 80 11021 4011999 | 385%" | 96" 80,000 Lb,
T : 4 1 1
Flat eiu_u ___QQ'_"::%‘gl_ 69001 1069300 | 4i0r | 9 3.9 1 100,000 Lb
— —_— ——————— -_— — _— e S 4 — — -
Stock Union Pacific| 445004044807 | 37-10° | 103* | 1214* | 12.um 5 7-10" | 2596 80,000 Lb
I i, S L o i - | - I N - e ol
_Furniture | ROUIRZEN | 3105000310541 | 50ti0" | 9 | et | 13-4 T 8'-2" | 3648 80,000 Lb
Tonk Unlon 550 +031999 Lio" L -0 e ] T 8000 {0_ T
T 'éoﬂl;‘lntz ) d ey Ll ¥ 8_ ] 1,000 Gal.
oa aonadia : S —— - = ’
| Side Dump | Pocm'c ” | 3620001'_032499 366" I_O'-I" 10'- 3" 18569 115,000Lb
| Refrigerator rrofttss) 07210021 | a0t | 9vt | war | ow| & | 5o 60,0001b
M —_—— - —_d - —N b 4 . —_ 4 —
Gondola cMaine | 150014016600 | 39-9" 9 | 64" L 3-8 164 80,000 Lb
nre SEEL . U e .- o
Hoppaer Grand Trunk | 76500 f071499 3 10-2* 10 r 1680 100,000 Lb.
Caboose |Nickel Plate | 1000401185 | oav | e | T B ——
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Automobile Tire Manipulation and Repair

A Complete Discussion of Tire Faults and Methods of Repairing

Inner

Tubes

by Patching and Vulcanizing

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

HI common causes of tire fail-
ure that the motorist is apt.to

encounter are summarized in
accompanying illustration. ‘The most
common is natural wear of the tread
portion of the tire. The rubber com-
pound in contact with the road surface
wears away in time, and the fabric lay-
ers which constitute the ‘‘breaker”
strips are exposed. The shoe is weak-
ened and any sharp object in the road
is apt to penetrate the weakened case
and puncture the inner tube. If a num-
ber of the layers of fabric comprising
the body of the shoe are cut this con-
stitutes a weak place in the casing and
a blow-out will result because the few
layers of fabric remaining do not have
sufficient strength to resist the air pres-
sure.

A stone bruise is caused by the re-
moval of a portion of the rubber tread
by a sharp stone, piece of glass, etc.,
and is much more serious than a punc-

ture because it removes some of the tire,”

whereas in ordinary cases of puncture
a sharp object merely penetrates the
casing. A sand blister is produced by
sand or grit from the road working into
a space in the tire between the tread
and fabric body through some neglected
incision or bruise. The sides are often
chafed by running the tires against curb
stones or driving on car tracks. Rim
cutting is usually the result of insuffi-
cient inflation, this permitting the rim
to cut into the tire and sever the fabric
plies.

The chief inner-tube trouble is pene-
tration by a sharp object, called a punc-
ture or the folding over of part of the
tube walls where the tire was applied
or through a bruise in casing called a
“pinch.” The parts of the air valve
sometimes give trouble and a slow leak
results. It is cheaper to replace the

Fig. 3—How clincher casings such as used on
motorcycles and Ford cars are removed from
the wheel rim

valve inside than to attempt to fix it.
Some of the causes of valve leakage are
hardening of the rubber washer, bent
stem, corroded spring, or a particle of
grit which keeps the valve from closing

talve Plunger

Plunger Assembly.
Retalner

Valve Stem

External Thread
on Valve Stern

Yalye Cap
. Rubber
PRacking
Valvg Cap
T :/ Thread
Rubber Racking
Washer
Ty —8rass Spring
Air Fassage

Felloe Nut
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'5;_’ o¢ ‘a’ Wube Fxrerior
PIREGEN | Pad for

4-Tube Interior

Fig. 1—Construction of Schrader universal
valve

the air passage positively. The parts
of the standard tire valve are shown in
accompanying illustration, Fig. 1.

The “blow out” is the most serious
condition that will confront the motor-
ist on the road and usually only tem-

Fig. 2. Sectional view of automobile tire,
showing common causes of failure

Worn Tread

Blow.out

Bead Claar
of Rtm

porary repairs can be made. An inner
sleeve, composed of 4 number of plies
of fabnc is placed between the new {n
ner tube and the broken portion of the
outer shoe to prevent pinching of the
inner tube by the jagged edges of the
cut, and to strengthen the casing from
the outside an outer shoe or gaiter made
of leather is laced around the shoe. The
object of using both inside and outside
reinforcing members in combination is
not only to strengthen the weak outer
casmg but by providing an outer shoe,
dirt is kept from working into the tire.
Before giving suggestions for repair-
ing the inner tube, it may be well to
review the common methods. of tire ma-
nipulation for the benefit of the novice
motorist, also some of the tools and sup-
plies that can be carried to advantage
in the car. Serious outer casing repairs
usually call for a degree of skill not
possessed by the motorist, so only inner
tube restoration will be Considered.
All cars using pneumatic tires should
carry a certain amount of equipment for
taking care of tire troubles on the road.
FFor trips around town, the inflated
spare tire on a demountable rim will
be enough, but for long trips, more ma-
terial should be carried, as garages may
not be handy. Typical supplies are
grouped in accompanying illustration,
Fig. 5, their purpose being evident.
The tire repair material is sometimes
carried in a special case, this having all
needed supplies for making temporary
repairs. A large variety of jacks may
be obtained to raise the car and permit
removal of the tire from the wheel. The
air pump is needed to inflate the re-
paired tube or the new member inserted
to take its place. In a number of 1918-
1919 cars a power pump is included in
the car equipment, this being operated
from the engine, saving the motorist

Fig. 4—Demountable split rims make the re-
moval and application of tire casings easier
and facilitate tube repairs
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all labor of hand pumping. The tal-
cum powder is sprinkled between the
casing and the tube to prevent chafing
or heating, while the spare valves and
valve tool will be found useful in event
of damage to that important compo-
nent of the inner tube. As it is desir-
able to inflate the tires to a certain defi-
nite pressure, a small gauge which will

to work the edge of the casing gradually
over the rim as outlined at Fig. 3.

Very long levers are necessary fo
apply heavy, stiff, new tires, and new
casings are also particularly hard to
remove. The shorter irons may be em-
ployed on the smaller casings, such as
used on motorcycles, and on shoes
which have been used for some time

é 2
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Fig. 5—Spare parts, tools and supplies for pneumatic tire restoration

show the amount of compression in the
tire is useful.

The knife is used to cut.the rubber,
trim patchés, etc. The stitcher and
roller are useful in rolling the patch
after it has been cemented to the tire
to insure adhesion of the patch with
the tube, while the wooden clamps are
useful in binding the patch firmly
against the tube while the cement sets.
Cementless patches may be procured
from accessory dealers that need no ad-
hesive other than that provided on the
patch by the maker. These require
careful manipulation to secure positive
results, so most experienced motorists
prefer the newer vulcanizing outfits,
though many still swear by the old style
cemented patch.

Tire Manipulation Hints

In removing or replacing outer cas-
ings of the clincher type, as used on
the Ford car, considerable care must
be exercised not to injure the shoe or
pinch the inner tube. The first step
18 to jack up the wheel from which the
defective tire is to be removed, this re-
lieving the wheel of the car weight. The
valve inside is then unscrewed in order
to allow any air that may remain in the
tube to escape, and the lock nuts on the
valve stem are removed so that these
members may be lifted to release the
clincher beads from the rim channels.
Lf the tire is stiff or has not been re-
moved for some time, a special iron
or pry-bar is needed and the beads
are pushed clear of the clincher rim.
When the casing has been loosened on
one side, a flat tool is inserted under
the loose bead to act as a pry or lever
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while the other is used to force the
bead over the edge of the rim. When
the outside edge of the bead has been
forced over the rim at all points, the
inner tube is lifted from the rim and is
pulled out of the shoe. The start at
removing is made at the point diamet-
rically opposite the valve stem. When
this portion has been pulled clear of
the rim and out of the casing it is not
difficult to pull the rest of the tube out
and finally lift the valve stem out of
the hole through which it passes in the
wheel felloe, and take the inner tube
entirely off the wheel.

In larger cars, the demountable rim
forms make the work of casing removal
less arduous, but in some forms it is
necessary to use pry bars to remove the
casing from the rim, especially those
employing the split construction. The
one-piece rims with side rings for re-
taining the casing are most easily han-
dled. Special rim expanding and con-
tracting tools may be obtained that
make manipulation of split rims much
easier.

How to Remove Demountable Rim

Before jacking up the car loosen all
the bolts except the two nearest the
valve stem (one on either side) until
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Fig. 6—Methods of patching inner tubes and size of pasch to use for various sised breaks
i tube

and which are more pliable than the
new ones. Two of the levers are gen-
crally used together, one being kept
under the loosened edge of the bead,

the wedges swing out of the way. Screw
up the bolts in this position enough to
hold the wedges from swinging back,
or remove nearly all the wedges, which
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only requires a few mioutes. Loosen
ing the bolts before jacking up the
wheel simply causes the weight of the
car to hold the wheel steady while you
are working on it. Then put the jack
under the axle. Insert the point of
screwdriver between the rim and felloe
band opposite the valve stem, and force
the end held in the hand toward the
hub of the wheel. This will pry the
rim off the wheel at this point, and by
revolving the wheel until the valve stem

Fig, 7—Coating inner wall of tube with rub-
ber cement preparatory to inserting semi-
cured patching material

is up, the rim can be easily slipped off.

To Replace Rim

To put the extra tire and rim in place
insert valve stem and again revolve un-
til the valve stem and the two station-
ary wedges are nearest the ground. Now
remove the jack and throw the weight
of the car on the rim at this point.
Back out all the bolts which were loos-
ened far enough to allow the wedges to
be turned back into place. Then tight-
en the bolts until the little studs on the
inside edge of the rim rest on top of
the felloe band. If they do not slide
in easily, insert the tool and pry the
studs onto the band.

To Remove Tire From Rim

To take the rim out of the tire, lay
the rim and tire flat so that the end of
the cut farthest from the valve stem is
up. Remove the anchor plate, then
beginning at the short end of the rim
which does not have the valve stem,
insert the end of tool under the head of
the tire.

Force down the end of the tire tool
held in the hand. This pulls the end
of the rim out of the tire. It will be
noted that in this operation, the two
short sides of the rim are brought to-
gether, thus reducing the circumference
of the rim. Repeat the operation as
often as necessary, inserting the tool
about six inches further around each
time.

Now turn the rim and tire entirely
over, as shown in Fig. 4-A, and force
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the tire tool between both beads of the
tire and the rim. This entirely frees
one end of the rin. As in Fig. 4-B,
take the free end of the rim in the hands

and, holding the tire with the foot, pull

the rim entirely out of the tire.

To Replace T'ire on Rim

l'o replace the tire on the rim, first
insert the new tube, slightly inflated,
and note that it lays smooth and even
all around. Lay the rim flat on the
floor with the tire on the rim as in Fig.
4-C. Raise the end of the rim that has
been drilled for the valve stem and af-
ter the valve stem has been inserted,
put both beads of the tire entirely into
the end of the rim that has been raised
up for a distance of about six inches.
Be sure that the other end of the rim
is still under both beads of the tire.
Being sure that the beads of the tire
are properly started and that the tube
is not being pinched, follow all the way
round, putting both beads entirely on
the rim as you go. Do not permit the
other end of the rim to slip into the
tire until the very last. Having fitted
the tire properly to the rim put the an-
chor plate in position and screw down
the valve stem nut when the tire is
ready to be inflated. Before putting the
rim into the tire, rub a paste made of
powdered graphite and water on the
beads of the tire. This prevents them
sticking to the rim.

Locating Inner Tube Leaks

The best method of locating an air

leak in an innertube depends upon the

‘nature of the break and where the mo-

torist is when the leak develops. A
“blow-out” is so evident as to require
no search, but a slow leak or porous
tube is very hard to locate. The valve
leakage is easily tested by removing the
cap, turning the wheel so the valve is
at the top and pointing down and put-
ting the end in a tumbler or can of
water. Bubbles will indicate the ra-
pidity of the leakage. If water is not
available, a little saliva on the end of
the valve is a rough-and-ready test.

In cases of pinhole leaks or porous
tubes, the only way is to inflate the tube
again after it is removed and immerse
it by sections in a pail of water, letting
the tube stay in long enough so the
water will come to rest. A thin stream
of bubbles will show a pin-hole leak,
an appreciable area of disturbed water
indicates a porous section. The tube
should be squeezed by grasping it
firmly each side of the immersed por-
tion and pulled to stretch the wetted
part and make any small hole more evi-
dent. Of course, a hole of some size
can be found without immersion, as the
escaping air will make an audible hiss-
ing noise and can be located by passing
all sections of the inflated tube past the
ear. This is often the only possible
way of finding a leak on the road.

A repaired tube or a new one should
never be replaced in the casing without

running the hand around the interior
to make sure there is no bruise in the
fabric to pinch the tube or no inwardly
projecting tack or nail not evident from
the outside of the tire to cause a pew
source of leakage. A patched tube
never should be replaced in the casing
until the cement is dry and one is sure
the patch is “set.” A vulcanized tube,
however, may be inserted in the shoe as
soon as repaired, as the heat used in the
process has welded the patch, cement
and tube material firmly together.

Patching Inner T'ubes

Punctured inner tubes may be tempo-
rarily repaired by using a cemented
surface patch. The first step necessary
is to clean the surface of the tube very
thoroughly with gasoline and then to
rough up the surface of both patch and
portion of the tube surrounding the
holes with a wire scratch brush or with
sandpaper.  After the surfaces are
properly cleaned and roughened the
patch and the tube are coated with suit-
able patching cement, which is allowed
to become thoroughly dry before the
second coat is applied. The second coat
is allowed to become “tacky,” which ex-
presses a condition where the cement is
almost dry and yet still posseses a cer-
tain degree of adhesiveness, which usu-
ally takes about five minutes. The

<
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RoLL OF REPAIR STOCK

SEMI-CURED
REPAIR STOCK FA

Fig. 8—Inserting semi-cured repair stock

patch, curved face down. When in place, un-

cured stock is placed in hole and stitcher
used to roll in place

patch is applied to the cemented portion
of the tube and the whole is clamped
firmly together to secure positive adhe-
sion while the cementing medium is
drying. Patches should always be of
sufficient size to cover the damaged por-
tion and at the same time have about
three-quarters of an inch or more of the
patch at all sides of the orifice around
small holes and one inch around large
ones, though there is a limit to the size
of a break that can be patched, as is
clearly shown at Fig. 6.

Very satisfactory repairs to both in-
ner tubes and outer casings of a perma-

(Concluded on page 342)
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Oxy-Acetylene Welding

Instruction for Operating the Torch and the Precautions to be Taken in Welding
Different Metals, Also Suggestions for Preheating the
Work to Prevent Permanent Distortion.

P {0
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PART 3

Instructions for Operating

The following instructions are taken
from the literature of the Welding Ap-
paratus Company of Toledo, Ohio, and
while intended to apply to the “Mon-
arch” welding outfits manufactured by
this concern, the processes may be fol-
lowed with almost any of the garage
type welding outfits offered by reputable
manufacturers. .

1. See that all gas connections are
tight, using soap suds to discover leaks,
if any.

2. Upper side of torch is for oxygen.
Acetylene connection should be made
to lower side of large handle.

3. When all connected up ready to
light torch, turn regulators out, so there
is no tension on spring and they are
closed. Then turn both tank valves
open full. Open both valves on torch
one full turn or more; turn on acetylene
slightly and light at tip; then turn on
more until blaze has left tip slightly;
then turn on oxygen same way until
small white inner cone is formed in
blaze. If blaze pops and goes out this
denotes that not enough acetylene, or
too much oxygen, is being used. The
flame should have a small inner cone
from 14 inch to 15 inch in length with
an outside flame of larger proportions.

4. Welding should be done at the end
of the small white cone.

5. In case there is a faint outline of
a larger cone, the acetylene tap should
be closed slightly, which will reduce this
cone, producing a neutral flame proper
for a successful welding. (Opening
oxygen will give same result.)

6. Blow pipes are adjusted for the
proper working conditions and no sharp
instruments should be used to clean out
the welding tips.

7. Practice should begin on lighter
sections of metal and gradually work
up to the welding of the heavier sections.

8. When working on heavy work,
water should be provided in which to
cool the welding tips. Leave the oxy:
gen tap open to expel steam formed.
Do not plunge, but dip several times
to gradually direct the heat to the tip.
:)therwibe you may crack the welding
1cad.

Welding Cast Iron

In welding cast iron, such as auto-
mobile cylinders as depicted at Fig. 1.

and machinery parts of similar char-
acter, it is necessary to preheat the part
which is to be welded to a temperature
which is slightly below a dull red heat,
if there are no parts that will be in-
jured by such heat. This heat should
be applied gradually and when the
whole object has been sufficiently pre-
heated, the welding can be done. There
are two reasons for preheating. First.
to save gas, and second, to relieve
strains, due to uneven expansion and
contraction of the part being welded.
Great care should also be used to see
that all castings cool slowly after weld-
ing, as many a good weld has been
spoiled by too rapid cooling. A box of

are slightly higher in price, but, as
stated above, where the shop is so situ-
ated as to be fortunate enough to have
both compressed air and fuel gas of
some kind the gas preheating torch will
be found to be very satisfactory, as the
first cost, and also the cost of mainten-
ance, is low. The furnace or muffle is
then built of fire brick to a suitable
size for the particular part we are about
to weld. A removable cover is used of
asbestos board or sheet metal.

After the welding has been done, the
object should be heated again in a simi-
lar manner as the preheating was done
and then allowed to cool off slowly in
the muffle. This is necessary to pre-

BROKEN FLANGE

CRACHED
CROWN

BRONEN
COMBUSTION

T——

HEAD

Fig. 1.

Examples of defective cylinders that were repaired by aulogenous ‘process. The

qylinder flange at the left was repaired at a cost of $7.50 while the cracked crown and watér
jacket at the right were restored at a cost of $12.00, both being a malerial saving over the
purchase price of new replacement unils

lime or ashes should be provided in
which to bury the casting so it will
cool slowly. An excellent work table
and practical method of preheating
a crank case by indirect method is
shown at Fig. 2.

Method of Preheating

Where city gas of some kind, together
with compressed air, are both aqbtain-
able in the shop we recommend very
highly a preheating blow pipe using this
fuel. It makes an ideal outfit and in
fact will be found just as efficient as
the other preheaters herein shown, and
will answer any and all purposes to
which the oil burning prehecaters might
be applied. Of course, where fuel gas
and air are not obtainable in the shop
the writer recommends the oil burning
outfit previously shown, although they

vent cracking due to the local expan-
sion and contraction, caused by the local
heat of the welding flame. This method
is also useful in obtaining a softness of
the material in the weld. This method
of handling welding of cast iron will
prove a saving of from 30 to 50% of
the cost of gases used for welding.
['here is nothing particularly diffi-
cult in the handling of the welding
flame in connection with welding cast
iron, but it should be borne in mind
in welding of heavy sections, that the
fractured portions should be tapered
out in order that the welding can
be commenced at the center of the
section, building up as the welding pro-
ceeds. A flux is necessary for use in
welding cast iron and will be found to
make the metal flow readily and at the
ame time, flux out the sand, dirt,
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grease, etc. Be sure that the sides of
the fracture are in molten condition be
fore filling material is added. Large
objects are handled in a different man.
ner, the indirect heating being better
adapted for metals such as aluminum.
I'his method is shown in Fig. 2B.

Welding Aluminum

The welding of aluminum requires
considerable skill and experience be-
fore successful work can be expected
on intricate parts. The manner of
making the weld is slightly different
from that used with welding of cast
iron, due to the fact, that when alumi-
num is heated, an oxide film is formed,
which prevents the metal running to-
gether and forming a suitable weld. To
overcome this, the aluminum filling rods
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readily be built up at any desired point.
This is something that could not be done
before a flux for welding aluminum
came into general use.

All precautions should be taken to
have the work securely fastened or
harnessed, for instance, when welding a
hole in the side of a crank case, it is
customary to clamp a shaft, which ap-
proximates the size of the bearings
(plus, of course, the thickness of the
cast metal bearings, which would melt
out when preheating,) into the crank
case bearing supports, in order to in-
sure perfect alignment of the bearings.
Angle irons are bolted to the flanges
where connection is made to the other
half of the crank case in order to insure
perfect alignment of this part.

It is good practice to place a sheet of
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Fig. 2. How to build a very simple and inexpensive but useful table to support work when
welding at A. B—method of indirect heating used to advantage in repairing pieces made
of materials having low melting point

must be inserted into the molten alumi-
num, which is being welded, and moved
about rapidly, something similar to pud-
dling, in order to break up this oxide
film and allow the aluminum to run
together. A flux has also proven of
advantage in this connection, where be-
fore, practically all of this work was
done without the use of a flux.

A larger tip is necessary for welding
a section of aluminum than would be
required for the same section of steel
or cast iron. This is due to the fact
that aluminum conducts heat away very
rapidly. With the proper size tip in
use, it is necessary to melt a consider-
able portion of aluminum, which is be-
ing held in shape by the fire clay form.
Now the extra metal can be added from
the filling rod and stirred or puddled
with this rod to break the oxide film
which forms when aluminum is melted.
A flux has been provided for use in
this connection and will be found very
valuable for breaking up this film. In
fact, by using this flux, bosses can

paper on the inside of the case next to
the crack to be welded. This paper
prevents the fire clay from getting into
the crack. Upon this is placed fire
clay in plastic condition which is held
in place by means of asbestos fiber.
This makes a light backing or mold for
the case and can be easily handled with-
out fear of the mold or core being so
heavy as to break down the case when
heated for welding. This mold should
be large enough to cover sufficient area
around the crack so that the aluminum
will not break down.

Aluminum parts must always be pre-
heated and handled in a similar man-
ner as automobile cylinders, as outlined
before, with the exception that alumi-
num, of course, should not be heated to
such a high temperature, on account of
the fact that within 50 degrees C. of
the melting point, the metal is very brit-
tle and without strength. It is custom-
ary to heat up these cases thoroughly
until they will melt half and half solder
in wire form. This temperature is

about right to prevent cracking occur
ring on account of expansion and con
traction and at the same time, the
aluminum  will  po sufficient
strength so that with ordinary handling
no trouble is expericnced with align
ment or failure of the part.

Welding Malleable Iron

Parts of malleable iron are handled
in much the same manner as cast iron
pieces in preparation for welding. It is
customary to re-enforce the malleable
iron weld as much as possible by build
ing up the section at the fracture. The
filling material used is usually nickel
steel in the bottom of the weld, finish-
ing the top surface with cast iron rod.
The latter runs better and makes a
smoother finish.

In some instances you may find that
the fracture will be through a tapped
opening, in which case, it will be neces.
sary to cape this portion out entirely,
making a much larger opening than the
hole itself and then filling this with
cast iron, using the same precaution as
in welding cast iron to have this portion
soft. Wherever the union is made be-
tween filling material used and the
malleable iron, you will find this so
hard that it will be impossible to drill
or machine in any way except by grind-
ing.

In some cases in making repairs on
malleable iron parts, it is even neces-
sary to strap these parts by means of
wrought iron or steel straps welded to
the body of the casting. In any event,
bear in mind that the heat necessary to
melt the malleable iron will destroy the
properties of the malleable iron, which
were put into the part when annealed
in the furnace. Consequently it is ne-
cessary to use a stronger filling rod and
increase the section.

Welding Brass and Bronze

I'he preparation of brass and bronze
castings for welding is similar to that
for gray iron castings. The fracture
must be caped out so that the welding
can start at the center, the groove being
filled with metal melted from filling
rod. The filling rod should be of ap-
proximately the same mixture as the
part to be welded. Brass should never
be used as filling material for bronze
castings, if a strong weld is expected.
Powdered borax or boric acid may be
used as a flux. A mixture of V4 borax
and Y2 boric acid gives good results.
In welding brass or bronze the work is
carried out as for welding cast iron.
The metal surrounding the groove is
melted and the filling material added,
drop by drop, as it is melted from the
rod. Be sure the metal of the casting
1s In a molten condition, otherwise an
imperfect weld will result. Brass welds
can be easily spoiled by burning the
zinc out of the composition. Care
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should be taken not to heat beyond the
melting point. Flux should be used
freely. If the welded portion has been
burned, it will be exceedingly porous.
Various useful suggestions for the weld-
er are shown at Fig. 3.
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groove will prevent this. The accom-
panying illustrations show clearly the
apparatus and method of manipulating
the torch in doing various classes of re-
pair work, also some typical automobile
parts that can be saved by the welding

c {
GAS TAN. /J‘L

SPECIAL LONG
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Fig 3. Illustrating steps in autogenous welding operation, such as preparation of work and

manipulation of torch.

A—method of holding crankshaft when welding broken web.

B—forms of grooves for welding various thicknesses of stock. C-—showing method of attach-
ing reducing valve to gas tank. D—method of using welding rod. E—showing path of torch

tip.
Greneral Hints

Be sure the welding flame is neutral.
Be sure the part to be welded is set up
properly. A poor set may spoil the
best weld for practical use. TProper heat
treatment before and after welding is
as important as good welding, when
intricate castings, such as cylinders and
crank cases are being repaired. Avoid
hard spots in cast iron welds by pre-
heating before and annealing afterward.
I'ake care in using sufficient heat in
welding and do not make the union be-
tween casting and filling material too
sharp and defined. Do not allow drops
of metal to fall on partially molten
metal. Use the best grade of filling
material. ‘The best is none too good
when all the expense of the repair may
be lost by a weak weld. When pre-
heating aluminum castings for welding,
do not attempt to heat in one place only.
Keep the burner moving to spread the
heat uniformly. In welding steel be
careful that the metal above the weld
does not weld together and leave a space
that is not welded. A “V” shaped

. B

F—filling a hole bv the autogenous welding process

process and cost of accomplishing the
work.

Annealing Steel.—According to a re-
cent patent by F. Bagliard, of Milan,
Italy, high-speed steel is annealed by
heating it to 1,000 deg. Fahr., with-
drawing it from the fire, allowing it to
cool for a few seconds beneath cinders,
and then immediately quenching it in
water or grease, or preferably in a mix-
ture of 200 parts of animal grease not
containing stearin, 700 parts of tallow,
and 100 parts of charcoal.

Cleaning and Oiling Belts—Belts
that have become so greasy and dirty
that they slip and fail to transmit power
should be cleaned with gasoline, then
scraped and afterwards wiped with a
brush. In dirty places it is good prac-
tice to brush them occasionally with a
broom or stiff brush. Castor oil and
tallow are used successfully in some
shops to prevent slipping and it is good
practice to apply these as dressings on
a new belt before using.

Causes of Airplane Accidents

OW that insurance may be ob-

tained by aviators, the figures on
causes of accidents have been pub-
lished. An authority declares that from
1908 to 1913, both in military and civil
aeronautics, 60 per cent of the casual-
ties were due to the collapse of the plane
as the result of faulty construction,
while from 1913 to date only 2 per cent
of the casualties were caused by the
collapse of the plane.

Of present-day accidents, the insur-
ance expert declared, approximately 40
per cent are due ta tail spins entered
into too close to the ground or by in-
experienced pilots who are unable to
extricate themselves, 25 per cent
through the lack of judgment in land-
ing, 10 per cent to forced landing
caused by engine trouble, 2 per cent by
fire, 2 per cent by collapse of planes,
and 21 per cent by lack of judgment in
various manceuvres by pilots still in
training. Predictions were made that
inside of six months airplane insur-
ance will be no more costly than auto-
mobile insurance, because of the estab-
lishment of fields, with devices aiding
safe landing under adverse conditions
and the mapping out of air ways and
air routes.

British-Built Passenger Atr Liner.—
The Daily Telegraph of recent date
gives a description of the new passen-
ger air liner recently constructed at Fil-
ton, England, by the Bristol company.
This airplane has a seating capacity for
fourteen passengers in addition to the
necessary staff; on its trial trip it car-
ried twelve passengers, pilot and assis-
tant, and attained an altitude of 6,200
feet in 714 minutes with an air speed
of 125 miles an hour. The passenger
saloon is scientifically ventilated to
avoid drafts, and straps are not needed
for passengers, as on this class of ma-
chine rolling and pitching are scarcely
noticeable. The machine measures 2074
feet high and from tip to tip measures
8112 feet. It weighs 16,500 pounds,
the power being sufficient to lift this
load to a height of at least three miles
and at 10,000 feet to give the airplane
a speed of 113 miles an hour. The en-
gine-houses are built on the middle of
the three pairs of wings; on each side
there are two 410-horsepower engines,
the total power being 1,640 horsepower.
Flight can be maintained by any two

of the four engines should the others
break down.

If you open the relief valves to look
for a cylinder missing explosions and
fail to see a flame, do not condemn that
cylinder. Open the throttle and give it
enough gas to fire. When the throttle
is closed and the relief valve is open the
engine sucks in so much fresh air that
some cylinders will not fire.
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A Simple Lon_g—g—l_)istance Flyer

HIS is a 315-ounce model that is

guaranteed to fly up to nearly a

tmrd of a mile. Without skids
one of these models flew 2,649 feet in
61 3/5 seconds at Van Cortlandt Park,
New York City, several years ago. This
was considered a record for its size at
the time. The efficiency depends on
one’s faithfulness to the details of the
design and accuracy of construction.
This flyer was designed and developed
after a number of years of experiment-
ing in practical aviation to assist in
filling the wants of the mechanically
inclined amateur experimenter in aero-
nautics. Machines of this general type
with larger propeller and more power-
ful motors will exceed the distance
made by this model.

Main Plane (Wings)

The main plane is constructed of an
exceedingly light frame work of the
following material One main wing
bar (spruce), 2214 x 38" x 3/64"; one
entering edge 2015” x 34" x 3/64"
(spruce) ; trailing edge 2334” x 14" x
3/64” (spruce); five ribs requiring ten
4” x 18" x 1/32" pieces of split bam-
boo; two 6” x 3/64" reed or 1/32" steel
wire for outer edges. This frame is to
be covered with fine quality vellum
paper or substitute. There are several
suitable coverings on the market; the
best are known as bamboo paper and
zephyr skin. Ambroid is used mostly
for wood and fabric cementing, but thin

By Edward Marquet

orange shellac has been found to an-
swer this purpose very satisfactorily.

Elevator

The elevator is made similarly to the
wing of the following material: One
main spar (spruce) 758" x 38" 3/64";

gz Winding hooks turn
= /n opposite directions

Small . ..
Pinfons

A remodelled egg beater makes a very good
rubber motor winder

one entering edge 554" x 14" x 3/64";
one trailing edge 338" x 14" x 3/64”;
two outer edges 6” x 3/64” reed or
1/32" wire; three ribs requiring six
4" x 18" x 1/32" pieces of split bamboo,
to be covered same as the wing.

Fuselage

T'he fuselage or body consists of two
longerons 34” x 3/16” x 4" spruce;
three tie pieces of split bamboo, one
214" x 14" x 1/32”, one 354" x 18" x
1/32" and one 474" x 14" x 1/16”; also
two propeller shaft bearers 17 x 14" x
14" as shown in sketch. Two elevator
adjusting blocks 1” x 3/16” taper 15”
to 38" are also required. The landing
gear consists of one forward skid 6” x
14" x 1/16", two braces 414" x 1/16” x
1/16”, two rear skids 514" x 4" x
1/16", and two braces 4” x 14" x 1/32".
The elevator adjusting blocks can be
shaped with the necessary taper to give
best results by experimenting.

Propellers

The propellers as designed have been
selected from many that have actually
flown this model and are recommended
as giving the best average results. Pro-
peller making is the most difficult prob-
lem in model building and will be de-
scribed in another article. Those not
thoroughly familiar with the process
of making them may secure them al-
ready made at low prices from model
supply houses. The power is supplied
by two 1/16” square elastic 10 to 12
strand motors of approximately 70 feet
each total length, which may be pur-
chased at about 1 cent .per foot, being
attached directly to the propeller shaft
at one end and to a small hook at the
front. This hook can be removed from

A comparison of two flying
models below shows propor-
tions of completed machines.
The larger weighs 7 ounces,
the smaller 5, ounces and
both have a flight duration of
about one minute

The pressed steel winder and its

use are illustrated in central

group. A plan view of 40"

machine showing location of

parts and rubber strand motors

as they appear wunwound is
shown below
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thut at front end of frame und placed
in motor winder to make quick winding
possible. Propellers must turn in op
posite directions and rotate so their en
tering edges will cut the air first.

Forming and Shaping of Wings and
Elevator

I'his is done by selecting a board ap-
proximately 30" x 6" x 34" and either
planing a camber of !4” in 4” or block-
ing up as shown at X—X and Y—Y,
which is simpler. This will give more
camber than necessary, but the wings
always flatten out with usage.

Laying Out of Wings

On the above form, with a true
straight-edge, gauge parallel lines 1”
and 4" from this edge, then space the
ribs as shown. Care should be exer-
cised here, for the degree of success de-
pends on the accuracy of this layout.
Use a try-square for locating rib posi-
tions. This same form may be changed
to suit elevator.

Split bamboo is easily made to close
dimensions from old fishing poles, as it
always splits straight and nearly par-
allel. It should be soaked in warm
water if bent sharply, but may be
slightly bent cold and dry. It must be
roughened to permit glue to hold to it.
The hard, shiny shell or skin on the
outside of the bamboo must be scraped
through so that the glue may adhere.

Glueing

Glue all joints with Le Page’s cold
glue or any hot glue. Let all glue
joints set for 24 hours or more. This
is a good rule to avoid disappointment.
Then bind all joints neatly with silk
threads, handling the frames carefully
as a slight jar may break the glue
joints. Cover threads with thick shel-
‘lac or glue. When dry and properly
made, these frames are very strong and
hardly ever break from a fall in flight.

Balancing

The main plane is located about
4 11/16" from the rear of the longerons,
its center line coinciding with that of
the frame. It is attached by an elastic
band which is stretched around the
longerons and then the plane slid
through the loops. By sliding the main
plane more to one side or the other, the
additional head resistance on that side
turns the flyer in that direction, so that
this method of securing other than
straight flight may be used in lieu of
a rudder. The tapered blocks give
the necessary adjustment for the ele-
vator. By increasing this the flyer can
be made to loop. _

The flyer is best launched from posi-
tion on a newly cut lawn, from which
it will take the air as gracefully as a
bird, emulating the flight of its proper

B
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type. But for long distance flights it is
better to launch it from the hands held
over one's head.

In winding up the rubber band mo-
tors it is advisable to use a winder
which may be made of an egg beater
a8 accompanying illustration shows. If
one is familiar with soldering it is a
comparatively simple operation to con
vert a 15-cent egg beater into an excel
lent winder, winding both motors cor
rectly and quickly. The correct num-
ber of turns required varies propor-
tionally to the pitch of the propeller and
also the quality of the elastic. Two
hundred turns is considered the requi-
site for a flight of 1,500 feet with the
propellers shown. The skids are neces-
sary for ground starting and landing,
but may be omitted if great distances
are desired. Some contests rule that
miniature airplanes must start and land
from the ground, others allow hand
launching. The launching of such a
model calls for some skill, as the pro-
pellers must be held from turning, one
in each hand after the motors are wound
to the required degree and released
simultaneously with the throwing of the
model upward and forward from above
the head. This trick is easily ac-
quired with a little practice. Experi-
ment with the model over open grass
land, as it will not be damaged when it
alights after a flight, as might result if
it landed on a hard surfaced road or
against a building.

Machines of the general plan de-
scribed, but differing in details, that
have made successful flights are shown
in accompanying illustrations. The
large one is 40” long, the smaller is 36"
long. The total weight of the large
machine is seven ounces. The propel-
lers are of poplar, 10” in diameter and
are rotated by rubber motors of 12
strands each 4" flat by about 1/32”
thick and 40" long.
both of the rubber motors is 214 ounces.
The fuselage and propellers, without
motors, weighs 3 ounces. The main
plane, which is 33" span by 534" chord
weighs 112 ounces, the elevator, which
is 14" span and 3" chord weighs 1%
ounce. The fuselage longerons are
3/16” x 14" basswood sticks, 40" long.
The main plane has 11 solid section
ribs held in proper relation by 14"
square wing spars passing through
them. This machine has a duration of
65 seconds and is a very steady and
fast flier.

The smaller machine weighs 515
ounces. Of this, the fuselage with pro-
pellers and rubber motors weighs 4
ounces. The motors are 10 strands—
18" flat rubber and weigh 114 ounces.
The main plane, which has a span of
24" and a chord of 414", weighs but
174 ounces while the elevator, which is
11" span by 314" chord weighs but
14 ounce. This small machine has a
duration of 50 seconds and is faster

The weight of .

than the larger one. Both are intended
to be hand lsunched and are not pro-
vided with landing gears ’

A »simple and practical form of
winder with main drive gear placed
between the pinions and made of
pressed steel so it is very strong and
light is ilustrated and the method of
using it is also shown 8o clearly thgt
no 1nstructions are necessary other than
stating that best results are obtained
by stretching the motors after the motor
hooks have been slipped in the winder
holes to two or three times their length
before starting to wind. This meuans
that one person holds the model flier
by the propellers and rear end of
longerons while the other winds the
motors to the desired degree. The
motor hooks are then slipped into the
hooks made to receive them at the apex
of the triangular frame work.

Automobile Tire Repairs
(Continued from page 336)

nent nature can be made by using small
portable vulcanizers which may be
heated by either electricity or vapor.
When these are used a special vulcan
1zing cement is necessary and uncured
rubber stock must be used for patching
or filling openings caused by punctures
or blow-outs. The patch of raw mate
rial is applied to the cemented surface
of the tube or casing and the vulcanizer
causes the rubber of the patch to unite
perfectly with the old material and
forms an intimate bond. The view of
the inner tube at Fig. 6-B shows va-
rious sized holes and sizes of patches
to use in making repairs. It also shows
defects that cannot be patched but
which must be vulcanized.

A simple vulcanizer is shown at Fig.
6. It consists of a pair of arms termi-
nating in a stationary disk and a swiv-
eled disk with a cupped upper surface;
the cupped piece is on the upper arm
and the two disks are pressed together
with the tube to be repaired between
them by means of a thumb-nut. The
heating medium is a disk of prepared
fuel which is placed in the cup of the
upper disk and ignited with a match.
It burns, or rather glows, without flame
and produces exactly the heat required.
Patches are applied without cement
other than that on the face of the patch.
The process is to clean and roughen the
tube, apply the patch, clamp it in the
vulcanizer, light the disk and let it
stand for five to eight minutes after
lighting. A patch so vulcanized cannot
be removed without tearing the tube if
the repair has been properly made.
Fuel disks and patches are supplied
with the vulcanizer.

Another simple and cheap flame vul-
canizer of late design is also shown at
Fig. 6.
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OLID dies are used for roughing
out a thread that is to be finished
by an adjustable die; they are

S

also used where accuracy is not essen-

tial. They are used on bolts, for cut-
ting threads on pipe, as pipe threads
are made tapering, and sizes may be
varied by the distance the die is run
onto the work.

The size of a die is always deter-
mined by the sizé of the screw it is to
cut, regardless of the size of the piece
of steel from which it is made. For
instance, a 1% in. die will cut a screw
that is 1% inch in diameter. The blank
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MECHANICAL NOTES

SHOP PRACTICE

FOR AMATEUR MECHANICS

By George F. Kuhne

is usually machined to size and thick-
ness before the thread is cut in the
hole; although a practice is to cut the
internal thread, then screw the piece
onto a threaded mandrel and finish it
to the proper diameter and thickness.
This insures all portions being true
with one another. When the thread is
cut in a die with an inside threading
tool, and the threads on the mandrel
are cut in the same lathe, this method
may be used, but is not advisable where
a slight change in shape of thread is
objectional, for the thread may be
strained when the die is machined.

Thr-ead-Cutting Dies

Square dies are used almost alto-
gether for cutting bolts, or large screws
with coarse threads, for they may be
held securely in holders having square
openings. When making a square die,
the blank is machined to size first, one
side polished and a mixture of Blue
Stone and water applied, which will
produce a coppered surface for laying
out, and all lines made will be plainly
v131ble

The center of the blank is obtained
by scribing lines across the corners, as
shown in Figure 1. It should be prick-
punched for center at the intersection
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of the lines, after which it may be
strapped to the face plate by means of
strups and bolts and the true ceater
located by means of a center indicator,
as In Figure 2. 1f possible, the hole
should be bored to tap size after drill.
ing; this is done with an inside boring
tool, and insures accuracy. 1f the hole
18 too small to permit use of the boring
tool, care must be taken that the drill
used is started correctly and runs true.

In order that the die will start onto
the stock, it is necessary to chamfer the
threaded hole as shown in Figure 3.
A fine pitch requiring but three, while
a coarse thread should be chamfered
four threads. T'he chamfering on the
face of the die should not be much
larger than the diameter of the screw
to be cut. This may be done by a tool
in the toolpost or with a taper reamer
of the proper form. This should be
done before the clearance holes are
made.

It is considered advisable to give dies
for ordinary work four cutting edges,
yet for some small work three cut-
ting edges work very nicely. For cut-
ting threads on tubing, or on pieces
where a portion of the circumference is
cut away, as shown in Figure 4, it is
necessary to provide more cutting edges.
I'he dies made for commercial purposes
are usually given four cutting edges,
although there are exceptions. In order
to provide cutting edges it is necessary
to make holes, shown at A A A A, Fig-
ure 5. These are known as clearance
holes and provide a receptacle for the
chips and allow the lubricant to flow
freely to the cutting edges. There are
several methods used for making the
clearance holes, the more common is to
lay off the holes with dividers, prick-
punch the centers, then drill to the
desired size. Another method consists
in turning a threaded piece of steel into
the threaded hole in the die; this piece
must screw in very tightly. Lay off
the centers of the clearance holes on the
back of the die, and drill frum this side.
After the plug is screwed into the
threaded hole, it must, of course, be
faced off “flush” with the sides of the
die.

A third method for large dies is in
laying off the centers of the holes and
die, then drilling the clearance holes
first, the die then will appear as Figure
6; after which pieces of steel are driven
into the holes, and must be tight. After
making the ends flush with the sides of
the blank, the center hole can be drilled,
tapped, and countersunk and the plugs
driven from the clearance holes.

A rule often followed is to make
clearance holes one-half the diameter
of the screw; that is, 5§ in. die would
have clearance holes 5/16 inch in
diameter, and the centers of these holes
would be laid out on the circumference

.
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of the threaded hole, as shown in Figure
1. This does not always give a suth
cieatly large clearance hole, and it is
considered better to dril] larger hol
farther from the center, producing the
effect shown in Fig. 8. This is true
of small dies where the clearance holes
are often of a diameter several times
lyrger than the screw to be cut. The
widths of the lands A, Fig. §, should
be about 1/16 of the circumference of
the screw to be cut.

For general shop use the cutting
edges of dies are made radial, as shown
by the dotted lines in Fig. 9, but for
various alloys of copper it is often bet-
ter to give a negative rake; that is, the
cutting edges face back of the center.
In order that the die may cut, the cut-
ting edges are given clearance. This
must extend to the edge, but too much
stock must not be removed or it would
be too short and have no chance to cut.
The next cutting edge would have twice
the amount of work to do and a rough
finish would result.

While dies for bolts and most heavy
work are made square, the dies for
screw-machine and turret lathe work
are round. There is no particular rule
governing the size of die blanks, but
they are ustally made to fit the holders
used in the machines. Ordinarily it
1s not considered advisable to make
them smaller than 215 times the diam-
eter of the screw to be cut. These dies
are made both solid and adjustable, and
the same general directions given for

square dies should be observed when
making. Adjustable dies are made the
same as solid dies, except for the pro
vision for sdjustment, when a slot ex.
tends from the clearunce hole to the
circumference. When the thickness of
the stock between the bottom hole and
the outside of the die is too great to
allow for adjustment, it is customary to
file an oblong hole, as in Figure 10, or
the small hole, as in Figure 11, may be
drilled so that it will break into the
clearance hole. To prevent the die
springing when hardened, a thin wall
of stock should be left, as shown at A,
Figure 11. After hardening this can
be ground away with a bevel emery
wheel, or with an ordinary wheel hav-
ing sharp corners, holding the die so
that the wheel will grind a groove about
equi-angular,

As stated previously, the diameter of
the die should not be smaller than 2}
times the diameter of the screw. The
length of the threaded portion about
174 times the screw diameter, though
at times it is necessary to make dies for
cutting small screws much thicker than
this. The dies should be heated uni-
formly to a low red heat, and when
quenched in water should be moved
rapidly back and forth to force the
water through the opening to insure
hardening of the threads. Brighten the
face after hadrening, and draw to a full
straw color. Adjustable dies should be
drawn to a blue at the portion where
the small hole B of Figure 11 is drilled.

Honorary Mention

ANY of our readers have no
doubt become interested in the
practical articles written by Mr. Joseph
Dante, Jr, A. S. E. E,, of Torrington,
Ct. Mr. Dante and some of the ma-
chines he has described in

b o

EVERYDAY ENGINEERING appear in the
accompanying photographs. Mr. Dante
is a member of the A. S. E., and is one of
those who is lending valuable assistance
to the society by the practical machines
he designs and constructs.
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Operating Temperature of Gasoline Motor Parts

HE degree of heat present in the

I interior of an internal combus-

tion motor and how it affects the
lubricating oil depends upon a number
of factors in the design of the motor
parts, the materials of which they are
composed and the action of the auxil-
iary groups having some bearing on
motor temperature, such as the lubrica-
tion and cooling systems. Certain op-
erating temperatures are desirable, as
there will be a great loss in efficiency
if a motor is cooled too much, yet if
the heat is too high lubricating troubles
will be met with. The aim of most
designers is to keep the jacket water at
180 to 190 degrees Fahrenheit and the
temperature of the cylinder walls should
not exceed 350 degrees Fahrenheit.

The operating temperature of various
motor parts as determined by careful
laboratory experiments are shown in ac-
companying illustration and demon-
strate that motor oils are exposed to
higher temperatures in their actual ap-
plication to internal combustion en-
gines than they are in the majority of
laboratory heat tests. This is especially
true when the heat within the combus-
tion chambers, upon the upper surfaces
of the cylinder walls and lower or in-
side surfaces of the piston heads is con-
sidered. Below the pistons, the heat is
less severe than above them, but the
temperature is sufficiently high to cause
chemical and physical changes in the
oil. This causes a deposit of sediment
in the crankcase and no lubricating oil
known is free from this characteristic.

Some oils will deposit more sediment
than others because they will break
down more easily under the heat, and
the rate of sedimentation is a good in-
dex of the suitability of the oil for
engine lubrication.

One can take two oils of the same
viscosity and obtain widely varying re-
sults as to sediment when both are
tested by running them in the same
motor. A yellow oil of the highest
quality will change from that color to
a grayish blue even after a few hours’
use. After several days the oil has
turned entirely black and is opaque.
Draining a sample of this oil in a test
tube and allowing it to stand twenty-
four hours will result in a deposit of

black sediment at the-bottom. The
oil above the sediment will be red in
color and can be used again.

For oils of the same grade, the volume
of sediment is an index to the severity
of operating conditions and degree of
temperature in the interior of different
motors. For oils of differing quality,
used in the same motor, the deposit is a
gauge to the grade of oil used. A chart
presented herewith shows the results of
motor oil tests in a graphic manner and
shows why viscosity is not the only
point to be considered in selecting an

a few minutes’ running in the motor
and will not clear up after it is allowed
to stand as a good oil will, but will
remain a grayish color even after it has
deposited a large quantity of sediment.
Such oil cannot be used again because
its chemical nature and physical prop-
erties are different than when first sup-
plied the motor and its lubricating value
is negligible.

It will be evident that besides re-
ducing friction in the motor mechanism
the lubrication system is an important
adjunct to the cooling system in keep-

Cylinder Walls
180°to 350°Fahr.

,Heat of Explosion 2000° to 3000° fahr.

. Piston Heads
* 3C0°to 1000°Fahr

i

’
so ”

Crank Bearing 0il
140° 140 250° Fahr

[
: Prston Walls
1 /200°t0400°Fahr
’I"
<,
i
i
g
% L"Z’

Sump 0il 90° to 200 °Fahr.s

Fig. 1. Sectional view of four-cylinder motor, showing the temperature attained by various
engine parts and heal imparted to the lubricating oil

engine oil to get best results.

It is stated that the poor resistance to
heat of inferior oils is due to sulpho-
compounds of various kinds present
and may also be caused by decomposi-
tion of other unstable compounds and
absorption of oxygen by the oil itself.
These sulpho-compounds may be de-
composed by heat to liberate free sul-
phuric acid gas which has a pronounced
pitting action on the exhaust valve
heads, seats and stems, though it has a
negligible effect on the bearing surfaces
in the crankcase.

A poor oil will turn black after even

ing the motor parts from heating up
unduly because of the heat absorbing
qualities of the oil. The reason why
this is so can be clearly understood by
referring to the diagram of the typical
constant feed splash or “pump-over”
system herewith. The heated oil re-
turns to the pump by gravity, where it
is cooled by radiation to air currents
passing the engine base and is pumped
up again into the crankcase troughs,
from which points it is distributed by
the scoops on the connecting rod big
ends to all parts of the motor interior.
The oil cools the motor interior ap-
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preciably in circulating nround in this
\\‘lly.

‘The temperatures indicated on dia-
gram also demonstrate why a cooling
system is necessary, as if there were no
means provided for cooling other than
the lubricating oil the parts would, heat
up so much that the pistons would
seize in the cylinders. The excessive
heat would also cause the oil to become
so thin that it would lose its cushion-
ing qualities and would also decom-
pose. The pistons are hotter than the
cylinder walls because the latter are
cooled directly by water circulating
around them through jackets, whereas
the pistons must conduct their excess
heat to the walls and other engine parts
through an oil film.

If the heat of combustion was main-
tained it would be sufficient to melt the
metal of which the engine is composed,
but it exists only for short periods. In
a four-cycle engine the cylinder should
be cooled during the intake stroke by
the relatively cool vapor from the car-
buretor and there is but little rise in
temperature due to compression on the
next stroke. While the temperature at
the time of combustion is high it be-
comes less as the gas expands, drops
rapidly when the exhaust valve opens
and continues to lessen in value as the
piston moves up during the scavenging
stroke,

Two-Spark Ignition

O N some forms of engines, especially
those having large cylinders, it is
sometimes difficult to secure complete
combustion by using a single-spark plug.
If the combustion is not rapid the effi-
ciency of the engine will be reduced
proportionately. The compressed charge
in the cylinder does not ignite all at
once or instantaneously, as many as-
sume, but it is the strata of gas nearest
the plug which is ignited first. This
in turn sets fire to consecutive layers of

.
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the charge until the entire mass i
alame.  One may compare the com
bustion of gus in the gas-engine cylin
der to the phenomena which obtains
when a heavy object is thrown in, a
pool of still water. Jirst a small circle
is seen at the point where the object
has passed into the water, this circle in
turn inducing other and larger circles

Fig. 3. Two pole spark plug for two-spark
ignition

until the whole surface of the pool has
been agitated from the one central point.
The method of igniting the gas is very
similar as the spark ignites the circle of
gas immediately adjacent to the spark-
ing point, and this circle in turn ignites
a little larger one concentric with it.
The second circle of flame sets fire to
more of the gas, and finally the entire
contents of the combustion chamber are
burning.

While ordinarily combustion is suffi-
ciently rapid with a single plug so that
the proper explosion is obtained at mod-
erate engine speeds, if the engine is
working fast and the cylinders are of
large capacity, more power may be ob-
tained by setting fire to the mixture at
two different points instead of but one.
This may be accomplished by using two
sparking plugs in the cylinder instead
of one, and experiments have shown that
it is possible to gain from twenty-five
to thirty per cent in motor power at

high speed with two-spark plugs, be
cauise the combustion of the gas g ac-
celerated Ly igniting the gas simy!
taneously in two places. To fit u double-
spark system successfuly, one of the
plugs must be a double-pole member to
which the high-tension current is first
delivered, while the other may be one
of ordinary construction

A typical double-pole plug is shown
in section ut Fig. 3JA. 1In this mem.
ber two concentric electrodes are used,
these being well insulated from each
other. One of these is composed of the
usual form passing through the center
of the insulating bushing, while the
other is a metal tube surrounding the
tube of insulating material which is

BTN (ot L.
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Fig. 4. Double distributor magneto for two-
spark ignition

wound around the center wire. The
current enters the plug through the ter-
minal at the top in the usual manner,
but it does not go to the ground because
the sparking points are insulated from
the steel body of the plug which screws
into the cylinder. After the current has
jumped the gap between the sparking
head and the point, it flows back to the
terminal plate at the top, from which it
1s conducted to the insulated terminal
of the usual. type plug.

The method of wiring these plugs is
shown at Fig. 3B. The secondary
wire from the coil or magneto is at-
tached to the central terminal of the
double-pole plug, and another cable is
attached to the insulated terminal plate
below it and to the terminal of the regu-
lar type plug. One is installed over the
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inlet valve, the other over the exhaust
valve, if the system is fitted to a T
head cylinder. Before the current can
return to the source it must jump the
gap between the points of the double-
pole plug as well as those of the or-
dinary plug, which is grounded because
it is screwed into the cylinder. When
a magneto of the high-tension type fur-
nishes the current a double distributor
is sometimes fitted as shown in Fig. 4,
which will permit one to use two or-
dinary single-pole plugs instead of the
unconventional double-pole member.
Each of the plugs is joined to an indi-
vidual distributor, and as but one prim-
ary contact breaker or timer is used to
determine the time of sparking at both
plugs, the ignition is properly synchro-
nized and the sparks occur simul-
taneously.

)

KEROCLEAN

\HIS non-inflammable cleanser is
1 claimed to remove grease spots
from delicate fabrics without injury
and cleans all kinds of jewelry and
tableware by removing fats and tarnish,
kills moths, insects and household
pests by suffocation and extermination,
and helps ironware by removing rust,
brassware by removing grease, copper-
ware by removing verdigris. It is as
clear as water and will stand any fire
test.

Kerosene ............ 1 ounce

Carbon Tetrachloride
(Commercial) ..... 3 ounces

Oil of Citronella...... 2 drachms

Mix, and filter if necessary. If a
strong odor of carbon bisulphide is de-
tected in the carbon tetrachloride, first
shake with powdered charcoal and fil-
ter, repeating until the odor is no longer
objectionable.

NOISY REAR AXLES

UT little trouble is experienced

with shaft-driving systems because
the driving gear and universal joints
are so well enclosed on modern axles.
The bevel or worm driving gears are
packed in lubricant as a rule, and but
little wear is noted, even after several
seasons of use. An important point
to observe with all forms of axles is to
make sure that the anti-friction bear-
ings are kept properly cleaned, adjusted
and oiled. The oil or grease used
should contain no acid and should be
of the best quality. Care should be
taken in washing the car to prevent
water from entering the bearing points.
If the gears of the rear axle are noisy
it is due to improper adjustment or ex-
cessive wear between the teeth. Grind-
ing sounds usually result from mesh-
ing gears too deeply, while loose ad-
justment is manifested by rattling.
Heating of worm gearing indicates poor
adjustment or lack of lubricant.

Purchasing a Second-Hand Motorcycle
By Albert Arnold

IN the present state of efficiency of
motorcycle manufacture, no machine
can be said to be worn out for several
years, but styles change, and there will
always be those who want to be right
up to the minute regardless of the ex-
pense entailed. In consequence, there
is a large number of excellent second-
hand machines on the market to-day.
The first thing to consider is whether
the machine in question is worth pur-
chasing at all. With the large selec-
tion offered one can afford to be par-
ticular; there are some faults which
it is not worth while to attempt to
remedy. The question of age resolves
itself entirely into a question of make,
for, if the machine was a good one in
the beginning, it will be good much
longer than one which was originally of
a lower grade; but the matter of de-
sign is also important.
- Be sure its maker is still in business.
A machine of short wheel-base, high
saddle, high-hung engine, and short
handle-bars will never be comfortable,
and it would be wiser to wait for an
opportunity to obtain one of a more
modern build. Transmission must also
be considered. The type is entirely a
matter of personal preference; but
block chains, roller chains too small
for their work, a narrow flat belt with
an idler, “V” pulleys not cut to twenty-
eight degrees, or too small an engine
pulley, can never be made to give effi-
cient service. A cracked frame lug,
cylinder, crank-case, or piston, or a
buckled wheel, also mean repairs that
had better be left for the buyer with
mechanical skill.

Not less important is the condition of
the engine. This is the heart of the
machine, and, if it has been seriously
injured, the cycle will be part of the
repair shop furniture for some time to
come. Jack up the rear wheel, and
stand on the pedal with the exhaust
valve dropped. A modern twin en-
gine in good condition will hold your
weight almost indefinitely in this man-
ner, but if the pedal does not fall for
several seconds, the cylinder and rings
may be considered to be in good con-
dition. If it goes down rapidly, the
engine should be examined further.
Have the cylinder taken off and run

your finger carefully all over the in-
side surface. If you find any cuts,
scratches, grooves, or rough spots, it
must be replaced. If, however, it is all
bright and smooth, you may turn your
attention to the rings. Examine care-
fully the surface which rubs against
the cylinder. It should be all brightly
polished, but there will probably be
dark spots. If these spots are very
frequent, you had better steer clear, but
if only a few it simply means new
rings. First, however, be sure that you
can obtain new rings for that particular
make of model, as it is an expensive
job to have them especially made.
While you have the cylinder off,
glance at the bearings. Run off the
belt or remove the chain and try to
move the pulley or engine sprocket up
and down. A small amount of play
is to be expected here, but if it is at
all great, new main bushings will be
needed, the cost of which must be added
to the price you are to pay. The same
is true of the crank and wrist-pin bush-
ings. The former can be tested by
moving the connecting-rod up and
down while the flywheel assembly is
held still, and the latter by holding the
connecting-rod with one hand and mov-
ing the piston up and down with the
other. If the motor is a ball-bearing
form and the bearings are worn, re-
member that these cost money, in fact,
several times as much as plain bear-
ings. Better let someone-else buy them. -
Next to motor repairs the tires are
probably the most expensive parts to
renew. These are often overlooked in
buying a second-hand mount, because
they can be obtained anywhere, but it
should be remembered that they cost a
great deal. A flat tire means a puncture
or rotten tube. Chains or belts are also
large items, and their condition should
be noted. Do not forget to examine the
sprockets, as, if they are worn unduly
it will be useless to replace the chains
unless they are replaced also. Dam-
aged pedaling gear, broken brake,
dented tanks or rims, bent spokes and
broken mud-guard stays or' control
levers, are of less importance, as they
are easily repaired, but they should ail

be looked for and taken into consider-
ation.

A MICROSCOPIC COMPRESSED AIR ENGINE

NE of our contemporaries tells us

that a young jeweler of Hills-
boro, N. D., has made a miniature
compressed -air engine which is only
three-quarters of an inch long and
weighs only 214 grains. The cylinder
is 28/1000 of an inch bore, the fly-
wheel is 9/64 inch diameter, and the
piston stroke is 38/1000 inch. The

above seems quite wonderful—we doubt
if any of our model makers can exctl
it. But it does seem rather misspent
ingenuity, for the same amount of
effort and skill could do so much more.
The achievement is one of note and we
would be glad to hear from any of our
readers who can match it.
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Notes on Pressure Gauges
By Henry B. Graves

HE December, 1918, issue of
EVERYDAY [NGINEERING con-

tained an article on “Making
Small Pressure Gauges.” The author,
having been engaged for some time in
research work for a large firm manu-
facturing this line of goods, wishes to
elaborate slightly on the description
and methods given in the aforemen-
tioned article, and at the same time
present workable details of an electrical
controlling pressure gauge of his own
design and construction.

Manufacturers of Bourdon pressure
gauges make use of a tube which is al-
ready drawn to the required flattened
shape, and these tubes are bent to their
final circular contour by special tools
and machinery. However, for experi-

mental purposes a practically perfect
tube can be easily formed as follows:
Take a piece of thin walled brass tub-
ing and place same between the jaws
of a wide and smooth-jawed vise.
Carefully close up the jaws after first
inserting in the tube a piece of flat stock
of the same thickness as the required
mean diameter of the finished tube.
This will prevent the tendency of the
tube to buckle in in the middle. This
tube should be a couple of inches longer
than the finished tube is required to be.
When this is done, the tube should be
annealed by heating to a dull redness
and quenching in water.

The previous article instructed the
maker to flatten out the tube by ham-
mering over a piece of flat stock, but
that method would give a very inferior
job, and a tube so strained and marred
that the expansion would not be the
same in all parts of the tube when in
use. It would also be practically im-
possible to curve the tube to the re-
quired shape by the instructions given
without causing the tube to kink and
buckle. This operation can be per-
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fectly accomplished if the tube is first
filled with melted rosin and then bent
around the circular form. The tube
should then be sawed or filed off to
the required length, after which the
rosin can be removed by a gentle ap-
plication of heat.

The person starting to calibrate a
gauge might well spend a great bit of
time and thought trying to figure out
a practical pressure tank from the draw-
ings which accompany the article in
the December issue, especially so if
he wishes one capable of holding a
high pressure. A very cheap and sim-
ple outfit for this purpose may be ar-
ranged by screwing two ordinary caps
onto the ends of a short length of high-
pressure steam pipe, which can be ob-
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tained for a few cents at any plumbing
shop. A hole may be drilled in each
cap and tapped to accommodate the
screw terminals of the standard and
experimental gauges. For filling the
tank thus formed an ordinary tire valve
may be tapped into any part of the
system.

Reference to Fig. 1 will show the
general gauge construction used by
manufacturers. The tube B is soldered
into a block as shown at A. This leaves
an uninterrupted circular form of the
tube giving an even distribution of ex-
pansion and at the same time being a
very simple method of construction.

As the expansion of the tube is very
small, the travel of the pointer is in-
creased by means of a pinion and
curved rack or sector gear as shown
at E and D. An old watch or clock
movement will furnish an admirable
unit for this purpose, as any gear can
be mutilated to furnish a curved rack
as shown.

A wide adjustment of the indication
may be obtained by means of the slot
I, as the leverage may be varied by the

position of the end of the connecting
link T in this slot.

The commercial movements also em
body a hair spring on the pointer shaf
which serves to take up the back-lash
in the gear teeth and connecting links.

Fig. 2 shows the face or dial of an
electrical controlling pressure gauge.
A circular slot C is cut in the dial of
the instrument. Contacts K and E are
so arranged as to slide in this slot to a
position corresponding to any pressures
on the scale. Contact I on the pointer
is so placed as to brush contacts E and
E’ when passing over them.

Fig. 3 shows a cross-section of the
dial taken through the slot, and also
gives details of the sliding contacts. In
this figure A is a cross-section of the
dial; B is the pointer with contact pip
K in place; C, D, and E are hard
rubber or fibre insulating washers and
bushings; F is a brass contact screw;
G, H, I, and J being respectively
spring washer, a plain washer, a nut,
and a flexible connecting cord. This
construction allows the contacts to be
pushed around in the slot to any posi-
tion from the front of the dial, the
spring washer tending to hold them in
any position placed. A false dial back
of the main dial prevents the connecting
cords from interfering with the gauge
movement.

‘The author designed this gauge for
use in a garage where, in connection
with suitable relays it alternately
started and stopped a pump motor
which maintained a constant air pres-
sure in the tire air service tank. The
same gauge, however, may fill a number
of different uses. It can open and
close draughts on a steam boiler or
control the throttle of a gas engine. It
may be used to operate signal lamps or
ring a warning bell at any maximum or
minimum pressure desired. In fact,
its uses can only be limited to the in-
genuity of the engineer.

Everyday Engineering Work-
shop Contest

S announced in the August num-

ber of EVERYDAY ENGINEERING, 2
first prize of $25.00 will be paid to the
experimenter who sends in the best
photograph and description of his
workshop or laboratory before October
1. The second best set of pictures and
description will bring a price of $15.00.
The descriptive matter should not be
over 400 words in length. For fur-
ther information see the announcement
in “Everyday” referred to above.

A number of photographs have been
received and before the closing date it
is hoped that several hundred will be
on hand. Don’t fail to send a photo-
graph of your shop or laboratory in
before Oct. 1st, 1919.
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Large Airplanes for

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

‘ x Y HILE the rigid dirigible gives
promise of being the type of
aircraft that will eventually

carry passengers and other freight on

the long-distance flights, for relatively
short distances, say under 1,000 miles,
and where time is an object, one can ex-
pect to see large airplanes developed
that will have a passenger capacity
much larger than we can obtain in ex-
isting types. There is much to be said
in favor of the airplane as relates to

planes are already available for passen-
ger carrying, these being the types de-
veloped during the war for bombing,
which can readily be used by slight
changes necessary to replace the bomb
racks with accommodations for passen-
gers. This has already been done in
the case of the Handley-Page in Eng-
land, the Farman in France, the Cap-
roni in Italy and the Curtiss and Glenn
Martin in this country.

The Handley-Page was one of the
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low first cost and operating expenses
as compared to the dirigible. To oper-
ate lines of large airships ranging in
capacity from 2,000,000 to 10,000,000
cubic feet would call for the investment
of enormous sums, and it is doubtful
if private capital is yet ready for en-
terprises of this character. Large air

Handley-Page twin motored biplane in several flying positions

roost successful of the airplanes used
by the allies for night bombing pur-
poses and was the pattern from which
the Gotha of the German forces was
copied. There are nonc of the large
airplanes produced today but what in-
corporate some features of Handley-
DPage engineering in their construction,

Passenger Transport

E.

notably in the landing gear, fuselage
and wing structures. The model illus-
trated at Fig. 1 is the early type 0.100
Cossack, which was equipped with two
230 H. P. Sunbeam engines and is
virtually the design that was built in
the United States and provided with
two Liberty 350 H. P. engines. While
it was afterward succeeded by much
larger craft, the main features of con-
struction were adopted in the later de-
signs. The span of the upper main
plane is 100 feet, that of the lower is
75 feet. The chord is uniform on both
upper and lower aerofoils, and is 10
feet. The incidence is 3 degrees and a
dihedral of 4 degrees is given the
planes.

The overall length is about 63 feet,
the height in flying position is 22 feet,
and when folded it is 17 feet 6 inches.
The gap between the wings is 11 feet.
Its gross weight was 10,000 pounds,
the area of the supporting surfaces is
1,642 square feet. It had a speed of
90 miles per hour at 6,000 feet eleva-
tion. It could carry 2,200 pounds or
one long ton of bombs when powered
with two 360 H. P. Rolls-Royce Eagle
engines and had an air endurance of
seven hours with the fuel carried.
Merely replacing the bomb racks with
seats would give a capacity of 12 ordi-
nary sized passengers, exclusive of crew
of three. The Handley-Page “Super,”
a much larger machine, had an upper
wing spread of 120 feet and was pow-
ered with four motors, arranged so there
were two tractor and two pusher pro-
pellers. Its endurance was said to be
14 hours and its capacity was estimated
at from 3,000 to 4,000 pounds of bombs
besides normal military equipment by
various authorities.

The Handley-Page designers solved
several difficult problems in evolving
their efficient and pioneer giant air-
planes. One of these was a landing
gear that would permit of bringing the
huge machines to earth witheut dam-
age, and it is no small achievement to
bring even a five-ton machine to the
ground at a speed of 50 miles per hour
without injuring the structure. The
writer can attest to the strength and
general excellence of the landing chas
sis design, as he has witnessed landings
made at the front in absolute darkness,
due to failure of flares to work, without
damaging the airplane. This chassis
is shown at Fig. 4. Another valuable
feature in the design was the folding
wings, which make it possible to
house the large craft in ordinary sized
hangars. This is clearly shown in
drawings at Figs. 2 and 3, the latter
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showing details of the hinge joints that
made it possible to swing the wings
back against the fuselage. Another in-
teresting point is the biplane tail at Fig.
5, this having as large a spread as
some of the small scouting planes had.
There were four elevator flaps used, two
on each tail plane and two vertical rud-
ders.

The large size of the fuselage can be
appreciated by the view of the interior
of one fitted up as a saloon for carry-
ing passengers; twelve chairs having
been provided for their accommodation.
As will be evident from Fig. 2, there is
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sufficient head room for even a tall man
in the midship section, as this is about
eight feet deep.

Even larger airplanes than the
Handley-Page super have been con-
structed by the British builders. One
of these, the Tarrant triplane, is be-
lieved to be the largest aircraft of the
heavier-than-air type yet built, and
while it met with an accident in its first
flight trials, wind tunnel tests on a
model gave every promise of this de-
sign performing well. Its description

has been published in a number of the
British aircraft papers.
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The machine has six engines of the
Napier-Lion type, said to have an ag
gregate energy output of 3,000 horse-
power, or 500 horsepower for each unit.
Four of the engines are mounted be-
tween the central and hottom aerofoils,
while the other two are installed be.
tween the top and center supporting
surfaces. Four of the motors drive
tractor screws, two actuate pusher pro-
pellers. The fuselage is a very good
streamline form and is built on the
bulkhead-monocoque principle. While
the machine was built for long-dis-
tance bombing, plans were in the mak-
ing to alter it into a passenger carrying
craft. The large size can be under-
stood by considering the span of the
middle plane, which is 130 feet, while
that of the top and bottom planes is 100
feet. The height to the top plane is
37 feet 3 inches, or about that of a
three-story dwelling house. The weight
of the giant craft is given as 45,000
pounds, of which 9,000 pounds is
available for passengers and cargo and
10,000 pounds is taken up by gasoline
and oil. This would give it an air
endurance of about four hours with en-
gines at full throttle and would permit
carrying sixty 150-pound passengers at
a speed of over 100 miles per hour.

Airplanes are reported to be under
construction in Italy of the triple-tri-
plane tandem type which will have a
capacity of over 100 passengers and a
wing spread of over 200 feet. The
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iy 1T cal M~
O

‘Biplane Cellule
Foldeda Back

Center Section.

o

Radator:
i slractor
Screw

Prlots
Cockpit,

U

bunners
‘Cockprt
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Ample protection for pilot and passengers is
provided in ten-passenger Farman air-liner

power will be furnished by twelve en-
gines, four being used in each triple
wing assembly, with an aggregate of
6,000 horsepower. Anyone with a
knowledge of the history of the devel-
opment of the mechanical arts and
sciences during the past 20 or 30 years
will hesitate to hazard an opinion about
the limits in the size of airplanes, and
it would seem to the writer that even
now, the problem is one of safely pilot-
ing, controlling and landing the large
craft rather than building them.
Another giant seaplane of Italian or-
igin is a quadruplane that will carry
150 people and seven tons of freight.
Eight 600 horsepower engines of the
12-cylinder V type are to be used, this
giving an aggregate of 4,800 horse-
power. This machine is to use steel
in its construction to a large extent, as
the wings are to have spars of that
metal, with duralumin ribs surfaced
with chrome-nickle steel sheets. The
engines are located in couples at the
front and back of the nacelles and
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celles are on the second aerofoil and in
the same vertical plane as the two
floats which contain the tanks for fuel.
Each of these floats carries a biplane
tail at their extremities. The center
part of the power plant nacelles form
engineer’s cockpits. There is a saloon
for passengers between the second and
third aerofoils, and the control will be
from a bridge on the second floor of
the saloon. - =

Care of Tops. -—-Mohalr tops should
be frequently dusted and brushed off.
Pantasote tops and curtains are best
cleaned with a soft brush dipped in
water to which a little ammonia has
been added. Afterwards rub dry.
Never attempt to clean top and curtains
with gasoline or kerosene. Do not fold
the top until it has become thoroughly
dry, because any moisture remaining in
the folds is apt to cause mildew, be-
sides making the top leaky and un-
slightly with spots. When a car is not

The engine na-

Interior of Handley-Page fuselage fitted up for carrying 12 passengers in comfort
transmit power to two four-bladed trac-
tor screws and two propellers independ-
ently of each other.

used for some time, it is best to open the
top, which keeps it well stretched and
smooth and prevents unsightly cracks.

———

T L - .
he Tarrant triplane, a large Br‘tuh design of 130 feet span and 3,000 horsepower, provides capacity for 60 passengers
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Building a

PART 11

HE future development of avia-

tion, like all evolution in science,

is a constant growth in efficiency
of engineering, resulting in a better per-
formance of the machine. Nothing is
more dependent on the accuracy of
minute detail than aeronautical con-
struction. As the purpose of this series
is to assist the amateur or professional
mechanic in a practical and brief way
to construct a successful hydro- or
land airplane, its scope does not permit
aerodynamical explanations or the dis-
cussion of choice. One can, however,
present the up-to-date methods of the
best aeronautical engineers in a con-
crete manner devoid of technicalities
and to suggest certain methods when
deemed pertinent.

Characteristics of Atrplane Lumber

A brief description of the character-
istic§ of suitable aeroplane lumber is
now the logical sequence, as it consti-
tutes the greater part of the machine’s
structure and forms the frame which
determines the shape and strength of
the entire airplane. The selection of
this lumber is unquestionably one of
the most important considerations, re-
quiring most diligent care, as there are
so many varieties and qualities. The
seasoning, the nature of the grain, and
its age changes all the characteristics of
individual pieces taken from the same
tree.

The following table will give a fair
comparison of the various character-
istics of those woods that have been
used for airplane components, but un-
less one wishes to experiment for re-
search, it is advisable to follow existing
practice in the choice of lumber as
tabulated tests will differ very markedly
with lumber in different consignments.

It will, therefore, be the writer’s
policy to recommend the generally
adopted kinds of wood for specific uses
as experience has dictated.  Silver
spruce is unquestionably the most suit-
able wood for airplane structures and
has been used for the wood parts of the
entire machine, even spruce propellers
have proven satisfactory up to certain
speed limits. Its strength-weight ratio
is nearly the highest of all the soft
woods and for most purposes it is
superior to the hard woods. Its weight
varies with moisture content and other
conditions from 26 to 33 lbs. per cubic
foot.

Next to silver spruce, white ash is
most commonly used, especially for

Two-Passenger

By Charles E. Muller

Consulting Aeronautical Engineer

landing gear struts, front longerons, en-
gine bearers, and interplane struts on
flying boats where the engines are
fastened to the struts. White ash is
especially recommended for bent pieces,
or where severe shock or vibration is
found, also where tough and resilient
members are required. Weight is then
sacrificed for other considerations, such
as greater structural strength.

Design of Wing Spars

Wing beams or spars are designed to
resist bending under compression in a
vertical plane, as the ribs assist in stif-
fening it in a horizontal plane. There-
fore the greater cross sectional dimen-
sion is vertical where possible. Channel
steel and steel tubing with and without
a wood filling have been tried, but gen-
erally discarded for many reasons. One
important reason is that the strength of
a beam varies as the square of the
depth. The one-piece solid or spindled
spar has answered all requirements,
especially for the small span machine.

The method of procedure in making
the spar is perhaps best explained by
taking the spars for this machine as an
example, as outlined in accompanying
drawings.

2 top wing front beams. .Fig. A

2 top wing rear beams. ..Fig. 2-A

2 lower wing front beams.Fig. 3-A

2 lower wing rear beams. .Fig 4-A

It will be observed that they are a
one-piece white ash beam, channelled
or spindled.

The following may appear too ele-
mentary to some, but as the wing beams
are considered the nucleus -of the entire
wing assembly or cellule, too much
stress cannot be laid on the careful
selection and machining of these com-
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ponents. If wood working machinery
is available, considerable time may be
saved, but all of the operations neces-
sary in shaping the pieces can be done
with the ordinary tools of the carpenter
and cabinet maker.

Construction of Wing Spars

The first step is to select one white
ash plank of 10 ft. x 134 in. x 8 in. or
larger and one 13 ft. x 134 in. x 10 in.
or larger, two years weather dried if
possible. These planks should have a
straight grain running in the direction
as indicated in Fig. B. This will give
what is called a vertical grain. There
should be at least six annular rings to
the inch. The more vertical annular
rings it has the stiffer it will be. The
next step is to joint one side and edge,
rip saw the largest pieces first, so that
should they spring or twist they may be
trued up for the smaller beams.

When planing stock to size do not
attempt to take off all the excess in one
cut or side, as the piece may spring out
of shape. It is absolute folly for the
amateur to attempt to use untrue beams,
the writer recalling many bad cases of
wing distortion in the early days due to
this. After the beams are tapered
lengthwise they are then spaced for the
ribs and spindled. When completed
they should be carefully supported their
entire length and the air allowed to
circulate all around them until as-
sembled in the wing.

Other methods of spar construction
are shown at Figures C to J inclusive,
and are being used for large machines
on account of the scarcity of required
sizes to make one-piece spars and also
because the built-up structures are
stronger in proportion to their weight

PROPERTIES OF VARIOUS WOODS FOR USE IN ATRPLANE DESIGN

Strength Values at 15% Moisture

. a Compression |

Fiber stress Compression |perpendicular| Shearing
at"elastic Modulus of parallel to | to grain fibér strength
Woods. Wt.feu.lft. limat. Rupture. grayn, crush- slress at parallel
. x'ni strength, | elastic limil. 10 grain,

Lbs.)sq.lin. Lbs.[sq.]sn. Lbs.]sq.lin. Lbs.]sq.lin.
Ash (White).......... 40 7,700 12,700 6,000 1,300 1,750
Ash §Black).. . 35 5,800 10,600 4,900 800 1:350
Basswood.. s 25 4,700 7,200 3,800 400 880
Béech -4 tmn. a I 41 7,400 12,600 5,900 1,100 1,700
BifENL: . & ¢ anrnions % 43 8,400 13,600 | 1,500 1,000 1,620
Cedar... .., 26 4,900 7,100 4,300 600 850
Cottonwood.......... 28 4,500 7,000 3,800 400 800
Cherry........ 356 7,300 ! 10,600 6,600 700 1,600
Crprenn ...... 31 6,100 8,800 5,400 670 040
Elnt:: 5ot icr 00 44 6,700 12,500 5,800 1,200 1,650
Bitvzne 34 8,800 9,700 6,000 760 1,020
Gumi oo pmaaenniy 34 6.700 10,400 4,900 700 1,600
Hickorysen s cun b ol ) 8,000 16,300 7,300 1,800 1,800
Mahogany.......... 30 7,000 10,000 5,500 1,000 1,420
Maple.. SRPERSA = I 42 8,100 12,900 6,600 1,200 1,900
Qillds . dava s rubtl 40 6,700 12,000 5,900 [ 1,300 1,760
Paplar........ i 28 ,800 7,500 4,100 400 000
Pine éSun.:nr) ........ 27 5,300 7,400 4,300 | 540 950
Pine (White)......... 290 5,100 7,800 4,800 480 070
Spruce.. ... . o 27 5,100 | 7,900 4,300 500 020
Walnut.. . .......... 38 7,900 | 11,900 6,100 1,000 1,300



354

than the large one-piece members

would Dbe,

Interplane Strut  Construction and
Design

I'he construction of interplane struts
18 now fairly standardized in America
to the one-piece streamlined figures,
N-P and W, with a side contour similar
to figures X-Y and Z. Laminated and
built-up struts are being used in in-
creasing quantities. (Figures R-S-T-
V and W.)

Figure 7Z yith section Z* and Z¢ is
considered the best for small planes.
Dimensions will be found under section
Z? for the interplane struts to be used in
seaplane under discussion.

Figure R shows a steel tubing used
for interplane, landing gear and cabane
struts. This strut is practically of
equal strength about the neutral axis
and for this reason is superior to the
solid spindled strut, which always has
a tendency to buckle laterally and is
sometimes laterally stayed by wires,
which is the method used by Caproni
and in the old Farman airplanes.

Streamlined steel struts, Fig. V, are
now being widely used. They are made
up in many ways. Sheet steel bent to
shape, welded or brazed is one method,
or they may be drawn or rolled from the
round section. Although used for in-
terplane and landing gear struts, they
are not so satisfactory for the latter,
owing to their tendency to buckle under
heavy landing shocks. Any strut of
parallel section, regardless of the ma-
terial used, is unsuited for shocks.

Some progress is now being made
with the production of a seamless
streamline tapered steel strut which
will undoubtedly obviate this weak-
ness and ultimately may become the
standard.

Cabane or Saddle Struts

The cabane or saddle struts are
usually of steel tubing, some are stream-
lined, Fig. A-A, with a section, Fig. R.
However, in some cases where there is
a separate center section panel like the
Curtiss J. N. 4 training planes, four
short spruce struts similar to the other
interplane struts are used, extending
from the top longeron to the upper
panel. Two pieces of Shelby 1 in.
16 gauge steel tubing are required for
this seaplane. Mark off 2 ft. 574 in.
from both ends, heat to a cherry red,
bend as shown, flattening a 114 in. sur-
face for hoisting bolt, which will be
found very convenient for emergencies
and in handling the seaplane. The
shaping and brazing of this fitting will
be fully described later with other
metal work.

The landing gear struts, Fig. Y, are
the same for a seaplane or land ma-
chine, except in length and position. A
chassis for the latter machine will be
designed for the next issue. A word
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of warning concerning the fitting and
shuping of struts is pertinent. Unle:
one is very particular in the accuracy
of this badly distorted or buckled
struts will necessitate the renewal of
the offenders. The writer recalls many
disappointments in pioneer construction
work from this cause, also some train-
ing planes during the past war had to
be dissembled and the struts refitted in
their sockets.

Wing sections, ribs and the complete
details of panels for this airplane will
follow in next issue.

YET

'HE FASTEST TRIPLANE

BUILT

N recent trials the Curtiss Model

18T triplane shown in accompany-
ing cuts has almost equalled in normal
horizontal flight speed tests the usual
diving speed of an average airplane.
As a result of exhaustive experiments in
the wind tunnel, the designers have
been enabled to develop a craft that is
at once efficient and pleasing to the eye,
because they made a careful study of

engine, o twelve cylinder V type rated
to develop 400 horsepower at g speed
of 2,500 revolutions per minute. The
bore is 4%4 inches, the stroke 6 inches
and the weight, without oil or water, is
given at 680 pounds. The engine uses
36 gallons of fuel per hour at full
throttle and the machine carries fuel
for about two hours’ flight. The wing
spread of all three planes is the same,
about 32 feet; the chord is 3 feet, 6
inches. The gap between the wings is
equal to the chord between the center
and upper and about 3 feet between the
center and lower aerofoils. The length
of the machine is slightly more than 23
feet, the height overall is about 10 feet.
The angle of incidence is 214 degrees
and there is no dihedral angle. The
area of the unbroken upper wing is 112
sq. feet, that of the two lower wings is
about 88 sq. feet each. The aileron
area is approximately 22 sq. feet, that
of the horizontal surfaces of the empen-
nage about 28 sq. feet. The area of the
rudder is 8.66 sq. feet, that of the verti-
cal stabilizing fin S sq. feet, which gives
a loading per sq. foot of sustaining

[

The Curtiss Model 18T, which tests have demonstrated to be the fastest biplace-triplane
ever built

details that make for reduced resist-
ance and incorporated symmetrical pro-
portions that insure a stream line fuse-
lage and minimum interruption of air
flow. The fuselage is a monocoque type
that presents an almost continuous con-
tour, the empennage members join the
rear end of the fuselage as though they
belonged there and the engine cowling
is curved so the front end has an almost
ideal stream line shape.

The power plant is the Curtiss K 12

surface of a little over 9 pounds and a
weight of 7.25 pounds -per horsepower.

The net weight of the machine
empty is 1,825 pounds, the useful load
1,076 pounds, which gives a gross
weight of 2,900 pounds. The useful
load is divided as follows: Pilot and
passenger, 330 pounds; useful load, 301
pounds; oil, 45 pounds: the gasoline,
400 pounds. The craft has attained a
speed for maximum horizontal flight of
163 miles per hour.
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A Laboratory Reactance Coil

CONTROLLING reactance

coil has a wide variety of uses

about the electrical student’s
laboratory and it is hoped that the de-
scription and design of the one appear
ing in the photograph will appeal to
many of the readers of EVERyDAY EN-
GINEERING. In designing the device,
the author had in mind not only the
needs of the average electrical “lab’’ but
also the limitations of the shop equip-
ment on hand to produce such a device.
The little coil shown can be used in
connection with musical arc experi-
ments, as a primary control for trans-
formers, etc. The outlay for the mate-
rials necessary for its construction is in
the neighborhood of $3.00 and the com-
plete device, if carefully made accord-
ing to the directions outlined in this
article, will have a well-finished and

scientific  appear-
ance.
Work is first

started on the core
and this is com-
posed of a bundle
of soft Norway
iron wire of No. 18.
gauge. The bun

dle is 172 inches in
diameter and S
inches long. After
the wires are rolled
into a circular
form, they are
wound with ordi

nary friction tape.
If the tape is
wound on tightly it
will be found that
the iron core wires
pack together very
nicely and form a

center for the
winding which
will not lose its

shape with ordi
nary handling.
With this done, the core is mounted
in the lathe to be wound. By referring
to the cross sectional view of the re-
actance, it will be seen that the wind-:
ing starts about 34 in. from each end.
Che author utilized this 34 in. at each
end to mount the core in the lathe. A
trip of Jg in. sheet brass was wound
around one end of the core and this end
was then placed in the lathe chuck and
the chuck tightened. ‘T'he brass sheet
prevented the jaws of the chuck from
destroying the circular shape of the
core. A wooden socket with a hole 34
in. deep and the same diameter as the
core, was made for the opposite end. A

Above: The reactance coil assembled and ready for use

By Raymond Francis Yates

Made in the A. S. E. E. Laboratory

small hole was placed through the cen-
ter of the socket into which the back
center of the lathe was placed. When
arranged in this way the core is ready
to wind.

About 2 lbs. of No. 1

wire was

mounted in

placed over the core. The drawing
shows how the winding is started. A
piece of friction tape is looped around
the wire and laid lengthwise to the core.
When several turns of the wire have
been wound on the friction tape is held
securely under it and prevents the first
turning from leaving its position. Five
taps are taken off the winding, one for
each layer of the winding. When the
winding is finished, the complete coil
is placed in a fibre tube. Holes ar
drilled in this tube so that the taps may
be brought through in order to make
the necessary connections to the con
tact points on the top of the case in

Below: The coil and the box it is

which the coil is mounted. After the
wires are brought through, they should
be covered with Empire cloth tubing
and it is well to remind the reader that
each tap should be numbered by means
of a little tag so that the proper connec-
tion can be made when the device is fin-
ished. After the winding is in place in
the tube, the tube is set upon a board
end up and hot wax is poured in. The
opposite end of the tube is then treated
in the same way. '

This completes the reactance and the
proper mounting for the coil can be
made next. Any close-grained wood
that will take a high polish is suitable
to make the mounting. The inside di-
mensions of the box are 4 x 6 in. and
the top and bottom overlap Y2 inch.
The box is held together with brass
screws. The top piece is drilled with
holes to accommo-
date seven contacts
two binding posts
and the stud which
holds the contact
arm in place. Be-
fore the device is
assembled, the box
is thoroughly sand
papered and given
a coat of wood fil-
ler. When this is
dry, it is taken off
and the box given
an initial coat of
varnish. The au-
thor used a cherry
varnish on the box
of the coil de-
scribed, but taste
of experimenters
vary. It will be
found that a cherry
color goes very
well with the pol
ished metal parts
which are of brass.
When the first coat
of varnish is dry, it is prepared down
and the final coat applied, which should
leave a piano-like finish.

While the varnish is drying, th
workman can produce the contact
points, binding posts and contact arm.
I'he contact arm is made of bakelite
with a brass strip which runs from th
stud to the contact end. To prevent the
hrass strip from bending, a screw is
placed in it as shown in the drawing.
‘The contact points can either be mad
ot purchased. It is a simple matter to
place a piece of 34 in. stock in the lath:
and to turn off seven pieces 34 in. long
with a parting tool. The pieces atre
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then mounted in the chuck one by one
and drilled out with a No. 28 dril),
after which they are tapped to receive
an 8-32 mochine screw. The sides of
the contacts are then polished and cov.
ered with lacquer. Lacquer should not
be placed on top of the contacts as this
will interfere with a good electrical
connection. ‘I'he brass strip on the con-
tact handle is also polished and lac-
quered. T'he experimenter can either
make or purchase his binding posts, but
it is a very easy matter to produce them
on the lathe with the same piece of
stock from which the contact points
were cut. With the exception of two
wooden pieces cut out to conform with
half of the outside diameter of the fibre
tube, the apparatus is readyv to assem-
ble. The
pieces re-
ferred to
can be seen
in the large
photograph

.
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How the winding is started

tacts, binding posts and contact arm
in the customary manner. When the
lid is placed on and screwed on the de-
vice is ready for use. If the experi-
menter wishes to, he can drill a couple
of holes in the end of the box to ven-
tilate the device and to prevent it

_~Brass Contact Strip

LS

A
s o A
g

~Bakelite Handle

TR Y a Yy,

from overheating when In actual use,

Owing to the fact that the winding
for this coil was put in for a special
use, it is well to remind those whe are
interested in the construction of a sim-
ilar device thut the winding should be
designed to mecet the particular purpose
for which the coil is to be used.

If & wider variation in current i
wished, the number of taps should be
increased, 1f the coil is wound with
smaller wire (say 14 or 16) a very nice
regulation of current for ordinary pur
poses can be obtained with about fif-
teen contacts. Owing to the width of
the box, it would be necessary to ar-
range the contacts differently than they
are arranged on the box shown in the
photograph. In this case, it would
probably be
best to ar-
range the
contact points

—

of the case
with the top
removed.
T hese
pieces are
cut out with
a circular or

lengthwise
with the con-
tact handle or

lever project-
ing over the
side.

A coil of
the type de-

#4--Winding

scribed will

2 — Jron Wire
]llg s(zilw :antd Core  pass at least
poal tina. e
: amperes for
When the a consider
clo r ed 1s TR = able length
ph aced on .‘,Té' l of time with-
:)zs:t,ssupi; ,;’15,"_ out seriously
, ik overheat-
will hold Y % '
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it adaptable
to the con- for most uses.

A cross-section of the assembled coil and mounting

Fastening Model Rails

to the Ties

ANY model railroad builders ex-
perience considerable trouble in
devising a means of fastening the rails

\

Tie~
\ L ~ Nail or
- Small Tack

P

Showing the method of fastening rails to
the ties

to the ties. The system illustrated in
the sketch is a very effective way to
overcome this diffculty and its sim-
plicity will appeal to those who do not
care to go to considerable expense and

trouble in originating a more compli-
cated method.

The tin pieces are first tacked to the
ties crosswise at the desired spacing
with small upholstery tacks or tiny flat
head nails similar to those used in
cigar boxes. Two tacks are put on
each piece. The track is then inserted
and the tin bent over and tapped with a
light hammer until it is tight. It is
best to finish the job with a touch of
solder at one end at least. This will
prevent the track from loosening
through vibration.

The tin fasteners used can be pur-
chased in the open market or they can
be easily made -from sheet metal. The
thinnest tin plate, copper or brass is
entirely satisfactory and all that need
be done is to cut out the proper size
squares, tack them to the railroad ties,
set the track in the proper position and
bend the surplus metal over the track.

l'urning Iron Castings
RON castings, when received from
the foundry, are often encrusted
with a thin skin of extremely hard iron.
This is caused by the hot surface
of the iron absorbing of a small
amount of carbon from its surround-
ings. This crust is so hard that it re-
sists the cutting action of the lathe tool.
Once the tool gets under the skin, it
will cut properly. The lathe tool can
be assisted in getting under the skin by
first filing a small spot on the casting.
A more effective method is that of put-
ting the castings in a pickle of 3 parts
of water and 1 part sulphuric acid.
T'his softens the skin to a workable
condition. The length of time that the
castings remain in the pickle will de-
pend upon the thickness of the crust.
Usually one-half hour is sufficient.
If the castings are left in the pickle
too long, the acid will corrode the entire
surface.
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Apparatus for the Radio Laboratory

A W avemeter that Meets the Requirements of the Radio Experimenters

’ I \HE first essential to radio ex-

perimental work 1s a wavemeter.

Lhis instrument is rather expen-
sive for the average experimenter to
buy complete, but one of the type de-
scribed in this article goes a long way
in putting the wavemeter within reach
of radio men, or at least the radio
clubs.

Fig. 1.

One of the greatest difficulties about
a wavemeter is having it calibrated.
Since standard coils are used in this in-
strument, and a calibration curve for
the condenser is given, wavelengths can
be determined approximately from the
curves given in the August, 1919, issue
for the de Forest coils. The con-
denser is type CV-1000, also built by
the de Forest company. While indi-
vidual condensers of this sort may vary
slightly, the calibration curve given
here is accurate enough for practical
purposes. The error is smaller at long
wavelengths than at short ones

By M. B. Sleeper

Figs. 1, 2 and 3 show the construc-
tional details of the instrument. Be-
cause a carrying case was already avail-
able, a standard 5x 10 in. panel was
cut to a length of 7 ins. If the full
length had been retained, however,
there would have been room enough to
mount a small hot-wire ammeter of the
Clapp-Eastham type.

The construction of the condenser
lends itself readily to mounting under
the panel. A brass disc 412 ins. in
diameter is ‘cut out and drilled so that
it can be placed between the top of the
condenser and the panel. A 74 in. hole
is allowed around the shaft. In as-
sembling, a washer is placed on each
mounting screw to separate the shield
from the panel, to increase the leakage
path to the shaft.

I'he indicating dial is made from a 4
in. bakelite disc, engraved or scratched
with 100 divisions. This dial is
clamped to the under side of the knob

by 2-56 brass screws. Opposite the
single set-screw already in the handle,
a hole is made with an 8-32 thread to
take the brass rod of the auxiliary ad-
justment. The outer end of the rod is
slotted, so that it can be put firmly into
the handle as a second set screw.

In place of a pointer, a piece of thin
celluloid is used, supported by a long

The completed meter, mounted in the carrying case, ready. for use

A scratch
on the under side of the celluloid gives
an accurate indication against the scale.

washer and machine screw.

Next comes the coil mounting. Flex-
ibility requires that the coil shall turn
in all planes. An examination of the
illustrations will show that the coil
plug is pivoted on a U-shaped piece, set
on a hollow shaft. This shaft has three
diameters, the top part 3/32 in. long
and 5/16 in. in diameter, the center
section 1g in. long by 1 in. in diameter
and the bottom part 3§ in. long and
5/16 in. in diameter. Through the
center is a 3/16 in. hol
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Ihe top portion of the shaft 1s piened
over around u §/16 in, hole in the coil
upporting yoke. Then the other end
is put through a hole in the panel. Th
large section of the shaft, bearing upon
the panel, causes the mounting to turn
moothly. Under the panel is a clamp.
ing piece 1 in. in diameter, with a 34
in. shoulder carrying two set-screws.
Phis is put over the part of the shaft

A

D
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ranged so that the coil can turn only

90 Ihis 15 a sufficient movement
and prevents twisting of the lead wires
I'wo bruss strips, Fig. 3, provide con
nections to the fixed and moving plat

As the wiring diagrams show, two

binding posts, or in this case Fahn
stock clips, are required for the con
nections of auxiliary apparatus. Wir
ing of the posts is illustrated in Fig. 3

T

Milhenries A Min, A Ma
0.04 100
0.1 250
0 +50 |
2.3 900) R
1] 2,000 0,600
40 4,000 ¥
175 8,00 4

Thus, if required, a range of 100 io
4,500 meters can be

vered

Fig. 3. Details of the condenser mounting and connections with the c oil. The condenser shield is separated from the panel by washers to in-

which extends from under the panel.
By this method the mounting is held
firmly in place.

Parts for the plug can be taken from
a standard mounting. When the plug

crease the leakage path

The calibration curve, Fig. 4, shows
the capacity of this condenser at the
different settings. If the standard
honeycomb coils are used, the wave-
lengths can be determined approxi-

In Fig. 5, several different connec:
tions are given for various uses of the
wavemeter. A shows the wiring within
the instrument itself. Actually, the
meter is only an adjustable oscillating

Fig. 2. Showing the mounting for the honevcomb coil and the indicating dial with its auxiliary handle

shaft has been put into the holes in the
yoke, the ends are headed over to keep
it tightly in place. Thus a sufficient
tension can be maintained on the plug
to prevent the weight of the coil from
moving it.

Connections to the condenser are
made by flexible cord put through the
center hole in the mounting shaft. Fig.
2 shows an arm and stopping pins ar-

mately from curves given in the Au-
gust, 1919, issue. For accurate cali-
bration, however, comparison with a
known wavemeter is required. Radio
inspectors are usually willing to help
in this work.

With the capacity of this condenser
wavelength ranges with sufficient over-
laps can be obtained from the following
coils :

circuit containing an inductance and
capacity.

If a hot wire ammeter is inserted in
the circuit, and the coil is coupled to a
source of oscillations, such as a trans-
mitter, a maximum current, as indicated
by the meter, will flow when the two
circuits are of the same wavelength
Such an indication can be obtained also
by means of telephones and a detector,
wired according to B, Fig. 5. Loudest
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coil in the receiver, a current will be
set up, at the resonance point, which
can be heard in the telephones of the
receiving circuit.

,__' ~O-
= e

signals will be heard when the wave-
meter has been adjusted to resonance
with the transmitter.

To calibrate a receiving circuit, the
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signals is indicated at the point of
silence, on each side of which signals
can be heard.

In place of the circuit just men-

H—;r-

m
S

Fig. 5. Left, circuit of the wavemeter, A. Top center, method of receiving signals for transmitter calibration, B. Bottom, center, send-

ing signals of known wavelength, C.

Right, an oscillating circuit for undamped wave work, D
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wavemeter must be arranged to send
out waves of a frequency depending
upon the capacity and inductance
used. Therefore, a buzzer, battery and
switch are connected in series between
the two posts provided, as at C, Fig. 5.
By coupling the wavemeter coil to a

This instrument, connected as at D,
Fig. 5, will generate undamped oscilla-
tion of any frequency. For undamped
wave reception, the wavemeter can be
coupled to the secondary of the loose
coupler, and beats set up with the in-
coming signals. The wavelength of the

10 157BYUESTUGETNS 100

Calibration curve of the condensér used in this wavemeter

tioned, a circuit driver, described on
page 366 of this issue, can be used.
This will give more powerful oscilla-
tions than the circuit at D.

Other uses for the wavemeter will be
discussed in the coming issues of
EVERYDAY ENGINEERING.

February, 1919—Inductances for the
radio laboratory, with tables, formulas,
and scales, Inductance of leads.

March, 1919-—Notes on radio an-
tennas, Mutual Inductance and Coup-
ling, Method of connecting a tickler,
Instrument scale engraver.

April, 1919-—Thermocouples, Multi-
purpose wavemeter, 200-meter recelver,
I'roblems of vacuum tube circuits,

May, 1919—Two-slide tuner, Oscil-
lator for the radio laboratory, Sealed

Look Back as Well as Forward

OU are probably interested in
4 knowing what we shall have in the
Radio Department during the coming
months, but how about the back num-
bers you missed? The articles listed
below are filled with real meat-—just
the clear illustrations, detailed circuits,
curves and data you need.
January, 1919—Condensers for the
radio laboratory, Scale for calculating
wavelength.

- TR :

detectors, Problems of vacuum tube cir-
cuits,

June, 1919-—Crystal detector, Erec-
tion of a radio station, The MM direc-
tion finder, A vernier condenser, Air-
plane radio telephone equipnient, Prob-
lems of vacuum tube circuits.

July, 1919—Fkquipment for the radio
lahoratory, Measurement of antenna ca-
pacity, A 200-watt airplane transmitter,
Problems of vacuum tube circuits, Sim-
ple method of obtaining negative grid
potential,
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A High Efficiency 1 K. W,
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Transmitter

) ' . . . . M . '
By Gonsistent Refinements in Ilectrical and Mechanical Design, the Inter-
national Radio Telegraph Company has Produced this Kemarkable Set.

VHE  greatest successes are not
always found in unusual things,
but more often in usual things

done unusually well, This is true of
the standard Navy design transmitter
described in this article, for its surpris-
ing efficiency is not due to any radical
features as much as to the fact that
each individual part, and the relations

’/
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=
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ous wavelengths can be obtained by an
adjustment of the controls, wavelength
of 300, 378, 476, 600, 756 and 9§
meters, standard Navy wavelengths,
are used ordinarily with antenna ca
pacities from 0.0007 to 0.0012 mfd.

. These wavelengths are given instantly

by moving the wave change switch to
any one of the desired positions.

l

ance from the more common designs
I'he rack and gaps will | n in the
front view. Above is the wave change
switch and coupling adjustment at th
right. At the top are the volt- and
ammeters, wattmeter, and radiation
ammeter.  Control handles, for the
close adjustment of each .wc]cng[h,

protrude from between the meters. Be

A creditable example of American radio engineering is this 500-cycle transmitter

of these parts to the whole, have been
worked out with extraordinary care,
both as to electrical and mechanical de-
sign.

This transmitter is of the quenched
gap type, operating on 500 cycles. It
is intended for ship or shore work,
though it has been used chiefly by the
United States Navy where space al-
lowed a generator mounting separate
from the radio panel. Although vari-

The motor-generator is supplied with
120 volts D. C., giving 1.7 horsepower
at 2,000 revolutions per minute. At
this speed, the inductor type alternator
geenerates 10 amperes at 125 volts,
under full load, which, with a power
factor of 80%, is 1 kilowatt. Controls
for the motor and generator are mount-
ed on the lower part of the panel.

A new type of quenched gap mount
ing is used, quite different in appear-

hind the panel are the transforme:
mica condensers, primary and second
ary coils of the oscillation transformer,
and the antenna loading coils.

A simplified circuit is given here
which shows the use of the various
parts of this set. Three telegraph keys
are provided for breaking the A. C
current. One is a hand key, another
is a relay key, and a third a telegraph
key operating the relay on 120 volts
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D. C. Included in the power circuit
is the primary of the transformer and a
2-step impedance for cutting down the
power. As will be explained later, the
impedance switch and spark gap selec-
tor arc operated simultaneously.

The secondary of the transformer is
wound with a ratio of 38 to 1 to the
primary turns. In the rear view a

three-ball protective spark gap is shown,
with two sides connected to the wind-
ing, and the center to the ground.

The rear view illustrates the loading coils and wave changer shown in the simplified circuit diagram.
circuited to prevent Lhe absorption of energy

Heavy copper strips lead to two Dubi
lier mica condensers, and on to the
spark gap and oscillation transformer.

The quenched spark gap units are
made up of two silver surfaces set in
brass discs. Mounted on each disc is
a copper frame giving it the box-like
appearance shown in the photographs.
So great is the heat-radiating surface
that no air blast is needed for cooling.
‘Two brass discs are clamped together
by an insulated screw at the center, so
that an airtight sparking chamber is
formed. A complete unit is shown in
the illustration of the spare parts, lying

on the front of the left-hand chest. A
fixture and wrench for taking the gaps
apart or putting them together can be
seen at the right of the separate unit.
Clips are provided in the spark gap
rack to make connections with the units
as they are pressed down in place, or
to short circuit the space when the gaps
are removed. At the left of the rack
are two handles which control the num-
ber of gaps in use. The one with the
crank carries three contacts to give the

Jol
the primary of the oscillation trans-
former are set into the main panel. The
pancake coil can be seen in the side
view, close behind the panel. Taps on
this coil are taken off by flexible leads
and adjustable clips.

The antenna circuit is made up of a
radiation meter, loading coils, and
coupling coil. When the wavelength
switch is rtotated, it varies the induct-
ance of the coupling coil and loading
coils, as well as of the oscillating cir-

Y-
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main adjustment; the one with the
knob has six contacts for fine adjust-
ments.  Connections can be traced
from the first gap at the left to the
three-contact shaft, across to the six-
contact shaft, and out at the right-hand
gap. A crank, fitted to the main ad-
justment shaft, just inside the rack at
the left, moves the primary impedance
switch. Thus, as the power is cut down
by reducing the number of gaps, the
correct impedance is simultaneously in-
serted in the generator-transformer cir-
cuit.

Contacts to vary the inductance of

. —

|

All unused inductances are short

cuit. The coupling coil or secondary
of the oscillation transformer can be
moved back and forth by means of the
handle at the left of the panel. A scale
is provided to show the separation be-
tween primary and secondary in inches.
The wiring diagram shows the use of
the switches on the shaft of the wave.
changer.

Each loading coil has an individual
adjustment, accomplished by the rota
tion of one of the handles, through a
bevelled gear and contact sliding on an
arm secured to the gear. With this
arrangement the antenna circuit can be
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tuned to each wave, according to the
position of the wave-change switch at
the front of the set. By tracing the
connection from the center of the sec.
ondary switch, it will be found that the
unused portions of the loading induct.
unces are short circuited.

In the illustration of the Spare parts,
the antenna switch and lighting switch
are shown. The antenna switch is so

arranged that, in the down position of
the arm, the antenna side of the receiv-
ing set 1s connected to the ground, the
transmitter is connected to the antenna
by means of the bridge at the top of the
insulating post, and the A. C. generator

"-_'-... 1 e .
Spare parts supplied with the transmitter.
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circuits have been worked out to operat
at resonance, giving the greatest pos-
sible efficiency,

On an antenna of 8 ohms, the radia
tion is 8 amperes or over. Since th
output in watts is

W=1I*R
where W power in wautts
1 current 1n amperes

and R radiation  resistunce in
ohms,

under these conditions
W\ 8°x8
W =64x8

or watts in antenna-— 512
If the generator is putting out 1,000

’ ""u 3 ¢ -_.‘
b =g} = i} iq
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The lighting switch, operated by pendant handles

is designed to be fastened overhead

circuit is closed by the contacts on the
base.

The lightning switch is designed to
be mounted overhead, so that, by pull-
ing the handles, the antenna can be
grounded or connected to the radio
apparatus.

One of the features which contribute
to the efficiency of this set is the ab-
sence of metal in the fields of the
tuning inductances. All the mounting
rods and supports, even to the clamping
screws, are of bakelite. Heavy bake-
lite insulation is used throughout the
set. The two factors just mentioned
increase the efficiency because they de-
crease the eddy current and leakage
losses. Short connections are made
possible by the compact arrangement,
yet losses which sometimes occur when
instruments are crowded have been
carefully guarded against. Large con-
ductors of strip or tubing join the vari-
ous parts of the high frequency circuits.
All power wiring is made by lead-
sheathed wire, with the sheathing
grounded. Moreover, the electrical
design of the generator and oscillating

watts, the per cent efficiency will be:
W output

% Efficiency :—\-v om X 100
Then, for this set,
. 512
% Efficiency = l,OOOX 100
or 51.2%

At the shorter wavelengths, the effi-
ciency is higher, reaching, under good
conditions, as much as 80%. The rea-
son for the decrease in efficiency at long
wavelengths is due to the additional
losses introduced by the much larger
amount .of loading inductance neces-
sary to tune small antennas to the lower
frequencies.

NOTICE

ON page 237 of the July, 1919,

issue a diagram was given to ex-
plain a method for obtaining a negative
grid potential. Experimenters who
studied this diagram must realize that,
because a grid condenser is used, the
direct current potential will not reach
the grid unless a high resistance leak is
connected around the condenser. This
should be of 0.5 or 1.0 megohm.

A Switch for Radio kEquipment

HIRE o number of different

kinds of connections are re
quired, the switch illustrated will very
readily meet the requirements. The
main shaft, supported by a heavy bear
ing at the front, carries several con
tacts, insulated from each other with
bakelite. A nut on the end of the shaft
keeps the parts in place.

Statienary contacts, with clips for
soldering, are mounted at the side, held
in place by screws put into the bottom
of the base. As the handle is rotated,
the parts of the movable contacts which
are bent over touch the upright piec:
and establish a connection.

Different connections can be obtained
by adjusting the positions of the mov-
able contacts, and by making them
longer or shorter.

Radio Engineers and Radio
Experimenters

’I‘HE only list of radio men is the
old call book. There is no authori-
tative list of radio men in this country.
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.

If you delay to send in this informa-
tion, you will forget. Besides your own
name, send the names of others if pos-
sible. It will be an advantage to you
yourself to be listed in the Register,
and of assistance to others who wish to
locate radio men in various parts of the
country.

There is no charge. It only requires
a minute’s time and a postcard ad-
dressed to the Radio Department,
EVERYDAY ENGINEERING. Make the
Radio Register complete.
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The Radio Dei)artment

of the last three years, may not
have appealed to the radio men, though,
as it has turned out, things happen in
the wireless world with such rapidity
that interest never flags. When we have
a moment to wonder “What next?”
something happens before we can con-
jecture as to the next event.

One thing of great significance to
experimenters is the outcome of the VT
type audion question. The arrange-
ments for the sale of audions on stand-
ard bases, as used by the Government,
as finally concluded, permit experi-
menters to buy from the Marconi Com-
pany the tube which was formerly sold
by the Moorehead Company. This dis-
position has been reached through an
agreement between the Marconi and
De Forest companies.

The tube has a small, vertical, cylin-
drical plate, and a spiral grid through
which the filament passes. A filament
current of 0.7 ampere is required with
a battery of 4 to 6 volts, giving a life
of approximately 1,500 hours. Used
as a detector, the tube will operate on
a 22.5 B battery, or, as an amplifier,
45 volts. A higher plate potential,
preferably furnished from a generator,
can be employed for undamped wave
telegraphy or telephony.

MA]\Y experimenters, as well as

some men who learned radio
operating in the Army and Navy
schools, have left the Service to go on
ship and shore stations as operators.
I'here is a greater demand than supply
for men to go on privately owned ship
stations and on vessels in the Merchant
Marine. Incidentally, the salaries paid
are far higher than before the war.

\ request addressed to the Radio
Department will bring information as
to the offices where operators can apply
for positions, or schools which fit ex-
perimenters to qualify for licenses.

UDGE MAYER, in a recent de-

cision at New York, gave a surprise
not only to radio men but to inventors
in general when he found that the origi-
nal Fleming Valve detector patents give
their owners the right to the use of
oscillator as well. Aside from the im-
mediate aspects of this case, such a
decision seems to infer that an inventor
who makes use of a scientific discovery
of another man has the rights to any
device brought out by other inventors,
as long as these later inventions make
use of the original discovery. In other
words, Fleming used the FEdison Effect
as the foundation of his detector of
radio signals. Several years later, the
Oscillion, an entirely different in-
strument from the Fleming rectifier,
was perfected by De Forest for use ay

HE prospect of settling down
I again, after the eventful period

a generator of undamped oscillations.

Can anyone see a similarity between
a detector and generator? Yet because
Fleming used the Edison Effect as a
detector he has been given the right to
the use of this Effect as a generator,
though he did not know that any type
of vacuum tube would generate elec-
trical oscillations, nor did he make
patent claims for such an action. More-
over, the Fleming Valve will operate
only as a rectifier or detector.

CUNFIRMATIUN has been made
of an 1,800-mile transmitting rec-
ord from an aeroplane, made by a one-
half kilowatt International Radio
transmitter during the American trans-
atlantic flight. In spite of claims of the
foreign press, this is the longest dis-
tance officially transmitted from an
aeroplane to the earth. It is only onc
of the many American radio laurels,
but we are as proud of it as of the
others, and do not like to have the
record discredited.

HIS month marks another step in

the effort of EVERYDAY [ENGINEER-
ING to give its readers the most and the
best in the Radio Department, the best
published. We have not stopped yet,
and we are still calling for ideas and
suggestions from the readers. We hope
we are pleasing most everyone, but
there must be some who do not find
what they want, or find what they do
not want. And we’d be pleased, too, to
have you tell us if the Radio Depart-
ment pleases you as it is.

You only need a few moments’ time
and it costs a cent less now to send a
letter. No matter what you have to
say, we want to hear from you.

By the way, have you sent in your
name as Engineer or Experimenter to
the Radio Registry? Don't let it slip by.

HE first half of one of the most

interesting radio articles ever pub-
lished, from the points of view of both
experimenter and engineer, will appear
in the October issue. It is a complete
description and discussion of the radio
compass used by the Navy Department,
both the bilateral and unilateral types.
Photographs, circuits, and details of the
apparatus will be given, with a clear
and understandable explanation of the
manner in which it works. The publi-
cation of this material has been made
possible by permission of the Navy De-
partment, Bureau of Steam Kngineer-
ing, through the courtesy of Commander
H. C. Hooper.

In the coming numbers of KVERYDAY
there will be new articles on the con-
struction of transmitting equipment
which you will find full of new ideas.

Did you ever hear of talking and re-
ceiving by wireless telephone at the

same time and on one antenna? This
is only one of the new things, and in
itself worth more than the cost of a
year’s subscription. You don’t need to
worry over finding out what is new in
radio. If it is worth while and prac-
tical, you will see it in EVERYDAY
ENGINEERING.

A Substantial Loose Coupler

HERE is very little to be done

along the lines of improving the
plain oscillation transformer or loose
coupler except in the refinement of de-
sign. This type of coupler, made up of
tapped primary and secondary coils
wound on cylindrical tubes, will still
be popular for a long time to come, par-
ticularly for receiving up to 2,500
meters.

Some of the pre-war models sold for
experimental work evidenced the neces-
sity for better design and manufacture
of this comparatively simple instru-
ment. The Radio Equipment Company
of Boston has produced a well built
loose coupler, shown in the illustration
here.  Although quite reasonable in
price these instruments are well fin-
ished and operate smoothly as to the
switches and coupling adjustment.
With a 0.0005 mfd. antenna and a
0.001 mfd. secondary tuning condenser,
the wavelength range is approximately
200 to 2,500 meters.

This is the sort of apparatus experi-
menters like to see put on the market,
and to add to their equipment as well.

Standardized Materials
NE of the greatest aids to the work
of experimenters is a new line of
standardized materials brought out by
the General Apparatus Company. While
this line is not yet complete, it includes
some of the most needed supplies such
as high frequency cable or litzendraht,
standard sizes of bakelite panels, ma-
chine and wood screws, cardboard tub-
ing, high tension cable, and various
sizes of brass sheet, rods, and tubing.
These supplies are sold in standard
lengths and sizes adapted to experi-
mental work. One of the features of
the G. A. service is prompt deliveries
from stock.
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B Batteries for Vacuum Tubes

A Discussion of the Construction and Characteristics of the Burgess B Batteries

NE of the greatest drawbacks
O in the use of vacuum tubes for
receiving, short distance trans-

mitting, or laboratory work is the diffi-
culty in obtaining a suitable source of
plate current. Moreover, constant bat-
tery renewals are expensive. TFlash-
light cells, soldered together, are not
satisfactory for they give out, become
noisy, and are not convenient to handle,
When the Signal Corps and Navy
Department requirements called for
quantities of audion sets, it was neces-
sary to develop a small battery unit to
supply 22.5 volts, and to give the de-
pendable service demanded of equip-

Details of
construction
of the B bat-
teries, show-
ing the sepa-
rate cells and
terminal
wires, the
sealed cells,
separators,
and heavy

DAY e

ment used in the War. What was prob-
ably the highest development in B bat-
teries was produced by the Burgess
Battery Company. This article takes
up the questions of battery require-
ments, the characteristics of Burgess
batteries, and the methods by which
their characteristics are determined.

The primary requirements of a B
battery are:

1. A long shelf life,

2. A high current capacity,

3. Freedom from noise,

4. Proper electrical and mechanical
construction.

SHELF LI1FE

The shelf life of a battery can only
be determined by actually setting it
aside and measuring its voltage and
amperage at regular intervals. Of
course, the battery cannot be used dur-
ing this testing period and, as the test
takes months to carry to completion, it
is not one which the experimenter or
even the larger buyers wish to make.
It is a test confined to Government
Laboratories and to the manufacturers
themselves. The data on shelf char-
acteristics then is available only from
these sources.

To study the shelf characteristics of
a battery it is necessary to take out, for

By W. B. Schulte

purposes of observation, a small per-
centage of batteries manufactured to
represent the average performance.
The manufacturers, where a large num-
ber of batteries are made every day,
usually take from three to four bat-
teries out of every hundred. These
batteries are marked, and the open cir-
cuit voltage and short circuit amperage
are measured and recorded and they
are then placed on “shelf” for future
observation. Each month the readings

are repeated and recorded and from
thousands of such readings the manu-
facturer obtains a knowledge of his
product.

In general there is but a slight fall-
ing off of voltage from age but the short
circuit amperage drops more rapidly.
This is due to an increase of the in-
ternal resistance of the batteries but it
does not lower the useful hours of ser-
vice in the same proportion. For con-
venience, the data is usually recorded
as a per cent of the initial value and
it is plotted with respect to time. The

curves so obtained are closely watched
as a control on the battery manufactur-
er. Fig. 1, showing shelf characteris-
tics, indicates a marked falling off of
short circuit amperage, in contrast to
the slight lowering of the voltage.

This curve means that, though the
battery will maintain its rated voltage
for a considerable length of time, after
several months on the shelf, the current
will drop down quickly, when the bat-
tery is in use, as in the case of a worn
out dry cell.

It is interesting to note that, while
the current of the Navy type falls off
more rapidly than the Signal Corps bat-
tery, the capacity of the larger battery
is several times greater than the other.
This means that, when used, it will
maintain its short circuit amperage
longer than the Signal Corps type.

Current CAPACITY

A capacity test can be easily made by
discharging the battery through a
known resistance, either continuously
or intermittently as desired, and noting
the closed circuit voltage at regular in-
tervals. No regular resistance has as
yet been specified by the purchases of
B batteries except by the Government,
which usually tests on 5,000 ohms.
I'his is about one-tenth of the working
resistance of the plate circuit of a vac-
uum tube, but it is used as the test
can be easily completed within a week
for the small B batteries, and in a
month for the larger ones.

containing
case. In the
assembled set
each cell is
wrapped in
parafined pa-
per to pre-
vent leakage
between the
cells

It is obvious that a test requiring sev-
eral months to complete is of not much
value as a quick comparison of B bat-
tery capacities.

The capacity data is compiled from
tests made on batteries of various ages.
Batteries are taken from shelf and dis-
charged through carefully calibrated re-
sistances. The voltages are recorded at
regular intervals and when the voltage
has dropped to 17 volts, the usefulness
of the battery is considered ended. The
hours to 17 volts is the measure of
capacity.

Fig. 2 shows the number of hours re-
quired to reduce the voltage of a 22.5-
volt battery to 17 volts while connected
continuously with a resistance of 5,000
ohms when batteries of various ages
are used. In other words, taking the
Navy type as an example, a new bat-
tery, continuously discharged through
5,000 ohms, will last 750 hours before
the voltage drops to 17 volts. A bat-
tery 2 months old will stand up for 725
hours, at an age of 4 months, 700 hours,
and so on, until, when the battery has
been put away for a year, it will stand
up 500 hours under this use.

The hours of service on 40,000 ohms,
which is about the working resistance
of a vacuum tube, is from ten to twelve
times as much as for 5,000 ohms. The



|

Everyday Engineering Magazine for September 365

curves show clearly the advantage of factory B batteries. These chemical cell :_md the end of the second row;
the larger size battery which has about or electro-chemical noises are eliminated this is reduced by the second rpethod
ten times as many hours of life as the by a means known only to the manu- making less likely a leak between cells.
smaller battery but weighs only five facturers. The electrical and mechani- Strong, flexible leads are firmly fa§-
times as much. cal design of the battery also has an tened at the terminals. Then a wax
It should be noted also that in com- effect on the noise, as, for example, is poured over the top, running down
paring curves, of Figs. 1 and 2, that loose connections or leakage of current between the cells so that they are held
the short circuit amperage drops more between the individual cells causes ir- together as a unit.
rapidly than does the capacity. regularities .in tbe current, and corre- GENERAL INFORMATION
Readers interested in miniature bat- sponding noises in the telephones. When vacuum tubes were first pro-

i “Char - i ) '
:::iycstezt;né’mzrﬁ rle)f:;r%ieltlz" (i)ya é‘:te; MECHANICAL AND ELecTrIcAL DEsign  duced, it was necessary to control the

voltage by means of a switch or poten-
tiometer. Since the War, however, the
audions sold for experimental work

Burgess (Transactions from American Fig. 3 shows the parts of a Burgess B

3,100 R I R R T L TR , i
sP - SRt e S F:;Z;!,L_PLLHE; e fiiife  are of such a type as to require no
22 FRINCEER i T (,:.;;;;s;;m" Gorps Type Voltage,Movy Type |11 Jiiiititt  regulation. The standard De Forest-
Q¢ Wi o TR et ”'P_eﬁqg""J-'qug_m-;ﬁ i Faaie aet R0 MEEALAEAEE dRREE HREEE MRS sR L E  Marconi tube now sold is generally
83 [N e 0 S, i SHELF CHARACTERISTICS | | yged with 22.5 volts, as a detector, and
Eing 3 3 sy engs t 9/ Co,, ki E ] ShowingPercant of Initial Short Circurt ,

Y 80 "y '"P'hq\ P:’.;pc T Amperage and OpenCircuit Voltage oyer | 45 VOltS, as an ampllﬁer. Two 22.5-
o i ey 990, Ma,, Fittiis /%t ] o PerioddMonthe volt batteries will also give excellent re-
S3 1 st il 20 £ IR IR e LEEEHE  sults on a 1- or 2-tube transmitter for
%o | s : i bl b L O ER R wireless telegraphy and telephony.
“+ o T T o= e 1e0 snsnn e 9 g sprous . . 3 .
s g f i t i Ead3 it ean e L SRR Because they are designed specially
[ - T Ll L - { . . -
53 WmE : 2 3 y? 8 B 7 = 05 ST it B for use with audions, B batteries can-
> e Age in Monthe : ch not be used for other purposes where
- - — = - a large amount of current is drawn.
) HH 4 | I 1ai iEaias That is, they must not be’abused. They
HiE 198 savnuas 1] sepaes s TH T . g 2
3wk 53 silini et ST EEHE  must be used right side up, kept in a
b _ it ji HEH T EH dry place, at normal temperature and
3 Bestssiian HH pHREHHE R SR handled carefully.
€ 00 i et e { : CHTH T Hov;Type il Some sets, in which the vacuum tubes
e T SEHEadiE fascatatit e S ) e o OSSR RS H:  are mounted inside the case, are not
E g SR R SRR SRt g sl G ... o provided with ventilating holes. Con-
€ 00 e HH H 3 T Tsiisiigadasi T T P L g h
= HEH s g e W 2| it % s [’?‘{f*l it sequently, if the B batteries are also
3 - FHHTH R TR B T R H R b i it e SR fitted in the case, the temperature rises
11 BuBEAN PES TTLIILT ISERARER NP0 A FFS T TITIT sgun o T &
“2,: HEY CURRENT CAPACITY CHARACTERISTICS 1 e Er,,ﬁ—,-'-; Hifif to such an extent that the wax seal is
=e ] £+ Showin t+he Numbar of Hours Continuous Discharge thru T111 tHER R H  softened. I'his dlfﬁcu]ty 1s generally
> g0 [ L 5,000 Ohmes to Reduce 0 22.5-Volt Batteryto 1T Volbs. bbbttt ovbrae T Ay el Tailer
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H i iil A s to keep the dust from the interior.
€ o bt H I Hsiidleti } HHHH Aeep C )
T ek i ) I T Rl R e i i I'he use of 22.5 volt batteries with
© HEH tjg IR P E T i the new types of vacuum tubes simpli-
s st 128431 fetdaadtidiie ; : B 4 T 5 £ 5 5
o 100 T T 1] Siane) Corps Type HETFHHHIHITHI IR T fies the design of receiving equipment,
5 I3t saas 8500 ISR M TH (ERREReTy amm et arsamaas e 1Y B : since no voltage regulating switch or
3 HHTT AR ETE A T st FHTHAE i i , A
= S st i s tHE T R HE HiH s potentiometer is needed. Moreover, the
i FIHTH AT P T R T LT 3331238 RAR SR RiaEE: e 1d method of usi Hiometer o
Mew 1 % 3 4 5 6 1 8 8 10 1 4y oldme ot using a potentiometer de-
Agein Months it creased the life of the batteries to some
R HHTE T i t T E R X i resi
%@; i [ . it T R } E extent, particularly when low resistance

; sectors were employed, as a small cur-
Fig. 1, above, the reduction of current and voltage while batteries are not in use. Fig. 2, rent passed continuously across the
below, hours of service obtained from batteries of varying ages potentiometer.
Electro-Chemical Society, Vol. XXX) battery. In the first place, a strong If, for any reason, voltage regulation
and to Circular Bureau of Standards containing box is required, one which is required, a resistance of at least
No. 79, “Electrical Characteristics and cannot be bent readily, nor will absorb 15,000 ohms should be used, and, if
Testings of the Dry Cells.” moisture. Next come strong separators possible, a higher value. Such a re-
to divide the cells. These are for quirement is seldom met with the new
mechanical and eclectrical strength. tubes, however, for they do not need a
The factors which make B batteries Oftentimes, the bottom of the box be- critical adjustment, as was the case with
noisy must be carefully guarded comes wet, or moisture leaks out from the old, low vacuum tubes.
against. It has been determined by the cells. This would provide a short For low powered radio telephone sets,
careful tests, using a vacuum tube for circuit on the battery, but to prevent it is advisable to use the Navy type
amplifying, that certain phenomena, such an occurrence, each cell is wrapped hatteries, as they can withstand a higher
occurring during slow discharge, intro- in paraffined paper. discharge rate. Distances up to twelve
duce resistance in the battery or else The general practice in connecting and as high as twenty miles can be
vary the voltage. These phenomena do the cells, is to go from right to left, left covered with a single Marconi-de For-
not affect the operation of a flashlight to right, right to left and so on. In est V T' type audion, using two or
battery in the least and they are there- these batteries, however, connections are  three Navy batteries in series in the
fore not guarded against in making made from left to right, throughout. In plate circuit. JEven longer distances
them, and for these reasons flashlight the first method, a considerable differ- can be obtained if an amplifier is em-
cells in themselves do not make satis- ence in potential exists between the first ployed at the receiving station.

NOISELESSNESS
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A New Instrument for the Production
of Undamped Waves

A circuit to produce oscillations from 200 to 25,000 meters without the use of auxihary adjustment

MONG other apparatus constitut
/ ing a new line of experimental
equipment brought out by the Wireless
Specialty Apparatus Company are the
Faton Oscillator and Eaton Circuit
Driver.

I'hese names may be misleading at
first thought, but the description which
follows will make clear the use of the
instruments.

Oscillating circuits, either for the
reception of undamped waves or for
laboratory experimenting, generall
contain tickler coils and condensers
which must be adjusted for different
wavelengths or conditions. The Eaton
Oscillator does away with all the extra
apparatus which must otherwise Dbe
added to an audion detector circuit to
make it oscillate. In other words, a
loose coupler, tuning condenser, and
the audion with the necessary batteries
are the only instruments used with the
Eaton Oscillator.

Those who have used the usual oscil
lating circuits for reception over a range
of 200 to 25,000 meters will apprecia.e
what it means to do away with all the
auxiliary instruments generally re-
quired to keep the circuit oscillating.
It is a great advantage in tuning un
damped wave stations to do all the
tuning with the loose coupler and sec-
ondary condensers only. An antenna
tuning condenser may be used also, of
course.

Fig. 1 shows the Eaton Oscillator,
and Fig. 2 a complete receiving circuit.
The large circles indicate the oscillator
binding posts, and the dotted lines,
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Fig. 1. A new instrument jor undamped wave reception or generat-

ing oscillation

the connections within the instrument.
The secondary circuit is also engraved
on the top of the panel. The con-
densers and resistance are sealed in a
low dielectric loss compound as a protec-

TOR

ton against the abso ption of moisture.

When the audion is to be used as an
oscillion for the generation of un
damped waves, coil and capacity,
corresponding to the secondary and sec

Fig. 3.

ondary condenser, can be connected to
the oscillator, or a wavemeter can be
used in the same way without an ap-

S

Driver. 'This instrument is made up

of an katon Oscillator with the addi
tion of a tube socket, filament rheostat
and ammeter, a buzeer and a telephon
switch.

This switch starts or stops th

EATON CIRCUIT DRIVER

88 SPEOIALTY APPARATUS ca

WIRELE -l

40 VOLTS

BATTER

A more complete set for undamped wave work

buzzer. In the UNDAMPED position,
the instrument is connected for the re-
ception or generation of undamped

RATUS 0O

Fig. 2.

preciable change in the calibration.
The United States Navy has stand-
ardized on this type of circuit for un-
damped wave reception.
Fig. 3 illustrates the Eaton Circuit

Circuits for the non-adjustment oscillating set for 150 to

25,000 meters

waves. At DampED, the buzzer is set
in operation to modulate the radio fre-
quency waves so that it will transmit
audible signals, as for a wavemeter
used in calibrating a receiving set.
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The Problems of Vacuum "[:ube Ciréhits

An Explanation of the Problems encountered in the Design of Detectors, Amplifiers,
and Undamped and Modulated Telegraph and Telephone Transmitters

FEED BACK AMPLIFICATION

It is possible to obtain considerable
amplification from a single tube by
impressing part of the amplified signal
voltage from the plate circuit on the
grid of the tube in such a way as to
cause a magnification of the original
effect. Let us consider the diagram,
Fig. 32, which shows a tickler coil
coupled in such a way as to impress a
part of the output voltage on the grid-

K&M\H

By L. M. Clement

In Fig. 33, the effects produced by
changing the position of a rotating
tickler coil are shown. At the zero
coupling position, the feed-back effect
is practically zero, so that the results
are as if no tickler were connected in
the circuit. Increasing the coupling
augments the feed-back or regenerative
action, as indicated by the shaded por-
tion, up to the point where the receiving
circuit oscillates continuously. Just be-

circuits the amplifier will oscillate con-
tinuously with such strength as to pro-
duce a howling sound. This is analo-
gous to the sound produced by holding
a telephone receiver in front of a trans-
mitter.

RaAp10 FREQUENCY AMPLIFICATION

With the increased use of loop an-
tennas for receiving purposes, multi-
step amplifiers have been developed.

Nl
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filament circuit of the tube. The out-
put current flowing through 1., will in
duce a voltage in L., whose magnitude
and direction will depend on the
coupling between them. That arrange-
ment of coils, L, and L,, must be used,
which will tend to magnify rather than
decrease the original effect on the grid,
as described in the March, 1919, issue
of EvirvypAy ENGINEERING, If de-
sired, the tickler can be coupled directly
to the grid end of the secondary in-
ductance, instead of the separate coil.

fore this adjustment, the spark signals
are considerably amplified, but, when
the circuit is oscillating, the dots and
dashes are not clear, though the strength
18 greater.

Near the first oscillating point local
noises are heard, so that it is necessary
to reduce the coupling toward the other
side until, when the circuit is oscillating
quietly, undamped wave signals can be
copied.

It is obvious that if the coupling is
too great hetween the output and input

This has been attended with the diffi
culty of building amplifiers which will
augment the radio signals with a mini
mum of extraneous noises, such as from
induction, vibration of the tubes and
similar coauses. This can be partly
accomplished by the use of radio fre
quency amplifiers designed to amplify
the signals at radio frequency for sev
eral stages before it is rectified. 1hus
the radio frequencies are not amplified.

Fig. 34 shows a resistance coupled
amplifier of this type. This amplifier



differs from the ordinary one in that
very small condensers, having a low
impedance to the high frequency cur-
rent but high impedance to the low
frequency disturbances, are c6nnected
between the tubes at C, Fig. 34. These
disturbances are of frequencies varying
between 15 and 2,000 cycles per second
while the radio frequency signal which
is amplified is of the order of 50,000 to
1,000,000 cycles per second.

The same results can be accomplished
by the high frequency amplifier illus-
trated in Fig. 35. The transformers T
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Fig. 33. Showing
the eflect of a tick
ler coil at warious
adjustments of the
coupling to the sec
ondary. From A to
B the eflect is small,
jqust  before C s
reached the signals
are amplified, while
between D and E
undamped waves
can be received

are used to transfer the high frequency
from the output of one tube to the
Input circuit of the succeeding ones.
Constructional details of these trans-
formers were given in the July, 1919,
1ssue. Because of the low inductance
of the transformers, they are exceed-
ingly inefficient in the transfer of audio
frequencies and consequently do not
amplify the local disturbances. The
potentiometer is provided so that the
grid of the amplifier tube can be placed
at the proper positive potential to pro-
duce just enough loss in the trans-

former to keep the amplifier from o
cillating. One of the carbon sector
type potentiometers can be used across
the battery.

Amplifiers of this type are designed
to operate on a certain band of fre
quencies depending upon the capacity

f the tube and the inductance of the
transformer.

Although loop antennas are shown
in these diagrams, ordinary antennas
can be used in the usual loosely cou-
pled tuning circuits.

POWER AMPLIFIERS FOR TRANS-
MITTING SETS

The voltages to be amplified in re.
ceiving circuits are extremely small
and, consequently, vacuum tubes op-
erating on comparatively low plate
voltages can be used. The power out-
put of such amplifiers rarely exceeds
a few hundredths of a watt in the
telephones.

In order to handle the power re-
quired in a radio transmitting set, a
power amplifier operating on a high
plate voltage is used to amplify the
voltage obtained from a small vacuum
tube oscillator. The radio frequency
voltage is generally applied to the grid
of the amplifier tubes by means of the
coupling coils M and N as shown in
Fig. 36. The grid battery maintains

Fig. 31. Complete equipment with transmitting apparatus and controls at the left and receiving panel at the right
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the grid of the tubes at the proper nega-
tive potential so that the voltage kX may
be impressed upon the straight portion
of the grid voltage current character
istic of the tube or combination of
tubes.

It is necessary in order to deliver
power to the antenna that the circuit
including the antenna and inductance
AB be tuned to the oscillator {requency.
Maximum power is obtained when the

inductance CD and coupling between
AB and CD are adjusted so that the
effective resistance between C and D
is equal to R,, the impedance of the
tube.

This type of circuit can be readily
used for radio telephony by impressing
a speech voltage across the condenser
C,. The condenser C, is of such a
value that its impedance to speech fre
(uencies is very high, while it offers

very little impedance to the radio fre-
quencies, in the neighborhood of 0.001
mfd. An oscillator such as was de-
scribed in the May, 1919, issue can
be used to supply the high frequency
voltage.

Figs. 37 and 38 illustrate a radio
telegraph set employing 600 volt power
tubes. In Fig. 37, the transmitting
panel is shown alone, while the front
view, Fig. 38, illustrates a complete
equipment used on submarine chasers.

[The next article of this series will
contain a discussion of the problems
of detecting radio frequency currents,
both damped and undamped. Circust
diagrams of various types are given, as
well as curves which show just what 1s
going on in the different parts of the
circuits. The subject of heterodyne or
beat reception is also to be taken up.]

Radio Clubs
T is planned to devote a part of
the Radio Department to the pro-
motion of Radio Clubs. Successful
clubs have done much in helping their
members by purchasing such apparatus
as wavemeters and measuring instru
ments which are beyond the means of
the individual members. Moreover, by
arranging operating schedules, they are

effectively reduced Q R M.

In the matter of financing, EvVERY-
pAy offers a plan which has been of
great assistance where the holdings of
the exchequer are too small to mak
possible the purchase of needed equip
ment.

I'VERYDAY wants news items of the
Radio Clubs, and will publish any
short announcement or calls for mem
bers. Most of all, we want to know
about the methods used by clubs to
raise money. ‘I'here are numerous way:
which have been employed successfully
1f those clubs will pass along their
ideas, it will help the clubs which are
just starting.
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A Wireless

N the May issue of EveErvypay EN-
GINEERING there was an article on
the construction of a one- or two

slide tuning coil, and in the June num-
ber, a description of a crystal detector.
T'hese two instruments, or similar ones
purchased from one of the supply
houses, can be combined, with other
apparatus, into an excellent and very
simple receiving set.

The Antenna

First of all, an antenna must be
erected. The type most easily put up
consists of a single No. 14 bare cop-
per wire, from 100 to 200 feet long,
and 20 feet high, or more, at each end.
If a support can be found for only one

A\
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Receving Set for Beginners

By William G. I'L. Finch

end, a wire brought down to the in
struments.

Except in localities where heavy
thunderstorms are frequent, a lightning
switch is hardly needed if the antenna
is short and low.

Tuning Coil

With the antenna described, sur
prisingly long distances can be covered
with a plain tuning coil of one, two
or three sliders. In fact, the advan
tages from the use of a loose coupler
are mainly in sharper tuning and not
longer distance reception. For ordi-
nary receiving work on a small an-
tenna, a coil 35 ins. in diameter and
12 ins. long, wound with No. 24 single

other metal. I possible, u tested cry
tal should be purchased. Otherwise it
18 necessary to buy a large piece and

break it into cubes about 34 of an in.
squdre.
Silicon is still used. It is not as

sensitive as galena, yet it will keep its
adjustment for a long time. A sligh Iy
blunt brass point, arranged so that u
rather heavy pressure can be applied,
is commonly used.

Buzzer T'est

I'o determine the point of sensitive
adjustment of a detector, a buzzer test
is needed. Any kind of buzzer will
do, but a high-toned one which makes
very little noise is best. It is advisable

(I

end, the wire can be run from the
house to a short pole 10 or 12 feet
high, nearby. On an apartment house
roof, chimneys and pipes offer natural
supports.

This antenna wire must be insulated
carefully all the way down to the re-
ceiving set. Porcelain cleat insulators
are inexpensive and give good protec-
tion. The antenna wire can be put
through the hole at one end, and the
stay wire through the other. A lead-in
wire can be fastened to any part of the
antenna, or simply brought off as an
extension of the main wire. Where
the wire runs around a corner of the
building, or under similar circum-
stances, an insulator can be fastened
by means of a large screw to a wooden
supporting stick. Then the lead can
be put through or fastened to the hole
at the extended end of the cleat.

A porcelain tube and rubber-covered
high-tension cable are needed where
the lead comes into the operating room.
The lead can be soldered to the outside
end of the cable, and, from the inside

g T3
=3
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silk-covered wire is large enough. Such
a coil will copy the Arlington time sig-
nals and practically all commercial
stations using spark transmitters.

One slider will give good results,
two slides a little sharper tuning, while
three slides give slightly closer tuning
but are rather troublesome to adjust.
In general, a two-slide tuner gives the
most satisfactory results.

The Detector

Experimenters who are taking up
radio werk for the first time should
have their first experience with a crys-
tal detector. The audian is rather ex-
pensive for learning, and requires con-
siderable skill to operate it efficiently.

Galena has been the most popular
mineral for a crystal detector. It was
considered necessary, at first, to use an
extremely fine adjustment, but, actu-
ally, a good crystal will give perfect
satisfaction with a roughly adjusted
catwhisker or fine copper wire. It
may be stated that a copper wire, about
No. 30 guage, works as well as any

to keep the buzzer in a box filled with
cloth or cotton to smother the noise. If
this is done, the only sound heard
comes from the telephones when a sen-
sitive spot on the crystal has been
found. The only connection to the
radio set is a wire running from the
fixed contact of the buzzer interrupter
to the ground lead.

Some operators use a switch to stop
or start the buzzer, while others have
a telegraph key so that it can be used
for code practice. To adjust the de-
tector, the test is set in operation, and
the contact moved over the crystal un-
til a regular sound is heard in the tele-
phones. This is not to be confused
with other notes heard when parts of
the set are touched with the hand.

When a clear and regular note is
heard, the detector is ready to receive
signals.

Ground Connections
One of the first causes of no signals

is the ground connection. It is as im-
portant to have a good ground as an
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antenna. It should be near the set, if

ssible. ~ The connecting wire should
be of No. 18 wire, or larger, run di
rectly to the ground. A wire soldered
to a water pipe is the best connection.
Otherwise, a galvanized iron or tin
plate must be buried in damp earth or
dropped in a well. Gas pipes are not
good ; steam or hot water radiator pipes
may or may not work.

Telephones

A good pair of telephones cost at
least four dollars. Cheap 75-ohm re-
ceivers will not produce satisfactory re-
sults. Well made, 1,000-ohm tele-
phones, of a reliable make, should be
purchased. When the telephones are

received they should be tested in the |

$05 An Hour!

\ “Every hour I spent on myI. C. S. Course has been worth
$95 to me! My position, my $5,000 a year income, my
‘|| home, my family’s happiness—I owe it all to my spare time
/|| training with the International Correspondence Schools!”

following way:

Put a piece of wet blotting paper be-
tween a penny and a quarter. Touch
the cord tips across the miniature bat-
tery. If a click is heard, the telephones
are all right. Then connect the tele-
phones in the set, adjust the detector,
and see if, when the receiver cord is
moved about, the signals are inter-
rupted. This shows up any loose con-
nections. Do not think there is some-
thing wrong until you have made sure.
Then send the telephones back; do not
try to repair them yourself.

Connecting the Instruments

Diagrams are given here for the use
of simply a detector and phones, and
for one-, two- and three-slide tuners.
The small fixed condenser shown
across the telephones should be pur-
chased, as it is not expensive and rather
difficult for the beginner to make well.

Connections for the instruments
should be of No. 18 annunciator wire
and if possible, soldered at the ter-
minals. Experimenters who make their
own apparatus will find it an advan-
tage in cost and convenience to use
Fahnestock spring binding posts.

Increased Uses of Radio
AL()NG the first of 1919, radio men

pen to the manufacturers who had built
up such large organizations during the
war. While new demands may not be
keeping them up to top speed, the num
ber of uses for radio equipment is in
creasing rapidly.

I'he Simon Company is now huilding
equipment to communicate with air
planes on the newly extended mail ser
vice to Chicago. Other companies are
making apparatus for European and
South American countries and are estab
lishing foreign agencies.

Mines in isolated sections have
taken up radio as a means of communi:
cation. Forest fire patrols are reporting
by wireless. All the time calls are made
for radio operators and engineers to
carry out new radio projects.

were wondering what would hap- |

of spare time study.

\ them mean so much?

Your Chance is Here!

| No matter where you live, the
l I. C. S. will come to yoir. No matter
what your handicaps, or how small
| your means, we have a plan to meet
your circumstances. No matter how
limited your previous education, the
simply written, wonderfully illus-
trated I. C. S. textbooks malke it easy
to learn. No matter what career you
| may choose, some one of our 280
Courses will surely suit your needs.

( Explaln
the poslllo'n, or In the sub

One hour a day spent with the
, I. C. S. will prepare you for the
position you want in the work you
i llke best. Yes, it willl Putit up to

| B
|

Please mention EveErvyoay ENGINEERING MAGAZINE

Every mail brings letters from some of the two million 1. C. S.
students telling of promotions or increases in salary as the rewards

' What are you doing with the hours after supper? Can you
afford to let them slip by unimproved when you can easily make

| For 28 years men in offices, stores, shops, factories, mines,
railroads—in every line of technical and commercial work—have
been winning promotion and increased salaries through the
I. C. S. Over 100,000 men and women are getting ready right
now in the same way for the better jobs ahead!

— — v —TEAR OUY HERE=——

|_INTERNATIONI\L CORRESPONDENCE SCHOOLS
Box 6056-B, SCRANTON, PA.
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_A__ THE HEART OF

\ THE WIRELESS
ON THE NC "PLANES

Also used on the
Vickers Vimy
Trans-Atlantic Flight

MARCONI V. T.

$7.00 each

Standardized Socket . $1.50 additional

> |

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

Fleming Pat. No, 803684
De Forest Pat. Nos. 841387-879532

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-él())esiglned for use as a detector; operates with plate potential of 20 to
volts.

Class II-—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.

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.
Boston, Mass.

301 Commercial Bank Annex
New Orleans, La.

109 South 2nd St.
Philadelphia, Pa.

Schofield Bldg.
Cleveland, Ohio
American Bldg.
Baltimore, Md.

| pany for modulation.

96-Page Book Catalogue Sent Free

E have just issued a 96-page Book Catalogue listing about 2,500 of the most

recent Scientific and Technical books. This is all the more welcome by reason
of the fact that both the publishing and importing of books have been very much
upset by the war, and many books can only be supplied with great difficulty.
This catalogue will be sent to any address in the world, free on request.

Manuscripts Considered for Publication

The Book Publishing Department of the SCIENTIFIC AMERICAN will be glad to give an
examlination of any manuscript of Sclentific or Technical nature. Submlit a8 much of matter
as possible, including illustrative material. There was never a better fleld for books of this

nature than at the present time.

Scientific- American Publishing Company
Woolworth Building 234 Broadway, New York

l I
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lransformers for Vacuum
l'ube Circuits
r l"" IE ilustration here shows the pew
Acme amplifying transformer for
connecting between tubes in an umplf
fier circuit.  Transformer couplin

offers some advantuge in simplicit
(esistance or

over the
coupling

impedance

This transformer is made up of a
| closed, laminated core, on one leg of
| which both primary and secondary coils
are wound. No. 40 enameled wire is
used on the secondary. - The ratio of
turns and the impedance of the wind-
ings have been worked out ecarefully

| to give maximum efficiency with the
new VT’s,

Two sets of aluminum clamps hold
the core and panel, and act as legs as
well.

A similar type of transformer has
been brought out by the Acme Com-

In the primary
circuit, the transmitter amd battery are
connected. The secondary is inserted
in the grid side of the modulator tube,
which, in turn, impresses upon the
radio frequency oscillator the speech
vibrations.

Notice

HIS series of articles by Mr.

Clement has been running since
April, 1919; the September issue
marks the sixth article.

Mr. Clement has covered practically
every phase of the work. He has dis-
cussed such important things as the
Edison effect, action of the grid, plate
and filament, filament temperature

| saturation, grid voltage, plate voltages,

current curves, plate impedance and

amplification constants, etc. All of the

back numbers in which these impor-

tant contributions appeared can be had

from the offices of EvErypay ENcI-
| NEERING.

Please mention EVERYDAY ENGINEERING MAGAZINE

-
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For Two Generations

Inspectors, Toolmakers, Machinists and Apprentices
have pinned their faith to the accuracy of

rreft Tools

In the lathe room, at the bench, throughout the shop,
wherever metal work requires precision measurement,
you’ll find men using Starrett Tools from preference.

Catalog No. 2Z1MB sent free on request.

The L. S. Starrett Co.

The World’s Greatest Toolmakers
Manufacturers of Hack Saws Unexcelled

Athol, Mass.

42.941

POROX STORAGE CELLS FOR

MODELS, ELECTRICAL, AND {RADIO APPARATUS

373

HB BATTERY CHARGING
PAYS BIG PROFITS

$100 to $200 CLEAR EXTRA PROFIT Each Moanth
New Lower Price On This HB 500 Watt Charger
Recharges 1 to 7 8-voit batteries at once for 10e
to 15¢ erch, Owner pavs 5¢ $1 54 Flgure
those profital Yoai cam build a big, profitable busi-
ness In battery charging, No mechanicsl knowledgs
required, Hmall investment—long, easy terms—
BIG PROFITS,

8mall Cash Payment Puts This
HB OQutfAt In Your Shop

Balanee on easy monthir terms,
Profita easily carry payments, No
burnouts, no expensive renewals—
steady. dependable service with
RI1G PROFITS Absotute
Money-Back Quarantee. Tear
out this ad and mail
TODAY for information
HOBART BROTHERS COMPANY
Box EE91 Yroy, Ohlo
Swueccesaful Mfrs. Since 1898

(= _
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 canlearn right at home in spare
time. For a8 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 thel. C. S. help you. Choose the work you
like best in the coupon, then mark and mail it.
This doesn’t obligate you in the least and will bring

ou Information that may start you on a success-

ul career. This Is your chance. Don’t let it slip
by. Mark and mail this coupon now.

| v v — e TEAN QUT HERE —— e ——— o e

INTERNATIONAL CORRESPONDENCE SCHOOLS
BOX 60567-8. SCRANTON, PA.

Explain, without obll ntlm, me, how [ can qgualify for the
position, or in the subject, bejore which. 1 mark X.

Porox Storage Batteries are made up of separate 2-volt cells in
PY-RA-LIN jars, designed for high efhiciency, 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.,, 3 x 1% x 4V, Ins. 3.78
2 volts, 18 amp.-hre., 3 x 234 x 4%, ins. 4.60
2 volts, 16 nmp.-hrs,, 3 x 1% x 6 ins... 4.00
2 volts, 25 amp.-hrs,, 3 x 23, x 6 Ins... 5.20
Any number of celle put together for
any required voltage. Batteries are
also furnished in onk cases for ignition
and lighting.

ALBERT MULLER,

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

MECONANIOAL DRAFTINAG
STRUOTURAL DRAFTING
BHII* DRAVTING
BLEOTRICAL DRAFTING
l AROMITECTURAL DRAFTING
JRITERT METAL DRAFTING
od HOILERMAKKER DRAFTING
MRIDUE DRAFTING
MACOIINE OKRBIGN
JKLROTRIOAL RNQINRER
Kleelrle Lightlng nnd Rallvaye
Electric \x‘lrluq
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IMachine Shop Practice
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AROGUTTROT
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Structurnl Enginedr
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TO THE MAN WITH AN
IDEA 1

I offer a comprehensive, ex-
perienced, efficient service for

the development of his propo- |
sition.

Send sketch, or model, and de- | WI
scription, for advice as to cost,
search through prior United States
patents, etc reliminary advice
gladly furnished without ci,mrge.

My experience, and familiarity
with various arts, frequently enable
me to accurately advise clients as to
probable patentability before they go

to any expense,
% Booklet of valuable information
and formn for properly disclosing

your idea, free on request. Write
today. )
'l RICHARD B. OWEN

b Patent Lawyer
) l 144 Owen Building Washington, D. C.

o=

g m

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

his prompt, legal protection and || ' |

obtaining patent protection. Our practical
experience covers a period of twenty
years. Our hand-book on patents is sent
free on request. All communications
strictly confidential. Write us today.

Talbert and Talbert

Patent Lawyvers

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 1869

Competent Patent Service
By a Former Examining Official of the U. S.
Patent Office
NORMAN T. WHITAKER
Lawyer and Enginee.r
580 Whitaker Bldg. Washington, D. C.
Branch Office, 87 Nassau St.,, New York City
INQUIRIES INVITED

Prompt, personal efficient service by
an Attorney-at-law skilled in all
branches of Patent practice. Over
12 years actual experience, full in-
formation upon request.

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

Fleming’s Pocket Book of Formulae

850 pages of formulae and information for the radio
experimenter. Price, $2.00

EVERYDAY ENGINEERING

Everyday Engineering Magazine for
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As A Mechanical Draftsman?

“Get into the profession of big pay and Rapid Advancement with the help of
the school that has started hundreds on the Road to Success.

fa

Learn At
Home In Spare
Time

You don’t have to stop
work or leave home in or-

der to become a trained Drafts-
man. Through our practical
home study Training we will
teach you Right in Your Own
Home so that you will soon be
able to qualify for a good posi-
tion at Big Pay. We will continue to
instruct and help you until we know
you have the knowledge necessary to
succeed.

No Previous Training Necessary

Right now—TODAY—there are open-
ings for thousands of Draftsmen in
the Government Departments, indus-
trial concerns, and the big engineering
offices. One department alone recently
called for 1,800 draftsmen. With this
tremendous demand has come 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 principles
we teach.

You Have a Chance to Become
a Chief Draftsman

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

Peace Calls For More Draftsmen

With the problems of reconstruction
facing the nation the demand for
draftsmen is even Greater Than Dur-
ing the War. All big engineering, con-
struction and manufacturing projects
must first go through the drafting
room before the workmen can com-
mence. You can help in the work of
reconstruction and secure a Big Salary
with excellent opportunities for ad-
vancement. Prepare now and be ready
when the demand reaches its height.

help you.” Roy C.
X Claflin, President, Co-
o ‘ lumbia School of

- )K ..'..:, _

q City, i Sapens st ntmias’e s State

Drafting.

s

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 positions
and are constantly in touch with vacan-
cies for which Draftsmen are Urgently
Needed.

Thousands of Men Wanted
Right Now

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

Drawing As soon as you en-
Outfit roll you will be sent
FREE our special drawing

outht FREE so that
you will be 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 Particulars
Sent Free

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

= Mail This Coupon To-day---

Columbia School of Drafting
Dept. 1054, 14th and T Sts., N. W.
Washington, D, C.

Without obligation to me, please send

l am ready to

ptember

Why Not Earn*35t0*100 AWeek

me

your illustrated book telling how I can secure

our complete Home Study Course,

the

REE DRAWING OUTFIT, and your help

in securing a position as Draftsman.

Please mention EVERYDAY ENGINEERING MAGAZINE
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The Barr Mercury-Cup Wireless Detector
The most effici-
ent Detector on

the market.
Tested by the

Baldwin Mica Diaphragm Telephones

S L

United States In order to enable every wireless operator

B gvgnmen to use the well-known Baldwin phones,
r | Wirel:es% Tele- we have reduced the prices as follows:

: ~ graph Co
Increases the efficlency of every “wireless re. NAVY TYPE “C”. . ... .. . .$15.50 each, F. O. B. New York
?::m(g:lt;n%tajustable at a constant pressure SMALLER TYPE “D”. .. ... 16.50 eaCh’ 5 = “ l
For full information and price—write ' NEWEST TYPE MADE “E," 17.50 each, 8 o -
e v St OL T DEJECTOR (more rugged and just as sensitive.)

169 Columbia Heights, Dept. C, Brooklyn, N. Y.

— : . Apply to your nearest local distributors. If unable to ob-
tain same, forward your order with money order direct to us.

Get Our Prices If any operator desires a cheaper cost phone than the

I “BALDWIN” we can recommend the “Brownlie” adjust-

on the Wireless Apparatus 3 .1 :
Yote Bdedl, Before buying. ?\bclzsv%}’](())rnlf’ which is very sensitive. Price, $11.00, F.O.B.

We handle new and second hand instru-
ments on which we can save you money.

G b 5 pexctwrbiug order: T JOHN FIRTH & COMPANY, Inc. |

WHAT DO YOU NEED? ’
Send us your list now. | 81 New Street New YOl'k Clty |

Radio Equipment Co. ) ~u

830V Washington Street Boston, Mass. e

- : INSTALL A NEW
AMATEURS Grebe Regenerative Receiver

;Ve nrle preparegl to fbu’mlsh '}ll‘gokups ortl In- 2 =
ormation on radio subjects ree questions

for one dollar. Questions requiring research | | In Your Rale Stathn
or calculations at special rates. Satisfaction | |

guaranteed.

CAPITAL RADIO LABORATORIES,
Brookland, Washington, D. C.

RADlO EXPthMENTERS

Have your own design of radlo apparatus, or any
appearing In EVERYDAY ENGINEERING, con-
structed to your order In our completely equipped
radlo laboratory

This service ellmlnates the difficulties and expense of
home constructlon arlsing from lack of equipment
and the purchasing of materlals In small quantitles.
Prices are reasonahle, workmanshlp the best and
dellverles prompt Full fine of high grade materlal
In ltock Quotations or other Information cheerfully

THE WII,COX I.ABORATORIES l,ammq Dep’t)D Michigan
N W — ﬁ l".*'i
v ' 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

u 5 . & G exacting requirements.
T dyE meters are described in our Bulletin, sent upon request.

S Various models designed to operate on Wavelength Ranges from 170 to 20,000
‘A MAGAZINE Dtv "f"E 'i A. H. GREBE & COMPANY
® TO AMATEUR WIRP'L,ESYS RICHMOND HILL NEW YORK

Ummw Amﬂmmamm csm— E——— s —— S S
i ¥ Developm acil es,
.j’ "‘.“;3’6‘:& %V “'h dr'&}c‘g ’-I What Every Mechanic Should Thoroughly Know

T‘! eWs évu;\"rm“twle’ . This book polnts out the stumbling blocks for mechanica to svold in sequiring
d Mao, AT thebe "P‘] many|
mdre uw rladed in ST, pis"

a _complete understanding, aa weéll aa to show you HOW TO GO AT the reading
of a blue print drawling.

Every plinso of the seventy subjects is ﬁ“"' into In detall, so that any average
man ean mnater with but llttle study. very point is olearly brought out with

K

et 2 the Beading l sufficlent skotches to descrlbo each of the actual blue print drawing exam

SlﬁEChA L TRIA L O‘i“i_\ER' » ! BLUE PPJNT i In fact, the Illustrationa are practieally nelf omlunutoryIJ e

DRAWINGS | Bvery mechanlo needs this book, be his experience In mechafiles |lmited or

h, pnm sl 50 p‘,, yw, 15 ﬁffh -: long. Read tho following commént from a man who passes on from 30 to 800

&b (k] % bb 1SE VRS U161 D0 (S SAINY ( EPLAEEY blue prints a day
T‘L% f Qo monit - e ‘§ never thouaht therse wns so much to know
»ﬂ unlqrslnn au edﬁpvpon g in the rondlna M a blue grlm drawing.’
P CON VAY Planning Dppt Mgr

Rubber Co.'a Maoh Shop

This book oontaina the moat vita} and praouonl informaton on the subject
of blue print reading, and Is the beat and &afesl Inveatment you oan make
Hend for a QWD to-day before ’(ou forgot. YOU CANNOT 108H. YOUR

99 ;& DOLLAR BILL cowopj

/AND MAJL (T T0

[ e 1

RETURN COUPPON Medid o MONEIT;RFLE;U Tost ‘."I(:‘QP(J’OT“S J:::‘:FCll;lfl( $2.13; Forelgn, $2.38
Py LCATION pnges—Bize 8 x naohe
American Radio Relay League, EDUCATIONAL INSTITUTE Handsomely bound In eloth " 228 Wustratiens
Hnﬂfmd Conn, 84 months In tho making

Enclosed find $1; please enter my trial subscrip- EDUCATIONAL INSTITUTE, 128 Rowland Bldg:, Detroit, Michigan

tion to QST for 9 monthas.

Nllme

12 tssues of Everyday Engineering contain as much iolid
Aildions rndio material as there Is In an 800 nun radio book. You
cent buy an 800 page book for $1 but you can get a

ar's subscription (or that price

P —

Please mention EvEryDAY ENGINEERING MaGaziNg
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' 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 Audio’l'ron
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 LEAVENWURTH STREET SAN FRANCISCO

Send for

HALCUN
Radio Catalogue

Full Line of

Amateur Requirements

Halcun Radio Co.
San Francisco, Calif.

Formerly Haller Cunningham

Elec. Co.

Genuine Armstrong

Stocks and Dies

Ry p—

;.ARMST‘RONG

BRIDGEPORT. CONN, T O O T L T Iillllllllilljll:

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
Wireless ‘I ransformer will make a
“Long Distance” amateur of you.

Our “20-T” bulletin describes our
complete wireless transmitting ap-
paratus.

Thordarson Electric Mfg. Co.

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

Great care should be exercised in
the selection of stocks and dles.
Work of quality demands quality
tools.

Genuine Armstrong Stocks and
Dies are quality tools. Made of the
highest quality of material and by
expert workmen. They are de-
pendable and accurate tools of
constant aservice.

Send direct to us if your dealer
cannot supply you.

Descriptioe Catalog on Requess

The Armstrong Manufacturing Co
701 Knowlton Steet Bridgeport, Conn.

CAN YOU DRAW
DOTTED LINES

AS FAST AS FULL ONES? || | R ADIO ELECTRICAL APPARATUS

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

=

|I||||||||||||II||||||||||l|||||l||||||illlllIIIIlllllllllllllIlllllllllllllllllllllllllllllllllllllllllllll

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
lme in America.

Bulletin R describes the
Cambridge alternating current
rectifier for

Th -—— " —_— -
oot 8 - perfect dotted line, New type radion receiving transformer has - STORAGE BATTERY CHARGING
akelite panels, two primary -
! lrgar:i; pd-TARCRE G0 TAVE yOUF dary 10 point switches. Oak cabinet. Price, Seid 3c. Stamsp for batls Sudlosie
12.00. )
Our pamphlet describes the pen $
snd shows the styles of lines. CLAPP-EASTHAM COMPANY
Berggren Drafting Pen CAMBRIDGE, MASS.
Ao L 1 = rE“;IIFE:'II;l:EE)TMFG Cco 62 Post Street  SAN FRACI:CISCOA
; . ee
PEN CO. : -
UNIVE&E%‘G]%L{(A)E;!,NEQNN, Pacific Coast Representatives

!
Please mention EVERYDAY ENGINEERING MAGAZINE
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8
22.5 VOLTS __‘____h__\___“ﬁ' THREE SIZES

No. 5156—21/," x 2°/,," x 414"
| No. 4156—215" x 2" x 384"

15 CELLS

“"” No. 2156—3" x 4" x 654"

BURGESS “B” BATTERY construction is being speciﬁed by the Government for its
vacuum tube batteries. They have long life, high capacity and noiselessness.

’ Write for prices and information to

BURGESS BATTERY COMPANY

Laboratories Sales Office
Madison, Wisconsin Harris Trust Bldg., Chicago

THE .004 M. F.
- FARADON MICA
CONDENSER

Comparative tests
have proved the W.S.A.
mica FARADON to
be the best primary
damped signals. It transmitting condenser made. FARADONS are
may be used across  built in .002 m.f. and .004 m.f. capacities. The
circuits whose in- 004 m.f. FARADON is tested for 30 minutes

ductance lies be- at 21,000 volts and 18 amperes in a circuit of
tween .05 and 100 M.H. and whose capacity lies between .0003 1000 meters electrical length.

and .005 m.f. The temperature rise during this period is less than
Requires no adjustments of any kind. Circuits are engraved on top. Only 35° C

one variable, the tuning condenser, is required. The simplest and cheapest

THE EATON
OSCILLATOR

For Experimenters

Designed to
transform receiving
_ : circuits to receive
— meLe 87 SREA Ty ABPARATUS oG oo arc and other un-

| 8O0STON. US A =

way of receiving arc, tube and high frequency alternator signals. Every condenser is guaranteed for one year.
Price $14.90 Immediate Delivery 004 m.f. FARADON $28.50. Immediate Delivery.

WIRELESS SPECIALTY APPARATUS C(, VG'NEERS, DESIGNERS, MANUFACTURERS

The General Apparatus Company

@ A

An orgamzahon which 1s preparmg to supp]y Expenmenters. Inventors Schoo]s
and Coﬂeges with materials and apparatus for expenmental and research work.
An mtroductory bulletin 1s reacly. covermg a line of Standardlzed Matenals.
such as brass stock. screws, nuts, taps, ches wire, hlgl'l frequency cable
Bakelite, cardboard tubmg and other essential Experlmental Supplles

Integrlty 1n Servxce. Quallty and prlces 1s summed up n dealmgs with

9

The General Apparatus Company
157 EAST 18TH STREET - - . - - - - NEW YORK CITY

Please mention EVERYDAY ENGINEERING MAGAZINE
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~ FOUR
' NEW BOOKS

WIRELESS EXPERIMENTERS
MESCO WIRELESS PRACTICE SET | will be interested in this NEW BOOK

Wireless Receiving Ban Raised

The Practice Set comprises a regulsr telegraph ol
key, without circutt breaker, n speclal high pitch { SELENIUM CELLS, Deslgn, coustruetion and
buzzer, one cell Red Honl Dry Battery, aud four use of the varlous makes. Illustrated with draw
foot of green covered Hexible cord. Ings and half-tones, B0 pages, 7% x 6 lu., eloth
A "fl;e (}wv and buzzer are mounted on lu tnllulllz $1.50.
nlshed wood base, and three nickel plate | - -
binding poslu"uw 80 connected that the set may { AUTOMOTIVE MAGNETO IGNI
be used for five different purposes. TION, Its principles and applications )y
Llst No. Prlce | M E. Toep Second Edit
342 Telegraph Practice Set, with Battery ICu. .. 1OEPEL. Second Ldition, revised
and Cord ......................... $3.24 and enlarged. Profusely illustrated.
Woighs 4 Ibs, packed. [ Limp Cloth, $2.00

Price does not include postage.

AERONAUTICAL ENGINES, by F
| J. Kean. Second Edition, revised and en
| larged, 96 pages, 48 diagrams, 29 page
| plates and 5 folding plate. Cloth, $2.60.

LATEST MAGIC, The New Book, |
Pror. HorrmMaNN, (Angelo Lewis) New
and original, fully illustrated, handsomely

MESCO COMBINATION PRACTICE SET

For Learning the Morse and Continental Vlsual and Audible Codes

Thls outfit Is the only rellnble Instrument
which wlll enable students to become proficient
operators in the U. 8. Naval Service, becauge it
Is equipped with a buzzer and minlature lamp

enabling the user to master both the visual and i —gi i -
eRIBLE BlEhalE al an l bound in cloth—gilt. $1.65 Post paid.
List No. 52—Practice Set with Red Seal &
Battory and Cord . oor .o, hod Soal $4.05 " Spon & Chamberlain
Welghs 4 Ibs. packed. P ;
Prlce does not include postage. 122 E. Liberty St. New York City

MESCO RADIO BUZZER '| INDICATING CALIPERS

Hereo 18 a flnely made tool In-

This buzzer maintains a constant note and 18 recommended as an ; A De';':un"nd?é:g:"”f’,; m’“:“’_'

exciter for checking wavemeters where pure note and ample energy nifler. Adjustment is provided

are required, for wear of parts, Easy move-
It conslsts of practically ,a closed circuit fleld of low reluctance ment is effected by ball bear-

having a steel armuaturd to which is rlveted a strap supporting a Ings. A colled '{{ﬂ"l draws

movable contact. The armature tension is adjustable by means of & bolnts tg“lth‘:lr.dl ool 1““ 'ﬁ

screw with a milled head large enough to be easily and permanently ?:t :“m:'lf:nd ;‘0"1“‘ ;ﬂ'm

adjusted with the fingers. The stationary contact s adjusted by other hanud free for holding o

means of a similar screw. The magnet coils are connected in series the work,

with a total D. C. resistance of 3.9 ohms. Shunted across these coils Made in two capacities:

is a resistance having a D. C. value of 3 ohms. This shunt )

eliminates all sparkirc such as occurs at the break on ordinary radio §~ zg:ﬂg’ ﬁ:ddz:% ifu 1323:: ::_'

IO YT T T T T T

buzzers and the enersy saved thereby is transferred into any oscil- Price $6.50
lating clrcuit connected to it, the result being that this buzzer as SBend for folder or 'ln ulre of your
constructed radiates five times more energy than any other existing dealer. qa

type. All connecting wires liable to be broken are eliminated. Contacts ure of genuine platinum, whieh is A & 5
ossential in order to maintain & constant note. The parts are mounted on a Condensate base to insure Indlcatlng Callpers CO.

e sl 508 East 19th St., New York

Digmeter 2 in., height 134 in. The cap is attached to the base by a bayonet Joint
List No. Prjce

| 55 Mesco RAdio BUZIEr ......e.ueuuerneeaetateiese e $2.05 | | T el egraph Picture—s—

We carry a large and complete line of Standard Wireless Material recognized BY ELECTRICITY

by experts as such with competent experienced wireless attendants in charge A complete sTt of two mcbi?e”
s¥3 of this marvelous equipment for
Send for the New Edition of Our Catalog K28 only $19.50. Instructive, mysti-

fying and useful. This picture
It is pocket size, contains 264 pages, with over 1,000 illustrations, and describes in plain, clear language of gresident Wilson was tele-
all about Bells. Push Buttons, Batteries, Telephone and Wireless Telegraph Material, Electric Toys, Burglar graphed by these machines. Pic-
and Fire Alarms Contrivances, Electric Call Bells, Electric Alarm Clocks, Medical Batterles, Motor Boat ’ ture telegraphing is the coming
Horns, Electrically Heated Apparatus, Battery Connectors, Switches, Battery Gauges, Wireless Telegraph - S e Ll

te.
Instruments, Ignition Supplies, ete ' |EISHMA! co. Degti._()idﬂ_Ulah

Manhattan Electrical Supply Co., Inc. | |compLETE cHEMICAL OUTFIT

Fifty (50) different chemicals and twenty (20)

: dine, Mer-

N YOhity ¥ HeEgea BRAN S: 110 W. 42nd St., 127 W. 125th St. pleces of apparatus. Chemicals include Io y
i Al ratus includes alcohol
CHICAGO: 114 8. Wells St. ST. LOUIS: 1106 Pine St. San Francisco Office: 604 Misgion St ' ﬂlgé. %il‘llthh‘no?g), ;a;:‘ tubl::? z:‘!“’ el

Erlenmeyer flask, etc. Best offer ever made. Not &
playt.hlngy. Send $4.50. Shipped by express collect.

TECHNICAL EQUIPMENT COMPANY,

il ol = - =" B - — Ty -— B Dept. 1-C.
22 East 17th St., New York Clty.

9c BIG 300 PP. | DRAFTIN G'
e ¥ . . Inventions and Ideas Developed!
i Wireless & Electrical Machuled, Flectica, Saps Dot 38

COMPETENTDRAFTSMENAT YOUR SERVICE

Catalog is now, as it always has been, the largest and most A. G. HAGSTROM
complete and dependable Wireless Catalog published. Mailed 116 Nassau St. ok ] ‘u;ﬂew York City
for 12c in stamps or coin, which may be deducted on first order Telephone

of one dollar. Catalog not sent otherwise. This catalog costs us

twice the price of other catalogs. Be Comfortable !

le is listed in thi ienc i SCHNOTER'S
Everything in wireless worth while is listed in this catalog. The experienced amateur will tell
you t):)t seegour catalog before buying. You are thereby insured against an unwise purch'ase. It U S P E N S O R l E
is the Beacon Light to guide you right in the selection of your wireless apparatus. No bxgge'_r or Are Worn by Men Everywhere |
better values are obtainable elsewhere. Send for revised price list. It is yours for the asking. Army and Navy Style (with understrap).......... "':'5
Improved S8tyle (wlthout understrap)........ e .
Sent divect sf your druggist i3 mot supplied

THE WILLIAM B. DUCK CO., 244-246 Superior St., Toledo, O. r oraoa i diret U yeur ragrlt U nos B L s

HING
ANYTHI T

| Please mention EVERYDAY ENGINEERING M AGAZINE



NEW TYPES OF AUDION APPARATUS

Audion Control Panel Type P-100—combining 1n
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.

l Everyday Engineering Magazine for September 379

The latest in Amplifier design sufficient to give
amplifications up to 20 times. PANEL QUICK LY
REMOVABLE MAKING ALL PARTS ACCES-
SIBLE, AND THE REPLACING OF THE
NEW TYPE EN BLOC “B” BATTERIES BU
A MOMENT’S WORK. Workmanship of the high-
est grade. Price without the bulbs $69.50.

DE FOREST RADIO TEL. & TEL. CO.

1415 Sedgwick Avenue New York City

Learn | b
By Doing

Every phase of all
branches of

ELECTRICITY || e

) WASTE

taught by Put the Grease
Actual Practice where it = is Needed
In.An]eric.a’s foremost and qldest THE BRDGEPORT
institution for trade training. Center Thread Grease Cup
No Books Used T iy Ltk e es

Equip your machine, auto or boat with this
new typé of grease cup, oné that does not
leak, that cannot be cross-threaded and that
forces the grease to the bearing points.

Individual Instruction.

Start Any Day The cleanest Gréase Cup made
Send for Circular and Price List
Write for FREE 64-page catalog THE GARRISON COMPANY
] 348 George St. ridgepor onn
The NEW YORK ELECTRICAL SCHOOL S SovRp S SRS Sr

36 West 17th Street New York City n. SPECIAL KON-VER-TER SUDE RULE

he orfaiiel KON-VER PR sl
ru]’a han uvgp ..(&J i--dn;‘:tv'v.w“-m
.:‘ MACH rtlere and Ngures, w'll

A LOMRILISTS SOMETHING SPECIAL FOR YOU,

CHFEMISTS
RADIO MEN IN THE OCTOBER ISSUE OF EVERYDAY

MODEL MAKERS } SOMETHING FOR ALL OF YOU,

§ LV
£ “WAMILTON & co
atop Boatsn

Please mention Yvinyoay EnGiNesriNG MAcaziNg
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BECOME A PROFESSIONAL

_ PHOTOGRAPHER

E~"§ Hig opportunjdes N O W
] 1t takes only a short tlme to

e Galify for this faseinatin

"'*3; profeaslon. Three months
f1) course covers all branches ;

Motion Picture - Commercial Portraiture

Praotics! inpiruction ; Wodorn equipmeut. Day or ove
uing classcs; ocasy tlorums. Cali or write fur calalog.

N. Y. INSTITUTE of PHOTOGRAVPHY
Dept. 20 141 W, 36th 8t., N, Y.Clty

BUILD THIS MONOPLANE. | |

S ‘“\.&J

r
~ ) o
‘l“ 4 N )
The plane for the pleasure flyer who wants all the thrills of flying S e e
without the expense of a larger plane. T S

Single seater with a short
fuselage making handling easy. Wings braced with solid struts no " N %J’

wires to loosen, give way or break. Shock absorbing spring wheels \‘ { 1.' A
built part of the body. ~Whole plane low for balance. Everything . . '
simplified for ease of assembly.  You can build one yourself from ' | MODELS THAT ACTUALLY FLY
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 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 blueprint
one half actual size with full building
and flying instructions. $1.00 postpaid
in U. S.

Complete materials to build this won-

BUILD ONE YOURSELF

You who like to make things
and save money as well-—send
$2 for a full set of working
drawings showing all details of
the monoplane with building

BUY IT KNOCKDOWN
Supplied knockdown without
motor for you to assemnble for
$365. Everything supplied ex-
cept motor, including propel-
ler, wheels, fittings, counter-
shaft, woodwork cut, wire,

instructions. With the plans
comes a price list of every-
thing needed. Many money

cloth, dope, etc.,, and a set of
plans and full instructions,
ready for you to put together

saving ideas given in the in- and set in your motor. The
structions. Price of plans re- ideal way to own one. Orders
funded if you buy a knock- filled in rotation. Terms, $65

cash, balance C.0.D.

down plane later.

BE THE FIRST IN YOUR TOWN--SEND YOUR ORDER NOW!

GEORGE D. WHITE CO.

Aeroplane Manufacturers

113 E. 49th St. Dept. 5 Los Angeles, Cal.

SCIENTIFIC
PRINCIPLES

FORM THE BAS1S °F DESIGHN °*
WADING RIVER

MODEL \
AIRPLANES ° ()

INVENTORS,EXPERIMENTERS, SCHOOLS,

{ “"°COLLEGES USE WADINGRIVER AIRPLANE MODELS, MATERIALS, ~A™°

SUPPLIES BECAUSE THEY ARE SCIENTIFICALLY CONSTRUCTED MINIATURE S.
SEND FIVE CENTS for ™ WAIING RIVER CATALOG. IT SHOWS ALL The

MODELS °” ™ NEWEST MACHINES DEVELOPED, PERFECT '"EVERY DETAIL, Areo

LLUSTRATES ™ ¢ LINE ° E X PERIMENTERS® SUPPLIES NEWLY BROUGH T QuT®v

672 eroabway, THE TWATDING RIVER co. 8rooriYN ., NEW YORK.

" IMPORTANT TO MECHANICS

Trade. The Mechanles Guide Hand
Book will do 1t. $2.00 worth of Prac-
tical Bhop reference for 25 cents. A
book for the Machinist, Toolmaker
and Draftsman; it glves practical data
on Gears, Tapes, Weight of Metals
Drills, pre Fitting, useful Multipli-
ers, Decimals, Lettering; and how to
read a Micrometer, also numerous
other tables. 8end 25 cents in stamps,
Agents wanted.

LACLEDE BOOK CoO.,
426 0dd Fellows Bidg., St. Louls, Mo,

sl Learn more about the Machinists
‘N!Q(ANK'SCUIM

MODEL BOATS

Historical and Modern
Model Yacht Classes

Designs—Materials—Fittings
Stamp for Catalog

DWIGHT S. SIMPSON, M.M.E. l
16 Olive St. Saranac Lake, N. Y.

Please mention EVERYDAY ENGINEERING MAGAZINE

| hand carved

derful flying boat with full building and
flying instructions including two special
propellers $5.00 postpaid
in U. S. Canada 25c extra.
Blueprints of the following flying mod-
els one half actual size with full building
and flying instructions S50c 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 ready September st

HEC AEROPLANE CO.,

300 East 49th St. New York City
Address Special Dept.

l

The Electric Safety razor makes shaving a
pleasure., Blade vibrating 7,200 times a minute
cuts the beard smoothly and without slightest
pull or {rritation—feels llke a gentle massage.
Can be used with or without electric current.

AD users of the Lek-Tro-Shav speahk well of it ‘

A barbor says—‘‘Have shaved for years l'nd have
never used any shaving device near its equal.’ {
A home user says—*The most pleasing shave I've
ever had in my life. 8haves my face closer than 1
used to shave, but there is no after In“ul,lon or i1l
effects as 1 usually get from another razor.**
No. | Made for use from Light Socket.
No. 2 Made for use from Dry Battery,
Write for {ilustrated circular describing Lek-Tro-
Rhav Bafety Razor fully.

VIBRATING ELECTRIC RAZOR CO.
Dept. 123. Omaha, Nebr.

There is a big message in this small space,

Read the October Issue
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training again open to
| ELECTRICAL :iii:r: “0vers000

men trained for elec-

trical industries in experience of more than a quarter

of a century. For men of ambition and limited time.
Condensed course in Electrical

enables

ENGINEERI e

e

uates to
secure good positions and promotions. Theoretical and

Canceled Government Contracts |j | frdialbei s, S g G
We have secured a large quantity of Small Motors, Generators and Charging Outfits. e SRCHC o
This material is new?rsgtilﬁm orignoal casaes a(r:d r§arries the fullnfactoi;glggar:ntee. g:ﬁ:l:e:;“hm%clm:::; lN O N E YEAR
o O 3 complete
This is Your Opportunity to buy new, guaranteed
| L Electrical Apparatus of Standard Manufacture

Thoroughly eqguipped fireproof dormi-
tories, dining hall, laboratories, shops.

Write for catalog. 27th year opens
October 1, 1919,

1 H INDUCTION . BLISS ELECTRICAL SCHOOL

- Lo s ¢+« MOTOR $ 50 140 TAKOMA AVENUE, WASHINGTON, D. C.
L" .‘ = Al 110 or 220 volts, A. C. J

60 cycle, single phase, — THE MIDGET SLIDE RULE
B Charei 1750 R. P. M. | P o 5 'ivlm so]vgt any Dmme&lntlulll agdl-
/ “ - on, subtraction, m cation,
atter Utﬁt:rgmg ALL MOTORS COMPLETE AS CUT | &7 SNelig D Golon e reoporiion. DA Hag:
£7s XA R\ Log Scale gives any root or power

For use on 110 volt, A. C., 60
cycle, single phase current only.

H 110 volts 7\ ; \ \of any number. Gives Logarithms,
*8 A C,60 { HENAYL YO Sines, Tangents, Cosines, Cotan-
4 {112} O -k gonts and the decimal equivalents

80 watts, 8 volts, ’ : =
10 amperes . $48'50 cycle,single phase e\ 3 Jof fractions to six decimals. It is
150 watts, 90 volts 1750 R. P. M. \= N R/ /Y grease and water proof and will
S ST $68.50 R N7 o atdly give years of service. This rule is
150 watts, 15 volts M::\ey brdrar“ “")e WASHING MACHINE MOTOR ‘ N = ngltilio o lcomp?ll;.eg Wi!ﬁl %ba lml.p(%
10 an;perfs r \ $68‘50 will send C.'O. D. Suitable for oper- o] 5> 2 ‘a',,d greru;:,st \:oggthesre w“(g :aber
300 watts, 30 volts lub‘ject to full ex- ltlngSmllCmn-s ~ fasteners, It is accurate, simple
9 Al , $94.50 amination. pressors, Colfee q to operate and comparison shows that it i3 undoubtedly the
. MONEY BACK Grinders, Bottle fastest and most complote rule made. Our refund guaran-
All outfits complete with switch. GUARANTEE Washers, Lathes tee protects you from loss or disappointment. An instruction book 16
board as cut shown. Drill Presses. etc. Fnuen. 12 illustrations, iz sent with each rule, Diameter 4 in. Made

n two models: Metal (white coated steel), $1.00; White Celluloid
$1.25. Leather Cose SOc extra. Your money backif you are not

WRITE FOR CATALOGUE. BARGAINS IN MOTORS AND GENERATORS. SPECIAL QUANTITY PRICES satisfied. Send for Catalogue Gilson Slide Rule Co.,Niles, Mich

of Slide Rules.
23, POLYPHASE MOTORS &5i "\%i° REPULSION MOTORS x2i
e.3 or ) phase, Complete, puiley and base 60 cycle, single phase. Complete whtd pulley,
TR s T NEW MOTGRS 1/> Hp. $44-%0 1 Hp. $67%

MANUFACTURERS®' DISTRIBUTER

CHAS. H. JOHNSTON - West End - PITTSBURGH, PA.

DRAWING

Big Pay—Easy
Pleasant '
Work

b i DA Red or & 1] 1
MakingiElectric

Yot lih il || o “Vulcan” Ink Pencils

Wiih the TB Lighting and Battery Charging Set ( T 4
yo{xthcz:nemake Yogll} g\sn glectrlcﬂllshts for as low The ONLY perffect,
£EMAc oecHIC ahad make.s ORIt } | Two non - leakable ink ||
pencils at moder-
ate prices.

£100 to $150 per month on battery charg-
ing. Anyone can easily operate without o
experlence. Sturdy. dependable. eco- SlZeS——
nomical to operate from Jine-shaft or :
your engine p 4% and
Small Payments Put This Idoney-Maker .
In Your Shop = SVZ inch-
Balgnce Xg oi:uy %?rms. BPl?ﬂth pay tfor i
outfit. solute oney-Back Guaranteg. ™
Ask our Service Department about ' ¢ es. Extra
proper size for your needs. Pln — B 2 . h
this ad to vour letterhead and : H Size—38 1nch-
write TODAY for informae i i
g T A es (black only)
HOBART BROTHERS COMPANY |

Box EE92, Troy. Ohlo $1 .75 %

Successful Manufacturers £ ! q
Since 1893 —‘ Your name in gold \\

inlay—$ .35. FREE

C E LLU L O I D —Liberal supply ot

i i il orders.
SHEETING, PRINTING, MOULDING, ink with retail o

Draftsman earri $150.00 to $300.00 a
month. The work is pleasant and the
hours are short.

You can get thi§ big pay too. All you need.is the
new 1919 edition of the Cyclogedia of Drawing and
a little of your spare time The cost isonly 7 cents
a day, and we give a year'sconsulting service free.
See the FREE éxamination offer below,

Cyclopedia of
DRAWING

4 big volumes each 63¢x8)( in , bound in gen-
uine American Moroceo and trimmed in gold
1678 pages and more than 1000 illustrations
plates, diagrams and blue prints.

Order Today |

The only books that thoroughly cover
Mechanical, Structural and Architectural Drafting
in a non-technical 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—

TURNING, DIE CUTTING Agents wanted. Big PfOﬁ‘S Structural Drafting—Architectural Drawing and

EXPERIMENTAL WORK, ETC. | Lerferiy oh tagy pradul SUdoe Sitetmecting

Drawing—Freehand Drawing—Pen and Ink Rend-

NAPIER BROWNING CO. | J. P. ULLRICH % CO. ering—Typographical Drafting—Drawing Instru.

105 W. 40th ST. NEW YORK CITY | || 27 Thames Street, New York | it comnccted with thawerk " of oter
- |

| |

You Make UmakeM Model Airplanes.

Send $3 quick for UmakeM Airplane Making Outfit No. 17 ]

wien'- FREE!

You can have these books for a whole
week free without sending one cent. Just send
the coupon below and all 4 volumes will come to
you at once by express collect. Use thém as if
they were your own—go through them thoroughly
and send them back at our expense if you don't
want to keep them. If you do keep the books
send us only $2.00. You can send the balance of
our special introductory price — only $13.80 the
same way—$2.00 each month,

Remember you don’t take any chances. The risk is all
ours and the benefits will all be yours—Send the
coupon today

American Technical Society
Dept D.356 CHICAGO, U. S, A.

No. 17 UmakeM includes
UmakeM tools, blueprints, alu-
minum, wood, rubber and every-
thing for Making the Curtis
J. N. 4. Model flying plane
pictured above. To make as == c
many more planes a3 you wish “aISSn waaas s
only inexpensive wood and raw -
materials are needed. It is
Made from %" flat UmakeM
ply wood, cut out with UmakeM
"Socrollll Sal\v and designed to fit
gether in an easy yet strong R
and compact manner. :\“\‘\‘:\:\ [
You can saw out a wing or
a fuselage in a jiffy Several |
Duplicate parts can be cut at
the same time and by the same . |
operation, making replacements easy. No intricate fitting together of numberless small strips. Each main |

American 1
Technlcal
Soclaly

Dept. D356 ¥
CHICAGO, U. S, A,

Please aend me the 4-vol- I
ume Cyclopedia of Drawing |
for 7 days' Free Examination
shipping charges collect. 1 will '
scnd you $2.00 in 7 days and $2.00
each month until the special price of 1
1380 is paid, and you will send me a
; r‘-’ecq:]pt shothtng :)hc booksmnre mine, If
ecide not to buy 1 w return
books in 7 days ¥ e |

part is simply scrolled out of one large piece of ply wood. The wings fit into slots and are held safe and
firm. You bend two pieces of wire, slip them through four holes, and the Chassis is ready for the axle.
It’s all Dead Easy.

When you are ordering UmakeM Airplane Set ask about our 40 other UmakeM outflts with which you
can Make Money Making UmakeM Toys, UmakeM Fumiture, Novelties, UmakeM Metal Worklng Lathes
and other Popular UmakeM projects.

W. R. PRICE, Inc., 71 UmakeM Building, 127 5th Avenue, New York, N. Y.

EVERYDAY ENGINEERING MAGAZINE SERVICE DEP'T
Readers of this magazine are invited to write for any information rélative to procurement of supplies, tech-
nical or practical books. tools, etc., they need to carry on their experimental work most efficlently. Our
Service Dept. manager can render you valuable aid if you avail yourself of this privilege. All inquiries will
receive prompt attention, and to insure proper service, the writer should enclose a stamped self-addressed
envelone or postal eard. |

Addyess............ N

References .....
G aEER SN S o

Please mention. EVERYDAY ENGINEERING MAGAZINE
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Y course of instruction is vastl

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

different from the general run of correspondence work, as it is actually an

L 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.

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 nét do so
because they did not have the time and money to go to a school
teaching this work. 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 instryction 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 1

Fifty-Fifty

My business Is run on an absolutely 50-50 basis with my students.

By that ) mean | am just

suggest, I return their money and ask them to discontinue, as I
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.

as much concerned with hls welfare and progress as | am with the money he sends me, and
that ) meet him at least half-way on any proposition. | am pald the comparatively [ow
price | ask, and | glve the Instructlon and other help as detalled in my ocatalog. | offer
nothing free, glve nothing free, and do not expect anything unless | return Its full value.
No student Is permitted to pay for his course In full on starting, the payments being made In
monthly Instaliments. Also, students have the privliege of dlscontinulng the course If they
find It Is not just what they are after. and their payments stop at the same time, as | do
not expect and | do not wish money from mea whom | am not helping.

YORKE BURGESS,
BURGESS ELECTRICAL SCHOOL,
751 East 42nd Street, Chicago, Illinois.

Gentlemen :-

|
I Send 1 d b El i
. Send me catalog describing your course in ectricity.
Apparatus, Instruments, Material, Etc. |
Certaln electrical apparatus, instruments, material, charts, drafting implements, etc., as |
I
|
|
I
|

detailed in the catalog, are included in the course and are a part of the regular instruction NAME
for which there is no extra charge as it i3 covered by the regular monthly payments
Fill Out Coupon or ADDRESS
YWrite me and I shall promptly send you one of my catalogs which contains full Information
regarding my course and the service I offer, CLTNdgru B ki B oyewy .. dawwrdns coshins roe. reicaiisaty
BURGESS ELECTRICAL SCHOOL R s g = et

751 E. 42nd St., Chicago, Ill.
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Poster and Fashlons.

€arn Big Money. Taught by Mail or Local |
Classes. Write for {llustrated booklet, terms and
list of successful pupils.

ASSOCIATED ART STUDIOS |
27A Flatiron Bldg., New York

BUILD YOUR OWN PHONOGRAPH

We will show you how |
OUR SIMPLIFIED METHOD ENABLES A BOY
to build a first class machine selllng for $150.00.
we furnish Motors, Reproducers, Tonearms, Cabinets,
Cabinet Material, Cabinet Hardware, Blue Prints and
Instructions. Write for free catajog.
BELLTONA COMPANY |
North Tonawanda, N. Y. |

Comlics, Cartoons |
Commercial, News-
paper and Magazine
{llustrating. Pastel,

You can be quickly cured, if you

STAMMER

Send 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, 900 Bogue Bldg., l_ndia.napoﬁ:

SCIENTIFIC EVOLUTION

“THERAPHONE"

High Power Sclentific Recelver
Earpleee i3 tuned to the ear.
it can’t confuse nor fatigue.
Absorba shocks, improves the
Hearing and conserves time.
For Buay, Deaf, Nervous, Pri-
vacy and’ Nolses. Guaranteed
to suft. (Check or C. 0. D.~
Export $2.20). No Agenta

The EvolutionPhoneCo., nc.
48A Grernwich Ave., New York

YOUR FUTURE'!

Will the field of

ELECTRICITY |

Guide you to
Bigger — Better Position — Salary

SUCCESS ?

Electrical Engineering

3 yrs. course with degree of B.8. wlll prepare you to
fill the demand for technically tralned men. Elec-
trotechnician—1% to 3 yrs.—an electrical and High
School course. 1 yr. Practical Electricity or 1 yr.
Electrical & Mechanical Drafting Courses. All pro-
vide maximum of education and training at mini-
mum of time and expense.
“Earn While You Learn”
if you lke. Board and room $28.00 per month at
Student’s Fraternity House, Lakeside advantages
Athletics, R. 0. T. C., Glee Club.
Fall term opens September 2nd

INVENTORS

MADE OF YOUR INVENTIONS I

We can give you a specialized service on this
work. Particular attention paid to work by [

T ACME DRAFTING COMPANY
116 Nassau St. Tel. 3969 Beekman
New York City

- PHONOGRAPHSA

r Boys!

FROM MANUFACTURER. 1UP 8end for Photo Story and bulletine. Mention T
24 different styles, $4.00 up; age. education and course interested in. I
— $150 style, $40; $100 style, SCHOOL OF ENGINEERING OF MILWAUKEE, | | i |
i $35; $50 style, $13. 109-373 Broadway, Milwaukeo, Wls. || 1

Plays Victor, Columbia and An Electrical Technicians’ Institute.

Edlison Records.

Malil Orders Filled Promptly.
Send for Catalogue.
DEALERS WHOLESALE.
|  LUCKY 13 PRODUCTS CO,,
3 East 12th St., New York.

Bt ELECTRICITY
7 1

There is 2 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-
| aries are offered to start with splendid
| chances for rapid promotion,

DENTAL @
SCHOOL l

506 8. Wabash Ave,, CRICAGO, fLL.
LEARN MECHANICAL DENTISTRY=DEMAND UNLIMITED

Farn $1200 10 $4000 yearly in mechanical dentistry. A
big and growing demand everywhere for mechanical den.
tists—like a gold mine, unexplored. Attend this school
any time of the day or evening; be taught individually
and learn by actual practice, without book study. Our
Bystem, the mnst complete in the world, I8 used exclu-
sively fn this school. We are constantly called upon to
211 high-salaried positions. Why not qualify for onet Be
fair to yourself; find out more about exceptional oppor-
tunity we offer Visit the school or write for booklet B.

Advenlures of the

“ AdoWhesd Coaster Club

Jim, the Club Captain, {s a great one fbr
new ideas. When the circus hit town last
week, he said the eAuto - Wheel Coaster
Clhub “ought to march in that parade.”

So we all took our cAuto- Wheels down to
the show-lot, and when the march started
we joined in. We hitched on to the biggest
elephant in the show and followed along.

We didn’t have to decorate those’c Auto-
Wheels. They're good-looking to begin with.
And they ran along just as smooth as autos.
You should have heard the crowd cheer
when we passed. * Biggest
Rit in the Whole Parade,”
the folks said. And after
it was over five fellows
came up and wanted to
know where they could get
cAuto- Wheels. Jim sent
them to the local dealer,
and they are going to join
the Club. Jim has sent %o
The Buffalo Sled Co,, for
FREE Club Caps for them,
like ours.

BOYS:— DO YOU WANT

WAGONS LIKi THESE?
The Auto-Wheel Conster is n

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 you prepare right at home for
a pesition in the line of electrical work you like
best—or in any other work that appeals to you.
Thousands of boys, through L. C. 8. training,
have stepped into fine jobs, but never were
opportunities so great as now.

Let the I. C. S. help you. Choose the work you like
best inthe coupon below, then mark and mail it today.
This doesn’t obligate you in the least, and it will bring
you information that will start you om a successful
carecr. This is your chance. Don’t let it slip by.
Mark and mail this coupon now.

— — — —— vt TE AR OUY MHEAC=mm cam e o o

INTERNATIONAL CORRESPONDENGCE SCHOOLS
BOX 60588. SCRANTON, PA.

| Explain, without obligating me, how I can quallfy for the
position, orin the subject, before which 1 mark X.

USE HB BALL BEARING
ELECTRIC MOTORS

SAVE ON POWER BILLS—GET BETTER POWER.
HDB Ball-Bearing Motors supply better power than
gas engine or stean engine, and cost less to operate.
Amply designed for hard service, trouble proof, ab-
solutely reliable. ldeal for factory, garage or machine
shop. Rest service at lowest cost.

$20 Brings You Any HB Moutor, Balance on Easy

Terms. Sizes | to 15 h.p. Choose
to Sult Your Needs,
In planning your Installation, write

our service department.
advice—F RE E. Simply state what
machinery willbe run and typo of cur-
rent available. Let us plan your power
pystem for beat resulta ut least cost
¥in thia ad to your lotterhead and rail
TODAY for full information. Ask also
about HB Battery Chargers, Genora-
tors, ete.

HOBART BROTHERS COMPANY

93 Troy,

Get their

Auto « Wheel Coaster

-—and hero Jl the
potente
Auto - Whes |
Convartibls Rosdster

Box EE Ohlo
Succesaful Manufacturera Since 1808

Mathematics Made Easyii

The Arcascope—the Combination Triangle
with a Braln—wtll multiply, divide, n:uro
fwmemuuo and proportion, solve all problems
n trigonometry and geometry, draw aymmetri-
cal figures, plot arcs, otc, Buperlor to any silde
F‘"}i Simple to operate. Also Ingludes A ANB-
Ti\mll-aN’l‘ ANGLEBE PROTRACTOR and
TULBKR RULES. Used at Columbla Unlversity
Meul I'oint, U. 8 Aecronautic Bchools, Etc. Oniy
-6) postpald. Owder today beforo you forget.
ept. U, L. J. LEISHMAN CO., Ogden, Utah

——

wonder—smooth-running, strong,
speedy. The Auto-Wheel Con-
vertible Roadster is two wagons
in one—can be changed from a
Coaster to Roadster in a second.

Send us threo dealers’ names,
telling which one handles tho
Auto - Wheel, We'll send you
Free Felt Pennant and Bookliet.

The Buffalo Sled Co.,

189 Schenck Street,
N. TONAWANDA, N. Y.
(in Canada: Preston, Ont.)

AS A COASTER

Electrician

Rlectric Wirlng
Electric Lighting
Electric Car Runnin
Heavy Electric Traction
Llectrical Draftsmun

] Eleetrle Mnehine Beslgner
Telegraph Expert
Practical Telephony
MEOHANIOAL ENQINEUR
Mechanical Draftsman
Ship Dreaftaman

| Machine Shop Practice
“Toolmaker

Gas Engineer

J CIVIL CNGINEER
Surveying and Mapping

E KLEOTRIOAL ENGINEER

OHEMIOAL ENGINEER
SALESMANSHIP

I JADVERTISING MAN

[ ] Window Trimmer

| Show Card Writer
Outdoor Sign Painter

LI RAILROADER
HLLUSTRATOR
DESIGNER

[ BOOKKEEPER

| tenographer and Typled

. Cert. Pub. Accountant

L4 Traffic Management

- Commercinl Law
GOOD ENGLISI
ATATIONARY FNQINKER
CIVIL, SERVICE
Rallwny Mail Clerk

“| Textlle Oversser or Nnpt.

! MINE FOREM'N OR ENQ'R i
289 ! ARGHITECT [ agion ron
0 . 3 | | Arehlteatiiral Deaftoman avigator Rpanieh
5% to 407 Saving on Gasoline Speed Lathe $5.00 Complete | promniNG aND HEATING [T Poultr -m...l Fraoeh
Elimingtion of Carbon Promotes Uniform | p ’ K p ] Sheet Metal Worker } Automublles | lallse
Combustli Bwing 7 inohes, 24 inch metal bed, hollow spindle,
on ‘ taper shank centors, 8 Ineh faoo pinte, spur conter N
MOTOR OL 'for avnm'l L\]lrnluu.nthr:ﬁ step cone, hlcnrmg: ll)nnbbmod' Ll DR X
1mpd wheels on all adjustinents, tall sto ns scrow
More Mllonge Trade Murk feed apindle and taper shank center Preyant
WH for B, Maro Power GABOLINE ENGINB MARINE O BTATIONARY || Occupation
or Booklet Agents Wanted horse, Castings with complote working dranwings
Bt AUTO PRODUCTS CO. (") | $8.00. Also 4 horso marine engines. Street
ent. 66, 226 W, 130th Streot Now York '1 M. & ). SPECIALTY CO. prvd Iy
\ 252 South Park 8t.. Pontlno, Mich. Clty State
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18 cents
a package

Smokers realize
that the value is in
the cigarettes and do
not expect premiums
or coupons!

B L Camels are sold everywhere in scien-
L tifically sealed packages of 20 cigarettes
| = or ten packages (200 cigarettes) in a

glassine-paper-covered carton. We
strongly recommend this carton for the
home or office supply or when you travel.

Camels supply cigarette contentment beyond
anything you ever experienced! You never
tasted such full-bodied mellow-mildness ; such
refreshing, appetizing flavor and coolness, The
more Camels you smoke the greater becomes
your delight— Camels are such a cigarette
revelation!

Everything about Camels you find so fascinating
is due to their quality—to the expert blend of
choice Turkish and choice Domestic tobaccos.
You will prefer this blend to either kind of
tobacco smoked straight.

You'll say Camels are in a class by themselves
—they seem made to meet your own per-
sonal taste in so many ways|

Freedom from any unpleasant cigaretty after-
taste or unpleasant cigaretty odor makes Camels
particularly desirable to the most fastidious
smokers. And, you smoke Camels as liberally as
meets your own wishes, for they never tire your
taste! You are always keen for the cigarette
satisfaction that makes Camels so attractive.

Compare Camels with any cigarette in
the world at any price!

R.J.REYNOLDS TOBACCO COMPANY, Winston-Salem, N. C.
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Interchangeable Type-Sets For Every Language

Every Business, Every Science and Every Profession

‘_A. —
p———— e

No Other Typewriter
Can Do This:

l Make Your Writing T-a-l-k

Just as oratory puts the power of emphasis into the spoken word, so the

Only About

=" Multiplex Hammond

puts the all-telling power of emphasis inte the written word.
Also—an No other typewriter can turn cold type into bitsiness, professional or social usage.

Aluminum living, breathmg words—words pulsating with Note the several distinctly different type-styles
the writer’s deepest convictions—words express- p ¥
below—"“Just turn the knob to

ing to a nice his mo onventional mo reproduced
PORTABLE MOdel w:rdts showxcngty a:ways ;:)sgh:‘tc nctor:ecltness()dm clel?mge:
For il onpacity o A1l Type Styles ~ All Languages ~ All Sciences

Ashk for Special Folder
especially represented on one MULTIPLEX

H Srmte. CHANGE TYPE IN A4 SECOND

39 =i 1 o
' - FOR BUSINESS EXECUTIVES: - Miniature Type and close

spacing for condensing Loose-~leaf Manuals and Index Card work

The Multiplex is #n-like any other type Mail the Coupon for FREE BOOKLET

‘ HXZ writer. Its work is as great an improvement It will -howl\or ho;v with the IMnl:Inlex you oan put the

; forco of emphasls into your typed matter—how you ean drive

"’ 'L&UﬂdY EDTV'—"SDGL over the typewriter as the ecarlier typewritcr home with strength of accent the fulness of your argumens

e g_“ 5 W e': Loy 8 was over the fountain pen, or the fountain pen how 3|nu cunI;vrIlo with l'holnnnrm tmmlnol;m force that

st { : A - . you .uxe in speaking-—an exclusive feature of the Multiplex
over the quill.  There are er 36 dxﬂ'crcwl We will also send our pamphlet, ““The [President and
type-sets, including all languages, to select from 114a Typowriter.’

HAMMOND TYPEWRITER CO., 585A East 69th St., New York City

kgl  Mail this Coupon NOW / G Ploiso send Freo 1o
dg‘)v‘l ﬁ #/ Namo
yZWAE
HOTV?H‘)IGJX . ““Many Typewriters in One’’ Add
]6]93.{)+A : " Because one machine will
OW A :,)_U‘" write many styles of type / Ogeupation
athia.. _ Sl _ p __/ and many languages / Inquire about special terms to professionals




Everything New
About Shop Work!
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I'he sixth edition of Modern Shop Practice is now off the press
Let us send you the six volum seven ' free examination
not a penny in advance. See¢ how 27 mechanical ngin
lesigners 1 s lists i nethods | jiven you the
benefit of their vast experience ead what they say about pro
tuction, metallurgy, welding, tool maki 00l design, die mak
ipg, metal stamping, foundry work
mechanical and d g, speed lathes, planers, metal
rillers, grinders ichines mping ma 3, die
presses, etc. Then after free examination, send the books back

unless you are convinced they will raise your pay.
shop practice, the more money you

Jump Ahead .
will earn.  Don’t depend on your

hands alone to earn your pay.

Make your head work for you. Equi yourself with knowledge
that designs machinery, that does the big work. These six mas
sive volumes tell everything you want to know about every
phase of shop work. Written in clear, non-technical language

Day

I'hese six magnificent volumes are flexibly bound in American
Morocco, gold stamped. Contain 2300 pages, lustrations
hotographs, drawings, explanatory diagrams, tables, etc. Up
to-date labor saving methods that big manufacturers have spent
thousands of dollars to learn. Facts that you can use in your
every day work at once. Examine the books free. Then if
satisfied, pay for them at rate of 7c a day.

No Money in Advance

Not a cent in advance. See the books in your own home first. Read
hem for seven whole days before you decide. Make no deposit
assume no obligation. If you are not more than satisfied—send them
back and you won’t owe a cent. If you are sure they will raise your

pay—send only $2

e 42 AMERICAN TECHNICAL SOCIETY

and then a
month until the Dept. M-356 CHICAGO, U. S. A.

special  introduc .
tory price of $19.80 AMERICAN TECHNICAL SOCIETY

has been pa!d_ Dept. M.356, CHICAGO, U. S. A,
(Regular price

$30.) With each

set we give you

Free a year's Con

sulting Member

ship in the Amer

ican Technical So

ciety. (Worth

$12.) Mail coupon

for the books now.

5

Jing, patte

The more you know about machine




