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May We Send You Free Samples

To Prove That You Can Artistically Color and
Finish Any Kind of Wood About the Home

OU can produce any desired shade and effect. The expense is slight—the work
Y easy and simple. First apply Johnson’s Wood Dye—made in 14 shades as

listed below. Over the Dye lightly apply Johnson's Prepared Wax—and you
have a beautiful, rich, subdued finish that will not mar or show scratches.

Johnson’s Waud Dye must not be confused with colored varnishes or stains which
merely coat the surface of the wood hiding the natural grain beauty. Johnson's Wood
Dye is not a mere stain—not merely a surface dressing—it is a deep-seated Dye which
goes to the very heart of the wood and stays there, fixing a rich and permanent color.

Johnson’s Wood Dye

Is made in fourteen attractive shades as follows:

N zeo Laght Qak N 128 Light Mukagany No.rz2r Moss Green
Nova2z Dork OQak  Nw. 13g Davk Mahagiony No.122 Ferest Green
Ny 125 Mussson Qak No. 130 Weathered Qak No. 172 Flemash Oak
No.rgo Manslia Oak Na. 131 Brovwen Weathered Qak No. 178 Brown

No. 110 Bog Oak No. 132 Green Weathered Oak lemish Oak

Dints, 5o vents cach

Johnson’s

Prepared Wax
dries quickly over
Dye or any other
finish so that it may
be brought to a
beautiful, dull, ar-
tistic finish. It
should be used for
all woodwork, floors
and furniture, in-
cluding pianos
and is just the

prepara-
tion for
M ission
furni-
N ture.
»
6 -
09 . - - o
e, . Johnson’s Under-Lac
<eg'\r,% N 1s not a common varnish—but a thin, elastic spirit preparation
4{% e{,;e%/ : superior to shellac or ordinary varnish, and is to be used over
b : e ;
< 6%420,,"}% Wood Dye where a higher gloss than a wax finish is desired,
o’ Ips g ! s i
"%@% " 7% 62,% drying hard in half an hour. Best preparation for linoleum
6"/:,“’;%2‘;‘9;{- o and oilcloth, bringing out the pattern as glossy as new-.
4 ;Q,:ded %, Gallons, $2.50 —smaller sizes down to half-pints.
4, £ T0, 5
Yo, b Fill out the coupon for free samples and booklet.
Yy . .
B, S. C. Johnson & Son, Racine, Wis.
[ )
% :.;"d, ‘“The Wood Finishing Authorities’’
% (%
4 52t

.‘J? Ol‘;,e')d
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This Complete Electrical $ 5 . 00

Experimental Qutfit for

1—Magneto - Generator, weight five pounds, has brass gear drive, silk
wound armature, bronze bearings and handle.

2—Ten brass 15-cent binding posts. 3—110 volt 16 c.p. lamp and base.
4—Two small 4 c.p. lamps for gencrator with standard sockets.

5—Three six-inch bar magnets, iron filings and compass.

6
7—Six blue prints of fifty electrical diagrams.

Four electro-magnets with handle, 5, 10, 20 and 50 ohms resistance.

8—Complete parts (14) for the construction of gas spark coil.

9—Complete parts for the construction of a signal, including wood base,
red and green incandescent lamp, contacts, wire, tape, sleeving,
empire cloth, shellac and instructions.

10—Complete Polarized Interruper Set, switch, wire and screws.
11—Relay, 100 ohms. 12. Telephone Induction Coil.
13—Three stamped addressed envelopes to our electrical instructor.

Your Christmas Present from Us, Upon receipt

of your order
and five dollars, we will send you FREE, a 250-page electrical instruction
book-—and for one dollar extra we will send you a complete long distance
telephone worth 37, mahogany finished case, regular size, with standard
transmitter, receiver, induction coil, hook and ringer set. Act quick if
you want a telephone,

Western Electric Salvage Company

1224 So. Washtenaw Ave., Chicago, Ill.
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Christmas Gifts for Men and Boys
e “TANKEE” g5 o

Postpaid
Pocket Screw Driver No. 15. Very handy on elec:| TOOLS *

trical work or small machinery. = Works like a(3.jh Blade -49 35 sTVLES[Ratchet Driver No. 65.  Fits most
aj

watch. You turn the blade with thumb and forefinger y5in 30 ny screw. Fits the pocket. Blades
until screw is set, then use ratchet. Attractive and 5in._ * .55 75 § )2 £§/carried in handle. Strong and dur.
substantial. Sure to please. Postpaid able. Saves price of several tools,

“YANKEE"” TOOLS make sensible and very acceptable gifts for anyone who ever has occasion
to use tools of any kind. They last for years and the giver is remembered whenever they are
used. Send for book of new ideas in time-and-labor-saving tools, full of interesting suggestions
for Christmas. A postal brings it. Ask your dealer for “YANKEE” TOOLS

NORTH BROS. MFG. CO., Dept. M, PHILADELPHIA, PA.
The BARNES ".uiuiest cunsent woron

1-12 and 1-8
H

. P. The only
?‘fﬁr; W:B““.h:g We Want You to Become Fan:l.lln With
utely n %
oA =i | |The Reece Threading Tools
¥ ) scit-adjusting. - Includ SCREW PLATES, TAPS, DIES, etc.
t Thel'l3 HP. size
for all family wash- Special Trial Offer
1.8 H.P. size rot “ Reece Premier” No.1 T Ta
SRy T ad o sd
S0 man a ) 'y i)
LREER G i 1o Hepouls! Machins
.C. w s. Sen
:l.n':ry c:\:':kel: .':5 any addressap on reoex,;so $1.28
buffing  purposes. 116-Page Catalogue Free
All mot: eced. Responsibl ts wanted. g
BARNES WANF'G. GO. 25 Belmont Street, Susquehanna, P, | |E. F. REECE CO.  Greenfield, Mass.

U.S. Electric Drills and Grinders

These Tools are run off
Lamp Socket and are great
time and labor saving tools.

SENT ON TRIAL

Write for catalog, showing complete
line of these Tools, made for direct or
alternating current.

The U.S. Electrical Tool Co.

CINCINNATI, OHIO

CHRISTMAS PRESENTS

FOR ACTIVE BOYS

BOOKS THAT ARE BOTH INTERESTING AND EDUCATIONAL
FULL OF PRACTICAL SUGGESTIONS FOR EDUCATIVE
AND PLEASURABLE HANDWORK.

BEGINNING WOODWORK AT _HOME AND IN SCHOOL By CLINTON S. Van DEUSEN

A very clear description of tools and how to use them.  How to make articles useful to a boy or his mother.
More than 100 illustrations.  Ten full-page plates of drawings. Price., $1.00, Postpaid.

THE CONSTRUCTION AND FLYING OF KITES ByCHAS. 7. NILLER, ‘‘The Kite Man’:

.., Seven full-page plates and fifteen figures on kite construction—over 40 forms of kites shown. Tells how to
build them and describes a kite tournament.  Price 20 cents Postpaid

Send for our list of books on the Manual Arts

THE MANUAL ARTS PRESS, PEORIA, ILL.




ELECTRICIAN

JUST OUT!

THE WIRELESS OPERATOR'’S
POCKETBOOK OF INFORMATION
AND DIAGRAMS

LEON W, BISHOP
An up—to—dnu new book_ on t.lm most up-to-date

Inmdo& for those who dmdy lnve some knowledge
of wireless, but in plain language so you can
understand it.

Gives the use of each instrument in a wirsless set,
80 you will know exactly what its effect is on
the ether waves.

Deescribes construction of lp?l.ﬂtul and tells what
is neeuury for good

Di all p t types of instruments and
tells how to judge them.

Ineludes the t of the author’s experiments and
inventi om on Bmking-in Systems and the

Wireless Telephon
Has a full chnptet (16 pa.ges) of diagrams of connec-
ons and aerials.

Includes in convenient form all the tables necessary
for the wireless operator. Among others, a
table to show just how the sending and receiving
distance of a station may be found. No other
book has it.

Has a chapter on the etiquette of wireless which tells
an operator the generally received rules for
sending near commercial or vernment sta-
l‘:&?l‘l‘ Obedience to these rules will prevent

ation against pnvue experimenters.

Pull index and T‘l of wireless terms.

Latest call book in ket of leather edition,

Bound in flexible leather. Price $1.00 net.
Postage, 5 cents.

BUBIER PUB. CO.
132 Market St., Lynn, Mass.

ABC
of the Motorcycle

By W. J. JACKMAN, M.E.

Pocket size, 260 pages, fully illustrated, leather and
cloth, round corners, red edges. A *“Show How”
Book for Owners and Operators of Motorcycles.

. ~ CONTENTS

Inception and Evolution of the Motorcycle—

odern Machines and their Vital Parts—How to
Master the Mech Producti and - Applica-
tion of Motive Power—Construction and-Operation
of the Carburetter—What the Carburetter Does—
Ignition Systems—Batteries and Magnetos—Prac-
tical Methods of Handhng—Vanous T}&u of Motors
—Theory and Effect of Internal mbustion—
Troubles of all Kinds and How to.Avoid or Overcome
Them—Lubrication Methods—Transmission or Drive
S{nu ms—How to Compute Horse Power—Relation

Power and S —Weather Effects on-Gasoline
Engines—Cost of Maintenance on Basis of Mileage—
Some Don'ts That Will Save Time and Mone
Selecting a Motorc xcle—Hmts for the Buyer—
an Owner should do on Receiving a New Machme—
The First Ride.

PRICE, Flexible Leather, $1.50
Cloth Binding, 1.00

SAMPSON PUBLISHING CO.
221 Columbus Ave., BOSTON, MASS.

FES— WESD
WIRELESS
TELEGRAPHY

We have published a Manual of Wireless
Telegraphy, describing the art and the best
known methods of erecting stations. This
80-page Manual No. 1B will be mailed on
application.

Catalogue No. 24B, 180 pages of general
electrical supplies on request.

Manhattan Electrical Supply Co.

17 Park Place, New York.

MESCO "% GESCO
HOW TO RUN AN AUTO

“Komm' Self Propelled
Vehicles” gives full detalls
on successful care, handling
and how to locate trouble.

Beginning at the drst prin-
ciples necessary to be known,
and then forward to the prine
ciples used in every part of &
Motor Car.

It 1s a thorough couhe tn
the Sclence of Automobiles,
highly approved by manu.
facturers, owners, operators
and repairmen. Contains
over 4C0 1llustrations and dia-
grams, making every detafl
clear, written in plain lane
guage Handsomely bound.

PRICE $2 POSTPAID

A )
OUAGRANS |
| SPECIAL OFFER
The only way the practioal
merit of this MANUAL can
be given is by an examina-
tion of the book itself, which
we will submit for examinse
tion, to be paid for or returned,
after looking it over.
TUpon receipt of the following agree-
ment, the book will be forwarded.

No money In advance required, sign and return,

Theo. Audel & Co., 63 Fifth Ave., New York
h:‘lﬁ mall me eoryy of Hemans” AIu-oMlon:nd, if found satisfase
immediately remit you $2.00, or return to you.

Naux
ADDRESS
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YOUNG MAN Young Man

—— LEARN THE ——
No matter what your present

A U T O M O B I I_ E business is, are you ambitious to

fill a better position and get a

B U Sl N ESS better salary? Read the following

list, check the position you want
to qualify for, mail it to us TO-

There are greater possibilities and more DAY apd recei\_re by return mail
opportunities in the Automobile Business FREE information—What to do
than in any other line. to GET THERE.

There is a big demand for trained men G s f,:ggg ystems Bxpert
in the business. Office Manager Factory Transfer Clerk

3 X . Factory Manager Supt. of Manufacturing

A course of training in the N. Y. S. lé:ungtr:%‘l,lt:anseemk lf',oorgmatq ofllshqufacmnnc
A.E. — the AUTOMOBILE TRADE Expert Time Clerk  Plant Construcon Engineer
SCHOOL, will give you the right start. Mechanical Draftsman Mechanical Engineer

Our graduates hold the best positions Introductory Courses at Half the Price of
as Salesmen, Demonstrators, Garage Man- {{egular Courses. Write at once for FREE

R nformation.
agers, Repairmen, Chauffeurs.
Our 1909-1910 Prospectus Sent on Request Modern Systems
New York School of Automobile Correspondence School
Engineers 6 BEACON ST., BOSTON, MASS.
142 West 56th Street NEW YORK OSCAR E. PERRIGO, M.E., Director

ELECTRICITY

is a calling from which your earnings will be greater for the same
amount of effort than from any other industrial work. We are
living in an electrical age, but electricity is still in its infancy.
The developments of the future will prove this.

Get into a line of work that offers you a chance to advance.

We Are Teaching

a practical course, not a book course nor a blackboard course, but
a course requiring the co-operation of brains and hands. The
conditions actually existing in the outside field and the require-
ments to meet these conditions are encrgetically followed in our
course. Write for prospectus or call on us and let us show you
how we teach.

NEW YORK ELECTRICAL SCHOOL

39 1-2 West 17th St, - - NEW YORK
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hen the Boss
Sends for YOU
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Have you the training necessary to “make good" in any position of advancement that

may be offered to you?

Have you the training to so plan work that the best results can be secured at the

least expense?

Could you hold your own among trained men—the men who get big salaries?

If not, how can you expect advancement?

If you have real ambition—a burning desire to advance—we can help you to a better

position and salary.

Every month there are received at the I. C. S. upward of 300 voluntary

letters telling of positions bettered and salaries increased through study of I. C. S. Courses.

Advancement is just a matter of training:
has been the business of the I. C. S. for
19 years.

Just as evidence of what spare-time study
will do for a man consider the following from
HARRY L. ACKERLEY, West Lynn, Mass.:

“I enrolled in the I. C. S. for the Electrical
Engineering Course, which has been invaluable
to me. I am now employed by the General
Electric Company and my salary has been
increased 350 per cent.”

[. C. 8. training will do as much for you.
Are you willing?

Mark and mail the attached coupon stating
what position you prefer and we will be glad
to tell you what we can do for you.

Send the coupon NOW.

And training young men for advancement

9000000000000 00000000 000000

International Correspondence Schools
Box 930, Scranton, Pa.

Please explain, without turther obligntion on my part, how 1
can quality for a larger salary and
tion, trade, or profession hefore which | hav

mirked X.

arlvancement to the posi-

Electrical Engineering
Electric Lighting
Electric Railways
Electrician

Electric Car Running
Dynamo Foreman
Dynamo Tender
Wireman

Mining Engineer
Telephone Expert
Clvil Engineer

Mechanical Engineer
Mechanical Draftsinan
K. R. Constructing
Cuncrete Construction
Architect
Contractingand Butlding
Architectural Draftsnan
Plumbing & Meating
Chemist

Bookheeper

Advertising Man

9000660060000 00000006006000000

Automobile Running Civil Sertite Exams
Name
Street and No. -
City State

€9 0209000000000 000200000000000080¢

'."00000000000000000000000
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MURDOCK
WIRELESS APPARATUS

‘*AM°'" RECEIVERS

When you buy a pair of Murdock Receivers you
get full value for every cent. Themhare without
question equal in sensitiveness to “higher priced
instruments :-they are built for wireless :-they repre-
sent the experience of fifteen years in telephone
practice and eight years of wireless use.

ASK THE OWNER OF MURDOCK PHONES
FROM 100 TO 3000 OHMS
FROM $3.70 TO $8.50
Complete Wireless Equipments for all purposes
WM. J. MURDOCHK CO.
B3O Carter Street, Chelsea, Mass.

162 Minna St., 221 So. Clinton St.,
San Francisco Chicago

-

. - 5

[

THE BOSTON” KEY

The “Boston” wireless key is a distinctive
instrument built exclusively tor wireless use
for sets of all powers. The marble base gives
stability to the instrument and the construc-
tion is of nickeled brass throughout. Unusu-
allylarge contacts absolutely prevent sticking.

This instrument is described in Bulletin
as is also our Navy Type Tuner. Why not en-
close a stamp and mention Cataiog G, and al-
so catalog of “Beacon” Marine Installations.
They are filled with information concerning
apparatus of absolute reliability and will
prove the master keys to successful wireless
telegraph service either private or commercial
CLAPP-EASTHAM COMPANY

139 Main Street, Cambridge, Mass.

The Key-to Success |

HoLTZER-CABOT
RECEIVERS

For Wireless Operators

HAVE

Hard Rubber Shells
Aluminum Inner Shells
Silk Wound Coils

Steel Head Bands which
are Leather Covered and
Padded with Felt
Pneumatic Ear Cushions

THEY ARE

Comfortable to Wear
Permanent in Adjustment
Extremely Sensitive
Fully Guaranteed and
The Prices are Right, too

Send for Bulletin 1400 NOW

THE HOLTLER-GRBOT ELEG. C0.

BROOKLINE, MASS.
Western Branch, - Chicago, Ill.
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ENGINEERS — =
HANDBOOK

Special
Salary Raisers, 50c

No books in existence contain in so small space as much
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0K CO.
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information about the trades and professions of which they
treat as do the [. C. S. Handbooks. The information they
contain is so set forth as to be easily understood, even by
men of littlereducation. As they have been written by the
best authorities in the country they are consulting experts of
the highest rank for laborers, foremen, superintendents,
managers, and executives. As they are compiled from the
Courses of the International Correspondence Schools, of
Scranton, Pa., everywhere famous as the most powerful force
in the world for the promotion of ambitious men, their value
to employes in subordinate positions will be quickly realized.
They are an indispensable help to quicker work that will

command advancement. Every important

item is indexed with all the initial letters
under which it is likely to be sought.
They are printed on high-grade book paper
in clear type, and durably and handsomely
bound in cloth with gilt titles. They con-
tain on an average 364 pages and 175
illustrations and are regularly sold for
$1.25 each.

Special Offer: To better introduce
the value of I. C. S. Textbooks and
I. C. S. Training we will sell these books
for a limited time to those sending to us
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THE MOTION PICTURE—Part II
STANLEY CURTIS

THE PROJECTING MACHINE

Let us refer to Fig. 2, which gives an
excellent view of a modern ‘Powers
Cameragraph’ machine. The complete
outfit consists of a hand-power mechan-
ism, with automatic shutter and motion-
picture objective lens; fireproof maga-
zines; stereopticon lens; lamp-house

F16. 2

with arc lamp; rheostat; slide carrier;
condenser lens; double pole knife switch;
asbestos-covered wire and baseboard,
with telescopic legs. * We will /first con-
sider the mechanism, a detailed view of
which is given in Fig. 3. The reel of
film to be exhibited is placed in the upper
magazine, with the end of the film put
through the small slot in the bottom of
magazine. After closing magazine door
the film is drawn through the slot,
carried over the upper sprocket and
here formed into a loop. (See illustra-
tion.) It is then passed over the fram-
ing plate and from there to the inter-
mittent sprocket. From this it is again
looped before passing over the lower
sprocket. After leaving the lower
sprocket it passes through a slot in the

top of the lower or ““take-up’’ magazine.
A reel in the lower magazine is connected
by belting to a shaft of the mechanism.
The action of this lower reel or “take-
up,” as the complete device is called, is
automatic; and it winds up the film,
with just the right amount of tension,
after it passes through the mechanism.
Fig. 4 clearly shows the take-up device
and also the “shutter’ directly in front
of the objective lens. (See also Fig. 5
for view of shutter.)

Fig. 5 A clearly shows the method of
threading up the Pathé machine. In
this mechanism, the idler rollers, holding

Fic. 3

the film against the sprockets, are at-
tached to the film gate instead of running
on independent arms as in the Powers
machine. Various methods of passing
the film through the machine are em-
ployed by different manufacturers, but
the principle is the same in every case.
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.. The reader will observe that the pro-
jecting machine works on exactly the
same principle as the camera, the shutter
on.the projector serving to hide the
movement of the film as it is drawn down
by the intermittent sprocket.

» . Notice that there are three blades in
the shutter. Only one of these blades
is actually used to obscure the movement
of the'film, the other two acting as a sort

FiG. 4

of light balance, which greatly dimin-
ishes ‘the ‘‘flicker” of the projected
picture.

Most modern machines have a groove
or other guide on the shutter shaft,
which considerably simplifies the opera-
tion' of ““setting the shutter,” should it
get out of alignment. The effect on the
eyes is most unpleasant when the shutter
is not set correctly. The defect shows
up very plainly on the title of a picture
or in any other place where black and
white appear in contrast. The high
lights appear to have a decided “haze"
dancing up or down from them, depend-
ing on whether the shutter is set ‘“high”
or “low.” (Also expressed “slow’’ and
“fast.”)

In setting a shutter, a piece of white
paper or other light-reflecting substance
should be placed in front of the objective
lens. Placing himself so that he has
an " unobstructed view through the
aperture and objective lens, when the
film gate is open, the operator carefully
turns the balance wheel in the direction
of rotation, until the intermittent
sprocket starts to move. At this point,
the fan-shaped blade of the shutter

ELECTRICIAN AND MECHANIC

should have completely covered the
objective lens. Continue turning the
balance wheel until the sprocket has
ceased to move. This is the place where
the shutter blade should start to uncover
the objective. It is comparatively easy
to watch the combined movements of
shutter and sprocket; and if they are
not in harmony, the shutter may be
placed in just the right position by first
loosening the set screws.

In threading up a machine the film
will often be “out of frame,”—that is,
the little photograph may not come in
the exact centre of the aperture. An
attachment known as the “framing
device”’ enables the operator to instantly
shift his picture up or down, even while
running, so that it appears neatly framed
on the screen. This adjustment is
effected by merely raising or lowering a
small lever.

Now, on some of the older models of
machines, this framing device plays
havoc with the adjustment of the shut-
ter, under certain conditions. For in-
stance, if the shutter is set while the
framing lever is all the way “up,” it will

F1G. 6

be considerably out of adjustment if
the lever is placed in the “down’’ posi-
tion. The only suggestion which seems
to fit this situation, is to set the shutter
while the lever is in a *“neutral” posi-
tion,—midway between up and down.
If this is done, the disarrangement will
not be so pronounced; and if, when
threading up, the operator will take
the trouble to place his film on the
sprocket, so that the lever may remain
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“neutral,” his shutter will “pull” only
when a jump in the film necessitates a
decided movement of the framing lever.
In most of the new models this defect
has been eliminated. ‘

Quite frequently, during the run of a
new or ‘“‘first run” film, minute particles
of the emulsion will adhere to the tension
springs. If this occurs at the opening
of the reel, the emulsion may accumulate
so rapidly as to seriously interfere with
the passage of the film. Considerable
noise attends this evil, and its harmful
effects on the film may be seen in strained
and broken sprocket holes. Rather
than run the risk of completely ruining
a reel of film, it is advisable to stop the
machine for a few moments, carefully
scraping the emulsion from the springs
and applying a small quantity of oil
with the tip of the finger. If the pre-
caution is taken to clean and oil the
springs before running each reel, this

trouble will seldom appear, although.

with some makes of film it will show
itself in spite of all the operator can do.
In regard to the instrument to be used
in scraping the springs, some authorities
advise the use of a sharp knife blade.
The writer's experience has been that
this invariably roughens the surface of
the tension spring. The bone handle
of a discarded tooth-brush may be filed
up into the shape of a chisel at the end
and will furnish a most efficient tool for
this purpose. Care should be taken to
wipe out the aperture in the framing
plate before threading up, as a dirty,
ragged edge surrounding the picture
does not speak well for the operator.

A carelessly made patch will almost
invariably jump off the lower sprocket.
Carefully examine every patch, where
time will permit, before running your
show. Many a break-down will, in
this way, be avoided. If the tension
on the take-up is too tight, it will cause
the film to leave the sprocket at almost
every patch,—good or bad. The ten-
sion should be set so that the film is only
moderately taut when nearing the end
of the reel. The idler rollers, which
hold the film against the sprocket,
should not press on the sprocket, but
should set almost %z in. away from it.

See that the slots, through which
the film passes, in both upper and lower
magazines, are exactly in line with
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upper -and lower sprockets. If trouble
is experienced with the heads of screws
in the reel catching under the spring
in upper magazine, solder a washer
securely to the face of the spring. The
screws will be found to pass under this
washer without catching.

In case the projecting machine is not
exactly on a line with the centre of the
screen, the projected rectangle of light
will be larger on one side than the other.
There are two ways of overcoming this.
One, the most commonly used perhaps,
is to tilt the screen so that its surface is
at right angles to the line of projection.
For various reasons this method may
not be convenient in certain places;
and in this case we may have recourse
to the following method: Let us care-
fully examine the framing plate. We
find that it is held in place by four small
screws. Now, the operation we are
about to perform is based on the same
principle as the adjustable back of a
camera, by means of which the photog-
rapher is able to take a perfectly recti-
linear photograph of a high building,
with his camera setting on the ground.
We_ know that the nearer our machine
is set to the screen, the farther out of
its jacket our lens ‘must be, in order to
secure a sharp focus. Let us assume
that the screen is placed squarely across
the end of the room or theatre and our
projecting machine is located perhaps
8 or 10 ft. to the right of the centre.
The projected view will be smaller on
the right-hand side of the screen than
at the left. The angle of the machine
to the screen brings the right-hand side
of the screen closer than the left. Acting
updn, the above principles, if we loosen
the screws in the framing plate and care-
fully “back it up” with thin strips of
metal on the right side, we will bring
the entire aperture into correct focus.
A very small amount of packing is
needed, as the adjustment of %4 to %e
in. will be found sufficient to fill most
requirements. In fact the adjustment
should not be carried more than %se
in. without making a corresponding
change in the tension spring on that
side.

It may be of interest to note that
most standard makes of projecting
machines pass just 12 in. of film to each
complete revolution of the crank. This
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knowledge may come in useful in meas-
uring a piece of film, and.it will also give
the operator an accurate method of
determining how long a particular reel
of film will run if he turns the crank ata
given speed. The average rate of speed is
60 turns per minute, which tells us that
60 ft. of film are being passed through
the machine in one minute. We know,
therefore, that the average reel of 1,000
ft. will run approximately 17 minutes.
The objective lenses furnished with
most modern machines are mounted
in tubes, which fit into a ‘‘universal
jacket,” containing the rack and pinion
adjustment for focusing. This method
permits a quick and easy change of one
lens for another of a different focus.

—

FosmioN OF LENSES IN TUBE
STANLEY CURTIS 10

Fi1G. 6

The lenses should be carefully cleaned
before each run and should be taken out
of the tube occasionally for a thorough
cleaning. Fig. 6 shows the correct
position of each lens in the tube. An

easy rule by which the operator may

remember the exact location of the
lenses is this: ‘“All convex surfaces
(out curves) should face toward the
screen.”” The front or ‘“achromatic’’
combination consists of two lenses
cemented together with a transparent
cement. One of these lenses is com-
posed of “crown” glass while the other
is “flint” glass. By this combination
we are able to secure a projected light
free from prismatic color. We can
easily remember that the “cemented”
lens goes in the front of the tube. Now,
in replacing the back combination, we
have only to remember that the convex
side of one goes next to the concave side
of the other. No danger of confusion,
for there is only one concave surface
in the entire set. If the operator
will memorize this little rule, it will
save him many an hour of annoyance.

227

It is hardly necessary to say that a single
misplaced lens will throw the picture
badly out of focus.

It may appear superfluous to say that
a motion-picture machine should be
kept clean and well oiled. However,
it is surprising to note, as one makes a
round of the various operating booths
in a city, how few machines are kept
clean. They are, as a rule, well oiled,
for if they were not it would take too
much “elbow grease’’ to turn the crank,
—in fact the majority of them are simply
overflowing with oil. But with this
abundant lubrication we find the choicest
collection of dust and grit. It is only
the work of a few minutes to wipe off
the mechanism after finishing the day’s
run, and another wiping off in the morn-
ing before oiling up will keep a machine
in first-class condition. It is well to
give the gearing a thorough cleaning
with a tooth-brush and oil frequently.
If the machine is one of the older models,
in which the star and cam wheels, which
impart the intermittent motion to the
sprocket, are exposed, these vital parts
should be carefully cleaned several
times a day, as they are the very life
of the machine and a very small quan-
tity of dirt or grit between them will
work untold injury. In the new ma-
chines this movement is enclosed in a
dust-proof casing, which is kept full
of oil. The oil used on the machine
should be the very best procurable, the
“non-gumming’’ quality being quite
essential.

The condensing lenses are used to
concentrate the rays of light from the
arc lamp in the lamp-house on the film
at the aperture. These lenses are sub-
jected to a terrific heat, and frequently
break, causing the operator great annoy-
ance. In placing the condensers in
their holder, make sure that they fit
loosely, as otherwise they will have no
room to expand when the heat strikes
them, consequently breakage ensues.
A sudden cold draught striking the hot
lens will often cause it to crack.

Recently, when three French naval
lieutenants were required to take a
course at the Buc Military Aviation
School, no fewer than 109 candidates
came forward, a sufficient proof of the
interest taken in aviation by the French
navy. g
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A LINEN CHEST
RALPH F. WINDOES

In the olden days it was the custom
for each prospective bride to own a
dower chest, wherein to receive articles
of usefulness from friends and relatives.
It was a sort of gift ship with which
to start her out on the stormy seas of
matrimony. This pretty custom, like
many another, is beginning to return,
and the design of the chest here shown
is a good one for a dower chest.

Quarter-sawed white oak is the best
wood to use, but plain-sawed for the
body and a quartered top will do very
well and is much cheaper. The bottom
may be of any soft wood. If possible
secure some cedar, that would serve
the best. Much time and labor can be
saved by having the stock cut to exact
dimensions at the mill, planed and
sanded on all sides.

The stock list to submit for this is as
follows. The cover will have to be
glued up and the sides would be much
better if they were also. The legs can
be purchased solid if plain-sawed, but
in all probability quarter-sawed would
have to be glued up from three pieces.

4 pieces 3 in.x 3in. x 18in, oak

2 pieces 24 in. x 15in. x 433 in.

2 pieces 74 in. x 151in. x 16 in.

1 piece 74 in. x 20 in. x 42 in. ¢

2 pieces 74 in. x4 in. x 24 in.

1 piece 24 in.x 4 in. x 50 in. “

4 pieces 1 in.x lin.x 13} in.

2 pieces 4 in. x 214 in. x 43 in. o

3 pieces 5 in. x 214 in. x 11 in. o

4 pieces 5 in. x 234 in. x 17 in. .

2 pieces 74 in. x 1in. x 42 in. soft wood

12 pieces !4 in. x 4 in. x 16 in. soft wood

In the 14 in. panelling stock, 1 in. has
been added for waste, but the other
dimensions are exact.

In addition to the above the following
supplies will be needed:

2 butt hinges, 4 in. wide, with screws.
16 flat head steel screws, 2 in., 12s.
12 flat head steel screws, 314 in., 14s.
12 flat head steel screws, 124 in., 9s.

4 casters.

14 pt. oil stain (color to suit builder).
14 pt. shellac.

Prepared wax.

Paste wood filler.

Glue, finishing nails, etc.

Fig. 1 is the front elevation; Fig. 2
the plan, or top, and Fig. 3 the elevation
of an end.

To begin the work, take the 15 in.
pieces and screw the sides and ends
together according to the section shown.
Use four of the 2 in. 12s in each corner.
When this is completed the inside should
measure 16 x 42 in. Next take the posts
and cut out a groove 74 in. square and
15 in. long in the corner of each post.
The box should then set in these grooves,
the bottom of it coming 3 in. from the
bottom of the posts. Plane the 1 in.
square stock until it is triangular and
nail a piece in each corner of the box,
as shown in the detail. Now screw,
diagonally, through each corner .of the
box into the corner posts, as shown,
using three of the 314 in. 14s. in each.
Countersink all heads.
¥ Next, put in the panels of 4 in. stuff.
The back is not to be panelled. Start
by gluing the top and bottom strips,
using clamps to hold while drying.
When they are set, fit in the cross pieces
on the front and glue them securely.

Now comes the bottom. Screw the
soft wood strips onto the front and back,
making them flush with the bottom of
the sides. Fit in the matched pieces.
If the diagonal corners have been run
down too far, fit in around them. Nail
the pieces in place.

We are now ready for the top. Lay
the 20 in. piece on a flat surface and fit
the 4 in. stuff around it, mitring two
of the corners, as shown in Fig. 2.
Fasten this framework over the posts
and sides, making it flush with the in-
side of the box. There are a number of
ways of fastening this. You could nail
and glue it and putty up the head holes;
you could dowel it all the way around
with 34 in. dowels; you could screw it
diagonally from the inside of the box;
or you could use !4 in. pins in the follow-
ing manner: Nail the mitred corners
fast and place the frame. With a 14 in.
bit bore down through the frame into
the posts to a depth of about 4 in.
Take some 15 in. dowel pins, without
the groove in the side, and round off
one end of them very neatly. Put
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glue in the holes and pound the pins in
with the rounded end up. Use a mallet
to do the pounding. When in place
they form a very neat button on the
top. It would be well to use two pins
at the mitered corners, as one pin might
spread the miter. Put the cover in
place and hinge it. A chain, or two,
fastened from the inside of the cover to
the sides would keep it from swinging
back too far. Put the casters on the
legs, unless you prefer neat drawer
pulls on the ends, as you should
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have some means of moving it about
easily.

Before attaching these fittings though,
it would be well to finish the chest.
Scrape off all glue in evidence and sand
over the entire piece. Shellac and sand
the inside, and put a coat of stain on
the outside. When the stain is dry
apply a coat of filler. Wait a day or
two and put on two coats of wax, ac-
cording to directions found upon the can.

If desired, an inside lining of cloth
could be put on, but this is not necessary.

GIANT CENTIPEDE KITE

In the accompanying illustration (con-
tributed by L. E. Zeh) is shown one of
the fantastic efforts in kites familiar
to us as coming from China. As a
characteristic offering to The American
Museum of Natural History (New York
City) it is the longest kite in the world.

The Chinese are remarkable for their
imitation of nature, and this kite shows
how cleverly such a thing as the repro-
duction of the “hundred feet” of the
centipede is managed in this light struc-
ture, which is to soar aloft by aid of the
segments of the body alone, instead of
by wings. The head of this kite-insect,
however, seems of a far more startling

1

appearance than that of our own centi-
pede—possibly because the Chinese
variety has a head like a dragon. It
is a fact that both China and Japan have
very fantastic insects, presenting a wider
range of ‘“‘trimmings,”’ than our own.
So it may be that the maker of this kite
religiously imitated a centipede with a
crested and horned head—a Chinese in-
sect quite unlike the pale creature of our
own country. But probably the author
of this object aimed to have a striking
head in keeping with the amazing char-
acter of “the longest kite in the world,”
and so adopted that of the well-known
national dragon.
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NEW RUNAWAY GATE ON WILLIAMSBURG BRIDGE

O. M. KELLEY
Assistant Enginesr in Charge

Shortly after the roadways of the
Williamsburg Bridge were opened to
vehicular traffic, it was found that the
number of runaways was far in excess
of those occurring on the Brooklyn
Bridge, principally on account of the
ample room on the 20 ft. roadways, and
the absence of trolley cars from them.

During the four years ending March

of the roadway, and, when not in use,
lie parallel to the roadway. When
closed for use they form a V, with the
wide end facing the direction from which
the traffic approaches.

The two leaves do not come actually
to a close, there being an opening of
about 11!4 in., through which a man
can pass.

e B - B~
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31, 1910, the following is a summary of
the runaways on the Williamsburg
Bridge:—(a.) Runaways reported, 185;
stopped by gates, 127—or 68.6%,. (b.)
Horses involved in runaways, 246;
killed, 53—or 21.59,; injured, 47—or
19.1%. (c.) Persons injured, 96.

It was found that the old style of
gate which was used on the Brooklyn
Bridge and served its purpose in that
location was entirely inadequate to
handle the runaways on the Williams-
burg Bridge without a great mortality
among the horses and injury to the occu-
pants.

About two years ago one of the
laborers employed on the Williamsburg
Bridge, viz., James Conners, showed
the writer a model of a two-leafed gate,
and the new gate is a development of
that idea to a practical design.

The gate is composed of two leaves
of equal dimensions, namely, 40 ft. in
length and 6 in. in height, the leaves
being supported on casters and the tops
of the leaves being 6 ft. 9 in. above the
roadway level.

These leaves are hinged at the sides

Williamsburg Bridge, showing Runaway Gate in use

The leaves are constructed of long
leaf Oregon pine plank, 12 ft. by 3 in.,
and laid closely. Under an impact they
can deflect about 18 in., being restrained
from further bending by three 74 in.
round rods secured along the back.

The leaves are operated electrically
by 734 h.p. motors, one for each leaf.
The moors are connected in multiple
and act synchronously.

The leaves are operated by means of
arms attached to the free ends, these
arms being moved by racks and pinions
operated by the motors.

The gate can be closed in about five
seconds and opened to full roadway in
about six seconds.

The gate is controlled by a double
throw switch, and the gears are protected
from injury, in case the gate be struck
by the runaway before the arms are in a
right-angle position, by follow-up racks
and pawls which take the thrust off the
mechanism,

The first and greatest advantage
which this gate has over the barrier
previously used is in the elimination of
the 90 degree impact and the opportunity
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which it gives for the wagon to bind on
either side, thus preventing the crushing
of the horse or horses.

Since the gate was put into operation
on April 14, 1910, there has only been
one runaway on the roadway, and the
horse took fright only about 150 ft. from
the gate. The officer on post threw
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the switch and the leaves were almost
closed when the runaway struck them.
The horse broke away from the har-
ness and passed through the opening,
absolutely uninjured, the wagon, of
course, being wedged in the V. The
horse was walking down the roadway
when caught by one of the laborers.

SMALL WALL CABINET

As an example of cabinet construction
the small wall cabinet made in Mr.
Weick’s classes at Columbia University
furnishes an interesting illustration.
Considerable opportunity for choice on
the part of the student is offered as the

.........

.......

Smace Wi Casiver

dimensions given are merely suggestive.

The shaping of the bottom of the
sides and the corner blocks can be made
a problem in design, while most inter-
esting of all is the designing and making
suitable hinges and door pull or es-
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cutcheon from sheet brass. If care is
exercised in the design, it will be found
possible to make the hinges with the
simplest of tools. A point worthy of
notice in this model is the use of re-
inforcing corner blocks at every op-
portunity. Small triangular blocks, not
shown in the drawing, may be used
inside of the cupboard, and if sawed
off the right length will serve as a stop
for the door. The tongue on the door
rails is made just long enough to fit -
into the panel groove on the stiles.
To strengthen this joint two Y in.
dowels are used at every corner.

X Manual Training Magazine.



ELECTRICIAN AND MECHANIC

233

A SECTION LINER
C. W. WEBBER

The beginner in mechanical drawing
and in fact many advanced students,
if asked what a section liner is, would
be at loss for an answer. This time-
saving machine for doing section lining
or “cross hatching,” asit is called, should
be known by every student, as it en-
ables one to do quicker and better work
than by the methods taught to be-
ginners.

I will first describe a very simple
instrument which I have seen used by
students in a large scientific school.

4

The method of using is shown in
Fig. 2. The piece, 1, and the 45 degree
triangle, 2, are placed on the square as
shown at a, and a line is drawn with
the triangle as a guide. 1 is then held
firmly, and 2 is slipped to position shown
at b, when the second line is drawn.
2 is then held firmly and 1 slipped to
position shown at g, after which 2 is
again slipped t6 position b, when the
third line is drawn. The parts 1 and 2
are always moved from left to right,
so that by repeating the above motions

3 ’”
_45° i ’ qf_'H
\% \I
Fig. /
o

Fig. 2

The"instrument, although crude, can be
used with surprising rapidity and ac-
curacy with a little practice.

‘A piece of hard wood is cut out as
shown in Fig. 1, and of about the thick-
ness of a triangle. A piece of an old T
square will do nicely.

The dimensions given are taken from
a'triangle in the possession of the author,
but they may be varied at will, to suit
different triangles.

any distance can be covered. Care
should be taken, however, that a part
does not slip when it should be firmly
held.

By turning 1 and 2 into the positions
shown at ¢, a narrower cross hatch can
be obtained. Still another width can
be obtained by cutting off the apex of
one of the angles as shown in Fig. 3.

To make a section liner such as is
used by professional draftsmen is not
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a hard task and it will well pay for the
time thus spent.

Obtain a block of hard wood about
11 in. long by 214 in. wide by Y4 in.
thick, and plane square. Next make
from square brass rod 3£ in. square
three pieces as shown in Fig. 4. This
will require about 24 in. of rod. Care
should be taken to drill the hole a square
with the sides of the piece. The hole b
is drilled with a No. 29 drill, and then
tapped with an 8-32 machine screw-tap,
care being taken not to drill into hole a.

The block is laid off as shown by the
dash line, in Fig. 5, which is 34 in. from
the edge. %6 in. holes are drilled at
a, b, ¢, and d, and countersunk from the

-under side so that an 8-32 flat head ma-
chine screw can be put through from
the bottom. The three pieces above
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%6 in. hole is bored and countersunk
from the back side, and a 34 in. 8-32 flat
head machine screw is passed through
and clamped in place with a nut 4 in.
thick. 34 in. from this, or 14 in. from
the zero end another like screw is
clamped.

Now comes the trigger which is only
a piece of brass 3ein. thick cut to shape
shown in Fig. 7.

Get a piece of 55 in.round brassrod
18 in. long and bore three holes with a
No. 40 drill through it and exactly paral-
lel to one another at distances 8 in.,
7% in. and 6% in. respectively from
one end. Now bolt the piece of Fig. 6
to the rod, having the longer part of the
rod to the left. In drilling the holes in
the rod it would be better to file a flat
place 2 in. long to aid in starting-the

)

]

793,

described are then bolted to the block
at a, b and ¢, with their holes along the
line ac, using 34 in. 8-32 flat-head ma-
chine screws.

Get a piece of sheet brass 2 in. wide,
224 in. long and % in. thick and cut
and bend as shown in Fig. 6. The slot
is cut by boring %s in. holes at a and b,
and 14 in. holes along the dotted line
between a and b and finishing with a
file. At ¢ a % in. hole is drilled and
at d holes are drilled, as shown, with a
No. 45 drill and tapped with a 3-48 ma-
chine screw-tap.

Next in order is the straight edge.
This is best made by buying a ruler
1% in. thick and cutting it down to
8% in. long. 34 in. from the O end a

drill, but the cut should not be made
deep enough to weaken the rod.

For the spacer a piece of brass 34 in.
wide, 234 in. long and Y in. thick is
needed. Cut to shape shown in Fig. 8.
The slot is % in. wide and is made_in
the same manner as described above.

There is still another part, the binder,
which is made of thin spring brass bent
and drilled as shown in Fig. 9.

Two springs 1} in. long are made of
No. 24 spring brass wire by winding?it
around the brass rod. All parts are
now made and ready to assemble. This
is done as shown in Fig. 5, which ex-
plains itself, a few details excepted.

The ruler is clamped to the piece of
Fig. 6 in such a manner that it swings
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about ¢ as an axis. The ruler is placed
under this piece so that one bolt pro-
jects through hole ¢ and the other
through the slot. A nut is screwed on
the bolt at ¢ and the screw is sawed off
and riveted, being careful that the pivot
is just loose enough not to bind. A
washer is put over the other bolt and
it is clamped by means of a thumb-nut
so that the angle of the ruler may be
varied.

The binder is shown at e, Fig. 5, and
is screwed to the under side of the block,
enough of the wood being cut away to
allow it to be flush with the bottom
surface.

A % in. flat-head machine screw is
passed through the hole d from the bot-
tom and held in place by a nut )4 in.
thick. The slot of the spacer is placed
over this bolt and clamped by a thumb-
nut. A wood screw is also passed
through the slot to keep the spacer
from moving out of line.

} When all is assembled two fine needles
are driven through the base at the two
upper corners near a and ¢, so that the
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points project beyond the bottom about
1-16 in. The heads are then broken off
close to the wood. These are to prevent
the instrument from slipping while in
use.

To use the instrument, place it on the
drawing and swing the ruler and clamp
it at the angle the cross hatching is to
be. Starting with the parts in the posi-
tion shown in Fig. 5, a line is drawn,
using the upper edge of the ruler as a
guide. The trigger is then pressed to
the right until it hits the spacer. This
moves the rod and thus the ruler a cer-
tain distance to the right. The trigger
is then released and it springs back to
its original position, but the rod is held
in place by the binder. Another line
is now drawn, and so on, completing
the work. When the ruler reaches the
extreme right position it is restored to
its original position by pressing the
binder to the right and at the same time
pushing the rod to the left.

The instrument can be greatly im-
proved in appearance by polishing the
wood and brass work before assembling.

UTILIZATION OF PARTIALLY DECAYED POLES
GEORGE RICE

Since the use of concrete for strength-
ening the base of telegraph, telephone,
electrical light wire and other poles, a
great many poles which were formerly
abandoned as useless for supporting
wires have been utilized. Poles which
were condemned early in their career
as lacking substantial support at the
butt are now used with a cement sup-
porting base and made to last for years.
Poles which have been snapped off by
the high winds are now restored to place
in an upright position in the original
holes by first removing the broken stub
and forming a casting of concrete for
the base. Poles which were not suitable
for use in carrying heavy lines of wire
gystems are now available because of
the powerful re-inforcing made possible
by the utilization of the concrete mix-
tures. In the making of the concrete
for furnishing a form for holding poles
in place, a mixture is usually made
of about the following proportions:
1_barrel of packed Portland cement to

134 barrels of loose sand to 3 barrels of
loose gravel or broken stone. Broken
stone is easily obtained from concerns
which deal in this article in any city.
The sand is also readily procured from
the dealers in building materials. Soft
sandstones and soft slate, lime and the
like should be avoided. The water used
for the concrete ought to be clear.
That is, the water should not be taken
from some pond where the drainage from
a mill on the bank cohtains chemicals.
Refuse from barns should be avoided.

I saw foundation forms ruined because
of the use of sea water, on one occasion.
Get common clear water, direct from the
city hydrants and this water will be all
right. In making the wooden forms for
moulding the set pieces or for filling in
the earth about the bore in the ground
where the base of the pole is placed,
green timber can be used, providing the
timber is seasoned under your super-
vision. White pine and yellow spruce
can be used to advantage.



ELECTRICIAN AND MECHANIC

-Grease the inside of the forms with
cheap] soap, and this will prevent the
forms from sticking. In the placing of
. the broken poles in position in the hole
made for the purpose, there are times

when the block is made by simply filling
in the space about the foot of the pole.
The mixed cement stock is passed into
the opening and tamped to place. As
soon as the cement dries, a very solid
supporting factor is obtained. Then
again, we observe that regular apparatus
is used for laying the concrete about the
butt of the pole. First, the earth is
excavated from around the lower end
of the pole, 80 as to make room for the
circular thickness of concrete. The
pole is properly braced and straightened,
as the pole will remain fixed where held
by the concrete. Iron supports are
used in retaining the pole in a perfectly
perpendicular position until the concrete
gets hard. Sometimes a concrete base is
first made in the bottom of the hole, there-
by forming a resting place for the foot of
the pole before the sides are filled in.

A great many poles can be saved by
using the concrete re-inforcing, and when
a pole is broken off as at A, Fig. 1, the
pole is not rendered unserviceable as
heretofore. The pole is made a .little
shorter than before, as the broken or
decayed portion must come off.
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Fig. 2 shows the pole when provided
with the concrete seat. This concrete
Seat serves as a very substantial anchor
for the pole, owing to the shape of the
cone. The mould for laying the concrete
can be shaped to harmonize with a cone
or other pattern. The device is made
in sections, and the bolted sections can
be opened for removal, after the con-
crete is set. When the apparatus is
withdrawn, the space formerly occupied
by it is filled in with earth, thereby
finishing the job. The upper part of
the concrete form shows above the level
of the ground. This part is smoothed
off and made to appear even and neat
to look upon.

Traffic on the streets of Buenos
Ayres, the most enterprising and up-to-
date city in South America, has increased
to a point at which some radical relief
is necessary; and a comprehensive
scheme for electrically operated sub-
ways has been passed by the city govern-
ment. The concessions have been se-
cured by the Anglo-Argentine Tramway
Companies and the tramway company
of Buenos Ayres, whose headquarters
are at Brussels, Belgium.
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DESIGN AND CONSTRUCTION OF MODEL AEROPLANES—Part V

EXPERT

AEROFOILS

That the supporting surface of model
aeroplanes should be correctly shaped
and strongly constructed is an important
point in aeroplane construction, and it
is equally so in the case of wooden and
fabric-covered aerofoils.

We have pointed out in previous
articles that a suitable shape for aero-
foils has been determined by experiment,
and proved by actual practise, so that
we may take the shape, already shown,
as a standard pattern to work by. It
is not always possible to get exactly
the same shape in every aerofoil, but
the shape suggested should be followed,
as far as possible. Aslengths and widths
of aerofoils differ, and the aspect ratio
of the planes of large machines and
models is up to the present a matter of
opinion, it is only possible to suggest the
average as being the most suitable. If
it were possible to get it light enough,
wood is by far the best material for aero-
foils, but above 3 ft. the planes should
be fabric, or at least framed up in wood
or metal, and covered with fabric.

Plain wooden aerofoils for small
models answer very well; the wood
should be about !4 in. thick, either
American whitewood, pine or cedar being
suitable. The necessary camber, about
J4 in. in 3 in. should be given by playing
a jet of steam on the convex or upper
portion of the wood. This method,
although handy, is not always satisfac-
tory, as so much depends on the straight-
ness of the grain. To ensure the shape
being quite regular it is advisable to
construct a rough clamp, made of two
pieces of thick wood planed down to the
required curve. The clamp should be
heated, and the steamed aerofoil placed
between them and weighted or clamped
down with G clamps. The wood should
not be touched until quite cold, and will
be found that the wood is quite even in
shape and perfectly stiff.

Another method, by which the stream
line form required, Fig. 2, may be more
accurately made is shown at Figs. 3 and
4. A piece of wood, 3% in. thick for a
3 in. wide foil, is planed on one side to
the shape shown at Fig. 3. A round

plane is now required; this may be
mdde from a block of beech and an
old chisel, or from an old rebate plane
and iron rounded to a radius of 114 in.
or so. The surface should be finished
with round scraper and glass paper,
and then turned over on a board, planed
to the same surface as shown at Fig. 4,
and clamped down for planing to re-
quired shape.

Although it is possible to plane the

under surface against a stop, it is not
possible in planing the other side to do
this, as it is more than probable that
the wood, when thin, would break .
+ The third method, and by far the
best, is to build up the shape in the
same way that large mouldings are made.
Two pieces of wood should be planed
to a wedge shape, as shown at Fig. 5,
the side piece about 4 in. at the thickest
end, and the narrow piece about % in.
thick in front. These two pieces should
be glued together and placed under
pressure until the glue is quite set; at
least 12 hours should be allowed for
this.

When ready the inside curve should
be worked with a small round plane or
a scraper, finished with glass paper,
and then it may be placed on a board
similar to that shown at Fig. 4, but
planed to fit shape exactly.

The top should be carefully planed
to the correct shape with a smoothing
plane, and finished with glass paper.

By this method the exact stream-line
form is not obtained, but the difference
is so slight and the advantage gained
in time and labor so much, that the
slight deviation may be well allowed.
It will be found that the difference in
shape is not appreciable in a small model,
such as it is suitable for.

For larger planes than 3 ft. it is ad-
vised to have fabric-covered frames,
and this is by no means a simple piece
of construction.

There are two forms of fabric-covered
aerofoil: the single and the double
surface; the former is lighter and easier
to make, but owing to the unevenness
of the under side, the double surface
is much more effective.



ELECTRICIAN

ria

> W/[”///I/I[Illllllllllllla-.,_ ~
« i 2.

==

ria s

AND MECHANIC 239

Wooden aerofoil, steamed to shape.

Wooden aerofoi}, planed to shape.

Method of planing under-surface of wooden aerofoil,
Method of planing top surface of wooden aerofoil,
Method of shaping wood for built-up aerofoil.

. A built-up wooden aerofoil.

A single surface aerofoil. -

Plan showing round end. .

. Another single surface aerofoil.

Plan showing strengthened square end.

. Double surface aerofoil. 12. Plan showing wire end.
. Another form of double surface aerofoil. 14. Plan.

PENRTRLLN

S D N
Fi1Q. 10.
FiG. n. ¢ Fira s, N
(] I |
= re 1]
- 20
-FiQ. 14,

Sections of the former type of fabric-
covered aerofoil are shown at Figs. 7
and 9. At Fig. 7 the ribs, made of
3-16in. square or so birch, are steamed
to shape, and then glued and tacked
to the main spars. The main spars
should be of American whitewood or
spruce, and as stout as possible. The
number of ribs may be left to choice,
but a good rule is to make the distance
between them equal to the width of
the foil. The fabric is secured from the

second spar to the back spar, and is
stretched from end to end, either sewed
or stuck with solution or glue. If
tracing paper, cartridge paper or linen
or silk is used, the material should be
slightly damp before putting on; it
will then dry tight.

Double surface aerofoils are not more
difficult to make, but take longer than
single surface, and being free from un-
evenness underneath, are more satis-
factoryin use. Two methods are shown;
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the first illustrated at Fig. 11, is built
up of ribs sawed out of American white-
wood to shape, and notched to the main
spars by means of the lapped halving
joint. This is a very simple method,
and there is no need for the use of steam,
It has the advantage of being light and
strong and is very suitable for small
frames.

For large models, the method shown
atYFig. 13 is most suitable. Here it is
possible to have comparatively stout
spars, and have very thin ribs made of
birch, American whitewood, French
horn, or imitation whalebone, or three-
ply fretwood. The ribs, if of wood,
should be steamed to the correct camber
and should be attached by glue, brads
or screws to the main timbers.

The fabric should be stretched from
end to end, and is best done by previ-
ously stretching the fabric on shaped
boards, and placing the framed aerofoil
on, with the touching surfaces covered
with seccotine or solution.

Various methods of finishing the ends
are shown in the plans of the foil. That
at Fig. 8 being formed of bent wood or
cane, tied with glued string at the joints.
Fig. 10 shows an aluminum strengthened
end, a similar angle piece being placed
on the other spar, if necessary. Fig. 12
shows a wire end, over which the fabric
may be stretched; the wire should be
stiff, and may be further strengthened
by brackets attached to the main spars.

Fig. 14 shows a perfectly plane end,
useful for biplane aerofoils.

PROPELLERS

The propeller is obviously a most
important part of an aeroplane, and
the choice of a suitable kind is a matter
for careful consideration.

A knowledge of propeller mathematics
is necessary when designing a scien-
tifically correct helix, but the rule of
thumb enters very largely in construc-
tion of most model propellers. It will
be sufficient for the model maker if we
consider some of the many types in
common use, for the main point of
interest in propeller design is to deter-
mine the particular type which will
drive the machine the farthest.

It is certainly somewhat bewildering
to the novice to know which is the
best type when one considers the great
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variety in propeller designs, more par-
ticularly so, when each inventor or
user can, more or less, prove that his
propeller is far in front of the other one
and can bring mathematical proof to
support his claim.

There is no doubt that much experi-
menting is still necessary to devise a
perfect propeller for small models, and
those model makers who have plenty
of time on their hands will be doing
useful work if they direct their energies
and inventive powers on the design of
an efficient propeller. The. points to
bear in mind are lightness, strength
and a good thrust.

PROPELLERS IN GENERAL USE

The propellers in general use for
models may be ranged in five classes:
first, there are those made of wood
bent to shape by steam; next, those
carved out of the solid wood or built
up of small pieces and then shaped with
a)rasp and file; thirdly, there are the
metal propellers, cast in aluminum or
bent out of sheet metal; the fourth class
contains those of the paddle type, in-
cluding those with blades fixed in a co-
nical, spherical or cylindrical boss; and,
lastly, there are those made of wire or
cane and covered with fabric, silk or
parchment.

In each of the above classes there are
several types, and as they all have their
devotees, it will be as well to illustrate
them in turn and point out the particular
good point of each.

The most simple form of wooden
propeller is undoubtedly the bent type
shown at Fig. 1. It has a narrow blade
and may be driven at a high speed;
but unless great care is taken in bending
both ends of the wood to the same angle,
a considerable amount of energy will be
lost. The only disadvantage the
steamed wood propellers have, is that
in damp weather they are very liable
to resume their original form. Apart
from this, the type is light, gives a good
thrust, and may be quickly and easily
made.

Another type of bent wood propeller
is shown at Fig. 2. In this case the
wood may be cut to shape either before
or after bending. A much wider blade
is the result, and this type is more suit-
able for a slow running propeller or
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tractor with a fairly large aspect ratio.
The above propellers being made out
of thin wood are not always convenient
to use, for they must have the shaft
secured directly to the middle of the
blade. To utilize bent wood propellers
for ball-bearing thrusts, it is necessary
to have a boss through which the shaft
may be passed, but by using thicker
wood shaped down as shown at Fig. 3,
exactly the same effect may be gained.

The next type illustrated is in the
second class, the carved or built up
propeller, Fig. 4. This type is prac-
tically a true helix and has proved a
most efficient screw for model work.
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ILLUSTRATIONS OF PROPELLERS.
g

. A simple steamed wood propeller.
. A shaped steamed wood propeller,
. Another form of bent wood propeller.

1
2.
3.
4. A built-up or carved wood propeller
5.
8.
7
8.

Method of setting out block for carving.

) with small pieces.
er.

The Turner propeller.

. The Beadle propeller.
10.
. The Bleriot type.
. A Simple tractor.
. A Fabric propeller.

The Antoinette type.

Fl1Q. 13,

The two ways of making it are shown
at Figs. 5 and 6, the first one being the
method of setting out a block of wood
to give the correct pitch and shape for
carving. The other method is a much
easier way of doing the work, but the
greatest care is required in planing up
and gluing the wood or else the joints
will give way under the strain involved
in rasping and filing away the surplus
material. .
For a 10 in. built up propeller the
strips should be about 10! in. long,
4 in. wide and 3-161in. thick, the number
of glued strips depending on the width
or aspect ratio of the finished screw.
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Each piece should have a central hole
and then glued in pairs first, the lengths
being kept in position by a brad awl or
length of wire.

THE MAXIM PROPELLER

In the above type we have the pro-
peller most favored by Sir Hiram Maxim,
and although it takes a long time to
make, compared with steamed wood,
it so nearly approaches the ideal that
it is well worth the trouble. Theonly
thing against it is its liability to break,
but with care taken in construction,
to keep a considerable amount of thick-
ness near the boss, this danger may be
lessened. In its favor is its lightness
and efficiency, and when made suffi-
ciently stout it will stand a considerable
amount of strain.

The metal propeller is next on the
list, and we have a large number of
forms. The well-known Cochrane pro-
peller is of corrugated sheet aluminum,
shaped as shown at Fig. 7. It has the
advantage of being very light and strong,
is not easily broken or bent out of shape,
and it gives a remarkably good thrust.
There are several other types of sheet
aluminum propellers, but they do not
fulfill the necessary conditions, are not
so effective as a wooden propelier of the
same diameter and pitch, and they soon
get out of shape.

Two curious forms of metal propellers
are shown at Figs. 8and 9. The Turner
propeller shown at Fig. 8 is of sheet
metal, secured to a long, hollow spindle
by which it is attached to the propeller
shaft. The Beadle Gold metal pro-
peller shown at Fig. 9 is also of peculiar
design, but its likeness to a screw may
be more clearly seen than in most metal
propellers. Neither of these propellers
are much in demand for models, but
there is no reason why the model maker
should not experiment with similar

Much interest is being shown by
officers of the French Colonial Army
in the project for establishing aerial
transportation across the Desert of the
Sahara, which would link the French
North African possessions with those
of the Congo. Capt. M. Cortier of the
French Colonial Infantry, who has just
returned from a visit of inspection of
the military posts along the Sahara, is
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ones, and test them with other types
as to weight and thrust.

The next class of- propeller is the
paddle type, the blades in this class
being fitted to a shaft or boss. The
best known type is the Antoinette,
shown at Fig. 10; the blades are let in
a slot cut in each end of the spindle,
and they are set at an angle of about
60 degrees to each other. This type
is most suitable for a tractor or front
screw, and although it is easily made,
it is not so effective for models as a
helical type.

Another well-known form of tractor
screw is shown at Fig. 11. This is the
original type used by Bleriot in his earlier
monoplanes. The blades are let at an
angle of 60 degrees or thereabouts, and
fixed in a conical boss. It is more
effective for models than the Antoinette
type, is easily made, and although it is
advisable to shape or steam the blades
to a helical form, very good results may
be attained with straight blades.

A very easily made tractor screw is
shown at Fig. 12, the blades of thin
wood, celluloid, wvulcanite or metal
being fixed in slots cut in a cylindrical
boss at an angle of 30 degrees to the shaft.

The last class of propeller is the fabric-
covered one. A wire or cane frame is
secured to a wire shaft, bent to shape
and covered with a bag of fabric, rub-
bered cloth, silk or parchment, Fig. 13.
There are several ways of making them,
but the only thing in their favor is
lightness, and they are practically un-
breakable. They are used in making
toy flyers, and although they approach
in form the true helical shape, they are
hardly suitable for machines of any size
or pretensions.

All the screws illustrated are drawn
to a uniform diameter of 10 in., so that
the proportions may be easily gauged.

enthusiastic over the plan.

He is convinced of the feasibility of
such an aeroplane service and says that
there are two routes which could be
followed. The only peril that he fore-
sees is that sand may work itself into
the motor. The sand, however, does
not rise above 900 ft., and he thinks
that the airmen could easily maintain
a higher level than that.
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£y MACHINE SHOP

THEORY AND PRACTICE _’_ﬁ-
Edited by Oscar E- Perrico, M.E. —

THE DEVELOPMENT OF THE LATHE

The article on the “Origin of the
Lathe,” published in the last issue,
brought the history of this machine up
to a comparatively modern form of a
foot power lathe. Its use, however, was
confined to such turning of wood, ivory,
metals, etc., as might be done by means
of hand tools, and although much fine
and comparatively accurate work was
done upon it by the old-time mechanic
who usually worked upon it, not eight
or nine hours per day, but “from sun
to sun,” from daylight till sunset, turn-
ing out a great variety of work from a
larger number of different materials;
the machine had not yet reached the
stage of a power feed which would have
rendered it, to some considerable degree,
at least, an automatic machine.

The particular device which the ma-
chine lacked was the application of the
screw. It is quite true that the screw
had been known for years and had been
used in many different forms, yet it
had not as yet found its place in the
construction’and operation of the laghe.
Let us consider for a few minutes this
matter of the origin of the screw, which
was later to have such an important
effect, not only upon the lathe, but upon
the entire mechanical world.

The origin of the screw thread, or
the threaded screw, reaches so far back
into ancient times that it is impossible
to determine when, where, or by whom
it was first conceived or used. That
it was known in one form or another
as far back as the use of iron for tools
is altogether probable. Holes must
have been made in wood by some kind
of an iron instrument which was the
predecessor of the gimlet. This instru-
ment was most likely square or of some
form nearly approaching that form.
In order to be at all effective it must
have had sharp corners.

As the straight-edged sharp knife
was first accidentally and then pur-
posely hacked into notches and became
the first saw, so may the corners of the
early boring instruments have had
notches formed in them to facilitate
their action upon the material to be
bored. These notches may have been
gradually deepened for the same pur-
pose, with the idea that the deeper
they were the more useful they would
become. We can readily conceive that
in making these notches the tool was
laid on its side and gradually revolved
as the notches were made, beginning
at thé point and working upwards as
the tool was revolved. This, of itself,
would have a natural tendency to pro-
duce a semblance of a screw thread,
which would increase the efficiency of
the tool by drawing it into the wood to
be bored. When this tendency was
noticed it was also natural to see why
it acted in this manner and to increase
this action by more carefully making
these notches. In time the “worm
gimlet”” was undoubtedly evolved.

The form of a screw thread having
once been arrived at, the realization of
its usefulness for various purposes was
only a question of time. It is alto-
gether probable, however, that for the
purpose of holding parts of a machine
together, or for similar mechanical
purposes, screws were first made of
wood. It is also pretty certain that
they were first made in a very crude
form without much regard to the exact-
ness of the pitch or form of the thread,
although the V-thread would be the
most natural because the most simple
form. It is also generally conceded, of
course, that they were made by hand
and probably with the rude knives then
used, as hand tools were the only ones
n use.



246

As to the methods used in making
the first nuts for use with the screws, it
is probable that they were quite thin
as compared with the pitch of the thread,
possibly containing but two or three
complete revolutions of the thread,
which was worked out by sharp-pointed
instruments, as the point of the knife
or by similar means. This method
may have led to the insertion of a metal
tooth in a wooden screw and the cutting
of the thread in the nut in this manner.

We do know for a certainty that a
somewhat similar means was used many
years later, as the author saw in a col-
lection of old-time appliances once used
by a maker of spinning wheels, a device
for this purpose and which did its work
much better than might be supposed.

This device consisted of a hand-
turned and threaded screw of very hard
wood, having about 3 in. of fairly well-
formed thread, and beyond this the
piece turned down to the diameter at
the bottom of the thread, while the
opposite end was formed much larger
and had a hole bored through it at right
angles for a lever, as in the old wooden
vise screw.

A large wooden nut had been fitted
to the screw. Through the turned-
down end of the screw and close to the
termination of the thread, was inserted
a steel cutter or “tooth’ of the same
form as the thread.

We do not know how the thread in
the nut had been made, but it is more
than probable that the screw was made
first. The manner of cutting threads
in nuts with this device was as follows:
The block of wood that was to form a
new nut was bored with a hole the diam-
eter of the end of this screw, that is,
the diameter of the bottom of the thread.
This block was clamped to the wooden
nut with the holes in line, or in pro-
longation of each other. The screw
was now turned through its nut and as
the cutter or tooth came in contact
with the wood of the new block it began
its cutting process, being turned by the
lever in the end of the screw and forced
forward at the proper rate to reproduce
a thread like that in the nut. The cutter
being held in place by an iron key sug-
gested the idea that it could be ad-
justed so as to make a light cut the
first time through, and could be set
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further out so as to cut deeper at each
operation until the thread was complete.

The author had no means of ascer-
taining the origin of the device, but
the wood of which it was composed
was black with age and the man who
possessed it could not tell how many
years his father had owned it or where
he gotit. It was certain, however, that
both of them had been mechanics who
had made and repaired the old-time
wooden spinning-wheels in which a
wooden screw about 1 in. in diameter
had been used for tightening the round
band by which the twisting mechanism
was operated.

Thus this old wooden screw in com-
bination with its crudely formed nut
performed the identical office of the
present lead screw and nut of the
modern engine lathe.

Archimedes, the most celebrated of
the ancient mathematicians, certainly
had a good idea of the screw thread, as
is shown in his famous screw made of a
pipe wound helically around a rotating
cylinder with which he raised water,
fully two hundred years before the
Christian era. Still it was doubtless
a long time after this period before the
screw was constructed so as to be ap-
plicable to the uses of the present day.
Of the progress and development of
this and other similar mechanical mat-
ters in these early times we have little
authentic information. The develop-
ment of such simple machines as the
latge preceded much that was mechani-
cally important, and to its influence we
owe a great deal of the early advance-
ment in the mechanic arts.

We know that a Frenchman by the
name of Jacques Berson, in the year
1569, built a lathe that seems to have
been capable of cutting threads upon
wood. An old engraving of his machine
shows it to have been a large, clumsy
and cumbersome affair, considering the
work it was to perform. While the
various parts of the machine were not
very clearly shown in this crude print,
enough is represented to show us that
he had a wooden lead screw to give
the pitch of the thread by means of a
half nut which appears to have been
fixed to a wooden frame, to which in turn
the piece to be threaded was attached
by being journaled or pivoted upon it.
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The lead screw and the piece to be
threaded were both revolved by means
of cords wound around spools or drums
upon a shaft overhead, and held taut
by weights instead of the flexible spring
pole described in the former article.
These cords were fastened to a verti-
cal frame, also balanced by cords and
weights, and to which was attached a
sort of stirrup adapted to the foot by
which the machine was operated.

Considering the early time at which
this lathe was constructed, it shows a
good deal of ingenuity and may well
have been the forerun=er of the develop-
ments in this line which came after it.

It is a matter of record that in 1680
a mechanic by the name of Joseph
Moxan built lathes in England and sold
them to other mechanics, but we do not
possess any certain or authentic knowl-
edge of their design, as to whether or
not screw threads could be cut with
them, or whether they were designed
for work on wood or metals, or both.
In all probability they were foot lathes
and used on all materials that had been
formed in a lathe up to that time.

In the year 1772, the French Encyclo-
pedia contained the illustration of a
lathe which was provided with a crude
arrangement of a tool block or device
for holding a lathe tool and adapting
it to travel in line with the lathe centres.
By this it would seem that the inventor
had some idea of the slide rest as it was
known at a later day, by its invention
in a practical form by John Maudsley,
in England, in the year 1794. Whether
Maudsley had seen or heard of the inven-
tion shown in the French Encyclopedia
or not, it would seem fair to assume that
he must have seen that or something
akin to it, as the twenty-two years
elapsing between the one date andthe
other must have served to make the
earlier invention comparatively well
known in the two nearby countries,
both of which contained, even at this
early day, many mechanics. It is in-
teresting to observe that the slide rest
invented by Maudsley over a hundred
years ago has been so little changed by
all the improvements since made in
this class of machinery.

There seems to have been an early
rivalry between the French and Eng-
lish mechanics in the development of
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machines and methods for advancing
the mechanic arts. The next develop-
ment of the screw-cutting idea seems
to have been of French origin. In this
lathe there was an arbor upon which
threads of different pitches had been
cut. These threads were on short
sections of the arbor and by its use the
different pitches required could be cut.
While the exa¢t manner of using this
arbor was not described, its probable
method of use will readily suggest itself
to the mechanic, and was, no doubt,
used at an earlier period, and, in fact,
was what led up to the use of a lead
screw or arbor with a multiplicity of
different pitches. The principle is anal-
ogous to that used in the “Fox” brass
finishing lathe, so well known and ex-
tensively used not only in finishing
plain surfaces but in *“‘chasing threads.”

This machine was constructed with
bed timbers and legs similar to those
used later in wood-turning lathes. The
head and tail stock were of the crude
form of iron casting, in use at that period.
The piece to be threaded and an equal
length of lead screw or “master screw,”’
as it was called, were placed end to end
in the lathe, the outer ends supported
on lathe centres, and their inner ends
fixed to each other by some form of
clutch or coupling, and supported in a
device which was substantially a centre
rest.

Fixed to the front of the bed timbers
was a cast iron bar of T-shape, extending
nearly the entire length of the bed.
Upon this bar was fitted a sliding block
of iron about half the length of the bed.
Upon the top of this sliding block, at
each end, was fixed a clamping device
similar to the old-fashioned tool clamp
on a lathe carriage. In one of these
clamps was fixed a thread cutting tool
similar to those in use now and capable
of making a cut when placed in contact
with the bar to be threaded. In the
other clamp was fixed a somewhat
similar piece of steel, so shaped as to
fit in the thread of the master screw,and
thus be made to travel along its length
when the screw was revolved. By this
combination of the simultaneous revo-
lution of the piece to be threaded and
the master screw with the guiding piece
engaged by the screw fixed at one end
of the sliding block, and the cutting
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tool clamped at the other, it was possible
and practicable to produce a thread on
the bar of the same pitch as the thread
of the master screw, and of any form, V
or square, according to the form of the
cutting tool.

While the threads thus cut were
probably rather poor specimens of
mechanical work, they answered the
requirements of the times, and as usual
better means were devised for making
them as the need of better and more
accurate work created new demands
and a higher standard of workmanship.

As will be seen in the above example,
the idea of the slide-rest is used. In this
case some such device was a necessity.
Doubtless threads had been cut with
some sort of a “chaser,” or tool with
notches shaped to the form and pitch
of the thread. These were very exten-
sively used later and for many years
in brass work, and the old-time machin-
ist was very expert in their use.

The slide-rest, as we know it, while
it relieved the workman from the
fatigue of holding the tool firmly in his
hands and depending entirely upon
them for the position of the tool, with
the exception of such support as the
fixed rest gave him, was comparatively
slow in coming into general use. While
its usefulness must have been apparent

ELECTRICIAN AND MECHANIC

to the average mechanic, the conserva-
tive ideas then in vogue must have
retarded its prompt adoption, as they
did many other meritorious inventions.

By the use of the device above de-
scribed, it is plain that a different
“master screw’ was needed for each
different pitch of thread to be cut,
although the diameter of the work might
be anything within the range of the
lathe to hold the drive, so that provi-
sion was made for supporting the inner
ends of the piece to be cut and the
“master screw,” and for driving the
latter by the former. The idea of driv-
ing the “master screw” or lead screw
at a different speed from that of the
piece to be threaded had not yet been
thought of, and it was years before this
development took place.

But before proceeding to this phase
of the development of thread cutting,
and consequently with the further de-
velopment of the lathe, let us look a
little further into the method of gen-
erating threads. That is, of producing
the “master screw,” from which other
screws might be made. This interesting
subject will be further explained in the
next issue, in which the development
of thread cutting will also be further dis-
cussed in its relation to the development
of the lathe.

WEIGHING LARGE CASTINGS ON SMALL SCALES

It has often been said that while “the
poor workman always found fault with
his tools, the good workman could do
good work with poor tools.” Itisa trite
saying, and one that might have been
quite proper in “ye goode olde tyme,”
but in these later days when the de-
mand is so insistent, not only for a good
quality, but a good quantity of work,
we believe in providing the best tools
possible for the work, and then demand
that we shall have a good workman to
use them.

But, we sometimes unexpectedly find
ourselves in such a situation that the
demand for immediate results is so
insistent and the means for supplying
the demand so limited that we must

have recourse to various expedients
in order to accomplish the results de-
manded of us.

This condition tests the resourceful-
ness of the man and puts him in the
condition of the workman who is ex-
pected to turn out good work with poor
tools. The foreman and the superin-
tendent of a machine shop or manu-
facturing plant are frequently confronted
with such conditions and whatever may
be the circumstances of the case or the
obstacles encountered, it is “up to him"’
to solve the problem successfully, and
usually to “do it quick, too.”

Here is an actual example of this
character that occurred in the routine
duty of a superintendent of a machine
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shop. This machine shop had a num-
ber of large castings made in a nearby
foundry, weighing from twelve to fif-
teen tons each.

It so happened that neither the ma-
chine shop nor the foundry had scales
that would weigh a piece of over ten
tons. About two miles away there
was a scale that would weigh up to
thirty tons. The natural inference was
that the foundry must pay for the cart-
ing of these large castings to this scale
and back so that they might be weighed
and properly charged.

But it was an expensive proceeding,
as there were no regular facilities for
transporting weights as great as these,
and some special arrangements would
have to be made.

In this dilemma the superintendent,
who was a practical engineer who had
often solved similar perplexing prob-
lems, was appealed to as a last resort.

“Just lay a bar of steel,” he said,
“about 1 in. thick, round or square,
across the middle of the scale platform,
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and balance the scale correctly. Place
another similar bar on the floor at a
distance equal to the length of your
casting. Let the casting rest on these
two bars as near the ends as possible,
weigh the casting and note the weight.
If the casting is of equal dimensions
all the way through, as a lathe bed,
multiply this weight by two and you
have the correct weight. If it is un-
equal in this respect, weigh one end, then
run the casting across the scales so that
the opposite end rests on the bar on
the platform and weigh that end. Add
the two weights together and you will
have the proper weight.”

The foundry man afterwards made
the remark, ‘““that trick of weighing
those castings saved me nearly a hun-
dred dollars’ carting expenses.”

Many seemingly very difficult prob-
lems may be solved by equally simple
means if we are ever ready to fall back
on fundamental principles and natural
laws and apply these in a practical
manner to the subject_in hand.

A READING ROOM IN THE MACHINE SHOP

Much discussion has been going on
in the technical and trade journals in
 reference to the costs of the product
of the machine shop and the relation
of these costs to the rate of pay of differ-
ent classes of workmen, and reference
has been made to the fact that high-
salaried workmen will frequently do
a given piece of work for less actual cost
for labor than the same work would be
done by a man earning only one-half
the daily wages.

The matter was followed up with the
additional advantage of employing good
workmen by the fact that the more
highly paid men occupied only the same
space, used the same machine, and as
he did his work in less than half the
time, the burden of shop expenses was
less than half that of the work done by
his less experienced shopmate.

The natural inference to be drawn
from these conditions, which may be
met with every day in the machine
shop and manufacturing plant, is that
it pays to have skillful workmen.

In the present days of advanced
thought on mechanical as well as many

other subjects, it is one of the necessities
of the times that if a workman is to get
to the head of his class in a proper under-
standing of his work and the conditions
under which he labors and by which
he is surrounded, he must make an
effort to become better edueated, not
only in his chosen line, but in other
branches related to it.

This education cannot always be ob-
tained in schools, since there are today
in the shops many men who have not
enjoyed the advantages of a technical
education, and there are likely to be
many of the same class in the future.
Again, while the advantages gained by
a technical training in the excellent
schools of the present day are many,
there are other and important advan-
tages that should not be neglected, even
by the technical graduate. These are
the advantages gained by the systematic
reading and study of technical and trade
publications. They are for the most
part filled with not only the newest,
but the most practical articles, descrip-
tions and essays that it is possible for
their editors to obtain by a liberal outlay
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of money. They are not the compila-
tions of what was thought of years ago,
but emanate from the brain and prac-
tical experience of men active in me-
chanical affairs, and selected for their
practical utility by editors with a prac-
tical knowledge of the subjects of which
they treat. They are, therefore, rich
in theory, but richer still in live, up-to-
date practice, and while the bright
mechanic of today usually subscribes
to one or more of these publications
relating particularly to his own trade
or specialty, this is not sufficient to
give him the broad-minded view of
conditions and the experiences of others
that he should have.

Still, the expense necessary to obtain
a number of these often will deter him
from gratifying his desire for the broader
outlook that their possession might
give him. For these reasons it would
seem to be not only a matter of much
benefit to the employees, but in an in-
direct though perfectly practical way
an advantage to the employer, to insti-
tute a Reading Room for the employees,
where they may have all the advantages
to be desired by a free opportunity to
tead and study the best there is pub-
lished in their particular lines.

It is true, as everyone will doubtless
admit, that one’s reading has much
influence on one'’s thoughts and opin-
ions. Surely the same may be said in
respect to its influence upon one’s every-
day work, and the more liberal are the
conditions in this respect the more will
be the actual benefit both to employee
and employer. Every employer has
it in his power to do something in this
respect for the men that he employs.
And the slight expense which he thus
undergoes will have many and far-
reaching effects.

He will not only have better men, so
far as their work is concerned, but better
men in their knowledge of all that re-
lates to it. He will have men more
loyal to his interests; better satisfied
with their positions and with more
pride in the fact that they are a part
of an establishment managed upon a
scale of intelligent liberality and con-
sideration of the circumstances and
conditions under which they labor.
And the spirit of loyalty thus engendered
will go far towards the success of the
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establishment, in so far as it lies with
the employees.

When organizing a shop reading room,
the first requisite is a good, light, clean
room, in the office building, if one there
is available. It should be furnished
comfortably but plainly, and with such
furniture as will make it a pleasant
place for the men to congregate. The
room should be open during the noon
hour and for two or three hours in the
evening.

In reference to the class of literature
to be provided, it may be said that it
should not be confined to technical
publications, but may well include the
best local papers, excluding, of course,
those of a sensational kind, which do
vastly more harm than good among
all classes of the working men of today.
Good magazines of general literature
should be on hand, as well as books of
history, biography, and technical works
bearing upon the industries in which
the men are engaged in their daily work.

Political questions should be elimi-
nated as far as possible both by choice
of literary matter and the discourage-
ment of discussions of this nature. This
should be particularly the case in view
of the fact that there might be among
the men a suspicion that the employer
was endeavoring to impress his political
opinions and prejudices upon them.

Referring to the expense of providing
all the literature for a shop of two
hundred men, it ought not to cost over
eight or ten dollars a month. Many
publishers will furnish their publications
free of expense if their use is explained
to them, and in various other ways may
good and valuable periodicals and books
be acquired for the use of the men.

Still, there is another important use
of the material in the reading room.
This is that of circulating the books
and periodicals among the employees
for home reading, thus giving them free
the advantages of reading matter that
might not otherwise come in their way.

It will generally be found that there are

men in the shop who will act as librarian
of the reading room, under the direction
of the firm.

A man of studious nature will natu-
rally enjoy such a position, and by
various plans and his own personal
interest in the scheme will do much to
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insure its success and to make it popular
with the employees, and thus foster a
fraternal spirit between shopmates.

If we carry out the idea of education
of employees still further, there may
be instituted among the men during
the winter months a series of shop talks
or lectures on mechanical and kindred
subjects, not only by public-spirited
citizens outside the shop, but particu-
larly by the owners and officers of the
establishment, that will go far towards
the enjoyment and practical education
of the men, but also, what is of consider-
able practical importance, foster a
spirit of interest, not to say common
interest, between the owners and their
workmen, that will bear fruit in increased
loyalty and to the best good of all.

These lectures may also be profitable
when concerned with subjects of public
good and town improvement, whereby
the workmen may gain enlarged views
of the duties of good citizenship and
many other important duties not di-
rectly connected with the shop.

Another subject which will commend
itself to the consideration of the younger
mechanicsisa courseoflessonsinmechani-
cal drawing and the use of plane geome-
try. Thesesubjects are of great practical
utility to young mechanics, and at the
present time every young man who
aspires to become a first-class machinist
is expected to be more or less proficient
in them.

Such lessons can usually be given by
the chief draftsman or one of those
working under him who possesses an
aptitude for this kind of work. While
he is imparting to the members of a
class the information that is always
sought by the ambitious young me-
chanic, he is receiving from the work
much of benefit to himself.

Still further, the effect will be to
foster a certain feeling of interest be-
tween the drafting room and the ma-
chine shop, which in many shops is not
as strong as it should be, but which is
always necessary and valuable to the
successful running of the establishment.

This same spirit of unity of interest
among the men of different departments
is a very desirable condition, and the
wise manager or superintendent will
always aid and encourage it in every
legitimate manner. There is no one
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condition more conducive to the success
of a manufacturing establishment than
that all, from the owners to the youngest
employee, shall realize and work for the
common and mutual interest of all con-
cerned, and no one condition that will
go as far toward the avoidance of labor
difficulties and the elimination of all
disagreeable and adverse conditions as
a feeling of mutual respect between
owners and employees, and between
one class of employees and another,
and a feeling that in case of any real
difference of opinion as to shop condi-
tions, each side is perfectly willing to
listen to the reasonable arguments and
explanations of the other in a perfectly
friendly and mutually interested spirit.

The principle of the Heilman electric
locomotive, which was tried in France in
1894, is to be given a more complete test
in the Reid-Ramsay turbine-electric
locomotive, which has been built in
Scotland. The boiler supplies steam
to a turbine running at 3,000 revolutions
per minute, and directly coupled to a
dynamo, which furnishes 200 and 600
volt current to motors on the driving
axles of the locomotive. The exhaust
steam is condensed, and returned to the
boiler by means of a feed pump, the hot
circulating water being cooled by a radia-
tor placed in front of the locomotive.
The object aimed at with this engine is
to obtain the advantages of electric trac-
tion without the heavy expenditure of
capital involved in electrifying the whole
line. Practical railroad men will ask
whether this costly locomotive can com-
pete to advantage with the highly de-
veloped, efficient, and low-cost steam
locomotive.

The dam which the United States
government is planning to construct
at Troy across the Hudson River will
wipe out a number of factories and mills
in that region using water power. The
head furnished by the dam will be uti-
lized to generate about 6,000 h.p., and
this will be sold to the mills and factories
at cost. However, the companies will
be required to pay the cost of building
the power house. It is estimated that
the amount of power utilized will be
three times as much as has heretofore
been employed.
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The January issue of ELECTRICIAN AND
MEecHANIC will mark the inauguration of
several new departments. One of these

.under the heading *Practical Hints,”
will be devoted exclusively to the in-
terests of the practical electrical and
mechanical worker. In its columns will
be found easy ways to do hard things.

It is our desire to make this depart-
ment an exchange of ideas from our
readers; therefore, we shall offer cash
prizes to those who contribute the best
suggestions, preferably illustrated with
at least a rough pencil sketch, to these
columns each month. The articles
should not contain more than five hun-
dred words and should be clear and con-
cise accounts of actual machine-shop,
work-shop, or laboratory experience.
All contributions should be addressed
to “Practical Hints Editor,” ELEcTRI-
CIAN AND MecHANIC, 221 Columbus
Ave., Boston.

The enlargement of future issues of
the magazine, as stated in our editorial
for the November number, makes it
necessary to bind in two volumes a
year hereafter. For this reason, we
give the July-December index at the
end of this issue and call these six num-
bers Volume XXI. In succeeding years,
beginning January, 1911, indexes will
be prepared every six months, and the
volumes will be numbered accordingly—
January to June, 1911, inclusive, con-
stituting Volume XXII, and so on.

It was stated in the November issue
that a notice of Chavez's wonderful
flight over the Simplon Pass and un-
fortunate end was given. The descrip-
tion and notice was omitted, by mistake,
from that issue and appears in this
number of the magazine.

Target for the ridicule of hundreds of
impatient critics, a few days previous,
because of repeated delays in beginning
his flight in the airship America, Walter
Wellman, journalist and explorer, and
his five brave companions, who aban-
doned the giant dirigible balloon and
were rescued in mid-ocean early on the
morning of October 18th, a few hours
later arrived at New York on the Royal
Mail steamer Trent, to receive the
plaudits of a nation.

After seventy-two hours in the air

253
V4 &

and with only sufficient gasoline to
last a few hours longer, the crew of the
America sighted the Trent and com-
menced to signal “Help! Help!” by
means of the white signal light and
Morse code. After an exchange of
messages by this means, it was ascer-
tained that both air and sea craft were
equipped with wireless, and then fol-
lowed a series of messages that will
stand in history as the first wireless
communication between a ship at sea
and a ship in the air.

Here are the messages copied from
Operator Ginsberg’s record on the Trent:

Trent: “Do you want our assistance ?”’

America: “Yes; come at once. In
distress. We are drifting. Not under
control.” '

Trent: *“ What do you want us to do?”

America: ‘“‘Come ahead full speed,
but keep astern, as we have a heavy
tail.”

Trent: “0.K. Am standing by wire-
less in case of trouble.”

America: “You will pick us up at
daylight. You will be better able to
see us then.”

America: ‘“Come in close and put bow
of your ship under us, as we will drop a
line; but do not stop your ship as you

il

- will capsize us.”

America: “Who are you and where
are you bound for?”

Trent: *“Steamship Trent for New
York.”

America: “Have one of your boats
ready to launch, as we will probably
capsize when we launch our boat.”

Trent: “0.K. Boat manned.”

Trent: ‘‘ Are we gaining on you?”

America: “Yes; we are getting ready
to launch.”

Trent: “Should we stop for you?”

America: ‘*Don’t stop. We will drop
a sea anchor and try to check our ship.”

America: ‘“We have a motor going
above me. Can’t hear your signals
now. Will say when I can. We are
pumping air into airship ready to bring
her down level.”

Trent: ‘“We are going full speed
waiting for your orders.”

America: ‘“We are going to launch
boat. Stand by to pick us up.”

This ended the exchange of wireless
messages.
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We take pleasure in announcing that
we will shortly issue a catalogue making
very attractive offers of ELECTRICIAN
AND MECHANIC in connection with other
magazines. This catalogue will be sent
to all regular subscribers as soon as it is
issued. Other readers may obtain a
copy by making application to us. The
advantages of the clubbing system are
probably well known to most of our
readers, but to those who are not familiar
with the system we might say that when
two, three or four magazines are sub-
scribed for at the same time, the decided
reduction in price on the whole is well
worth while.

Our new book catalogue is now ready
and contains many works of interest
to the electrical and mechanical worker.
These books range in price from twenty-
five cents to five dollars and among the
titles will be found all of the latest books
on aeronautics, wireless telegraphy and
telephony, electrical and mechanical
engineering, carpentry, mechanical and
architectural drafting, concrete working
and an endless variety of subjects in-
teresting to the handy man. We will
be pleased to send this catalogue to any
of our readers on request.

It is becoming to the new president
of the Massachusetts Institute of Tech-
nology that he should favor a course
in aeronautics in that progressive school
of engineering. The thousands of grad-
uates and tens of thousands of friends
of “Tech” throughout the country
would be disappointed if the institute
were not among the earliest to recognize
the importance of aviation and to make
suitable provision for its study. Presi-
dent Maclaurin mentions as an incident
related to this matter, the fact that
while he was recently in Paris a gift of
$100,000 was made to the university
there for the establishment of a pro-
fessorship of aviation, and the fact,
also, that a larger amount was sub-
scribed to equip a department in this
branch of engineering. Aeronautics,
he declares, will command much atten-
tion in the future, and he adds: “With
our facilities and situation here at Tech-
nology I do not see why the institute
should not lead in the exposition of it.”
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There is no reason why it should not.
The Massachusetts Institute of Tech-
nology is in a position to start at a point -
whereto it would require years for a
younger school to attain. All the ad-
vantage of prestige will come to it by
taking up the proposed course at once.

There is something more than passing
enthusiasm behind the proposition that
the study of aeronautics is bound within
a very short time to command as many
students as any other branch of modern
engineering. It will neither supersede
nor supplant any of the other engineer-
ing studies. There will be students
who will elect to follow it as there are
students now who elect to follow the
study of civil, electrical and mechanical
engineering, and the process of develop-
ment will be much the same in this asin

.all other lines of technical work.

But the thing is to identify the Massa-
chusetts Institute of Technology with
aviation at the earliest date practicable,
and President Maclaurin seems to have
this point well in mind.

We shall publish in our January issue
a most interesting and enthusiastic
article by Hudson Maxim, the well-
known inventor, on ‘The Past, Present
and Future of Aeronautics.”
article sketches briefly the advance of
aeronautics to its present stage of per-
fection, discusses the reasons for its
rapid advance in the past few years,and
indulges in some prognostications of its
probable advance in the future, giving
especial attention to the military side,
in which Mr. Maxim is particularly
interested. The article is a distinct con-
tribution to the literature of the subject,
and we feel that we are highly privileged
in being able to present this to our
readers.

It has always been our desire to pre-
sent to the mechanical and electrical
worker something to help, advance,
and better him, as well as to interest
him. In our new and larger magazine,
we shall have far more space to devote
to this purpose, and a partial list of the
departments to appear in future issues,
will be found among the advertising
pages of this number.

The -
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In this department will be published original, practical articles pertaining to
Wireless Telegraphy and Wireless Telephony

TWO TYPES OF EFFICIENT DETECTORS
W. C. GETZ

Many of the wireless experimenters
who are now first starting in find it
bard to choose which of the various
detectors to use. Of course, it is as-
sumed that they will really try out all
the different types, but what the average
experimenter wants is a detector com-

detectors, from which I first had my
No. 103 and No. 104 types of detectors
made, when in business selling wireless
apparatus; and as the designs in ques-
tion are based on the above-mentioned
points of taste and efficiency, I therefore
feel sure that they will prove of use to
the readers of this
magazine,

The electrolytic de-
tector, while un-

24"

N
pu— ~E——

Boce rede of WelN Tonssnesd
Wood, Aghly finiched.

doubtedly a source of
trouble, owing to the
use of acid, is never-
theless regarded by
many as the most
sensitive and efficient
type. That is, where
the design together with
the electrolyte and the
platinum silver wire are
of the right proportion.

In Fig.1 is given the
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constructing an electro-
lytic detector, that is
an ornament to any
wireless station. The
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plains itself to the ex-
perimenter, but we will
go over the essential
features, in order to be

perfectly familiar with
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bining a substantial, neat design and a

high efficiency of operation.

In looking over some of my drawings
1 found several tracings of designs for

the construction of
same.
A wooden base,
which may be readily
made, or obtained from any electrical
" supply house, similar’ to the *“mat”
bases on which gas-lighting push-button
sets are mounted, is bored, so that the
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lamp-bulb, binding-posts and regulating
screw may be mounted as shown. The
lamp-bulb is the standard size used in
telephone exchanges, on the answering
or supervisory circuits, and a burnt-out
one can usually be obtained free of
charge from the wire-chief.

A sharp-edged file is then drawn
around the body of the lamp, about
3{ in. from the end, so that a.slight nick
is made all around in the glass. With
care, the top of the lamp can then be
removed with your hand, leaving the
lower part intact, and with an even edge.
The portion of the burned-out filament
serves as the bottom electrode for our
detector.

The main lever is made of 34 in. x
146 in. spring brass, the holes being
bored in the proper places before the
lever is bent into shape. The bending
should be carefully done in order to,
preserve the symmetry of the detector,
as nothing ruins an otherwise good-
looking piece of apparatus as an irregu-
lar or “kinky” bend in any of its parts.

The regulating screw may be easily
made if the experimenter has a set of
machine dies, and if he is not so well
equipped, he can obtain it for a few
cents from any nearby machine shop.

An ordinary battery thumb-nut will
do to go on this screw, if the experi-
menter does not care to go to the trouble
of having a knurled thumb-nut made,
as shown on the design.

In the end of the main lever is soldered
a section of I{ in. brass rod, with a e
in. hole through the centre. At right
angles to this hole, is boted another hole
to be tapped for a small set screw. This
set screw is of the No. 4-36 size, and can
be easily obtained, when purchasing the
other material.

Through the sleeve thus described is
fitted a length of Ye in. brass rod on
which a small piece of silver-platinum
wire is soldered. In soldering this wire
it should first be made fast to the brass
rod by winding around it and the rod
for about 14 in. some bare No. 36 magnet
wire. Many experimenters waste valu-
able silver platinum wire, especially the
fine sizes, in trying to solder it, as the
heat of the solder will usually melt the
wire unless this precaution is taken.

The two binding-posts having been
affixed as shown on the plan diagram,
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the detector is now ready for use. The
electrolyte used consists of 1 part nitric
acid to 4 parts water.

Before finishing with this detector, we
consider the silver platinum wire. Many
cheap concerns sell a low-priced detector
with very coarse wire upon it, which the
experimenter cannot get any sensitive
results from. I always advise the ex-
perimenters to get a medium grade, say,
.005-.0004 and a very fine grade as
.0011 —.00002, using the first for nearby
work, and the finer for long distance
work. Some notes upon the adjust-
ment of this detector will be given
further on. «

The silicon detector has always been
a favorite with me, as aside from the
fact that there is no acid or water neces-
sary, in many cases it can be used and
gives excellent results, without the use
of local battery.

In Fig. 2 is shown the plan, elevation
and details of the No. 104 silicon detec-
tor, manufactured and sold by me for a
short while in 1908. This detector has
a rigid construction that contrasts well
with the electrolytic detector previously
described.

A metal upright or standard of 34 in.
x 14 in. brass is cut and bent as shown
at A, the proper holes being drilled.
In this, at the top end,is soldered the
tube B of brass. The upper end of this
tube is tapped for an 8-32 thumb-screw,
and the lower portion is bored out more,
to allow a coiled spring and a copper or
zinc point C to be inserted. The spring
is shown at D. o g U6

Directly under the tube in"the end of
this standard is placed a metal plate F
held fast by a binding-post, on which
the silicon button E is placed. E is
made of a brass ring in which is soldered
a lump of silicon, the ring being held on
some flat surface, and the piece of silicon
held in the right position, while melted
lead is poured around it. The silicon
is then smoothed down on a dry oil’
stone until it presents a highly-polished
surface. A good grade of silicon should
be obtained, and with it, this detector
will give surprising results.

The base is similar to that used with
the electrolytic detector, and a suitable
recess is made in the base to allow the
silicon button to be placed when not in
use.
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Both the electrolytic and the silicon
detectors should be given a high polish
and lacquered, or should be nickel-
plated.

In use, the adjustment of these de-
tectors will be only had by experience,
but a few hints given herein may save
the experimenter much trouble.

}-» The electrolytic detector must be used
with a potentiometer. 1t is impossible
to get any results from this with a volt-
age variation of 2 per cent. from the
proper value, and the experimenters
who go at the thing haphazardly, trying
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in your telephone receiver. Then, move
the slide a little back, so that the hissing
just ceases. Now gradually raise the
silver platinum wire, by turning the
thumb-screw so that the point is barely
touching the solution. If the hissing
sounds come back, move the potentio-
meter slide a little further back, so as
to just lose them.

Where the silicon detector is used, a
testing buzzer must be procured. If
battery is used with the silicon detector,
first slide the button around so that you
will hear the buzz in the telephone re-
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Fig. 2

to make it work with 3 cells of dry
battery and an 80 ohm receiver, only get
nothing for their carelessness. The
receiver should be at least 750 ohms
resistance and over. Do not think a
35 cent telephone receiver will give
efficient results. And another thing,
don't try to make the silicon or electro-
lytic detector work a tape recorder.
There are some things that even amateur
wireless apparatus won't do.

In adjusting the electrolytic detector,
place the platinum point into the elec-
trolyte, and vary the slide on the poten-
tiometer until a hissing sound isheard

ceiver, when the buzzer is placed a little
distance away and operated. Then
vary your potentiometer slide, so that
the buzz comes in loudest. Without
battery, all that is necessary to adjust
this detector, is to move the button
around until a sensitive spot is reached.
Sometimes, regulating the pressure with
the thumb-screw will give a little better
adjustment.

In a later idsue I will describe the con-
straction of the models of potentiometer
and tuning coil I have used successfully,
and that have given excellent results in
different parts of the country.
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MAGNETIC KEY

H. D.

Doubtless, many amateurs possessing
transformers of from 1 to 3 k.w. capacity
have had some trouble with the contacts
of their keys arcing. A key handling
a heavy current cannot always be ad-
justed to suit the users’ taste as well as
a small ordinary telegraph key. A well-
constructed magnetic key will do away
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base, the cost of which varies with the
material used. This is much less than
the price of any key at present on the
market that the author has heard of
which will handle so heavy a current.
This key works on the relay principle
using, instead of a telegraph relay to
make and break the curcuit, a telegraph

: SO¥ 5
. =
.. %
R ,-és] T‘ T“L' —— & — :/ . ,
—— T
SR T
"‘]:_ UF - — \__/,—»%£w "_:i-':-o%f
Losm a//l’/o_paﬁ‘/c/?y -» rrret

with"all these troubles and also place
the 110 volt alternating current circuit
at least 5 in. from the operator’s hand,
thereby obviating any possibility of
shock. '

This key will stand a constant load
of from 25 to 30 amperes, and is, of

sounder with a special contact mech-
anism. Practically, all the work which
needs to be done is the construction of a
base and the contacts.

The author made his key of the fol-
lowing materials: Bunnel’s best quality
20 ohm aluminum armature sounder,

CONTACT -

RN

T

course, capable of a considerable over-
load. The construction can be slightly
altered so that it can safely handle a
much heavier current. It can be con-
structed with comparatively little labor
at a cost of not more than $4, which
includes the price of everything but the

$1.80; Bunnel's best quality leg key,
$1.05; a two-point wood base switch of
which nothing but the arm and points
are used, 20 cents.

The drawings are dimensioned for the
above standard instruments.

A marble base 103{in. X 3 in. x 1}
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in. was used. This bgse may be made a
little larger thereby changing slightly
the whole key. The size as given is,
however, perfectly satisfactory.

If it is desired to lower the price of
the key, this could be done by obtaining
a cheaper combination set of sounder and
key, which can be bought for from $2 to

1°8-32
Screw I

Set Nut

$2.50. However, the dimensions given
are those needed on the standard best
quality materiel and would not hold
on the cheaper goods. Before drilling
holes in the base it is best to verify all
these measurements with the dimensions
of the instruments to be used, as even
standard goods vary slightly sometimes.

The first step in the construction is to

make the
CONTACT MECHANISM

This can be done with no lathe work
whatever, if the maker so desires, al-
though, of course, a neater job can be
done if a machine is at hand.

The drawings are nearly self-explana-
tory, but a®few words concerning them
may not be amiss.

It will be seen that a small brass cir-
cular pillar projects from the side of the
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aluminum armature of the sounder.
This pillar is % in. long and 3 in. in
diameter. In the centre of one end it is
drilled and tapped about 4 in. for an
8-32 screw. Perpendicular to the axis of
this pillar, and 5-16 in. from the end
above-mentioned, it is drilled and tapped
all the way through for an 8-32 screw.

Z;o;&é ond Lrd Views of

Cantoct Mechorssns of”
Mognretre A2y,

Lierybhing vt bhe sovnder

Wmolre ond conbocds +5
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3 Impd o passible

The square hard rubber pillar is 34 in.
square and 1%e in. tall. It is drilled
the entire length to passan 8-32 thread,
i.e., large enough to allow the threaded
rod to pass through it easily. The brass
rod is from 2 to 234 in. long, depending
on the thickness of the base, and is
threaded ¥ in. on each end with an 8-32
thread.

The piece of strip brassis 13¢fin. long,
% in. wide and %e in. thick and has one
hole in it large enough to passan 8-32
screw, at a distance of ¥ in. from the end
and in the middle of the width of strip.

Dimes are used for the contacts be-
cause of their high conductivity and
because they do not corrode as rapidly
as brass. Platinum, of course, would
be the ideal contact, but it is rather hard
to procure, and is very expensive, S0
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dimes are used as the best substitute.
One dime is soldered to one side of a
hexagonal brass nut tapped for an 8-32
screw 8o it may be screwed on to the end
of the set screw which is used for adjust-
ing the contact. The other dime is
soldered to the brass strip with its
centre 74 in. from the hole already in
the strip. The two dimes should then
come together nearly concentric. The
two faces that meet should be carefully
and thoroughly smoothed with a file.
This completes the contact mechanism
and then we come to the

BASE

The drawings of the base are self-
explanatory with the exception of the
size of the holes. The two holes marked
“key " should be drilled to pass a No. 12
screw, which is the size of the legs of
the key. All the other holes may be
drilled to pass a No. 8 screw. Although
some of them could be made smaller it
is simpler to drill them all the same size.
If the base is to be raised from the table
the holes will not need to be counter-
sunk on the bottom. If, however, the
base is to lie flat on the table they will
need to be. A 34 in. drill will be found
very satisfactory for the countersink.
As it would give more room, a % or ¥
in. drill would be better, but are harder
to use and procure.

ASSEMBLY

The first thing to do is to cut off the
legs of the key to the desired length,
depending on the thickness of the base.
If the holes are countersunk it will be
necessary to either cut off the wings on
the nuts or to obtain some hexagonal or
round nuts to fit the legs of the key.

The short steel screws, used to hold
the sounder on the wooden base it came
on, should be replaced by some bras
ones. The size is 8-32. ’

The 3 holes marked ‘‘S” in the centre
of the drawing are for a switch. When
the arm of the switch is pulled towards
the key it will be seen that the key can
be used alone for light current work.
When the arm is on the point nearer the
sounder, the sounder is thrown into the
circuit. This is using the binding posts
marked ‘“BP first.”

The wiring of the key, switch and
from the sounder magnets should be
done with No. 16 or No. 18 B & S copper
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wire, as that will carry nicely any cur-
rent for which it might be desired to use
the key alone.

The wiring from the binding posts
marked ‘110 volts B P 2rd,” should,
however, be done with wire as large
as No. 8 or No. 10 B & S. It will
be seen that the frame of the sounder
and the brass strip and rod through the
hard rubber post form the circuit for
the 30 ampere 110 volt current. The
only thing that limits the current to 25
to 30 amperes is the screw to the base.
This is a 6-32 screw which is about
equivalent to a No. 10 B & S wire.
A No. 10 B & S wire has a safe
capacity of 32 amperes. The pivots of
the armature might be another source
of trouble, so it is well to connect the
screw governing the tension of the spring
and the screw on the armature used as
a lower stop with a piece of flexible wire
of capacity 25 amperes. The current
will then have ample path.

If it were desired to change the key
to carry a load of from 50 to 65 amperes
the set screw, with a dime on the end,
might be changed toa 12-24 screw. A
flexible wire of 50 to 65 amperes capac-
ity direct from the binding post *110 volts
BP 2rd"” tothe screw on the armature
and a similar one to the brass strip
would complete the alterations. The
author, however, cannot vouch for the
working of the key under these new
conditions, as he has not tried it on such
a heavy current.

If three or four dry cells are used in
the local circuit with quite a stiff spring
on the sounder armature, it will be found
almost impossible to “beat’’ the sounder
it responds so quickly, so that an opera-
tor may adjust his telegraph key to his
liking and send a great deal faster than
with a large, awkward key handling
the heavy current.

A novel application of wireless teleg-
raphy in the field of engineering is the
installation which the Pennsylvania
Railway has made for testing the use-
fulness of air messages for railroad
operation. The mast used in the tests
is located on the mountain near Altoona
at an elevation of 1,655 ft. above sea
level. Communication has already been
opened with the stations on the Atlantic
coast, and also with ships at sea.
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IN MEMORY OF GEORGE CHAVEZ

AUSTIN C. LESCARBOURA

All our readers must have read of the
sad death of George Chavez, the Peru-
vian aviator. It is one of the most de-
plorable accidents encountered in avia-
tion thus far.

The Society of Aviation of Milan,
Italy, offered a large prize for the avia-
tor who succeeded in crossing the Alps
following the famous Simplon Pass,
and thence, across the Maggiore Lake
to Milan. Among the aviators who
were at the starting place, are Cattaneo
(Italian), Weymann (American), Pail-
lette (French), and poor deceased Cha-
vez. Cattaneo and Paillette gave up
the attempt without any noticeable
cffort, but Weymann flew to an altitude
of 4,000 ft. in his Henri Farman. He
descended after being in the air 27 min.,
probably owing to the fact that he has
had little experience in high flights.
Chavez climbed into his Bleriot mono-
plane and was soon soaring at about
7,000 ft. altitude, and then began to
disappear over the mountains.

Almost an hour later, the crowd on
the northern shores of Lake Maggiore,
witnessed a speck in the heaven, grow-
ing larger every moment, as Chavez
glided from 4,000 ft. to the earth. He
was now gracefully floating down with
his motor shut off. The masses of
people were wild with enthusiasm.
When 30 ft. from the ground he
restarted his Gnome engine, when—a
crash! the machine seemed to split in
half! A mass of ruins contained the
aviator and that laurel-bearing Bleriot
machine.

At the hospital his wounds and in-
juries did not seem fatal at first, and
the skilled corps of doctors assured the
anxious public that Chavez would re-
cover. The succeeding days witnessed
the entire world with eyes centered on
that youth who duplicated Napoleon’s
feat a century later, in a new mode, and
fulfilling the general’s prophecy anew,
“There shall be no Alps.” Like a
thunderbolt, the world was informed
of the death of Chavez, the man who
had succeeded in crossing the Alps, a
territory of where a descent meant death,
intense cold and treacherous winds, then,

within 40 miles of the goal, with but
a smooth one hour flight to fame and
fortune, the calamity occurred.

The reason of the failure at the critical
moment will never be known. The
French experts claim that by gliding
down and restarting the motor, Chavez -
caused the stays to strain and give way
and the framework to collapse.

Of that eventful trip which led Chavez
to the doom of Delagrange, Le Blon,
Capt. Fabre, Lefebrve, Gaechter, Rolls
and the other martyrs of that wonderful
machine, the aeroplane, the world will
never know. During his moments of
delirium the attendants heard him say-
ing: “Snow, more snow, what a mass
of snow,” evidently describing the
scenes and cold experienced.

The writer trusts that these words
will be read and in each reader’s mind
will be a remembrance of ‘“George
Chavez, brave, fearless, the first man
to cross the Alps in a power-driven
flying machine, who at the height of
success, died September 27, 1910. An-
other martyr added to the ranks of the
immortal heroes.”

M. Quinton, a distinguished biologist,
has recently made experiments for de-
vising means to protect air-men in falls
from great heights. A model car was:
constructed of such elasticity that when
dropped from a height of 40 ft. articles
in it so fragile as Bohemian glass were
not broken. But, experimenting with
rabbits, in some cases the animallwas
uninjured, while in others, the animal
died within half an hour. The autopsy
showed that the stomach, which at the
time of the fall was full of food, had
struck against the liver and caused it to
burst. In other cases the heart was
affected, and there was a rent at the point
where the blood vessels begin.

M. Quinton explains the phenomenon
by the fact that all the organs have not
the same density. The apparatus pro-
tected the animals outwardly, but by
the law of inertia, certain organs con-
tinued the fall within, and hence, for
instance, the tearing of the heart.
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b STERILIZATION BY ULTRA-VIOLET LIGHT

Many investigations are now being
carried out in France on the employ-
ment of ultra-violet light for the sterili-
zation of liquids, since this method seems
to offer a neat solution of the difficult
and important problem of sterilized
drinking water. The cost of steriliza-
tion by it promises to be less than that
involved in the use of ozone, and hence
a great number of appliances are being
studied for the practical application
of the process. For the most part
mercury vapor lamps are utilized, the
favorite types being the Cooper-Hewitt,
made by the Westinghouse Company,
the Herzus, and that of the Quarzlam-
pengesellschaft. .

Some experimenters, such as MM.
Courmont and Nogier, immerse the
lamp in the liquid which is to be ster-
ilized. This arrangement has the ad-
vantage that, as the ultra-violet rays
are strongly absorbed by air, it assures
the greatest efficiency of the apparatus.
On the other hand, in_ these conditions
the lamp is exposed to sudden changes
of temperature that are apt to break
the quartz tubes, which are relatively
expensive on account of the difficulty of
manufacture.

An elaborate investigation by M.
Victor Henri on the action of the ultra-
violet light, says the Paris correspondent
of the London Times, will serve as a
technical foundation for the new in-
dustry which seems likely to be founded
on this method of sterilization. In the
first instance, his studies have referred
to transparent liquids, such as ordi-
mary town water, water of the Seine,
and water infected with various mi-
crobes. The bacteriocidal action of the
rays varies greatly with the distance at
which the bacteria are placed from the
lamp. Thus, in order to sterilize water
containing Bacillus coli with a Westing-
house Cooper-Hewitt lamp of 110 volts,
an exposure of 300 seconds was required
at a distance of 60 c.m., of 180 seconds
at 40 c.m., of 20 seconds at 20 c.m., and
of 4 seconds at 10 c.m. With a lamp
of 228 volts the time of exposure was
30 seconds at 60 c.m., 20 seconds at
40 c.m., 4 seconds at 20 c.m., and less
than 1 second at 10 c.m. The tempera-
ture has scarcely any effect, the time

necessary for sterilization not being
sensibly reduced, even if the microbial
liquid is frozen, provided that the ice
be transparent. The rapidity of the
action is not the same for different
bacteria.

The Westinghouse Company of Paris
is actually constructing apparatus for
the domestic sterilization of water.
This works with a lamp of 110 volts
3 amperes, and can yield from 400 to
1,200 litres of sterilized water per hour.
The lamp is not immersed, but is ar-
ranged within an enameled vessel, the
water circulating beneath it in fan-
shaped tubes, which bring it three times
under the influence of the radiation.

For opaque liquids, such as milk,
wine, or beer, a very thin layer of which
is sufficient to absorb the ultra-violet
rays entirely, sterilization can only be
effected if the liquid is exposed in very
thin layers. In the case of milk, for
example, the thickness of the layer must
not exceed 25 mm.

M. Billon-Daguerre keeps the liquid
in immediate contact with the quartz
tube. He has also constructed an ap-
paratus in which the ultra-violet rays
are produced by the electric discharge
in a rarefied atmosphere of carbon

. monoxide, carbon dioxide, sulphureted

hydrogen, or sulphurous acid. In this

case the lamp is not immersed.

Experiments are to be undertaken at
both the Atlantic and Pacific ends of
the Panama Canal to determine the
effect, if any, of sea water on the con-
crete of the lowest locks at Gatun and
Miraflores. The tests will determine if
it is necessary to place any special pro-
tection on the concrete. Slabs of con-
crete will be allowed to remain in the
water for many months. Some of them
will be left in their natural state. Some
will be treated with sodium silicate in
the form of soluble glass, solutions of
different strengths being used. Other
slabs will be treated with alum and soap;
34 1b. of soap in 1 gal. of water being
applied, boiling hot, for the first wash,
the second wash, applied 24 hours later,
consisting of a solution of alum, 2 oz.
to the gallon, applied cold.




ELECTRICIAN AND MECHANIC

263

this de

and only three questions may be sent at one time.
these rules,

after receipt.

and cost of letter writing. As the time required
gutnﬁnee to answer within a definite time.

a
more will

QUESTIONS AND ANSWERS

uestions on electrical and mechanical subjects of
ment free of charge. The writer must give his name and address, and the answer will be pub

under his initials and town; but if he so requests, anything which may identify him will be withhelg.u
tions must be written only on one side of the sheet, on a sheet of

No attention will be given to questions which do not follow

Owing to the large number of questions received, it is rarely that a nepl{ can be
Questions for which a speedy reply is desired will be answered

This amount is not to be considered as payment for reply, but is simply to cover clerical expenses, postage,
to get a question satisfactorily answered varies. we cannot

uestion entails an inordinate amount of research or calculation, a special charge of one dollar or
made, depending on the amount of labor
a charge must be made, and the work will not be done

eral interest will be answered, as far as ible, in
e li:l'-ned

Ques-
paper separate from all other contents of the letter,

iven in the first issue
y mail if fifty cents is enclosed.

uired. Readers will in every case be notified if such
ess desired and paid for.

1498. Temperature rise—Telephone bell.
A. B., St. Lucia, British West Indies, asks:
(1) What temperature will a given wire attain
when conveying an electric current if in
addition heat is provided by applying a gas
flame? ~ (2) Is not the operation of an ordi-
nary polarized telephone bell identical with
that of the primary coil of a transformer, and
that if it were not for core losses no current
at all would get through? If thisis the case,
then the operation of the bell ought to be
improved by increasing those losses, say by
putting a short-circuited winding on the core.
Ans.—(1) The problem, though easily stated,
is incapable of solution by calculation. The
temperature which a heated body attains is
determined by the point at which the heat
losses by conduction, convection and radia-
tion just equal the rate of supply. As you
could not put these three quantities into an
workable equation, the problem is as difficult
to solve as the one, ‘‘How hot will a room get
when the steam is turned on?"” (2) While
only a small current gets through the primary
of a transformer when the secondary 1s open-
circuited, that current is sufficient to give the
full degree of working magnetism. Though
considerable current may flow in both wind-
ings, when load is on, the difference between
the primaxl%v and secondary ampere-turns is
always sufficient to produce just this same
degree of magnetism. Only small power is
needed to maintain this difference, for the
angle of lag of this component is practically
90 degrees. The reason for the great lag is
found in the closed character of the magnetic
circuit. In the case of the polarized bell,
there is an air gap in the magnetic circuit,
and this factor at once allows more current
to pass. A short-circuited winding would
not at all increase the difference between the
ampere turns of the two windings, but would
merely demand more, yet useless, power
from the magneto generator. You could
probably increase the power of the ringer by
using laminated instead of solid cores in the
bobbins.

1499. Static Electric Machine. M. K,
New Lenox, Ill., asks if such a machine can
be made to give a steady current, say for
stimulating plant growth ? ¥Ie proposes one of
the frictional sort, to be driven by a gasoline
engine. Ans.—The discharge can be led off
from a large number of fine points, and give
a practically continuous “brush” discharge.

Frictional machines are now certainly out
of date, for they give an exceedingly small
output in return for the power expended in
driving them. You will ind an *‘influence’
machine much more practical. Write to the
Baker Electric Co., Hartford, Conn., for one
of their circulars. You will get an idea of the
construction, too, from any modern text-book
on physics.

1500. Locomotive. C. N., Davenport,
N.D., s:f's there is a kind of locomotive that

uffs only half as often as the ordinary kind.
at is the construction? Ans.—It is a
“compound” engine, and when in regular
operation the high pressure cylinder exhausts
into the low pressure one, and therefore you
do not hear it. At starting, both exhaust
into the open air, so then you hear the usual
number. Still, some locomotives are made
with four cylinders, and you will observe no
difference in the number of puffs, even when
starting.

1501. Open Core Transformer. R. M. L.,
Kenosha, Wis.,, asks for the dimensions of an
open core 110 to 20,000 volt transformer for
wireless telegraph operation. Ans.—We have
not published an article on this particular
subject, but you will find a very complete
description of one of the closed core type in
the June and July, 1909, numbers of the maga-
zine. Of course this latter sort is adapted
for use with alternating currents only. In
the case of the open core type, the estimate
is not made on the basis of the voltage, for
that is largely a matter of guess-work, but
the length of spark is taken for measurement
of power. If you can tell the length of spark
you desire, we could advise you more defi-
nitely.

1502. Paralleling Generators. J. H. R,,
Rend, Ill, has charge of a station that is
equipped with two compound wound genera-
tors, each for 250 volts and 250 k.w., and
desires to operate them in parallel, but one
machine persists in assuming all the load.
(1) What is the reason, and can the desired
condition be realized? (2) How close can
a No. 16 copper telephone wire be placed to
a 250 volt trolley wire, in a mine, without
giving trouble? Ans.—(1) The adjustment
to allow satisfactory parallel operation is not
a haphazard affair, but must be worked out
intelligently, the conditions first being care-
fully obtained by independent tests. Both
machines must work on the same part of the
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‘““magnetization curve.” If one has cast-iron
field magnets, the other cast steel or wrought
iron, the former will saturate first, and paral-
lel operation may be possible for only par-
ticular ranges of load. You must take ob-
servations for securing this data, and then
by plotting the results, see if both curves have
the same bend, but preferably both machines
should confine their working range to the
first or nearly straight portion of the curve.
To get the data, put a low scale ammeter in
the shunt field circuit, and then, by gradually
turning out the field rheostat, observe the
voltage for every desired value of the current,
say for everK ampere. If you find that one
curve is much flatter than the other, you must
increase the speed of that generator or reduce
the speed of the other until agreement of
these curves is obtained. First, however,
you should observe if there are the usual low
resistance shunts across the terminals of the
series coils. These are usually crimped and
taped and attached to the connection board.
If you increase the length of this strip on the
“flat’’ machine, and shorten it on the other
you may be able to make the adjustment
without altering the engine speeds. Even
when you have succeeded in this particular,
parallel operation will not be secured unless
you have a large and short equalizing con-
nection between the inner ends of the series
coils. It is not now customary to run this
connection to the switchboard. A helpful
article on the conjoint operation of generators
appeared in the June, 1907, magazine. (2)
In a mine, the distances are everywhere too
small to prevent interference, and your bect
plan will be to run a complete metallic cir-
cuit for the telephone, letting these two wires
be as close together as possible, even twisted
together.

1503. Alternating vs. Direct Current Dy-
namos. L. O. B., Independence, Ia., asks:
(1) How many more lights to the ampere
will an alternating current machine light than
a direct current machine? (2) Give a rule for
calculating the size of a wire to use for so
many lights on a direct current dynamo
wiring system. (3) In an electric railroad
locomotive, what is the advantage of elec-
tricity? Why not run the machine with the
power direct to the drivers that runs the dy-
namo? Ans.—(1) A direct current generator
of a given capacity will supply the same
number of lights as an alternator of the
same output. (2) We refer you to the wir-
ing tables to be found in every electric
wiring handbook. A simple rule is to take the
sum of the amperes required by the total
number of lamps on a circuit, refer to a
table of safe carrying capacity of wires, and
use a wire sufficiently large to carry the cur-
rent. Other considerations, such as voltage-
drop, etc., are taken up in the handbook.
(3) The advantages of electric-drive are so
well known and numerous that they need
not be given in this column.

1504. Small Dynamo Heating. A. J. M.,
Westfield, N.Y., says: I have tried to run an
E. 1. Co. 1in. coilon a K. & D. No. 9 genera-
tor. The coil sparks all right, but the gen-
erator heats up. (1) Does the abrupt making
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and breaking of the circuit cause this? (2)
Would a lamp in parallel remedy the trouble?
(3) If not, what instrument in the circuit
would? Ans.—(1), (2), (3) You are prob-
ably overloading the little dynamo. Place
some resistance in series with dynamo and
coil. This will reduce spark-length and thick-
ness somewhat, but should stop the heating.
Do not be afraid of slight heating; this 1s
almost bound to show in such a small machine.
If you can bear your finger tips on the winding
you need not be alarmed.

1505. Glue for Paper and Metal. R.G. H,,
Chicago, Ill. A glue which will keep well and
adhere tightly is obtained by diluting 1,000
parts, by weight, of potato starch in 1,200
parts, by weight, of water, and adding 50 parts
by weight, of pure nitric acid. The mixture
is kept in a hot place for 48 hours, taking
care to stir frequently. It is afterwards boiled
to a thick and transparent consistency, diluted
with water if there 1s occasion, and then there
are added in the form of a screened powder,
2 parts of sal ammoniac and 1 part of sulphur
flowers. For Pasting Wood and Cardboard
on Metal: In a little water dissolve 50 parts
of lead acetate and 5 parts of alum. In an-
other receptacle dissolve 75 parts of gum-
arabic in 2,000 parts of water. Into this gum-
arabic solution pour 500 parts of flour, stirring
constantly, and heat gradually to the boiling
point. ingle the solution first prepared
with the second solution. It should be kept
in mind that owing to the lead acetate this
preparation is poisonous.

1506. Improvement of Antenna, H. M.,
Blandinsville, Ill., asks: (1) I have an aerial
consisting of 4 copper wires each 50 ft. long
and 45 ft. above the ground. The wires are
10 in. apart and suspended betweenjtrees
a and b, as per sketcg sent. My receiving
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instruments being at the base of tree b, as
shown at r. There are two other trees ¢ and d,
each 50 ft. apart and 50 ft. from aerial. Now
could I improve my receiving radius by mak-
ing use of the other trees? If so, what would
be the best way to extend the wires making
use of all four trees to get best results for
receiving only. (2) What types aerial (gen-
erally speaking) is considered the most effi-
cient for receiving when the height is limited
to 50 ft. (3) Does increasing the capacity of
an aerial, the height and length remaining
the same, increase the receiving range? If
so, in what proportion? Ans.—(1) I would
suggest that you make your antenna accord-
ing to the above diagram. Your instruments,
to prevent any directional effect, should be
directly beneath the centre of the square if
possible. If it is not possible to move your
instruments to the centre of the square, I
would suggest that you run an aerial such as
you have now, to each of the three furthest
trees. (2) A T-aerial is the best, next to the
one Yescribed in question No. 1. (3) Yes,
within certain limits. The proportion has
not been determined.

1507. Resistance of Copper Wire. N.L.R.,
Gravity, Pa. (2) What is the size of wire
sent, and how many feet of same would it
take to make a resistance of 1 ohm? (3)
How many feet of No. 23 copper wire would
it take to make a resistance of 20 ohms?
Through an error in proof reading in the No-
vember issue, the decimal points were omitted
in the fi s given in answer to question
1489. The answer should be (2) No. 35.
About 3.045 feet. (3) About 984.20 feet.

1508. Aerial Connections. H, L., New
Haven, Conn, (1) I have an aerial 67 ft.
high, four strands 105 ft. long, and I would
like to know whether it is best to use Fig. 1,
using the wire connected in multiple, or Fig. 2
with the wire connected in series to get the
best results. (2) What is the wave length
of the above aerial? Ans.—(1) If you cannot
tap your aerial from the centre, extend a wire
down from each wire at one end, joining the
four together in a V shape. (2) Your wave
length is about 129 meters.

1509. Rating of Tuning Coil. J. D. J,
Jacksonville, Fla., asks: (1) Will galvanized
iron wire give as good results as copper? (2)
What will be the capacity in meters of a
‘‘loose couple’” coil, whose dimensions are
as follows: primary, 4% in. long and 3 in. in
diameter, wound with No. 28 silk C. copper?
Will I be able to get good results with it?
(3) Please give diagram for connecting the
following instruments: silicon detector, 2 vari-
able condensers, 1 fixed condenser and double
slide tuning coil; one pair 1,000 ohm phones.
Ans.—(1) Copper wire is better than gal-
vanized iron wire. (2) A tuning coil
is rated by its inductance in centimeters or
henries. e article in December, 1908, issue
on the calculation of wave lengths by W. C.
Getz. Your diameters are a little small,
but cf'ou should get good results. (3) Below
is a diagram for your instruments. If needed,
you may put your other condenser parallel
with the variable condenser.
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1510. Transformer. I. R. G., Fitchburg,
Mass. (1) I have two secondaries, one a
“half inch,” and the other a ‘‘one inch,” or
about that; also one of E. I. Co. transformer
coils. How may I go to work and fix the
secondary on same? Must I have all equal
amount of wire on each one? (2) In a loop
aerial must both tuning coils be the same
wave length or capacity? Please give good
diagram for my instruments. Two coils, one
small, one large; both two slide fixed con-
denser, variable condenser; detector (eight
in one) with potentiometer, battery, 1,000
ohm head ghones, sending helix, two clip,
brass wound from 70 ft. No. 10, glass plate
condenser, spark gap, coil, key, condenser
around key, Gernsback interrupter, 110 volts
a.c, 60 cycle. Ans.—(1) The three second-
aries are probably wound with No. 34 bare
wire; therefore could only be used as de-
scribed in article you mention. You might
put two “¥in.” secondaries on one leg
and the “1in.” secondary on the other leg,
of the transformer, providing all of the wire
is of the same size. }I)‘he wire in the secondary
of the transformer coil is probably No. 30
enamelled, therefore could not be used in
connection with the No. 34 wire. You could
use it in the construction of another trans-
former of the closed core type, if you prefer
that to the open core. (2) The two ‘tuning
coils need not be of the same capacity. Be-
low is a diagram for your instruments.

TUNEK

Volentsomele r

1511, Spark Length. A. C. Chicago, Ili,
I have a spark coil made up as follows: core
8in. by 1in. in diameter, 2 layers No. 14 wire,
3% insulation over primary; secondary made
of 22 sections 314 in. in diameter, with No. 40
wire. (1) How much of a spark can I get
out of it, and what kind of condenser should
I use? (2) What sizes are the wires I am
sending in order, silk enamelled? Ans.—(1)
As you do not state the thickness of sections,
we cannot tell how much wire you will have
in your secondary; therefore, the spark length
cannot be calculated. An approximate rule
is to figure on one pound of No. 36 wire for
every inch of spark; if you use No. 40, you
should get rather more than 1 in. spark to the
pound of wire. Make condenser of 70 sheets
of tinfoil, 6 x 8 in. Two sheets of thin par-
affin paper between each tinfoil sheet. (2)
Silk, Nos. 29, 30, 31, 36 B. & S. gauge; enamel,
Nos. 24 and 25 B. & S. gauge.
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TRADE NOTES

E. S. Ritchie & Sons’ latest catalogue of
Wireless Transformers deals quite fullwith
the theoretical explanation of the se-
Coupled Resonance Transformer which they
manufacture exclusively. By a unique ar-
rangement of circuits, a clear and smooth
musical note is attained and, furthermore,
the Power Factor is practically 90 per cent,
so that the amount of current passed through
the transmitting key is about one-half that
used in the ordinary wireless ‘circuit for a
given amount of power delivered to the oscil-
lating circuit, ———m—

We are in receipt of an attractive booklet
from the B. F. Sturtevant Co., of Hyde Park,
Mass.,, which gives, in a most entertaining
manner, a brief biography of the founding
and subsequent development of this company.
The booklet is entitled ‘‘Personality in Busi-
ness,’’—a fitting name for the biography of
Mr. B. F. Sturtevant, whose striking person-
ality and perseverance laid the foundation of
and started on the road .to success the busi-
ness which today occupies a floor space of
twelve acres and gives employment to fifteen
hundred men. *

Up to the present time the company has
conducted its business on a capitalization of
half a million dollars; but as this business runs
to from three to four million dollars a year,
and occupies a plant that alone represents
one and one-halF million dollars, an ampler
organization is now re?uired. Hence, the
announcement is made of an increase of capi-
tal to $2,500,000, which means a correspond-
in% increase in the field of service.

t seems a far cry from the original idea and
seventy-five cents in capital to two and one-
half million dollars, especially if one realizes
that when Mr. Sturtevant built his first blower,
there was practically no demand for his ap-
paratus, —_—

The Crescent Tool Co., Jamestown, N.Y.,
have sent us a catalog of adjustable wrenches
and combination pliers, in which many new
and novel improvements are embodied. This
company will be pleased to send a copy of
their catalog to those who are interested.

BOOK REVIEWS

Wireless. Telegraph Construction for Amateurs.
By Alfred Powell Morgan. 147 illustra-
tions. New York, D. Van Nostrand Co.,
1910. Price, $1.50 net.

This book is designed to be a manual of
practical information for those who desire
to build a set of experimental wireless instru-
ments, which can be considered as something
more than toys, but are still considerably
less e:’tlpensive than a high grade commercial
set. The style of the k is simple and
readable, and it can be recommended as
thoroughly practical throughout. ~The book
pays no attention to the history of the art,
and is not padded with unimportant detail.
Instead it has been esteemed desirable to
give, besides structural details, short explana-
tions of the fumction of the various instru-
ments.
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The B?:s’ Book of Model Aeroplanes. How to
Build and Fly Them: With the Story of
the Evolution of the Flying Machine. By
Francis A. Collins. [Illustrated with many

hotographs and diagrams by the author.
ew York, The Century Co., 1910. Price,
$1.25 net.

The literature of flying is rapidly taking on
respectable proportions, yet among the various
departments, that of building model machines
appears to have been somewhat neglected.
As much valuable knowledge of the principle
of flying can be obtained from the operation
of these models, it is a subject worthy of full
consideration. In this book we have the
best treatment of the subject which has yet
come to our knowledge, and we can cordially
commend it, not only to the younger readers,
for whom it is primarily intended, but to
everyone interested in the art of flying.
While the instruction is so simple as to be
within the comprehension of every intelligent
boy, it is thorough enough to be valuable to
the scientific investigator. The illustrations
clearly show the good and bad features of
various models, and the working directions
are most thorough and complete.

The Tesla High Frequency Coil. Its Con-
struction and Uses. By George F. Haller
and Elmer Tiling Cunningham. 56 illus-
trations. New York, D. Van Nostrand
Co., 1910. Price, $1.25 net,

Since the spread of experimentation in
wireless telegraphy, there has been consid-
erable demand for information on the con-
struction of Tesla coils, and it has been rather
difficult for the reader to obtain practical
information on the subject. This book,
therefore, fills a vacancy in scientific litera-
ture, and does so in a most thorough fashion.
The book is naturally intended for the ad-
vanced experimenter, and does not give space
to the elementary details of electrical con-
struction. It goes straight to the point and
gives full and explicit directions for the con-
struction of a good sized coil, and the other
pieces of apparatus needed for experimenting
with alternating currents of high potention
and high frecluency. The builder who makes
the 12 in. coil described in this book will have
a most valuable piece of apparatus.

Electricity Experimentally and Practically
Applied. A book for the beginner and for
the practical man. Principles, experiments,
practical applications and problems, By
Sidney Whitmore Ashe, B.S., E.E. New
York, D. Van Nostrand Co., 1910. Price,
$2.00 net.

The number of books on electrical engi-
neering already in existence is not inconsid-
erable, but one which treats the subject thor-
oughly from an experimental point of view
does not fall within our knowledge. The
author of this book has taught the subject
experimentally for many years, and has been
abi): to present the subject to his students
without the use of much mathematics. Ap-
plying his experience he has written a book
in” simple language, well adapted both for
those engaged in actual electrical work, and
for students in high school and college courses.

»
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DISSTON
Perfection Shear Tooth Files

SN\

This fast cutting file is made of Disston Crucible Steel forged to shape and
hardened under the Disston process.

The teeth are of a special shape, pitch and space, making it a smooth and easy
as well as a fast cutting implement.

There has never been a file more perfectly adapted to quick work on soft steel,
iron, brass castings and all soft metals; wood, stone, marble, etc.

It is of great value for lathe purposes.

The angle of the Perfection Shear Tooth lends a long cutting edge—a feature
which enables users to cover more surface quickly and effectively.

These features in connection with the particular shape of the tooth itself, and
the use of Disston high grade Crucible Steel, give those qualities which warrant the
claim that “DISSTON PERFECTION SHEAR TOOTH FILES” will do more well-
finished work in a given time, and last longer, than any other pattern of file of its

™ HENRY DISSTON & SONS,

Incorporated,

Keystone Saw, Tool, Steel and File Works,
PHILADELPHIA, PA., U.S.A.

Branches:—Chicago, Cincinnati, Boston, New Orleans, Memphis, San Francisco,
Seattle, Portland, Spokane, Vancouver, Toronto.

tanley, Tools

WE makea great variety of special
Planes. Among, them are

RABBET PLANES,
FILLETSTER PLANES,
DADO PLANES,
MATCH PLANES,
CHAMFER PLANES
TONGUING and
GROOVING PLANES.

Only’a few of these special Planes
are shown here.

Send’ for catalogue containin
complete description of these an
many other tools of interest to Elec-
tricians.

Stomley
Bule & Level Co. @

Nzew Brrtain,ConNUSA

STANDARD
THE WORLD
OVER
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WIRELESS TRANSFORMERS

GARDNER GASOLINE

ENGINES *°%owes "
Are built for service and sold at

a legitimate price. If interested
investigate them
before you pur-
chase. Write for
literature.

— GARDNER
2 K.W. “°Crsexaen ™ $30.00 | mMOTOR

2 1 gate our new hod for imp: g Spark quality
Send for Catalog
E. 8. RITCHIE & SONS GOMPANY
114 Cypress Street Brookline, Mass. 721 ACADEMY AVE.,

St. Louis, Mo.

WIRELESS APPARATUS

Qur Wireless %ogs are the best on the market, and
stamp for our large catalogue which contains a full
list of V&Pireless instruments o%!ovelties and Electrical D O B s

aranteed to WORK. Our instruments are made B
of the finest materials, and are sold at present ata e — =
LECTRICITY e 3
oods, and also a great deal of Wireless information E T RV should know about it. The
for the Winelnels':s Iex'grimenter new “VOLTAMP

Ecrice within the reach of every experimenter. Send a e eatiseaay
((voLTame)
T. WIRELESS CO. ELECTRICAL PRODUCTS"—~owr 112-Page Catalo

now ready, the most ete and interesting book ever issued,
T7T28m Broadway Brooklyn, N.Y. AT of Mhiientions “?%m., .,{_ A RES v.,l’:‘mp _Er
trical Novel Motors, Dy oys, Machi odels, e
XMAN SPECIAL and “WIRELESS" Instruments, thmkorﬂCoﬂs. Spark Colls,
Our T.A.T. 2800 ohm set,with o Tubes, Switches, Mcters, Lam .|l’llsl:llt ztﬁ. T't‘:imn:ﬁ‘
gold phisd daphages nd | | Fooe T e B Rt Hochie Tl
sterling plated bobbins, com- " :elcoulmﬂy low. Send‘ for
plete, only $8.75 this catalog 6c In stamps or coln
One of the most sensitive, lightest mo pestals answered) which will
in welght, best and neatest made re- L refunded on first order of 50c -
e o (o e %, SR evover. . . . ... .. ... Wite Bld.. Battimore. Md
arantee them. Mone um. (] ., baitimore .
"E:.',. absolutely uulﬁecyl. Sead for VOLTAMP ELECTRIC MF6CO., !
catalog.

C. BRANDES
AU1 Broadway, New York | Npw WIRELESS WONDER

Wireless Apparatus i"_f :
Spark Gaps as per cut $.40 coin 3 Sk
= Universal Detector $.30 * A

3 Write for prices on other
wireless instruments and| Send 2 cents
our reply will surprise you.| for Catalogue

BAYVIEW ELECTRIC COM3ANY, 4 Ba-yview Place, WEST HAVEN, Conn.| ETHERIC ELECTRIC CO.,278 Lenox Ave., N.Y.

Price 84.00

Anything High Grade and Experimental HAVE FUN WITH ELECTRICITY

o Wireless Insu’ument’ and learn all the primary principles at the same time.
ectrica

—————————— (et Our New Big 200 Page Catalog for a 4 ceat Get one of Our Home Laboratory Outfits .
stamp to cover 20 large Sections devnted to Wireless In- The cost is small, they last forever. Just the thin
truments, Motors. Lo Teleg Instr: Import for boys and young men who want to study an
Toys and General Electrical Supplies. experiment wi electricity.

T N L CAITT AN A N SEND FOR COMPLETE DESCRIPTION AND PRICE
J. J. DUCK, 437 St. Clair Street, TOLEDO, OHIO TREMBLY ELECTRIC CO., Box 500, Centerville, lowa

STE° WIRELESS s86H29ts

Wireless companies write and telegraph us for men who
can operate at high speed and who possess a thorough
knowledge of the apparatus. This institution teaches the
science and construction of the instruments, also how to
operate them. It owns two high power stations on the
Atlantic coast, and it is through them that its pupils
master the actual station work which fits them for posi-
tions which the unskilled cannot secure.

We have letters and telegrams on file which will prove
to you that we have the endorsement of the officials of all
wireless companijes.  For illustrated catalog “E" call or
write '

BOSTON TELEGRAPH INSTITUTE

899 Boylston St., corner of Gloucester St., Boston, Mass.
F. H. KNOWLTON, Pres. (Member Society of Wireless Telegraph Engincers).
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If I Will Agree

To Get You A Position
Paying Good Wages

Telegraphy .

Will You Come? §

The demand for
telegraph operators
far exceeds the sup-
ply. My graduates
are given immediate
employment by Railroads, Telegraph and Wire-
less Companies, because my school is recognized
as the only one graduating thoroughly practical
operators. If you are looking for

Good Wages, Easy Work
and a Bright Future

write me today. I offer you advantages un-
equaled anywhere. A few of them are:

1. Oldest, Largest and most Successful Telegraph
School in the World. 2. Expert Instructors. 3. Best
Equipment—(we occupy exclusively a large modern build-
ng with R. R. train wire and_complete wireless station
installed.) 4. Low Rates. 5. Eas
expenses earned while learning. Correspondence courses
if desired. Write me today for illustrated descriptive
catalog and interesting testimonials.

GEO. M. DODGE, Pres.
Dodge Institute of Telegraphy

Mitchell 8t., VALPARAISO, IND.

ayments. 6. Living
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A STORY BOOHR FREE

Very g and'§ to those tf th.verybmedp
Bace Ruchestar Nt X ol wh-rkc:’"mlgcgm“'

r, N. Y., solema for more ears
of the &mg& B?R Barton h;oll. will bring It with thelr c:glzgu.
(Ia writing mentien this magazine.}

“«ECLIPSE”

Battery Ammeter

It will tell you exactly the con-
dition of your batteries 88.00

ELDREDGE ELECTRIC MF@. CO.
12 P.0. Sq., Springfield, Mass.

TELEGRAPHY
TAUGHT

Omn} h Mfg, Co.
a1 Corttands t,, Nl'g'Yonx

NEW WiIRELESS LITERATURE

now being distributed, BIG BARGAINS. BIG DIS-
COUNTS to Schools and Students. Send us your names

at once. BURTT MFG. CO. WOLLASTON, Mass.

BUBIER’S TEN-CENT
ELECTRICAL BOOKS

How to Make a Dynamo.

How to Make a Telephone.

How to Make an Electric Motor,

How to Make a Storage Battery.

How to Make a Wimshurst Electric Machine.

How to Make a Magneto Machine.

How to Make a Medical Induction Coil,

How to Make a Pocket Accumulator.

How to Make a Plunge Battery,

How to Make a Voltmeter.

How to Make a Galvanometer,

How to Make a Hand§Dynamo.

How to Make a Talking Machine.

How to Make a 3% Horse-Power Motor or Dynamo.

How to Make a Toy Motor.

How to Make an Electric Bell.

How to Wind Armatures.

How to Make an Ammeter.

How to Make a Thermostat.

Motor Rotation.

How to Make an Electric Soldering Iron.

How to Make a Small Electric Heater.

How to Make an Electric Furnace.

How to Make a Hand-Feed Arc Lamp.

How to Make & Jump Spark Coil,

How to Make a ostat.

NEW ADDITIONS:

How to Make a Small Transformer.

How to Make a Condenser and a Leyden Jar.

Telephone Troubles and How to Find Them.

The Manual of Telegraphy.

Also Some Standard Books at reduced prices. Cloth
Salemen’s Sam |esl. Original Price Now

o!ﬂni wa

Prindle’s Electrl {of Today, 80c 10¢
How to Build an Automobile, 80c 10¢
Handbook of Wiring Tables, T8¢ 10c¢

BUBIER PUBLISHING COMPANY

132 Market St., Lynn, Mass.

FLYING MACHINES
PAST PRESENT FUTURE
mm—by Ama\:s":::mn and }:{l:l‘rjyu_(e;rmly 1‘{!‘: :&E
m :nm 'l‘:i'?”' 13 mo.—184 pagen—fully {llustrated.
SAMPSON PUBLISHING CO.

6 Beaocon Street - - - Boston, Mass.

For Aeroplanes
and Wireless
Construction

Bamboo

BOSTON BAMBOO CO.

117 Portland Street, :-: Boston, Mass.

Flying Machines
Construction and Operation

A practical book which shows, in illustra-
tions, working plans and text, how to build
and navigate the modern airship.

By W. E. Jackman, M.E,, and Thos. H.
Russell, A M., M.E., with an introductory
chapter by Octave Chanute, C.E.

PRICE

Cloth,..... $1.00 Leather......$1.50

SAMPSON PUBLISHING CO.
221 Columbus Ave., Boston, Mass.
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PATENTS o
BOOK MAILED FREE

Telling all about PATENTS; Illustrates 100 Mechan-
flovemenu, sets fotth NEW and EASY
PLAN of MAKING PAYMENTS.
CHAS. E. BROCK, Patent Attorney
917 F 8t., Washington, D.C.

¥ Our books “The
8 Protective Patent” and

INVENTORS! ..o b7

Success” sent free. We devote our personal attention
toevery case entrusted to us. Send sketch and descrip-
tion for free opinion as to patentability. Advice free.

BEELER & ROBB, Patent Lawyers
63-67 McGill Bldg.,, - - Wash, D.C.

£l (WHAT YOU INVENTY |

$250,000 INVENTION WANTED
Wreits fec our FREE BOOK; gives list of other noeded in.
ventieas; tells how to protect them.
Pll:”ll Obtained or P:: Rotu:nr
3 etch or
model. SPutare sdvertine a.;'f‘.';'u —
N1 H. ELLIS CHANDL E & CO., Successors to
o WOODWARD & CHANDLEE, Attorneys
|zs: F St., Washington, D.C.

CONSULTING EUGENE C. BROWN
400 Victor Building

ENGINEER wASHINGTON, D. C.

Engineer i s orsucyare PATENT
romier vipert borvies in proparation oad LAWYER

Examiner in the United States

Patent Office in Electrical and

Mechanical

prosecution of cases in Patent Office. S8end Sketch for Advice.

PATENTS

ADV!C SEARCH AN D

LIST OF INVENTIONS WANTED } FREE

Send sketch or model for free search, Highest References.
Best Results. Promptness Assured.

Watson E. Coleman, Patent La

623 F Street N.W. Washington, .C.

$3.500 for ono invention.

v ‘“How to Obtain a Patent” and
“What to Invent” sent free. Send rough
sketch for free report as to

PATENTS SECURED

OR FEE RE‘I‘URNED. Send Sketch for FREE REPORT as

to Patentabili GUIDE BOOK and WHAT TO INVENT
with valuable of Inventions Wanted. SENT FREE. Ome

Million Dollars offered for one hmuo- $16,000 for othera.

;ne; ncundbyululnnludﬁu wfdll’ro(u-;h--
e

VICTOR J. EVANS & CO.
615 F Street Washington, D.O.

HAVE YOU AN IDEAT?
Write for our Books: “Why Patenta Pay,"” *“100 Me-
chnn‘l)c:.l Ma:eemenu." l’erpetunl Motion—50 Illus-

DIETRICH & CO., Patent Lawyers, Washiogton, D.C.

Patents advertised for aale at our expense
in fourteen Manufacturers’ Journals.
Patent Obtained or Fee Returned
CHANDLEE & CHANDLEE, Patent Att’ys
Established 16 Years

1017 F. ‘street, Washington, D. C.

P ATENT Start Factories and Fortunes. Rich re-
wards for ideas. Can youinvent a time

" or 1abor saving devicet Others are doing it. Send sketch or model

for FRF_E search, expert advice, valuable book. Patent secured or

fee rned. Wireless telegraph toy mailed free.

FARNHAM & SUES, Pat. Attys., Washington, D.C.

Ladies! Save Money and Keep in
=== Style by Reading McCall's
Magazine and Using McCall Patterns

1 McCall's Magazine will
| MSGALL'S MAGAZINE | help you dress styl-

ishly at & moderate
expense by keeping
ou posted on the
atest fashions in
clothes .and hats. 650
New Fashion Designs
in each issue. Also
valuable information
on ali home and per-
sonal matters, Only
60c_a year, including
a free pattern. Sub-
momion v omavos ] SCribe today or send
ey for froe sample copy.
McCall Patterns will enable you to mako in your
own home, with yourown hands, clothing for
yourself and children which will be perfect
in style and fit. Price—none higher than 15
cents. Send for free Pattern Catalogue.
We Will Give You Fine Preseats for getting sub-
scriptions among your friends, Send for free
Premium Catalogue and Cash I’rize Offer,
THE BcCALL COMPANY, 239 10 249 West 37th St., NEW YORI

PATENTS OBTAINED

My fees are moderate and I render prompt,
careful and conscientious service. Get my terms
and advice before you apply for a patent. Busi-
ness of intelligent inventors and manufacturers
particularly solicited. 18 years’ experience.

GEO. C. SHOEMAKER, Attorney in Patent Matters
924 F St. NW, - Washington, D.C.

R ERX

Christmas Dinners

FO

300,000
POOR
PEOPLE

WIH be
supplied by
The
Salvation Army

Throughout the
United States
Will you help by
sending a donation.

no atter how small
to Col

MISS BOOTH
118 W. 14th Street, New York City
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WIRELESS TELEGRAPHY

uests, we publish below

In response to many

a list of ks on wireless tele; hy, with the prices
at which we can furnish them?rggstpald P
COLLINS, A. F.

Wireless Telegraphy.........................$3.00
ERSKINE-MURRAY, J

Handbook of Wireless Telegraphy........... 3.60

SAINT JOHRN, T. M,
ereless Telegraphy for Amateurs and Stu- 9

SEWALL

Wireless Tele phy.

AP I el U 8
ireless Telegra: an ele ony opu-
larly Explamecf) Y . p pu 1

MAVER, W.
Wireless Telegraphy........oovviiniivenn. 2.00
TESLA, N,
Experiments with Alternate Currents of High
otential and High Frequency. A classic
work and the authority on the subject ... .. 1.00

FLEMING, J. A
Prmclplu of Electric Wave Telegn‘phy A
comprehensive digest of wireless telegraphy
in all of its branches. One of the most com-
plete and practical books ever published
on this subject.. 6.60
Elementary anual of Rndxo-telegn:lphy ‘and
Radio-telephony for Students an Opera-

tors,. . 2.00
HOWGRAVE—GRABAM R P
Wireless Telegraphy for Amateurs........... 1.00

KENRELLY, A. E.

Wireless ’llelegraphy and Telephony, enlarged

andreprinted........co.cvenneiniiiinee 1.14
HARRISON, NEWTON, E.E.

Making Wireless Outfits.—A concise and
simple explanation on the construction and
use of simple and inexpensive wireless
equipments, for sending and receiving up
to 100 miles, giving full details and draw-

of ap ratus, diagrams of circuits and
u les. mo. cloth, 50 cents; in paper
vers. , 26

W:reless Telephone Constmctnon “How to
make and use an inexpensive equxpment
cloth, 50cents; paper, ......coovniaeernn 25

TWINING, H. LaV., AB

Wireless Telegraphy and High Frequency
Electricity.—A most complete manual con-
taining detailed information for ‘the con-
struction of transformers of from 100 watts
to § kilowatt capacity; wireless telegraph
and high frequency gpnratus with chap-
ters on their theory and operation. 1909... 1.0

MORGAN, ALFRED POWELL

Wireless Telegraph Construction for Ama-
teurs.—A manual of practical information
for those who wish to build experimenta
wireless instruments, which can be consid-
ered as something more than toys, but are
still considerably less expensive than a high

e c%mm;rc;:l set. fI‘{"o atte:xhuon has
paid to the history of the art, the space,
instead, being devoted to short but com-
&ete explanations of the uses of the various
struments as well as the structural de
1910.. 0 1.80
HALLER, GEO md CUNNINGHAM. ELMER .T.

The Tesla ngh Frequency Coil. Its Con-
struction and Uses.—Full and explicit di-
rections for the construction of apparatus
needed for experimenting with high fre-
quency currents. This book fills a long felt
vacancy in scientific literature. Intended
for the advanced experimenter, 1910, .... 1.28

ROBINSON, Lieut. Com. S.S.

Manual of Wireless Telegraphy For Use of
Naval Electricians. An exceptionally com-
plete and instructive book for the wireless
OPeTator. .oveeueeennann 0000000000 0000000 1.28

Sampson Pub. Co., Boston, Mass.

Our Special
Magazine Offers

We list below our prices on a large number of the
most popular technical m. iuinu. aloue and in combi-
nation with ELECTRICIA AND MECHANIC, D
ONLY UNTIL JAN. 1, 1911, If you do not see the
muulnu you want Ihtec:ll,n te us. We will quote
{on & price on any magazine mablhhed and it will be

wer than you can get anywhere else. Write us
what you want and we will quote you price by return

TECHNICAL MAG AZIE{"ES

With
Reg. Price Price Elec. &
1 year 1 year Mech,
$3.00 Aeronautics ............ ... $32.68 $3.88
2.00 American Artisan........... 32.00 12.88
1.00 American Boy......cco0cc00n 1.00 1.70
2.00 American C-rpenm and Bullder 178 1.60
4.00 American Machinist. (Week! ; 385 4.60
1.00 American Machinist. (Monthly) 1.00 1.86
1.50 American Photography 150 1.96
.80 American Poult 45 1.30
1.00 American I8 1.60
1.50 Baseball l! uin 1.50 13.10
1.00 Blaclumlth nnd Whoelwﬂ(ht 1.00 1.85
1.00 Building Age........... 1.00 1.88
1.50 Coment e. 140 1228
1.00 Cement World. . 85 1.70
1.00 C te ...... seessscsececees 1.00 1.60
1.80 Electric Journal............. . 140 328
3.00 Electrical World. Weekl . 3.00 385
1.00 Electrical World. Monthly) . 100 188
1.00 tlecttocuft ............... . .88 17
5.00 | n( eerln¢ News............ 490 B5.76
1.60 | (For Music Lovers)... 1.50 1.98
1.0 leld and Stream 150 1.98
1.00 Found: r& ...... 1.00 188
1.50 Garden Magezine 160 1.96
1.00 Gas Engine. 1.00 1.70
1.00 Gas Power. .80 1.68
.50 GasReview... 50 1.8
1.00 Illumhntinﬁ Engineer. . . 176 3.60
1.00 Industrial Magazine...... vo.. 88 LT0
2.00 Iron Age—Hardware.......... 200 2.85
1.00 Irrigation Age......... vessse 80 1,68
2.00 Keith’s Magazipe.......... ... 32.00 386
{(For Home Builders)

1.00 Keystone (For Jewelers)...... 1.00 1886
1.60 Manual Training Maga 1.60 2.38
3.00 Model Engineer and ctﬂchn. 2.7 8.60
1.00 Modern Ctrics. .....00n0. o .80 1.68
1.00 Modern Machinery. 86 1.70
1.00 Modern Painter. .. . .88 170
2.00 Motor Boating....... 1.00 1.70
1.00 Motor Cycle Illustrate 90 1.78
2.00 Moving Picture World. d 2.68
1.0 Musician d 1.98
2.80 National Geographic Mlguine 2.25 3.10
1.00 National Sportsmen.......... 1.00 1.70
800 Outing ........ccvo0nunenee . 800 320
1.00 Plumben Trade Journal...... 1.00 170
1.00 Populn Electricity........... 1.00 1.68
1.00 Poultry .........cco000vueee o 1.68
.80 Poultry Keeper.............. 45 1.30
2.00 Power and the Engineer....... 195 1.80
1.00 Power Boating......... . 1.00 1.88
3.00 Recreation..... 3.00 2.60
1.286 School Journal 135 1.96
3.00 Scientific American..... . 378 3.60
8.00 Scientific American (new 2.76 3.00
1.00 Sewing Machine Tim H0 178
2.00 Show Card Writer...... . 300 285
1,00 Success Magazine...... . 1.00 186
1.00 Talking Machine World ceeee. 90 178
1.80 Technical World............ 1.0 1.96
2.00 Telegraph and Telephone Age. . 180 132.66
1.00 grhohunt teeseeesessaanens 176 2.60
1.80 olinist . .....c000vuenn see.. 136 220
1.00 Woodworker ............... 90 176

Foreign and Canldhn Putnge Extra

ON JAN. 1, 1911, ALL THESE Club Prices WILL
ADVANCE 38 Cents.
Make all remittances by Money Order or Registered Letter.

Sampson Publishing Co.
221 Columbus Ave., Boston, Mass.
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SALE AND EXCHANGE

Advertisements under this hendins. without dis-
play, 8 cents per word, cash with order; minimum,
7% cengi Black-faced type, 4 cents a word, mini-
mum,

WIRELESS TELEGRAPHY

REWIND YOUR OLD RECEIVERS—1,000 ohm No.
40 for rewinding receivers, 50 cents. ardboard tubes,
r ft, 435 and 5 in., 20 cents; 334 in. and 4 in., 15 cents;
14 and 3 in., 10 cents per ft. Special resistance wire
400 ohms of cotton covered, 10 cents; 800 ohms of
enamelled, 25 cents; silicon, 25 cents. Enamelled wire
No. 22, 75 cents }gxer ib. MIDDLESEX WIRELESS
SUPPLY CO., 12 Beacon St., Somerville, Mass. (12)

SPECIAL PRICES—1,000 ohm Wireless Receiver,
double pole, special thin dia hard rubber

. case
wound with copper wire, $1.75. ther-covered head
band, double, ff.oo; single, 60 cents. ‘‘National’

ivi WATERHOUSE BROS.,,

receiving condenser, 30 cents.
Bourne, Mass. (12)

ONLY $1.25, reduced from $2.50, a 1,000 ohm double
pole wireless receiver, aluminum case, interior parts
nickel plated, veB' thin diaphragms, guaranteed copper
wire. C. BRANDES, 111 Broadway, N.Y. (12)

HAVE YOU seen our catalogue. Send two cent stamp
for list of experimenter’'s supplies, wireless a tus
and enamelled wire at extremely low prices. ATTS
WIRELESS EQUIPMENT CO., 1118 Pearl St., Port
Huron, Mich, )

FOUR BARE POINT electrolytic detectors, cost $1.25
each. Will sell for $1.00. Reason for selling: have no
use for them. C, W. SCHWARTZ, Suffield, Conn. (s)

WANTED—Transmitting set. Also variable conden-
sers and Ferron detector. Give full particulars. K. B.
HAGELSTEIN, New Dorp P.O., Staten Island, N.Y. (s)

HOW TO MAKE YOUR OWN TESLA COIL 3,7 and
15 inch coils. Book giving full instructions, 130 pafes.
56 illustrations. Price $1.25 postpaid. Write for free
circular. 2412 Sutter St., San Francisco. (s)

MACHINERY AND TOOLS

AND MECHANIC

WANTED—AGENTS, MACHINISTS, ATTENTION.
Increass salary. New revised Saunders’ Hand Book
Practical Mechanics. Best ever ready reference. Thou-

sands in use. Postpaid, $1.00; cloth, $1.25; $1.50
leather flap. Big profits, E. H. SAUNDERS, 216
Purchase St., Boston, Mass. (2)

GET A BETTER PLACE—Uncle Sam is best employer;
pay is high and sure; hours short; places permanent;
promotions regular; vacations with pay; thousands o
vacancies every month; all kinds of pleasant work every-
where; no lay-offs; no gg(l)l needed; common education
sufficient. Ask for free klet 89, giving full particulars
and explaining my offer of position or money back.
EARL HOPKINS, Washington, D.C. (12)

PHOTOGRAPHY

KODAKS, CAMERAS, LENSES, EVERYTHING
PHOTOGRAPHIC—We sell and exchange. Get our
latest bargain list; save money. C.G. WILLOUGHBY,
814 B way, N.Y. (tf)

HAVE YOU A CAMERA?—Send us 25 cents for the
three latest numbers of American Photography, which
retail at 45 cents. The biggest and best photographic
magazine published in America. Full of practical
articles, formulas and directions for making better
pictures, The magazine conducts monthly prize com-
petitions open to all readers, with liberal prizes. The
editors criticize readers’ Eﬁnu and answer questions.
If you are interested in photography, you should know
the magazine. Sample %K . 10 cents. $1.50 per year.
AMERICAN PHO HY, 1164 Beacon Bldg.,
Boston, Mass.

ELECTRICAL

WANTED—To sell or trade a Fairbanks special elec-
tric engine for motor cycle or electrical experimen

ap%amtus. Also two mortgages on farm land for sale,
C. P. MATHEWS, Loreburn, Sask., Can. (s)

ELECTRIC DYNAMO, motors, fans, toys, batteries,
bells, pocket lamps, telephones, railways, books, biCﬁclu.
electric lights. Catalo%xe 4c. H, GOCHANUER,
Route 2, West Willow, Pa. (10)

AN ELECTRICAL LIBRARY FREE—Write today for

rticulars and co;}y of our illustrated book catalog.
OPULAR ELECTRICITY, Book Dept., 434 Com-
mercial Bldg., Chicago, Il )

FOR SALE—Complete set of castings with all mate-
rial and screws with the blueprint for${ h.p. horizontal
stationary gasoline enﬁiﬁe with ﬂavernor' price, $10.00.
COMET MOTOR WORKS, 512 Monroe St., Chicago.(3)

SEND 2 CENT STAMPS for our special circulars de-
scribing complete workshop equipments: $2.00 to $50.00
tools, rough stock wireless specialties, electrical supplies;
ever hing for experimenters.  WOODSIDE EC-
TRICAL SHOP, 38—40 Bryant St., Newark, N.J. (12)

WANTED—A small screw-cutting lathe, small a.c.
110 volt motor, motor cycle or ine engine or_cast-
ilggs. ¢ )M. HERRING, 1409 Pulaski St., Ft. Worth,

ex. (s

HELP WANTED

.4 EASY MONEY AND LOTS OF IT getting subscriptions
for Popular Eleciricity magazine, Sells on sight. Com-
mission and salary, Write today for full particulars,
mﬁ:{ﬁ‘ Kour line of business and where employed.
POP R ELECTRICITY, Circulation Dept., 435
Commercial Bldg., Chicago, Ill. (9)

STEEL STAMPS

ENGRAVERS AND DIE SINKERS, makers of steel
stamps, steel letters and figures; seals, stencils, bad
and checks. Guarantee best work, FRED C. KAU
& CO., 2633 W. Lake St., Chicago. (12)

BOOKS

368 PAGE BOOK containing 3,000 formulas, recipes
and trade secrets, 25 cents coin. Ilustrated catalogue
of hundreds of books adjustable to all trades. C. H.
HARDAGE, Box 681, Syracuse, N.Y. (5)

1.C.8, AND A.S.C. SETS and odd volumes of
books on engineering, wireless, mechanics, shop-
work, etc., new and second hand. Few I.C.8,
scholarships for sale. Bargain. GEORGE F.
WILLIAMS, Box 408, New Orleans, La.

SEND FOR FREE CATALOG of Electrical, Mechanical
wireless and aeronautical books, SAMPSON PUB. CO.
221 Columbus Ave., Boston, Mass,
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LEARN AUTOMOBILE BUSINESS

Ours is the only Automobile Engineering
School in United States, which acts as -
atory training school for auto factories and em-
ploys its students while studying. We teach by
a 1. Part of tuition payable after we place
youin a good position. Course covers eight
different b hes of the bile busi:
Write for plan C. It isfree.
The Automobile College of Washington, Inc.
Washington, D.C.
References: Fourteenth St. Savings Bank.

ENGINEERS - - MECHANICS

We offer you an olgportunity to build one of our
neatly designed }4¢ H.P. Little Hummer engines.
Engine has ‘iovemor and rotary valve on cut off
principle with adjustment for wear. Blue prints
;?ds (i)nn. ti heets 25¢., castings and all material

PAT NOVELTY CO., Box 193, Elgin, Il

WEAK AUTO SPRINGS

You are handicapped with weak
spri:é%s, your car rides easy when partl
loaded, but bumps when fully loade:
or on rough roads. X

STOP IT with a pair of *Super Coil”
Bumpers. Easily applied to any car.

Supplementary SpiralBumper Co.

1876 Broadway, N.Y. City
ELECTRI GOODS FOR EVERYBODY
World's headquarters for
Dynamos, Motors, Fans, Toys, Railways, Batteries,
Belts, Bells, Pocket Lamps, Telephones, House
Lighting Plants, Books. If it's electric we haveit,
Undersell All. Fortune for agents. Catalog 4c.

OHIO ELECTRIC WORKS, Cleveland, Ohio

FLYING MACHINES:

CONSTRUCTION AND OPERATION
%5{ W.J.JACKMAN, M.E. Author of ““A B C of the
otorcycle,” *“Facts for Motorists.” Etc., Etc,, and
THOS. H. RUSSELL, A.M,, M.E,, Charter Mem-
ber of the Aero Club of Iilinois’ Author of *Automo-
bile Motors and Mechanism,” “Motor Boats: Con-
struction and %eratxon,” Etc., Etc.
With Introductory Chapter bE
OCTAVE CHANUTE, C.E.
President Aero Club of Tllinois.
Pocket Size, 250 pages, Fully Illustrated,
Leather and Cloth, Round Corners, Red
Edges. A “Show How” Book for Those
who wish to build and Operate Flying
Machines.
. CONTENTS
Evolution of Two-Surface Machine; Chanute—
Difference between Airships and Flying Machines—
Mechanical Birds—Machine Limitations, Some Prac-
tical Uses—How Bird Action is Obtained—Principle
of Sustenation—Why a Machine Flies—Various
Forms of Flying Machines—Aeroplanes, Helicopters
and Ornithopters—The Most Feasible Plan—Mono-
%lanes, Biplanes and Triplanes—\Why the Biplane is
sed—Constructing a_ Flying Machine—Workin,
Dl:*gra.ms—l(ind and guantity of Material Require:
—How to Prepare the Parts and Put Them Together
—Motors, Installation and Operation—Expense of
Construction—Sailing the Machine—How to Preserve
Equilibrium and Stability in the Air—Problem of
Navigation—Study of Wind Currents—Principles of
a Successful Flying Machine—L ifting Power Required
—How to Plan for Size to Secure Certain Effects—
Flying Machines vs. Balloons.
E + FLEXIBLE LEATHER $1.50
* CLOTH BINDING -  1.00

SAMPSON PUBLISHING CO.,

221 Columbus Avenue, Boston, Mass.

Whether Student or Expert
this Complete Cyclopedia of

APPLIED
ELECTRICITY

will be found ussful as a guide and reference work

. This Cyclopedia comprises six big volumes—bound
in half morocco, contains 2,896 pages 7x10inches—
Pnnted on special paper, in large, clear type—2,000
ull-page plates, diagrams, formulas, etc It is
written by thirty expert Electrical Engincers—the
bxglgut men in the 8rofenion.

'HE REFERENCE VALUE IS GUARANTEED by
the fact that it is compiled from the text-books used
in the correspond of the American School
of Correspondence. These practical lessons are
arranged for quick and ready reference.

WILL YOU EXAMINE THESE BOOKS
FREE OF CHARGE?

If you are interested in Electricity, we know these
books are just what you want. To convince you of
this, we will send a complete set to you by prepaid ex-
press: keep them five days; examine them thoroughly
and carefully; test them; apgl the knowledge they
contain to your every-day work. If you decide to kee|

them, send us $2.00 after five days and $2.00 a mont!
until you have paid the special frice of $18.80. The
regular list price is $36.00. Just

low and mail it to us. The
at once.

fill in the coupon be-
ks will be sent to you

IMPORTANT SUBJECTS TREATED—

Theory, Calculation, Design and Counstruction of Generators
and Motors—Electric Wi nﬁ_—Electrlc Telegraph—Wireless
Tel hy—Tel. h—Types of Dy and Mot
Elevators—Direct-Current Motors — Direct-Driven Machine
Shop Tools —Electric Lighting—Electric Railways—Alternat-
ing Current Motors—Single P! Electric Railway—Mana,;
ment of Dynamos and Motors—Power Statiom: 1 Sta-
tion Engi i B ies—Power T

Alternating Current Machinery—Telephony—Automatic Tele-
hone—Wireless Telephony, Telegraphone, etc.

For a short time we will include, asa thly suppl for one
ear, the TECHNICAL WORLD MAGAZINE. Thisisa regular
1.60 monthly, full of Twentieth Century Scientific facts, writtea ia

pular form. Also ins the latest di on timely topics

r:lnvﬂon. discovery, {ndustry, etc.

American School of Correspondence,
CHICAGO, U.S.A.

FREE EXAMINATION COUPON

American School of Correspond 3
Please send Cyclopedia of Applied El for FREE
tion; also T.W. for 1 year. 1 will send $2.00 within five days and
$2.00 a month until I have paid $18.80; or notify {ou and hold the
books subject to your order. Title not to pass until fully paid.
ELECT. & MECH. 13-'10

ADDRESS ...,
OCCUPATION

EMPLOYER




xviii

ELECTRICIIAN AND MECHANIC

MISCELLANEOUS

AUTOMOBILES, gasoline engine, steam engine, lathe,
d saw, cameras, revolvers, shot éun, lamps. Send
Ec;;)list. DELBERT SEYMOUR, Schaghticoke, N.Y.

MAKE YOUR OWN FURNITURE at one-fifth cost.
Full size patterns; complete directions; hall seat pat-
tern, 20 cents; arm chair, 60 cents; umbrella stand,
25 cents. HOME FURNITURE PATTERN CO.,
402 Potter Bldg., Birmingham, Ala. (2)

CAMDENR WOOLENS—Ladies’ and gents’ suiting sold
direct from the millsoutput. Write forsamples. F. A.
PACKARD, Mgr. Retail Dept., Box O, Camden, Me. (12)

FOR SALE—Moving_Picture Filmm lc. per foot. H.
DA_\{IS._Witenown. &is,

LEARN TO WRITE a legible business hand at your
home b}{ correspondence; send for free booklet.
LUTHE SYSTERﬁ. 21 R sley, Cicero, Ill. (10)
GILLETTE RAZOR BLADES—Don't throw away dull
blades. Wil mha(r:pen. 2% cents each. Mail. SEM-
MER SPECIALTY CO., 9 Jefferson St., Portland, Ore. (5)

TRANSLATIONS — Manufacturers’ catalogues and
other literature translated into Spanish, rrectness
guaranteed. Rates reasonable. T. E. LEE, Box 407,

once, R.R. (S)

FREE TUITION BY MAIL TO ONE STUDENT in each
county and city. Normal, Academic, Civil Service,
Mechanical Drawing and Business Courses, 100 branches
from which to select. Apply for Free Tuition to Carnegie
College, Rogers, Ohio.

AERONAUTICS

BUILD AR AEROPLANE. Send us $1.00, and we will
mail you blue-prints and full directions for building a
3 ft. model Wright biplane, or 2 ft. model Bleriot mono-
plane. Both fly 200 ft. by own power. Or blue-prints
and directions for a 20 ft. glider. CHICAGO AE‘;KO-
NAUTIC SUPPLY CO., 6030 South Park Ave., Room
122, Chicago, Ill. (11)

GUARANTEED FLYING MODELS. Bleriot's and
Latham's monoplanes. _Pratical and durable. 15
;tly(l)%sn:l'o? to 5:210'11 Particsx;lar? free or better seexad

d w_for speci. yer, tisfaction ranteed.
AEROFLYER &e).. Box 50, Medford, Mnsg.ua

COMPLETE Description and Working Drawings of
tos Dumont's Monoplane or Wnight's Biplane, 15
cents; both for 25 cents. JOHN E. HIBLINE, 708
W. Lafayette, Baltimore, Md.

Electrical Dri
Foot and Power Lathes, Lathess Planee

Shapers, Drills Millirig Attachments,Machinists’ Sup-
plies, Chucks, 'f‘ools, ogs. Best and cheapest made,

1 will send as loug as they last my 25¢ Book

STRONG ARMS

for 10c in stamps or coin
Illustrated with 20 full page halftone cuts,
showing exercises that will quickly develop,
beautify, and gain great strength in your
shoulders, arms, and hands, without ‘any
apparatus,
PROF. ANTHONY BARKER
1651 Bmlur Bldg., 110 West 42nd St., New York

LEAD SULPHIDE DETECTORS

These are highly sensitive detectors. More than
double the sensitiveness of silicon detectors. Materials
for making detector sent by registered mail to any
address on receipt of $2 money order. All our
materials are guaranteed and tested for sensitiveness.

MONEY REFUNDED IF NOT SATISFACTORY.

ERNEST C. CROCKER

9 Dickens Street, Dorchester, Mass.

The History of
The Telephone

By HERBERT N. CASSON

Author of “The Romance of Steel,” et

C.

HO can deny that a history of the rise of
the telephone, through untold vicissitudes
to its present commercial importance, and

the financial support of over a billion dollars in
the United States alone, to say nothing of the rest

of the world, is interesting.

Yet in spite of our familiarity 'with this indis-
pensable instrument, and our absolute dependence
uponit in many ways, how few of us know any-

thing of its history.

Mr. Casson has a unique faculty of describing
the evolution of commercial enterprises in sucha
way as to make his writing decidedly entertaining,
and in ‘“The History of the Telcphone’’ he has
produced a work that every one interested in elec-

tricity will find highly instructive as well.

Profusely illustrated. Cloth Bound,

299 Pages.  Indexed. $1.50 net.
At All Bookstores
or from

A. C. McCLURG & CO., Publishers

New York Chicago

San Francisco

SHEPARD LATHE CO., 138 W. Second, Cincinnati,0.

-

OUR VERY USEFUL HANDBOOKS

A SMALL ELECTRIC MOTOR TO
BE BUILT WITHOUT CASTINGS.
By Wm. C. Houghton .........
HOW TO MAKE AN ANNUNCIATOR.
By T. E. O'Donnell...........
HOW TO GRIND AND SET EDGE
TOOLS.
By M.Cole........coveveennn.
MAKING AND FIXING ELECTRIC
BELLS AND BATTERIES.
By M. Cole..... 00000000
TEMPERING STEEL, ANNEALING
AND CASE HARDENING IRON.
By M. Cole......
DYES, STAINS, INKS, LACQUERS,
VARNISHES AND POLISHES.
By Chas. G. Leland and Thos Bolas.
WOOD-CARVING FOR BEGINNERS.
By Chas. G. Leland. Revised by
Frank H. Ball.....
GOUGE-WORK AND INDENTED
WOOD WORK.
By Chas. G. Leland and Rev.
F. C. Lambert..............
DESIGNING AND DRAWIKG.
By Chas. G. Leland..... 50000

sev e

.10
.10

.10

.10

.10

.10

.10

.10

SAMPSON PUB. G0, *&o83or: wass
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THE LATEST LIST
OF BOOKS FOR

AVIATORS

HOt}YItTO "MAKE A 20;(1;‘!‘. BI-PLANE A;LXDER
at will c an ordinary man. racti-
cal hand- z on its construction w:l:h de-
tailed diagrams and full particulars. By

.B.Morgan. By mail

FLYING MACHINES—PAST, PRESENT AND
FUTURE. A popular account of flying ma-
chines, dirigible balloons. and aeroplanes.
Deseribing many different kinds of machines
and their chief features. By A. W. Marshall
and Henry Greenly. 138 pp., 23ill. By mail

THE BAROMETICAL DETERMINATION OF
HEIGHTS. By F. J. B. Cordeiro. With an
appendix on the air Barometer. Limp leather.

Bymail..........oo i e,
A TEXT-BOOK OF AERIAL ENGINEERING.
gy Herlbert Chatley 119 pp.; 61ill. Cloth,

y mai

TABLES OF BAROMETRICAL HEIGHTS TO
000 FEET. By W. H. Mackesy. PFor use

wnth the ameroid, also the mercurial barome-
ter. Limpcloth. By mail

THE FORCE OF THE WIND By H Chatley
91 pp., illustrated. Cloth..

THE ATMOSPHERE ITS CHARACTERISTICS
AND MICS. F.

J. B. Cordeiro.
140 pp 35 nll Paper. by mml Sl 60 cloth
by mail, .

THE RESISTANCE OF AIR ARD THE QUES-
TION OF FLYING, consisting of valuable
data from the author's own experiments. By
A, Samuelson. 23ill, Paper, by mail........

FLIGHT VELOCITY. By A. Samuelson. With
5 plates. Paper,bymail..................

AIRSHIPS—PAST, PRESENT AND FUTURE.
Together with chapters on the use of balloons,
in connecnon with meteorology, photogra, h{
etc. By A, Hildebrandt. 361 pp., 27

A°® POPULAR EXPOSITION OF MODERN
AERONAUTICS. With working drawin
The author fully treat.s all phases of aenal
navigation, By V. Lougheed. most in-
teresting and pracucnl work. 550 pp., 279
illustrations and drawings. By mail

MODEL AEROPLANES—BOW TO MAKE
AND FLY THEM. By E. W. Twining. Con-
slstmg of five sheets of scaled drawings, show-
ing three different models, with' descriptive
booklet, By mail

$0.58

1.00

1.00

. 1.38

.78

.78

3.76

2.76

\

COMPLETE SET OF PARTS in"the rough™for a
small flying machine that anyone could make
up with a%xttle care and a few simple tools.
Bymail.......cooiiiiiiiiiiiaarenienanss

NO. 8 MODEL, COMPLETE SET OF PARTS in
the rough with the rubber to make a model
(as illustrated in the Twmmg model aeroplnne

drawings)., Bymail.. 1.16

AEROPLANE PORTFOLIO. By D. R. Ken-
nedy, Containing 9 large sheets of scale
drawings of the following well-known ma-
chines:—Biplane: Wright, Farman, Voisin,

erring-Curtis. Monoplane: An-

toinette, Sentos Dumont, Rep and Bleriot.

With booklet containing a shon. dmnptxon

of each machine. By mail.. .86

THE'MODEL ENGINEER, Vol. 21. Contains
a number of artxcles on model ﬂymg machmu.
pmpellmg1 and pr repre-
senting the latest pracuse, wnth descnpnon
of how to make them. .

. 8.20

ARTIFICIAL AND NATURAL"FLIGHT. A
tical handbook on ﬁyl g machmes By
E Hiram Maxim, y mail. . 2.10

HOW TO'BUILD AN AEROPLANE. By R.

Petit; translated from the French. A good

book dealing with the construction an the
motor. 8 vo., 82ill. Cloth; by mail..

MODEL=FLYING MACHINES. Their design
and construction. By W. G. Aston. A first
rate little book, showing numerous methods
of propellin models making propeliers, con-
struction of different kmds of models. etc. T
130 pp. 84ill. By mml .58

MODEL BALLOONS AND FLYING MACHINES.
With a short account of the pro of avia-
tion. By J Alexander, M. IEE,
12 mo 127 pa 45 ill., 5 folding plates. This

work gives data, working drawing
dungm nnd details which will assist materi-

ally those interested in the problems of flight.. 1.60

FLYING MACHINES.
eration. By W. J. Jackman, M.E.,
Russell, A.M., ., and mtroductory chap—
ter by Octave Cha.nuta. C.E. Pocket size.
250 pp., fully illustrated. Leather and cloth.
Round corners, edges. A “Show How"'
book for those who wish to build and operate
ying machines. Price, flexible leather, $1.50
Cloth bIinding. ..ovvveeeriiriiiieenninei.

Construction and o&-

1.00

SAMPSON PUBLISHING CO.
221 Columbus Ave., Boston, Mass.
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—BENNETT’S—

CHICAGO, ILL.

Magazine

Bargains

October

j’Ama@n

| ELECTRICIAN
and -
MECHANIC

AMERICAN
 COSMOPOLITAN

o - ]

All Subscriptions are for ONE FULL YEAR,
and may be sent to one or separate addresses.
Subscriptions may be either New or Renewals.

WE ALSO FURNISH AS FOLLOWS:

Dehneator - ] Electrician and
Popular Electricity. Mechanic with
Housekeeper. .

Pacific Monthly I‘ anyAOREfofishese

Pictorial Review. $1.65
Practical Farmer. e e — —
" CLASS 17

merican Boy. St
Boston Cookmg ‘School Mag Electrician
Children’s Magazine.. 08 and
Cosmopolitan. . ..... ) g
Dressmaking at Home Mechanic

FarmiJournal (5 years
Health Culture
Little Folks. ....
Musical Observer.
National Sportsma:
CLASS 20
American Magazine..

Good Housekeeping. .

Harper's Bazaar..
Metropolitan. .

Pearson’s Mﬂga

with any ONE of
these

$1.70

| Electrician
and Mechanic

}wnth any ONE of
| these

Success Magazine............ $1 85
CLASS 2
ﬁmslee ] h{)ﬂgaune.&l.. o) <
merican Photography....... o®
Etude (for Music Lovers) .. ... Electrician
]l:_:velx&ybogy'ss Magnzme ..... o
1eld an tream. . .
good - TR S, and
ampton’s Magazine,........ :
I\ﬁcc'lqre's Magazine. . Mechanic
Pl;l;tlgl-lg; with any ONE of
these

1
Travel Magazine.
Woman’s Home C
World Today. ..

CL \SS 35

$1.95

ELECTRICIAN
ndependsnt. <, 71 ] and AECHANIC
Lippincott’s Magazine. . . " -
Recreation. ......... and ONE of 17

Review of Reviews

ONE
FULL
YEER

$2 70! (0smopoLITAN
-'_ ‘\d
e L
Electrician and Mechnmc ..... $1 00 BOTH
Popular Electricity. .. .. 1.00 $1.65
Electrician and Mechamc ..$1.00
Scientific American (Ne\v) . 3.00 S
Cosmopolitan. .. ... 1.00 $3.79
Electrician and Mechamc .$1.00 BOTH
Forest and Stream (Weekiy).. 3.00 $3.20

Recreation................. $3.00 ) —ALL THREE

National Sportsman. o s kf{L1D) S

Field and Stream.......... 1.50 3.70

Electrician and Mechanic. ... $1 00

Pictorial Review.............. l ALL FOUR

Ladies’ World. . 5 $2.10

Modern Pnscnlla ...... - .

Electrician and Mechanic..... ALL THREE

McCall's (and pattern)......

Ladies’ Y§9rld.;.) ..... ) ...... $1.70

Electrician and Mechanic. . $l 00 BOTH

Success (or American) ...... 1.50{  $1.85

Electrician and Mechanic. . $1 00 ALL THREE

Review of Reviews ............

Cosmopolitan. .. .. b 1 00 $3.45
LADIES HOME JOURNAL BOTH

(twice a month 76 M "
SATURDAY EVENING POST | Blagmes
(Weekly) J $3.0

The Youth’s Companion

(Including all extra numbers,
All of 1911, and the beautiful Art
Calendar for 1911)

ALL FOR

$1.75

Our Large 44-page Catalog l:sts more than 3,000

bhcatg.lons aﬁg%lub (;)iﬁers for 19 ,
rite for it and see

how much you can save.... IT S FREE
BENNETT’S is the oldest MAGAZINE AGENCY in
the world.  Established 1870. References: Ail Pub-
lishers in the U.S.

(:,?"All Club Offers, including ELECTRICIAN AND
MECHANIC advance 36 cents on January 1st, 1911

" ADDRESS ALL ORDERS TO

Bennett’s

MAGAZINE AGENCY - 184 RANDOLPH ST.

CHICAGO, ILL.
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ARITHMETIC HOROLOGICAL DEPARTMENT
oDl NCENDE Self-Taught Formerly Plnnr:ou Horologleal
SP"M’“B!‘R“ A plain, easily-understood volume for ALL

ho ha t had th rtunj f -
LT B o its subjoct thoroughly. or whe have
what theé once learned, 257

B | ARITHMETIC Pages, REQUI

o %% 60 cts.

| Self Taught (Saios secepied icaiher

8 AMERICA

We teach Watch Work, Jewelry,
Engraving, Clock Work, Optics,
ion reasonable. Board and

" roomsnear school at moderate rates.
nformation.

CEO A ZELLER aooléb::'bd.‘.nﬁic' Yoo, Send tor Catalogue of |
4418 W, Belle pl., St. Louis, Mo.
Blue Process Paper
Would You Blue Printing
Like toOwn Drawing Materials
A GOOD RELIABLE
Reece Screw Plate Chas. E. Moss ;3804 STREF

MASTER YOUR MOTOR CAR, MOTOR BOAT,
otorcycle or Aircraft

Automobile Troubles and How to Remedy Them.

Automobile Driving Self- Taught. Automobile

10-24, 12-24, with 5 adjust- ! 3
able dies 13-16 diam., 5 Taps, 1 Die Stock, 7 in. long and | [{NISEIT: o e rehanism] oV alye

Tap Wrench Die complete in polished case with velvet-lined | I LLUVLI{AR tion. ABC of The Motorcycle. Flying Machines.
cover. Sent post-paid to any address on receipt of | Flexible leather and cloth bindinga, round corners, UP-TO-

nga,
2 5 DATE, RELIABLE, 191"0 EDITIONS. Price, $1.50
. 9

Leather; $1,00 Clommp.l ysfl'd and mmnmhzd by -
E. F. REECE CO., Greenfield, Mass,

Genuine Reece Screw Plate
Cutting Machine Screw
Sizes, Nos. 4-36, 6-32, 8-32,

sellers, Auto and ouses, or

THE CHARLES C. THOMPSON COMPANY
Publishers, 545-549 Wabash Ave., CHICAGO

PROTECT
HELPFUL BOOKS rormwea PATENTS mar pA
Automobile Troubles nd How to Cloth Leather ,&m'ﬂgﬁ;;mgﬁ%& ".‘:}’;".,‘..f"’_"g‘;'u‘,{.;'.‘.’?' =
Remedy them................. $1.00 $1.50 eronces. The entitled books will tell you How to Secure Moa
Automobite Driving Self-Taught... 1.00 1.50 :ob"";.‘l:t" Your lnvention; How to Seéll Your Patemt and AL
GREAT SUCCESS OF MY CLIENTS
Motor Boats: Construction and
Operaion..-eroerorr e w0 180 oen - Fx VROOMAN
Ignition, Timing and Value Setting 1.00 1.50 801 F Street, N.W. Washin gton, D. C.
Automobiles Motors and Mechaniam  1.00 1.60 R o aNCES
A B C of the Motoreycle............ 1.00 1.60 FREE —Two Books: American National Bank, Wash-
, Gl-P.A'GE ” %mc D. %;l ll;ml; Giant G}hy
INVENTOR’S GUIDE”" | Petas Co., Dallay, Tezss, Gray
. AND 64-PAGR N.Y.; Farmers Mfg. Co., Nor-
SAMPSON PUBLISHING COMPANY Proof of Fortunes in Pateats- |folk. Va. The Parry Statiomery

” Co., Oklahoma City, Okla.; Mc.
221 Columbus Ave., Boston, Mass. What, and How to Invent Allister & Upton. Bortiand. Ore..

BUILD YOUR OWN FURNITURE
“ MORRIS CHAIR”

FOR 50 CENTS will send you ]a.r(ge Blue Print, 16 in, x 16 in, and typewritten specifications and description
showing plainly how to build the ¢ MORRIS CHAIR* described in the August number of ELECTRICIAN AND

MECHANIC.
IRA M CUSEIING
20 RAWSON ROAD - - WOLLASTON, MASS.

GOT A CAMERA ? ©F iy you a

Send ten cents to the undersigned and you will receive for three months, the oldest, largest and best collectors’
monthly for all kinds of Hobbies ; Natural History and Amerjcan Historical Discoveries, Old Books, Weapons.
Medals, Coins, Stamps, Curios, f{ellcs, Photography, Minerals, Sciences, Ilustrated Souvenir Post Cards, Rarities,
and New Finds for all kind of Collectors.

THE PHILATELIC WEST AND CAMERA NEWS, Superior, Nebraska, U.8.A.

Greatest of its kind in the World. Fifty cents entitles you to a year’s subscription and a free 20-word exchange
notice in the largest exchange department extant, 7 Ass 100-Page [llustrated Monthly was established in 1898,
and has the largest circulation of any Collectors’ monthly in the world and in size has norival. OUR MOTTO:
* The best and lots of it.” Invest ten cents judiciously by sending it to

L. T. BRODSTONE, Publisher - SUPERIOR, NEBRASHA, U.S.A.

Send 5 cents for membership card to American Camera Club exchange. Over 9,500 members in all parts of
the world, or 60 cents for one year’s membership in American Collectors’ énion. Try it. No matter what’s your
Hobby, the West keeps you posted.

35 P OST C ARD s, all different and colored, given with a six months’ subscription at 28 cents

Was the first paper in the U.S. to have Card Dept. Organ of the most and largest Card Clubs.
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CHANGE OF PRICE

P E have decided to take a step important to both our subscribers and the

magazine. We shall raise the price to 15 cents a copy; $1.50 a year, on
53 January 1, 1911, At the same time we shall materially increase the size
of the magazine, add new departments, and strengthen it in every way
possible. We would like to make this increase at the old price, but the
steadily advancing cost of materials and labor renders this impossible.
We believe the meqgagigy of our readers are willing to pay the increased
price for the sake of a better magazine, At the same time

ELECTRICIAN AND MECHANIC

believes in a fair deal, and we shall give every reader a fair opportunity to have the
magazine as long as he wants at the old price. You may subscribe now for as many years
as you want at the old price. One year will cost you $1.00; two years, $2.00; three
years, $3.00; five years, $5.00; ten years, $10.00. Especially if you buy the magazine
from a newsdealer, we urge you to subscribe. Next year you will pay for twelve numbers,
at 15 cents, $1.80; so that you will save about half by subscribing now. Hand the sub-
scription to your newsdealer, if you prefer, but do it before you forget it. We want every
reader to take full advantage of our warning. Send in your subscription at $1.00 a year,
now, for after January 1, 1911, it will cost you

$1.50 A YEAR

To be frank with you, we would like to have every reader send us a money order for
five years’ subscription. If you can’t do that, order it for three, two, or even one year,
but don’t neglect to take the opportunity. You will get a better and bigger magazine,
more articles, more pictures, more departments. Don’t delay, don’t forget.

SUBSCRIBE NOW AT THE OLD PRICE, $1.00

If you will get three of your friends to subscribe, we will give you your own subscrip-
tion free. That's worth while, too.

Sampson Publlshmg Company

221 Columbus Avenue Boston, Mass.
— | SPLENDID SPECIAL OFFER
Mechasic is riised 1o $1:50 2 year on Good During November and December Only
January 1, 1911, you can
\ Send $1.00 ow A Special Offer to the Readers
lor a year's sul n el -
8 i i of Electrician and Mechanic
Send $2.00 now ELnCTRlcuN AND MECHANIC,
for a ’Je::v‘:"acgpoﬂw 1 CoLuMBUS AVE., BosToN, Mass.
‘ Flam mterested in your special offer (described on this ) on
. ?endusrf-egbl‘lg" . account of the ralsmgyin pncpee%f ELECTRICIAN AND Mzcsmc
save Sl.&h PUT ME DOWN
Send “:oo e for years of ELECTRICIAN AND MECHANIC at your
ot :;J‘:;’"'“E{g?“ special price, beginning with the number for
Send $10.00 now T enclose $ | to pay for same.
for a 10 years® subscription
and save $0. Name .

gao:‘:l:n Postage gg:g 0 g0 G Address ..
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SUBSCRIBE TO

ELECTRICIAN and MECHANIC
« « WHAT YOU WILL GET =« =

The aim of ELECTRICIAN AND MECHANIC is to furnish to every man interested
in mechanical or electrical workof any kind, something to interest, to help, to advance,
to better him. It will keep you in touch wity the world's progress in the subjects it

covers, explain new discoveries, elucidate old™ --hlems, and be your practical adviser
on all subjects in its field. Enlarged to nine 1ges or more every month, in the
next year it will give you hundreds of picture * susand or more articles. Here
are some of the lines on which we propose aive articles, as far as the
wants of our readers seem to demand them.

Electricity.—Its applications in the we-_ he office, the laboratory,
the farm. Electrical construction, operat. & , ace, etc. The building of
electrical apparatus of various kinds. Its teconi. ons, such as electro-plating,

X-ray work, instrument making, testing, etc.

Wireless Telegraphy and Telephony.—Since its beginning the best known authority
on wireless construction and operation, the magazine will continue its policy of describ-
ing the construction and use of the most advanced type of instruments, and its experts
will continue as previously to authoritatively answer the perplexing questions which
beset every experimenter.

Shop Work.—The magazine will be of the greatest value to every mechanic for its
practical articles on metal work, shop problems, mechanical drawing, tool making, and
other kindred topics. Forging, brazing and soldering, machine shop arithmetic, and simi-
lar topics will receive attention at due intervals. Practical and simple language will be
used in all cases.

Flying.—Our aeronautical department will be one of the strongest features of the
magazine. Edited by a charter member of one of the oldest aero-clubs in America, each
number will summarize the achievements of the preceding month, discuss problems as
they arise, and furnish structural directions for practical work. Models, kites, gliders,
aeroplanes and balloons will all be discussed and we trust be built by our enthusiastic
readers from our directions,

Woodworking.—Furniture construction, turning, carpentry, cabinet work, wood-
finishing, the care and use of tools, handy work about the house and farm, are topics
which we hope to treat regularly in this department even more fully than in the past.

Model Making.—This diversion, so popular in Great Britain, is comparatively
neglected in America. The making of scale models of engines, dynamos, locomotives and
railways, boats and yachts, etc., atfords valuable training in tool work, and we propose to
encourage and develop such work to the best of our ability.

Practical Hints and Shop Notes.—Valuable ideas, “kinks,” “‘dodges,” recipes, for-
mulas, useful notes too short for articles, abstracts from foreign journals, and practical
notes of all kinds, well illustrated, will be gathered under this heading, to which every
reader is invited to contribute his own ideas.

Useful Articles on other topics of current interest or suggested by readers, such as
as engines, motion picture operating, chemistry, physics, lens-making, in short, any
orm of work which can be done by the human hand, vill be on our programme. New

departments will be added as the need arises, and we will try to give information on_any
topic desired by our readers.

Questions and Answers.—In the last four years we have printed answers to between
4,000 and 5,000 readers’ questions on every conceivable electrical and mechanical sub-
ject, besides many answered by mail. Our experts will keep it up.

And there will be much besides. SUBSCRIBE NOW
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ELECTRICIANS’ POCKET SCREW DRIVER

No. 560

-

This Screw Driver is the same as our No. 584, illustrated on Page 188 of our No. 18 Catalog, except
that the handle is covered with hard rubber for insulation from electrical currents, and is nicely ribbed
80 a8 to insure a firn grip when using the tool. .t has four blades of different widths, any one of which
may quickly be taken from the telescope han’le and inserted in the end, where it is automatically
locKed and firmly held for use. Any orallof * > blades are carried in the handle, where by a spring

ressure they are held from rattling when carr’  ‘n the pocket, or from being lost when the cap is otr.
hile the cap may be readily pulled off or » it is rigidly held from turning and frictionally held
from coming off, with no scrtews to b*

The smaller blades may be ve in wood for screws as well as to drive them home:
RBvery electrical mechanic, or - wng electrical wires or machinery, will appreciate
these insulated 8crew Drivers s against electrical shocks.

The widths of the blade , 14in. and 38in.

Price Comple Exiru Blades, each, 10 cents
Ask for «ual.s No. 18 W of Fine Mechanical Tools

THE L. S. STARRETT COMPANY

ATHOL, MASSACHUSETTS U. 8. A.

No. 40. K. & D. Reversing Switch

HIS is a new and neat little switch, suitable for uses as

a polechanging switch in any position where the

current to be carried does not exceed 15 amperes. It is

also suitable as a starting, stopping and reversing switch
for small motors.

The base is of hard fiber, the exposed metal parts are
nickel plated. Price 75 cents

K. & D. Reversing Switch

HIS switch is of the same construction as No. 40,
except that it has no cover, and is provided with a
polished wood base. Of same efficiency as No. 40.

Price 60 cents

Send for our catalog of Electrical Goods, No. 9, describing
new battery motors, switches, rheostats, measuring instru-
ments and other devices manufactured by

Kendrick & Davis Co., Lebanon, N.H.




