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Will You Give a Home Test to
Johnson’s Under-Lac

at our Expense?

E WANT you to know Johnson’s Under-Lac by actual
proof and real test. One trial will convince you how far
superior it is to shellac or varnish.

How much simpler, more economical, easier and more satis-
factory to apply.

Let us send you a bottle, free and prepaid, and our illustrated
booklet, “The Proper Treatment of Floors, Woodwork and Fur-
niture,” which answers every question on the care, preservation and
beautifying of every wood surface—is full of valuable hints and
helps on home decoration.

Johnson’s Under-Lac

Imparts a beautiful, brilliant and lasting finish to floors, woodwork and furni
ture—over surfaces being dressed for the first time, over dye stains, filler or the
bare wood; over an old finish of any kind.

9 You know the fault of varnish. It is thick, sticky — dries slowly
. in 2 mottled way.
S Under-Lac dries evenly and (iuickly—but‘ not too quickly, like shellac
P which laps and crawls and dries before it is well on. Under-Lac is
. thin, elastic—dries hard in half-an-hour. = Use it for any purpose
P for which you would use shellac or varnish.
S.C. . Johnson’s Under-Lac produces a splendid germarnent finish.

h P Fa 4 3
Lt % For Linoleum and Oil Cloth
Racine, Wis. ‘e

TP Yttt \Q,,' Tt brings out the pattern to best advantage, giving a

of a sampleof Johnson's 2 finish as glossy as new; protects from wear and makes
Under-Lac, better than <\, Cleaning easy. . 3

varnishor shella', alsalwk- (o The most economical because it j7oes farthest and
let, Edition KN 6. 1agrte "5 Jagts longest. Gallon cans, $2350. Smaller cans
totest the sauiple and rwrt v4,  down to half pints. Write today for the sam-
-l iy, UG, L <% ples and our book of Home-Beautifying Sug-
V7, gestions, Edition . M. 6.  Clip coupon or

Naiue v%  take down address now.
. 8. C. Johnson & Son
Address \\ B )
& ol Racine, Wis.

N COThe Wk Fintehing Autherities
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Principle--Not “Policy”

We never make a change in methods, processes, or treatments to save
money—unless the change improves our product.

If a change will improve our product, we never hesitate an instant
because the new way costs money.

We have invented or developed nearly all important processes of modern
saw-making—we are and for seventy years have been first to adopt and utilize
every improvement brought forth by science, human ingenuity or the progress
of events.

We have always found that although improved methods may seem slow
or difficult or expensive at first, they invariably work out faster, easier and
more economical.

It’s to your advantage to associate yourself in & business way with an
industrial organization which is guided in all things, great and small, by the
highest purposes, motives and ideals.

Every Disston Saw, File and Tool has back of it the absolute guarantee
of one of the greatest business institutions in America.

HENRY DISSTON & SONS,

Incorporated

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

New Wells Manual Training Lathes

WITH UNDERDRIVE

Have Silent Friction Clutch to start and stop each lathe separately. The lever for operat-
ing clutch automatically applies a brake to stop spindle. This NEW LATHE is made with
5 sifferent methods of drive countershaft, underdrive, overhead friction drive, two styles of
motor drive. Made with bronze boxes, ring oilers, 12 in. swing, and a variety of different
equipments. Send for NEW MANUAL TRAINING CATAL showing these and other
machines for manual training work————————u

F. E. WELLS & SON CO. = = Greenfield, Mass.
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YANKEE

Unique ..
Differs from BREAST DRILL
all others in %, With Automatic

what it does
and how it
does it

Double Ratchet.

¥~ The Latest and
Greatest.

This Tool must

be seen to be
fully appreci-
ated.

h "ASK YOUR

‘This little shifter con- N
verts it instantly into a
plain drill,—A left hand

ratchet for removin
tapa, etc. —A right hand DEALER
ratchet,—or an automat-
ic alternating right and TO
left hand n“;ih“' I!]he bit
turning continually to =
the right regardless of SHOW IT
the motion of the crank.
TO

A great advantage at
close quarters where
only a short throw of
cragk can be obtained.

Speed chaoged with
forefinger, without re-
leasing hold on crank
or removiag bit from
work.

‘“YANKEE”

NORTH B ;
RMFG. cg. 08 TOOL BOOK
Full of
Dept. E LABOR SAVERS
Phila., Pa. It’s Free!

The NEW 1910 MODEL

“IDEAL” &=
Lawn-Mower { ¥7

Grinds the reel knife to fit either a crooked or straight

lower blade—something never done before. Nothing

like it on the market. Sharpens a mower perfectly in

156 minutes. The biggest money-maker you can have

in Jour shglp. Over 4,000 in use. Write for circular

and price TODAY.

The HEATH FOUNDRY & MFG. CO.
PLYMOUTH, OHIO

Electrical Handbooks
10 Cents Each

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 4 H.P. Dynamo or Motor
How to Make a Toy Motor

How to Make an Efectric Bell

How to Make a Telegraph Instrument
How to Wind Armatures

How to Wind Field-Magnets

How to Make an Ammeter

How to Make a Thermostat

Motor Rotation

How to Make an Electric Soldering Iron
How to Make an Electric Heater

How to Make an Electric Furnace

How to Make a Hand Feed ArciLamp
How to Make a Jump Spark Coil

How to Make a Rheostat

B—uﬁiér Puhliéﬁiﬁg Gump-any, Dept. 2

LYNN, MASS.

—_ =

e o

KITES

THE KITE BOOK

Just what every live boy wants

THE CONSTRUCTION and
FLYING OF KITES

By CHARLES M. MILLER, “the kite man "
Los Angeles, California

Price 20 cents, postpaid

Contains seven full-page plates of drawings
of kites and fifteen figures—over forty kites
shown. Details of construction given; kite
tournament described. Full of interesting
suggestions.

Send for our “‘cApprowved List of Books "’

The MANUAL ARTS PRESS
605 Y. M. C. A. Building, :: Peoria, Ifi
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YOUNG MAN
—— LEARN THE ——

AUTOMOBILE
BUSINESS

There are greater possibilities and more
opportunities in the Automobile Business
than in any other line.

There is a big demand for trained men
in the business,

A course of training in the N. Y. S,
A.E. — the AUTOMOBILE TRADE
SCHOOL, will give you the right start.

Our graduates hold the best positions
as Salesmen, Demonstrators, Garage Man-
agers, Repairmen, Chauffeurs.

Our 1909-1910 Prospectus Sent’on Request

New York School of Automobile
Engineers

142 West 56th Street NEW YORK

WIRELESS

ERE’S the battery constructed for
those who are interested in wireless
telegraphy or telephony. The

Men-Tel

is unlike any other

{EN-TL

WIRELESS

dry battery ever con-
Adapted
for student or expert

structed.

in the wireless field

of action.

Sent Direct to You

Price 35c¢ or Six
for $2.00 Cash with
Order. Write Today

for Circular 12.

The Men-Tel Wireless Battery Co.

CINCINNATI, OHIO

é; Electricity

’ : Throughithe Medium of Tools and Machinery

PRACIICALI.Y
INDIVIDUAL[Y

Taught

Instructors stand beside the student directing, criticising, and
what is most important of all, showing them how to work

You are qualified in a few months under the guidance of skilled
instructors in the largest and best Electrical School in the U.S.
to occupy a responsible position in the electrical field
or to enter into an electrical contractmg busi-
ness of your own

You can enroll

School open all the year.
A2 atany time. Day and night sessions. Write or
call for prospectus

New York Electrical Schoel
39 1-2 West 17th St., NEW YORK
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at a cost within ity
meanps. Over 30,000.0f
these vises are now in use
in industrial schools.

The following are among
the cities which, for five
years, have found our bench-
es and vises entirely satis-
factory to the exclusion of
all others: Seattle, Denver,
Kansas City, St. Paul, Min-

‘ neapolis,Omaha, Louisville,
and Nashville, Write for
illustrated catalogue.

i Sheldon Company

316 N. MAY STREET
CHICAGO, ILLINOIS

Industrial School
Denches, Lathes, Vises
Drawing and Demestie
Seiencs Tableg Sentoom

‘We give you an opportunity
to see how they look and
workunder your conditions.
Our business had its ori-
gin in the attempt to supply
an efficient and indestructi-
ble iron vise fora prominent
social settlement in Chicago

THIS STYLE OF

GEARED TAPPING ATTAGHMENT

CAN BE APPLIED TO
ALL SIZES OF OUR
SINGLE SPINDLE
DRILLS AND GANG
DRILLS. FOR ANY
KIND OF WORK—
LARGE OR SMALL—
ONE OF THESE
ATTACHMENTS
WILL BE FOUND A
VALUABLE AID TO
TURNING OUT
ACCURATE WORK

IN LIMITED TIME
e U B P R T T

We also manufacture
two sizes of

Screw Cutting Lathes
ASK FOR CATALOG

RD

Dpu_LlNG MACHING o

-ROCKFORD -
CHEY)

THE ROCKFORD

DRILLING MACHINE CoO.
ROCKFORD, ILLINOIS
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1. C. S. have raised the salaries of these men, they can raise MY salary.

won out through I. C. S. help, I can win out.

vii

Succeed

“ What other men have accomplished through I. C. S. help, I can accomplish.
If others have
Tome, I. C. S. means ‘I Can Succeed.’ "’

If the

Get the ““ I-Can-Succeed’’ spirit; for the I. C. S. can raise your salary—whether you
are a dollar-a-day man or a dollar-an-hour man; a long-hour man or a short-hour man;
a young man or an old man; an inside man or an outside man; or whether you live in

Europe, Asia, Africa, America, or Australia.

On an average, 300 students every month voluntarily report bettered positions
and increased salaries as the direct result of I. C. S. help. During December the number

was 409.
men already in good positions have advanced to
still better positions. A responsible position is
awaiting you. To learn all about it, mark and
mail the attached coupon.’ g

If you can read and write, the 1. C. S. will go to
you and train you in your spare time for a welil-paid
position in the line of work you like best. 1. C. S.
students do not have to leave home nor lose even an
hour from work. I. C. S. Courses are prepared
especially to suit the requirements of those having
to get their technical education in spite of dif-
ficulties. The I. C. S. way makes everything clear
and simple. No matter what time of day or night
your spare time comes, the International Corre-
spondence Schools are ready when you are. To

mark and mail the attached coupon will cost you
nothing but postage and place you under abso-
lutely no obligation.

Send the coupon NOW.

Through I. C. S. help Failures have become Successes.

Through I. C. S. help

000000000000 0000 06060000000

International Correspendence Schools
Box 930, Scranton, Pa.
Please explain, without further obligation on my part,

how I can quality for a larger salary and advance-
ment to the position before which I have marked X.

Electrical Engineeting
Electric-Lighting Supt.
Electric-Railway Supt.
Electriclan

Electric Car Running
Blectric Mach, Designer
Dynamo Foreman
Dynamo Tender
Wireman

Telephone Engineer
Civil Engineer
Concrete Engineer

Mechanical Engineer
Mechanical Draftsman
R. R. Coustruc. Eng.
Mining Enginecer
Architect -

Contractor and Bullder
Plumbing & Heat'g Con.
Architectural Draftsman
Chemist '
Bookkeeper
Advertising Maa

Civil Service Exams.

Name

P I T I

o Street and No.

.

.
. City___

l

State

CO OO OO0 00 00000000 0900000

L
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MURDOCK 1 Kilowatt Antenna Switch
Wireless Apparatus

HEY NO. 282

$8.00

The cut tells the story. If we can make
instruments that look as well as this key and

are actually better than they look, you ought HE Antenna Switch shown herewith is the latest
to know us. We would be glad to know J| “addition to our exclusive line of apparatus, The
your sequitenients whether Figlagtiielivn | | 7 gt s grapesanbue pettncy galy oy

anything pertaining to wireless. BeautyltotHehTEr e nt)

. . All tions, bo di d iving,
If You Want Anything, Write Today. ghanged with dhe mosigh g RE oen G 1o entirsly
devoted to wireless a.ppariuu.s.'of absolute reliability,
EVERYTHING FOR WIRELESS o et Droet 1a iabtal DA mived Sistes Gove
3 : er . It will please you.
WM. J. MURDOCHK CO.
3O Carter Street, Chelsea, Mass. CLAPP-EASTHAM COMPANY
62 Minna St. So. Clinton St., JAs

108 e e g e 729 Boyiston Street, : : Boston

WIRELESS MEN

We have in our office thousands of letters from all over the world requesting

catalogs. Some of you have not received yours because the names or addresses

were not plainly written or were entirely omitted. So send in your little stamp,

you wireless men, with your name plainly written, and we will send you a catalog

of some of the kind of apparatus which you have wanted so long and been

unable to get. We give you low prices, correct design, a square deal and quality
WRITE NOW TO THE

LONG DISTANCE WIRELESS INSTRUMENT CO.

Factory, 380-382 ATLANTIC AVE. P. O. Box 2203, Boston, Mass.

$2.50 Each | [pypisiERs WANT PHOTOGRAPHS

Charges paid anywhere SELL YOUR PRINTS TO THEM

1
g‘&eser;::l:?crﬁs ?;:t:l?r:‘te%’;z’ The Publishers International Co-operative
arfnteed ol et el Association can assist you with its official
gﬁ andieleetric Iy Denfect organ, *“ THE P1cA-LoG " in making profit-
Goyodforboofeet ()Zl)perate(i able sales. The journal reviews local and
by regular dry.bax.)tteries. foreign photo market conditions, gives all

Sensilivewatch,.cate recei. photo prize contests and prints photographic

ers. Fine carbon transmitters. Wire 85¢ per Bews,

hu{lhdredhfeet. Easily installed. Directions JOIN THE P.L.C.A.

with each pair. 5.00 per pair. Money refunded PAYS FOR YEAR'S MEMBERSHIP

if not as representeg.e Send for free circular. 50¢C g;{&‘g‘fg &o%lgxggﬁcn MONTH
THE TALCOTT ELECTRIC COMPANY A% DISCORET -GN FROMD SOPRLI

40 Randall Ace., Bridgeport, Ct. pica.  (l0] Gesawoed Ave, Room 3 cricaco
Special Prices to Dealers .
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“H Couch”

INTER-COMMUNICATING, PHONE SYSTEM

Installed in your home enables you to reach mem-
bers of the fami? anywhere on the premises
instantly, and adds a comfort to home life worth
its cost many times over in a year

No particular skill required to install our
systems—only a little common sense and our
systems catalogue and diagrams of wiring.
Eorecéxisy:éfems ave beeé: mar-

.G or fifteen years and are in
e o service in
factories,
residences,

, col-
= leges, hospi-
&7 i
&c..through-

' out the country.
Couch telephones
asamatterof course
are imitated-a con-
fession of their su-
periority—but, well,

never mind.

The low cost of a
good system will sur-
WE HAVE A SPECIAL prise you. Send woi
AGENT NEAR YOU...... now as to your needs,

S.H.COUCH CO,, Inc. | %

Pearl and Purchase Streets : : BOSTON, MASS. | Established

QOPYRIGMTED, 1809, BY THE STANLEY RULE & LEVEL CO. )

STANLEY MITRE BOXES }lmaave the widest range of adjustment of any Mitre

x made. For strength, accuracy and durability,
they are unsurpassed. SEND FOR CATALOGUE.

Thnle
otuteD

Nzw Brrrain,CoNnNUSA.
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MACHINE SHOP PRACTICEPart I
The Planer

P. LE ROY

Among the important machines in
the modern machine shop is the planer,
its chief function being to produce a
flat surface. In order to accomplish
this, the piece of work is fastened
rigidly to a table having a reciprocat-
ing motion and the work is carried
back and forth under the cutting tool,
the tool being fed across the work at
right angles to the line of motion of the
table.

The drawing shows a standard type
of the modern planer. The machine
consists of a table upon which the work
is securely fastened and which slides
back and forth on the ways, the ways
being V-shaped guides on the top of
the bed of the machine. Rigidly bolted

FLANSBURG

to the sides of the bed are the uprights
called “housings,” while on the front
faces of the housings is fastened the
movable cross-rail. On the cross-rail
is carried one or more saddles, these
saddles having the planer heads at-
tached to them. In order to raise or
lower the tool, a screw is used to which
a handle is fastened. (This screw is
known as the down-feed screw.) The
mechanism feeding the cutting tool, and
regulating the travel of the table, in
planers are of various forms. In gen-
eral two belts are employed, one for the
forward and the other for the backward
travel of the table. When the machine
is in operation, the belts are shifted
upon alternate tight and loose pulleys, in

HOUSING

— RACK

FRICTION FEED

. —PLANER -

RLeRoy Flansburg,
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Tool in Position

such a manner that each belt becomes a
driver, for short periods. The feeds are
regulated by other independent devices,
the attachments on the bed of the
planer being used simply for shifting
the beit. These attachments are called
tappets or dogs, and they engage the
reversing or stroke lever, which in turn
is connected to the belt shifting pulleys.
On the front face of the planer head is
fastened the tool block, a most impor-
tant part of the machine, and to this
block the tool is fastened by tool clamps.
The outer face of the tool block is a
swinging face, as can be seen from ‘the
small drawing. Therefore when the tool
is cutting, the face remains rigid while
on the return stroke the face swings
out, allowing the tool to pass freely
over the work. The saddle can move
across the cross-rail by means of screws,
known as cross-feed screws, while the
cross-rail itself can be raised or lowered
by means of other screws. The screws
which operate the raising or the lowering
of the cross-rail are contained within
the housing, these screws being operated
simultaneously by means of bevelled
gears. In order to make the table slide
backward and forward, a rack is usu-
ally placed on the under side of the
table, a pinion gearing into this, being
driven through a train of wheels.

There are two methods commonly
used to impart motion to the planer
table. One is by a system of spur
gearing, in which the power is trans-
mitted to the table by means of gears.
Planers thus driven are called spur-
geared planers. The second method is

ELECTRICIAN AND MECHANIC

by means of a spiral gear that engages
with a rack on the underside of the
table. The worm is driven by gears
and shafts, which, in turn are driven
by the belts. Such planers are known
as spiral-geared planers.

It will be noticed in the drawing that
the driving pulley or forward-stroke
pulley and the return-stroke pulley
have different diameters. The pulleys
on the countershaft, to which these are
belted, also have different diameters.
By such a combination, the planer is
made to run backwards on the return
stroke, at a rate of speed 2, 3 or 4 times
as great as the forward or cutting speed.
The speed ratio is usually 4 to 1. This
type of a planer is said to have a
‘“ quick-return motion.” This method
saves much time, for on the old-style
machines as much time was required
for the return-stroke as for the for-
ward-stroke.

It will probably be noticed that there
is only one cutting speed to be obtained
from the ordinary planer, while nearly
all of the other machines used in a
machine shop can give several. This
condition has recently caused a type
of machine to be introduced, called the
“Variable-Speed Planer.”” This machine
is so arranged, that by using a ‘“nest”
of quick-change gears about six speeds
are obtainable. The advantage of this
is seen by the following figures given
by Mr. W. S: Hagaman in the Ameri-
can Machinist, March 7, 1907 :

Cutting Return Cutting Feet
s S, s  Per Hour Gain
eet eet
30 80 1,308
40 80 1,600 2207
50 80 1,845 419
60 80 2,056 579,

The size of a planer is indicated by
the size of the largest piece of work
that it can handle. Therefore a 30 in.x 30
in. x 12 ft. planer, means that a piece
of work 30 in. square will go through
the housings and that the table can take
a piece 12 ft. long.

Before planing a piece of work, the
work must be securely fastened to the
table. This operation is called ‘‘setting-
up” the work. The manner of holding
the work to the table depends greatly
on the kind and size of the work.
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Very often, if the piece is small, it may
be: held in a regular planer chuck or
vise by the use of bolts and clamps, by
pins and jacks or by specially designed
holding devices.

If the work is sufficiently large to al-
low it to be set flat on the bottom of
the chuck, the surface will usually be
near enough true, to plane the sides of
the work parallel. In order to make
sure that the work is fairly bedded (that
is in contact with the top surface of ‘the
chuck plate at all points), the upper
face of the work is struck with a lead
hammer, after the jaws of the chuck
have been tightened properly.

If the work is too large to be held in
the planer-chuck, or this method is
found impractical, the work may be
fastened to the table by bolts and
clamps. T-shaped slots are always cut
in the top of the table to hold the bolt
heads and holes are provided for the
pins, which are to keep the work from
slipping. Planer bolts usually have
- large, flat, square heads. These heads
are slipped into the T-slots from the
end of the table. Planer pins are simply
tapered pins which are used to prevent
slipping of the work.

When a heavy cut is to be taken
there is danger that if two planed sur-
faces are placed together, that the work
will slip. This danger may be greatly
lessened by placing a sheet of paper
between the surfaces before clamping.

When a cut is to be taken, the tool
is rigidly clamped to the tool-block, so
that no more of the tool projects be-
low the tool block than is needed to
reach the work. The cross-rail is low-
ered as much as is feasible and then
clamped securely to the housings. The
tool is then adjusted by the down-feed
handle until it takes the desired cut.
At first the tool is fed over by hand
but as soon‘as the cut is fairly started
the automatic feed is thrown in.

The tools used on the planer are simi-
lar to those used on the lathe. Good
angles for clearance, back-slope and
side-slope on all ordinary work are as
follows:

Clearance (front) 5 degrees
Back-slope (rake) 10 degrees
Side-slope 15 degrees

The keenness of the tools depends
greatly on the angles of top front rake
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Tool Block and Planer Head

and top side rake, while the strength
of the tool depends on the angle of
clearance and the angle of top rake.
Tools used for wrought iron and steel
are generally given more keenness than
those used for cast iron. The term “feed”’
as applied to a machine tool, means the
thickness of the cut or shaving taken by
the tool. .

The first cuts or “roughing cuts”
are usually deep cuts, and for that
reason the feed is fine as compared to
that used for finishing cuts. However,
it is best to take as much as the tool
will stand without heating.

Finishing cuts are light cuts, and the
feed depends on the metal the work is
made from. With wrought iron and
steel the feed must be fairly narrow,
while with cast iron a much wider
feed can be used.

Planers are usually designed for a
cutting speed of about 20 ft. per minute
and to have a return speed of 80 ft. per
minute, but the cutting speed of planer
tools is governed by the same laws as
those which govern the speed of lathe
tools. The speed should not be great
enough to overheat the tool or to dull
it too quickly, and of course the speed
must vary with the hardness of the
metal -cut, the kind of metal and the
kind of cut. When setting up a planer
care must. be taken to have a secure
foundation. ‘

Next month the drill press will be de-
scribed.
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FORGING FOR AMATEURS—Part XIX
! Squaring Up Work

.

It frequently happens in hammer
work, as in the case of hand forging,
that a piece of metal, which should
finish square in cross-section, becomes
lopsided, as we say.- When we meet
with such difficulty, the easiest way to
correct it is to hold the forging as shown
in Fig. 201.

This shows the block placed on the
die with the long diagonal of the dia-
mond shape perpendicular to the face
of an anvil. Only a few blows are neces-
sary to flatten the work into the shape
shown at B. The work is then rolled
a little over in the direction of the arrow
and the hammering continued, after
which the forging takes the shape as
shown in C. Finally after continued
rolling and hammering, we obtain the
square section at D.

MAKING SMALL TONGS

The ordinary flat-jawed tongs can be
made very easily under the steam ham-
mer, only two or three heats being neces-
sary to finish the tong end. The stock
is first heated to a high heat and bent
as shown in Figs. 202 and 203.

In Fig. 203, A and B are two pieces
of flat iron which are of the same thick-
ness. The stock from which the tongs
are to be made is placed as shown in
the figure, and the hammer brought
down lightly so as to make sure that
everything is in the exact position,
after which one sharp, hard blow will
bend the stock into shape as is shown
in Fig. 204.

After this part has been done the
eye is to be started and the shoulder
worked up. We place the bent pieces
flat on the anvil with a piece of flat
steel laid on top in such a position that
one side of the steel will cut into the
work and form a shoulder for the jaw
of the tongs.

After this the steel is forced into the
work until the metal is' forged thin
enough so that we may form the eye.
This will leave the work in the shape
clearly shown in Fig. 206. The part A
is finally drawn out to form the handle,
after which the jaw and eye are finally
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shaped, and then the eye is punched.
Of course the final forming of the jaw,
as well as the punching of the eye,
should be done with an ordinary hand
hammer. The handle is drawn out
under the steam hammer.

For careful finishing we may use the
taper tool shown in Fig. 197, or else a
sledge and swages. From what direc-
tions I have given the reader will see
that steam hammer work does not
differ to any great extent from forging
done upon a block anvil—the method
of operation in either case being about
the same. The steam hammer, how-
ever, enables us to do the work very
much more quickly and effectively.

CONTINUATION OF RULES FOR HARDEN-
ING AND ANNEALING STEEL

My readers will remember that in
the February and March articles I gave
several rules to guide the amateur,
especially in the hardening and annealing
of steel, and as I have had several letters
sent me recently asking for some more
information on this subject, I will at
this time continue with the set of rules
which I had in mind.

RuLE 14. Directions for Hardening
a Blanking Punch.—Punches which are
to be used for blanking sheet metal
should be heated only where they are
to be hardened. Fig. 207 shows a
blanking punch which should be heated
for hardening only from A to B. Here
is a case where I recommend the lead
bath over any other mode of heating.

As I explained in the hardening of a
blanking die we must not allow the
punch to cool thoroughly in the water,
but rather withdraw it quickly and then
immerse it in oil. The punch should
be removed from the oil while there is
still enough heat in the piece to boil a
drop of water placed upon it. Do not
be alarmed if the temper appeéars to
run too low, since it requ1res ‘between
425 and 440° Fahr. to statt the temper
on steel, so that a very pale straw ¢olor

. may be seen.

Now, when a piéce is withdrawn from
the oil in this manner, we may be sure
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that it does not contain over 250° of
heat. I find it a good plan to draw
punches by placing them in hot sand
on an evenly heated plate of iron and
allow to draw very slowly, since the
slower a piece is drawn the tougher it
becomes. Blanking punches, espe-
cially where the cutting edges are thin,
can be drawn quite low, perhaps to a
blue color, and sharp ends that have to

A B C D
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cut a greater thickness than their diame-
ter should be drawn down even lower.
We find that a punch will seldom
break during the downward stroke, but
that the trouble is largely caused during
the pulling up of the punch. Heavy
punches that are used for straight work
can of course be left much harder, but
even then it is advisable for the punch
to be left softer than the die, so that,
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in case an accident should occur, and
the die change its position slightly, the
die, as a result, being harder, will shear
the punch. It is a much easier task,
as well as a less expensive one, to make
a new punch than a new die. Punches
which are used only for cutting soft
sheet brass are not usually hardened,
since the punches are really kept sharp

by shearing.

C

Fig 208

Rure 15. Dies used for drawing
work, with or without a hole running
clear through, should not be hardened
in still water, but should be plunged
in a tank of water which can be forced
through or against the impression.

ELECTRICIAN AND MECHANIC

This is shown in Fig. 208. One should
be careful that the force is even with
the surface of the water in the tank
because it is to pass through 6 to 8 in.
of still water before it comes in contact
with the pressure. The results will be
no more satisfactory than still water
would give.

The die should not be left in the
water until cool, but withdrawn as
soon as the vibration is about to leave
the piece and plunged into oil. Then
remove it from the oil while it is still
hot enough to boil water dropped on
the piece and cover it well with oily
sawdust.

It is essential to pack hot pieces in
oily sawdust as it allows them to cool
slowly and keeps out the air. Oily
sawdust is most desirable as it packs
better, and if the piece should be packed
a little too hot, it draws the moisture
from the sawdust and is prevented from
drawing too low.

When pieces are packed in this man-
ner they are not only tough, but also
less apt to crack or burst, and the in-
ternal strains, which the hardening
process causes, are slowly but surely
relaxed. In the same manner we can
harden drop dies for cold striking;
drop dies for hot forging; forming dies
and taps; bending dies, or any piece
requiring a striking, forming, bending,
or rubbing duty. To do this it is not
necessary to draw the temper.

I presume many of my readers may
raise this question, “Why should we
not draw the temper on work of this
kind?” There is a good reason for
the answer, which is this: that on
striking dies, etc., the temper is drawn
because they are very brittle and the
unprotected parts are apt to snap off.
It is necessary to have a tool of this
character as hard as possible, for when
the temper is drawn the hardness is
sacrificed.

RuLe 16. Howto Harden Springs.—
A good way to heat small flat, round or
spiral springs is in lead or in a muffle.
One way of doing this is the placing
of small springs in a tank and covering
them with small pieces of charcoal and
placing same-in a furnace. The char-
coal is used to prevent the air from cool-
ing the springs while they are on their
way to the bath. Better results are
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obtained by using thin oil as a cooling
medium than heavy thick oil.

It is rather difficult to harden new
spiral springs and at the same time
keep them straight. Fig. 209 shows
the way to wire a spiral spring. By
plating a poker through the looped end
of the wire, while the spring is still hot,
no unequal strain is caused, as is the
case when the spring is grabbed by a
pair of tongs at both ends.

If the temper of springs is drawn in
sand heated by gas or coal, while it is
sufficient in many cases, it does not
insure complete uniformity of temper,
and if springs are drawn in oil hardened
uniformly they will be tempered to
the same degree throughout.

Place a number of springs in a pot
of oil which is being heated over a slow
fire. In a little while we find that the
oil will catch fire on the surface. Allow
this to continue until small blue sparks
or flames appear on the surface of the
oil, after which remove from the fire,
dipping springs into a sieve placed over
another tank of oil. Immediately the
springs will blaze up. As soon as this
happens, throw several handfuls of
dry sawdust into the sieve and shake
well for a short time. This will give a
good even temper to all of the springs
and they will also be perfectly clean.

RurLe 17. How to Harden Spring
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Collets.—The general method of harden-
ing spring collets all over and dipping
in oil to harden may be improved upon.
The two important requirements of a
collet are to have the necessary spring
that will open and release the work,
and that the end should be hard so
that the stock by passing through will
not wear it quickly.

First, heat the collet in lead from
A to B as shown in Fig. 210, then harden
in water,after which draw the temper.
After this heat the other end from
C to D and harden in oil. This does
not change the shape of the collet.
When drawing a spring temper from
C to D crowd a taper pin into the open-
ing at A in order to open the prongs
evenly and set the piece after the re-
quired temper has been obtained by
cooling in oil.

The part between C and D is the only
place subject to any great strain caused
by opening and closing.  Therefore it
is not necessary to harden the part
between D and B. Considerable time
is necessary to thus harden collets, but
the time spent is well worth the trouble.

The lead bath is used extensively for
heating stay bolts, taps, machine taps,
taper taps, hand taps, screw taps, nut
taps, boiler taps, etc. The next arti-
cle will continue with steam hammer
work.

AN EASILY CONSTRUCTED MERCURY VAPOR LAMP
E. M. SYMMES

A mercury vapor lamp may be easily.
constructed by an amateur with the
aid of very simple apparatus, by making
use of the principle of the Toricellian,
or barometric vacuum, z.¢., the vacuum
produced above a liquid when a long
tube, closed at one end, is completely
filled with a liquid and then inverted
with its open end under the surface of
more of the same liquid. Under these
conditions the liquid, if the tube be
long enough, will fall to a certain height
above the lower liquid level, this height
being dependent upon the pressure of
the atmosphere, upon the nature of
the liquid, and to a small extent upon
the temperature. The space above the
liquid is left empty except for the

small amount of liquid which evapo-
rates into it, existing as vapor. !

Mercury vapor lamps consist essen-
tially of a positive electrode of iron,
and a negative electrode of mercury,
projecting into a vacuum saturated
with mercury, ¢.e., with mercury vapor.
Minor details as to the means of starting
may be omitted here for the sake of
brevity. This vapor, under certain
conditions, is capable of carrying a
current of electricity, and at the same
time being heavily heated to a dazzling,
bluish white light.

This vacuum, in commercial lamps,
is produced by a lengthy process of
exhaustion, either by a combination
of mechanical and mercury pumps, or
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by the latter acting alone. This is a
very slow and tedious operation, and
requires considerable machinery and
experience.

The lighting, in commercial lamps,
is done either by an electro-magnet
which tilts the whole lamp so that the
stream of mercury flows between the
two eclectrodes for an instant only,
making a spark on breaking, or by pro-
viding a “boosting coil,” so-called, or
a small coil that at the instant the cur-
rent is turned on will raise the voltage
considerably. In either case a spark
is formed which lowers the resistance
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of the lamp very considerably, thus
allowing the main current to pass after
that.

The object of this article is to show
how all of these cumbersome details
may be avoided in the construction of
an experimental and useful lamp, by
making use of the vacuum existing
above the column of mercury in a
barometer tube.

Procure a glass tube about 40 in. long,
of about !{ in. bore, with medium
thick walls, and open at both ends.
By heating very carefully and gradually,
first in smoky flame, and afterwards
in the blue flame of a gas or gasoline
torch, soften the walls so that they will
fall together against a piece of No. 12
iron wire, thus sealing it into the tube.
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Perform this operation so that about
2 in. of the wire will be projecting into
the tube, and as much projecting out-
ward. Cool the tube even more gradu-
ally than it was heated, taking at least
fifteen minutes for the complete cooling,
and finally leaving it with a thick coat-
ing of soot.

Fill the tube thus prepared with some
pure mercury which has recently been
boiled to remove all of the enclosed
and dissolved air. This boiling should
take place in a glass or porcelain vessel,
preferably the latter on account of its
greater strength. If nothing else is
available, an iron dish can be used, but
under no circumstances one ‘galva-
nized” or coated with a covering of
zinc or tin, as these coatings would
immediately dissolve in the mercury.
Very little, if any, of the iron would
be dissolved, but it is very difficult
to get the inside of an iron vessel ab-
solutely clean. If glass or porcelain
1s used, the boiling must be done very
cautiously on account of the ease with
which mercury spirts when boiling,
sometimes with almost explosive vio-
lence, cracking out the bottom of the
vessel. In any case it is advisable to
have a large dish below to catch any
of the mercury in case of accident.

The glass tube must be wholly and
completely filled with the mercury;
not even a bubble of air may be left
behind sticking to the walls, otherwise
the operation will be a decided failure.
When absolutely sure that all air has
been removed, close the open end of
the tube with the thumb, and, inverting
1t, place this end under the surface of
more of the same mercury in an open
dish. Then, still under the surface
of the mercury, remove the thumb.

This done, the column of mercury
will not remain completely filling the
tube, but will fall to a height of about
29 in. In falling from the top of the
tube, since there was no air present, it
might be supposed that there would
be a space quite empty left above the
mercury. This is very nearly, but not
exactly true, because the mercury,
like water, only to a much smaller
extent, will evaporate, thus filling the
space above it with mercury vapor.

Clamp the tube in a vertical position,
and attach one terminal to the mercury
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in the dish by merely inserting a wire
in it, and the other to the iron wire
projecting from the top. The power
used may be the 110 volt direct current
taken from the street mains, or from
almost any other convenient source.

When the power is first thrown on
no current will flow because of the very
high resistance of the space between
the electrodes. If a spark from an
inch or even a !4 in. coil be sent across
the terminals it will break down this
high resistance, and pass. In doing
so it will cause the formation of much
more mercury vapor than before on
account of its high heat. The path of
this spark will then be of much less
resistance than the space was before
on account of the greatly increased
amount of mercury vapor present. Be-
cause of this lowered resistance the main
current is now able to pass, and in
doing so will heat the vapor in its path
to a bluish white, dazzling light.

In following this path the current
has to overcome a certain amount of
resistance, and in doing so naturally
develops a certain amount of heat.
This heat is made manifest by an evapo-
ration -of some of the mercury which
later condenses on the sides of the tube
and runs back, and also by a vigorous
heating of both of the electrodes. The
heating effect on the cathode or mer-
cury is not productive of any incon-
venience on account of the dissipating
effect of the large amount of mercury
present; but with the anode, or iron
electrode, the conditions are somewhat
different. This heat must be removed
and the temperature kept down if the
tube is to be operated for any consider-
able length of time, either by means of
a small water jacket around the ex-
terior part of the iron wire, or by fitting
large radiating vanes on it to disperse
the heat. This is because iron and glass
expand by different amounts on heating,
thus tending to spring apart, and crack-
ing the tube at this point. This can
be partially avoided by the use of nickel
steel in place of the iron wire, because
nickel steel has about the same expan-
sion as glass. If the pocket-book will
stand the strain, the trouble may be
completely avoided, and the water
jacket discarded by using platinum in
place of the iron, since its coefficient of
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expansion is almost exactly the same as
that for glass. If kept sufficiently cool
in the way prescribed there will usually
be no trouble. If, however, the trouble
still persists it will be necessary to re-
duce the heating effect by cutting down
the amount of current flowing by the
introduction of suitable resistances in
series in the circuit.

If it is desired to use this lamp on an
alternating current it will be necessary
to insert a large inductance into the
circuit, otherwise the lamp would go
out at the next reversal of the current,
i.e., when the voltage fell to zero. By
the use of this large inductance the
effect of the so-called “extra current’
is utilized, preventing the arc from
being extinguished. This inductance
may be made by winding four or five
layers of No. 14 insulated copper wire
on a laminated iron core of about 3 in.
in diameter by 8 in. long.

An interesting feature of this lamp
when used on alternating current is
its ability to rectify such currents, z.e.,
to change them into direct currents.
It does this by virtue of what is called
.“anode resistance,”’ or a resistance at
the iron electrode which is greater to
a current going in one direction than
to one in the other. Since the resist-
ances are different, the amount of cur-
rent in the two directions will be differ-
ent, or there will be a greater flow of
current in one direction than in the
other. Summing all of these effects
up will result in an effect similar to
that of a direct current. This may be
demonstrated and utilized by charging
a storage battery inserted in series
with the lamp.

This lamp, constructed as above, will
give a brilliant light whose candle power
is dependent upon the amount of cur-
rent forced through it.

One of the latest electrical novelties
for household use is the electrical razor.
The form of the razor is similar to the
well-known safety type; but the razor
is given a vibratory movement by means
of a rotary eccentric in the handle of the
device. This motion is sufficient to cut
the beard as the razor is drawn across
the face.
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HOW TO CONSTRUCT A MISSION CLOCK

F. C. CLAUSEN

A mission clock is something nearly
every one wishes to possess, but owing
to the high price is out of reach of a good
many.

The purport of this article is to show
how such a one may be made by most
any one handy with tools, and at com-
paratively small cost, in fact all of the
material should not cost more than
$3.50.

Of tools you do not need many.

We will construct the frame first, as
this will be needed to mount the move-
ment in, in order to test it. Go to a
lumber yard and secure the lumber
described below. This may be oak or
Norway pine: oak of course is the best
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of the two. Have this planed and
sand- papered at the mill.

4 pieces 6ft. 6 x 13¥x1)4 in.
5 pieces 15%4x 2 x 2% in.
8 pieces 10 x2 x 2% in.
6 pieces 3ft.x 2 x 1} in.
3 pieces 20 x2 x Y in.
1 piece 6ft.6x12 x 4 in.

The four corner posts are pointed on
top and places notched for cross-pieces
as drawing shows (Figs. 1, 2, 3). The
slats are pointed at both endsand
fastened with round head nickel screws,
excepting the two on back of frame:
these are pointed on lower end only, the
top being nailed to the back of frame.

The bottom on which the movement
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rests is held in place by small strips of
wood nailed to inside of cross-pieces
in such a way that when in place it is
even with top of cross-pieces.

Top and sides are fastened in the
same way and held in place -by small
brads driven into cross-pieces. Back
of frame is nailed or screwed between
corner-posts. Top, bottom, sides and
face should be removable. The face
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or front piece should have a 3{ in. hole
bored exactly in the centre of it.
Mahogany is best suited for making
the movement, as it is lasting and easy
to work. For this secure a piece 24 x
12 x %4 in. and you will have sufficient
for nearly all parts of the movement.
Two side-pieces are made from this
(Fig. 4) both exactly alike; places are
notched in these for distance pieces
at N (Fig. 4). These hold the side
pieces together. Distance pieces are
next made (Fig. 8). Two of these are
alike, but the third has one end longer
and a slot sawed in this end; these
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pieces are fastened to side pieces with
a screw in each end. °

Before we start to make the gears
for the movement it will be necessary
to give a few instructions how to lay
them out on the wood. This principle
is applied in making all the gears and
should be studied carefully. Secure a
piece of drawing paper or heavy writing
paper, draw a circle on this, say 6 in.
in diameter (the larger the circle the -
less chance for error), and with a pair
of dividers mark off six places equally
distant on the circle (Fig. 5). Draw
lines from centre to each one of these
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points, then mark six equal spaces
between these points and draw lines
through centre to each one of these.
You now have a circle divided into
42 equal spaces, and as this is the amount
of teeth the first gear we make will
have each one of the lines represent a
tooth. (This same drawing will be
used for laying out gears having 14 and 7
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teeth, respectively.) Draw a circle
inside of this circle, the diameter to be
the same as the diameter of the gear to
be made (Fig. 7); and another circle
346 in. inside of this one, or 3§ in. smaller
in diameter. The space between the
inside and outside circles represents the
depth of the teeth. With a pin per-
forate the smallest circle at all the places
intersected by lines running through
the centre.

On the wood draw a circle the size
of the gear to be made; saw the circular
disc out and true it up as near round as
possible with a file; now take the paper
with intersected circle on, insert a pin
through centre of this and into centre
of circular disc of wood. Another pin
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is inserted through any one of the
places perforated on the paper and
driven into the wood. This holds the
paper in place, while, with a pointed
pencil, marks are made on the wood
through pin holes in paper. Remove
the paper, and with a ruler and pencil
draw a line from these points to out-
side of circular disc. These lines repre-
sent the centre of the teeth; saw out
a small portion of the wood between
these lines and file teeth to desired
shape (Fig. 5). 1 3

A small flat and half round file’,will
be found very useful for this work.- A
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hack saw, the kind used by machinists,
is the best you can get for sawing the
gears out; break this in two pieces of
equal length and fit a small handle to
one of .these. The other half of saw
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will be used for other purposes as will
be explained later.

This gear being now finished we will
call it the drum gear (Fig. 7). Next,
procure a wire shaft 33{ in. long and
%2 in. in diameter. A hole is bored
through centre of gear large enough
so gear will revolve freely on shaft.
The ratchet wheel is then made and a
hole bored through centre of this, just
large enough so it will fit tight on same
shaft; then make a circular disc C
(Fig. 7) to fit tight on shaft also.

The drum on which clock string is
wound is then made and a hole bored
through the centre to fit tight on shaft.

We will now make the gears meshing
into the drum gear. There will be
two of these, each one having 14 teeth:
make these in same manner as explained
above.

After gears have been made and
teeth filed to desired shape, drill holes
for 14¢ in. wire shaft, which should be
small enough so Y4g in. wire will drive
tightly through them. Lay drum gear
and one of these smaller gears on a flat
surface or table with teeth meshing
(Fig. 6) and measure distance from
centre to centre; jot this down, and
remember to do this with all the gears
before drilling holes in side pieces of
clock case.

We are now ready to assemble parts
for drum gear. Drive shaft through
drum, leaving 3% in. protrude from one
end. On the other end drive ratchet
wheel close against drum, put gear next
to ratchet wheel, and then circular disc
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next to that, but not so tight against
gear but what gear will revolve freely
on shaft. Fasten pawl (which engages
ratchet wheel) to gear; this is held
down by spring made of hair-pin wire
(Fig. 7).
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Lay side pieces together, drill holes
through both of these for drum gear
and first gear at places marked D and F.
First gears are next in order. These
consist of a large and small gear having
48 and 14 teeth respectively. The small
gear having already been made, a small
piece of square wood is sawed out

(Fig. 9) and used between, gears; this
is better than using a wire shaft clear

Hour A«ne{;’aqr
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through, as the gears would be apt to
slip on the wire; but by using wood
between the gears they may be fastened
to the wood with glue or small brads
and in this way held firmly together.
Two holes !4 in. deep are drilled in
each end of the square piece of wood;
two pieces of wire 114 in. long by ¥e in.
in diameter are cut and driven through
gears into square piece of wood, leaving
34 in. protruding from each end.

Second gears (Fig. 10) consist of
two gears having 35 and 8 teeth re-
spectively. Holes for these gears are
drilled in side pieces at S (Fig. 4).

Third gears (Fig. 11) consist of two
gears havirfg 32 and 7 teeth respectively. -
Holes for these are drilled in side pieces
at T (Fig. 4).

Escapement wheel and gear (Fig. 12)
should be made next. Escapement
wheel is made of brass 142 in. thick,
and the teeth in this wheel are different
from the others as illustration shows
(Fig. 12). This is held in place on
shaft by small circular disc; gear has
8 teeth (Fig. 12) and escapement wheel
has 30 teeth. Drill holes in side pieces
at E (Fig. 4).

ESCAPEMENT AND CRUTCH

Escapement is made of brass Y82 x
%e x 4 in. and is bent in shape like
cut (Fig. 16). Three holes are drilled
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through this, and it is then fastened
on rocker made of wood (Fig. 16, R).
Two small screws will be sufficient to
hold it in place.

Crutch is made of stiff wire and bent
in shape shown in illustration. One
end of this is passed through escape-
ment and rocker at C (Fig. 16), and
double-pointed tacks hold it tightly in
place. Holes for shaft for this are drilled
at R (Fig. 4) in side pieces; another
and larger hole bored immediately below
in back side piece only, is for crutch to
pass through C (Fig. 4). When this is
put in place in clock case, escapement
should engage a tooth in escapement
wheel every time it swings back and
forth; if it does not do this, straighten
or bend until it will.

Intermediate gear (Fig. 13) consists of
three gears having 40, 14 and 8 teeth
respectively. These are mounted on
a wire shaft 14¢ in. in diameter, the
gear having 14 teeth meshes into drum
gear. The other two gears are mounted
on outside of front side piece, large gear
next to clock case, and holes for shaft
for these are drilled in side pieces at
I (Fig. 4).

(Fig. 14) Gear revolving minute hand
has 20 teeth and is mounted on wire
shaft %2 in. by 7! in. long. This
meshes into gear having 40 teeth im-
mediately below, and a circular disc
holds this shaft in place in clock case.

Gear revolving hour hand (Fig. 15)
has 48 teeth and meshes into the one
having 8 teeth immediately below it.
A circular stem is made of wood 214 in.
long having a hole drilled through the
whole length of it, and is then secured
in place on gear with glue or small brads,
the whole revolving freely on shaft
operating minute hand.

PENDULUM ROD AND BALL

Secure a stick 45 in. long, 1 in. wide
and }4 in. thick (Fig. 17), saw slot in
one end, fasten piece of hack saw blade
in this with two clips made of stiff wire.
A slot is sawed 1 in. long to admit
crutch. Pendulum rod is then put in
place in movement by passing end of
hack saw blade through distance piece
having long end, and is held in place
by small peg inserted through hole in
end of hack saw blade.
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Secure a piece of brass 6 in. square
by Y4 in. This you can get at any hard-
ware store. Make a circular disc 6 in.
in diameter, solder two clips made of
sheet iron to one side of this and bend
in shape to admit pendulum rod, then
polish with fine emery cloth and oil.
Pendulum ball is held in place on pen-
dulum rod by small wedge.

The weights are made from scrap lead.
About 714 1bs. will do: melt this and pour
7 lbs. into baking powder can. Before
this cools insert a piece of wire bent like
the letter U. When cool, the can may be
cut away. A smaller weight weighing
about }{ 1b. is made in a similar manner.

Put movement in place in clock frame,
letting shaft carrying minute hand
protrude 1 in. through face, then mark
hole in bottom where pendulum rod
is to go through. Another place is
marked for string carrying big weight

Concluded on page 457
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A CHEAP NINE-INCH REFLECTING TELESCOPE
II. Medium and Fine Grinding
M. A. AINSLEY

MEDIUM GRINDING

We will suppose now that the mirror
is roughened out, and that the depth
of the concavity in the centre is judged
sufficient. It is hard to say how long
this should take. My own mirror took
well over ten hours to rough out, but
with carborundum and a smaller mirror
the work would be far quicker. How-
ever, my first mirror was of rather
short focus—only 7 diameters—and I
certainly should not recommend less
than 824 or 9 diameters for focal length.

The first thing is to get rid of every
trace of the rough emery. The tool,
mirror, handle, bench, etc., must be thor-
oughly rinsed and filled up with fresh
water. The utmost attention to this
is absolutely necessary every time the
grade of emery is changed; otherwise
the final surface is sure to show scratches
which, if not appreciably affecting the
performance of the mirror, are unsightly
and unworkmanlike.

Having everything clean and free
from grit, we ‘‘carry on’’ with No. 46
or No. 80, or something of the sort. It
is not necessary to use so much at a
“wet,” and at this point we may shorten
the stroke and introduce side motion.
In fact, I have obtained the best results
as regards freedom from sticking and
regularity of curve Dby keeping the
stroke quite irregular, sometimes cir-
cular, then straight for a bit, then
elliptical, then spinning the mirror on
its centre for a second or two, and then
perhaps returning to a short, quick,
straight stroke with a little (1 in. or so)
side motion. This is a matter on which
there may be several opinions; but I
can only say that in working my second
9 in. mirror I never had the semblance
of a “stick” from beginning to end of
the fine grinding, and the spherical
surface produced left nothing to be
desired, both as tested optically and
by the spherometer. The grinding Is
continued with No. 40 until the surface
made by the coarse ‘roughing-out®’
emery is replaced by a uniform surface
due to the “46,” all coarse pittings
having disappeared. This will not take

long; but it is absolutely necessary to
get rid of every trace of the rough sur-
face. I have found it a good plan to
have a series of plate-glass discs ground
with the different emeries used, one
ground with “115,”” one with “46,”
one with “180,” and one with “washed
flour.” The surface of the mirror can
be compared with these as the work
proceeds, and with the help of a pocket
lens it is easy to see if the surface is a
true “46,* or “ 180" surface, and so on,
or if any trace of the previous surface
remains.

When the “46" surface is perfect
all over, we may wet the mirror and test
its focal length, either, preferably, by
direct measurement in the sunshine, or
by observing the reflection of a candle
flame. If the mirror is made thor-
oughly wet and kept so, as Mr. Ellison
recommends, and the image of the
sun received on a visiting card, the
position of the card where the image is
smallest will give an approximate focus,
and the focal length can be measured
by means of a tape or a piece of string.
If not short enough we must continue
the rough grinding a bit further: if too
short, the position of tool and mirror
should be reversed for a bit; but if
care is taken, this should not be neces-
sary, and it may be repeated that the
focal length does not matter so long as
it is less than seven or eight times the
diameter of the mirror. I will leave
the mirror at this stage for the present.
My next will deal with the fine grinding.

FINE GRINDING

We have now got rid of the surface
produced by the coarse emery, and the
figure of the speculum is beginning to
approximate to a sphere. The object
of the fine grinding is to perfect the
spherical figure as far as possible, and
to render the surface so fine that it
can be readily polished. The fine
grinding is commenced with No. 120,
150 or 180—it does not much matter
which—and continued in the same
manner as before until all trace of the
“46"" surface is gone. It will be found
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a great convenience to apply the
emery to the tool by means of a flat,
soft brush. The brush is dipped in
water, then into the emery, and the
small quantity it takes up is painted
evenly over the tool. There is little
fear of sticking at this stage; but if it
occurs it is a sign that the emery is not
spread over the tool sufficiently even.
The stroke is kept irregular, as already
indicated. It should not take long to
get rid of the “46” surface, and, as I
said in my last, it is important to do so
completely. Any impatience at this
stage of the work will render the final
surface difficult to polish. After the
“180,” washed flour emery is used in
the same way and with a similar stroke.

The use of the brush to apply the
emery is even more to be recommended
with the washed flour. If care is taken
to have the emery quite evenly distri-
buted, so that actual contact of the
glass surfaces does not take place,
sticking can be completely avoided.
A httle saliva, or a small quantity of
soap in the water, will help to this end.

The washed flour produces a very
fine surface, but not nearly sufficiently
fine to polish; so it is necessary for the
worker to prepare his finer emeries
himself. My way was as follows:

Take 2 Ibs. or so of washed flour
emery and stir it up in a jug with half
a gallon of water, then leave it to stand
for one minute. The coarse emery will
sink to the bottom, leaving the finer
sorts in suspension; after the mmute
has elapsed, the water, holding in sus-
pension the emery requlred is poured
or siphoned off into a basin, where it
is allowed to settle for several hours.
The water is then poured off and the
emery may be dried and collected.
The process is repeated, except that
5 minutes are allowed to elapse before
pouring; then 15 or 20 minutes, then
40 minutes. It is possible to go even
further, but I found that little was
gained. We thus obtain a series of
washed emeries of increasing fineness,
the quantity obtained, of course, de-
creasing as the length of time during
which the emery is allowed to remain
in suspension increases. Very little
of the finer grades is, however, required,
and 4 1bs. of washed flour should prove

ample for a 9 in. Of course. the “one
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minute’’ and ‘five minute” not re-
quired can be returned to the washing
jug. Care must, of course, be taken
that none of the sediment in the wash-
ing jug comes over with the liquid.
A siphon of india-rubber tubing is
distinctly useful.

In practice it is not necessary to dry
these emeries, the superfluous water
having been drained off; they can be
applied to the tool with a soft, flat,
camel’s-hair brush, and will contain
just about the right amount of water
required.

It will be seen that I used 1; 5, 20 and
40 minute emeries. There is no virtue
in these figures, all that is required being
to secure a steady diminution in the
size of the grains.

After each grade is finished with, it
is a good plan to add water to the emery
left on the tool, and grind for a few
minutes with the small quantity of
emery left. This tends to fineness of
surface.

Here a word of warning may not be
out of place. The motion of mirror
over tool with the fine emeries is ex-
quisitely smooth and frictionless, and
the mirror should never be left to itself
on the tool without a hand to hold it,
otherwise it is very liable to slip off
with disastrous consequences.

Some workers recommend that the
tool should be divided into squares,
by grooves either ground or filed out.
This"is said to prevent sticking, and in
large work is, I believe, essential. But
I did not find it necessary for my 9 in.,
and in any case it would be a tedious
job to cut the grooves. The fine
grinding is not the.least fascinating
part of the work, the surface produced
being so exquisitely fine it has been
compared to the side of a tumbler in
which milk has just been, and should
be semitransparent, so that a candle
flame can be seen at a distance of 10 ft.
or more. In my case, after the fine
grinding was complete, large type could
be read through the speculum placed
on its back, although the glass is 115 in.
thick.

The importance of obtaining a really
fine surface before polishing cannot
be overestimated. It is impossible
to get a really good polish unless the
surface is properly prepared, and each
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grade should be used until it fails to
produce any further effect. Moreover,
- if care is taken over the fine grinding,
the surface produced will be almost
perfectly spherical.

On the completion of the fine grinding,
the wooden disc and handles should be
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removed This is easily done by stand-
ing the mirror on its edge, holding it
firmly, and striking the edge of the
woqden disc with a mallet. Any pitch
left on the back of the mirror can be
scraped off and finally washed off with
turpentine.— English Mechanic.

THE FRENCH GASOLINE ENGINE AND PROPELLER OF SANTOS DUMONT’S
SMALLEST AEROPLANE
FRANK C. PERKINS

The accompanying illustration shows
one of the lightest European aeronaut
gasoline motors and *“L’'Helice Inte-
grale” as utilized on the smallest and
lightest aeroplanes of Santos Dumont
in making his remarkable speed records.

The propeller shown was designed
and constructed by L. Chauviere of
Paris and is said to have an efficiency
of 90 to 979%. It operates without
vibration at a peripheral speed of from
100 to 200 meters per second, so nicely
it is balanced. The propeller is made of
laminated walnut and highly polished,
the cutting edge being straight and
radial. The aim is without doubt to
cut the air with a perpendicular stroke,
the section of the blade being a sharp
D, with the oval side forward.

The motor is a two-cylinder French
engine, having an output of 24 h.p., of
the Detuil-Chalmers type. One of these
air-cooled, two-cylinder engines of 20
h.p. capacity was fitted to the first
light monoplane of Santos Dumont
and weighed only 4814 1bs., or less than
3 1bs. per h.p.

Recently twin-opposed cylinders,
motors of the water-cooled type, have
been designed and constructed of the
Detuil-Chalmers type weighing 4 1bs.
to the h.p. and capable of developing
about 60 h.p. There are two pairs of
opposed cylinders arranged side by
side, with crank set 180° apart on a two-
throw crank shaft, the connecting rods
of each pair of cylinders being attached
to one crank. A light bicycle form of
fly-wheel is used on this aerial motor
instead of a heavy fly-wheel and the
cylindrical valves are located in the
cylinder heads, both being mechamcally
operated. The total weight of this motor
is about 240 1bs. and is provided with two
spark plugs. The valves and exhaust el-
bows are at the ends of the two parallel

cylinders. The motor is fastened to the
framework of the aeroplane by means of
two bolts, which pass through lung in the
crank case. The opinions of aviators are
about evenly divided between the air-
cooled and the water-cooled engine as
most desirable as air ship motors. Those
preferring the former maintain that the
air must ultimately be used for cooling
even in the case a radiator is added,
which at the same time thereby increases
the total weight of the engine equipment.

PRACTICAL ELECTRICAL TESTING. PART III
W, C. GETZ
Correction

In the April issue, the formula on page 358,
paragraphs 1 ang 2, should read G=R X %and
and B=R X i instead of G=R X a,
and B= R X a, in the respective cases.
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ESTIMATES FOR KNOB AND TUBE WIRING
G. J. KIRCHGASSER

Before ~ éstimating the amount of
wire, tubes, knobs, etc., necessary for
wiring a house or part of a house using
the knob and tube system, the size of
the house, rooms, etc., must be known,
also the location of the outlets on ceil-
ings, walls, baseboards or floor, what
the outlets are to be used for (if for
fixtures, how many lamps, etc.), the
location of the service wire entrance,
the location of branch cut-outs from
which the branch circuits are to be
run, and the location of switches (if
any) for operating the different fixtures
or lamps. Lamps are sometimes oper-
ated from the cut-out location and by
knife blade switches in cabinets, but in
offices, dwellings and stores snap or
push button switches are located in
convenient places so that lamps can
be operated separately or in groups.
The following example will give an
idea’as to the proper procedure in arriv-
ing at an estimate. In the accompany-
ing diagram, i
W=side bracket 414 ft. from ceiling.
1 lamp (16 c.p. carbon).

O = ceiling outlets for fixtures, the
number = number of 16 c.p. lamps.

X = outlets in store (ceiling).

S = switch, 6 ft. from ceiling.

F = location of branch fuses, 5 ft. from
ceiling.

This is a rough ground floor plan of
an ordinary joist-constructed building.
The joists are set usually on 12 to 15 in.
centres; ceilings, 10 ft. high; partitions,
4 in. :

If the service can be conveniently
brought into building to basement or
first floor near location F it should be
done. If the service enters somewhere
else feeders should preferably be run to
a central fuse location if possible. For
the rear rooms of this building there
are 2+3+ 4=19 lamps on ceiling fix-
tures and 3 on side brackets, or a total
of 12. As these are to be 16 c.p. ordi-
nary carbon lamps, one circuit will
suffice and can be laid out as in diagram.
For the main runs not including loop
for switches, we will need 2 x 5 ft.
(fuses to ceiling) = 10 ft. plus 2x 5 ft.
(distance from wall to main run)=10 ft.
plus 2 x 32 ft. (distance to rear wall)=

64 ft. plus 2 x 414 ft. (distance down to
side bracket)=9 ft. plus 2 x 20 ft.
(distance across)= 40 ft. plus 2 x 25 ft.
(distance to rear wall) = 50 ft. plus 2 x 414
ft. (to side bracket on rear wall)= 9 ft.
plus 2x 8 ft. (distance from main run
to wall bracket on east wall)= 16 ft.
plus 2x414 ft. (distance down to
bracket)=9 ft. This equals 217 ft.;
allowing for waste and 2 switches we
would estimate 250 ft. of R.C. wire.

As the joists run across the building
the number of tubes would equal
2 X the runs at right angles to joists in ft.

distance of separation of the joists.

In this case

2) 5% G diie
LTt
(If joists were set on 15 in. or 1} ft.
centres the denominator would be 1}
instead of 1 ft.)

2x 25

1
The sum is 114, and an estimated total
for this section of 125 tubes would be
about right.

At each ceiling outlet 2 knobs would
be required, or total of 6.

For wall brackets we want 2 at top,
2 at outlet, and 2 about 4 ft. up; total
for the three brackets equals 18.

Four more are necessary where wires
are tapped off for bracket on east wall,
as the main run is about 8 ft. from east
wall. ;

Where crossing from fixture outlet
3 to run on east side between the joists
knobs will be necessary near where the
joints or splices’ are made and every 4
to 5 ft. apart beyond. As the distance
is about 18 ft., two knobs at the joints
and two at 5 ft., 9 ft. or 10 ft., 14 ft. and
where- the right angle turn is made
will be required. This equals 10 knobs.

In this case allow 10 for each of the
two switches. The total number re-
quired will be 6+ 18 +4+ 10 + 20, or
58. A little allowance should be made
for loss and breakage so that 70 to 75
knobs would probably be needed.

The amount of flexible tubing can
easily be calculated by knowing the
number of outlets, allowing from 12 in.
to 15 in. for each wire at each outlet,

= 64 for line near west wall.

= 50 for line nearer east wall.
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making between 2 ft. and 2% ft. per
outlet.

By bringing the circuit wires as near
as poss1b1e to the location of the outlet,
and putting the last supporting knob
a short distance from it, less tubing need
be used than if care is not taken. Some-
times a length of 6 to 8 in. is all that is
necessary on each wire.

Now, to lay out the store, suppose we
have four 100-watt Tungsten lamps on
each side of the store, or a total of 8,
and three 60-watt Tungstens in each
window, or a total of 6. The diagram
shows the simplest way to lay out the cir-
cuits, each having 580 watts. Switches
for store lights at F.

Switches for window lights at Os.

Tubes necessary =2 x 32 ft. )
————-61] )
1 ft. 2
main lines
-2x32ft.=64 )
1ft. 128 say 130
tubes
Wire:

2x 32 ft. + 2 x 32 {t.= 128 ft., main runs
2'x 8ft. +2x 8ft.= 32 ft., windows
2x 8ft.+2x22ft.— 60 ft. distance
from fuse cabinet to main runs
2x 5ft.+2x 5 ft.= 20 ft. distance
from fuse cabinet to ceiling
Wire needed for connecting the win-
dow lights with their respective switches
at Os can be figured as follows from the
diagram: From each switch to the
ceiling, 2x 6, or 12 ft. (sw1tches 6 ft.
from ceiling, two wires); one wire-from
circuit wire to wall above switch, which
is (from diagram) 8 ft. and one wire from
wmdow wiring to wall above switch,
which is about 4 ft. The two single
lengths last mentioned complete the
loop to the single pole switch which is
to beused to operate the window lights.
The total feet of wire for each window
would be 24 and double this for the
two. The total for the store equals
128 + 32 + 60 + 20 + 48 + or 288, say 300
ft. of wire.

Knobs:
For 22 ft. run across to east circuit %—_—5 pairs or 10

For 8 ft. run across to west circuit %:2 pairs or 4

For 2 circuits run from fuses, 4 each..............
Each switch for window lights = 7 (2 switches)... 14

-

ELECTRICIAN AND MECHANIC

G)

12—

i o
M TH

_;r__

1]
g
’

o)
P g —

I lo
JE (T -

F
()
[
B Srore
H ) £
fV‘///VDOW %
2] o o
SR e
'
P — =3 — — —':
FRownT
Windows (at eachof 6'outlets 2) = .............. 12
Two for each store outlet=2x8................ 16
IR 60000000000000000006060300000009000000 64

For this floor complete, therefore, we
could arrive at a close approximate
of the cost of the material necessary.
Between 550 ft. and 600 ft. of single
braid rubber-covered wire, 250 to 275
tubes, and 125 knobs would be neces-
sary. The amount of flexible tubmg
can be approximated by multiplying
the number of fixture, light or switch
outlets by 215 (1% ft. for each wire)>
In our example there were 14 ceiling
outlets in the store and 3 in the rear
rooms; 3 wall outlets for side brackets
and a total of 4 switch outlets. Allow-
ing 214 ft. for these 24 outlets a figure of
about 60 ft. could be assumed.

If there is a second story to be wired,
the same general method is pursued.
Sometimes the fuses for the branch
circuits are placed on this floor and the
branch circuits brought to this loca-
tion, which'should be central, if possible.
Two feeder wires (on a two-wire system)
are run from the lower floor to the fuse
cabinet. The size of the wires depends
upon the number of branch circuits to
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be fed, but it is always safe to be liberal
so in case more lights are added, or an
extra circuit is run later, heavier feeder
wires will not have to be used to replace
the first. In case there are only one
or two circuits on the upper floor, it is
just as well to run them direct from the
first floor, so that there will be no need
for feeders and all the fuse blocks and
fuses will be on the first floor.

Where there is no suitable location
for the service entrance, switches, meter,
cut-out blocks and fuses on the first
floor, the basement if not too wet, is
often used for this apparatus. Each
installation has some points different
from others.

Sometimes in wiring existing build-
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ings (not those in course of construction)
obstructions arise which make necessary
different application in parts of the
work and cannot be planned beforehand;
but the best result will always be ob-
tained if at least a rough sketch of the
building or room to be wired is made,
and outlets and circuits, with measure-
ments, located. From the length then
of the principal runs, number of circuits,
and location of distribution centre a
quick approximate of the amount of
wire, number of tubes, knobs, etc. can
be readily made. It is always best to
run the wires either at right angles to
the joists or parallel to them, as in case
of repairs or additions the wires can
more easily be found and traced.

A NEW METHOD OF PLATING i

A lecture was delivered the other day
at the British Royal Society of Arts by
Mr. Augustus Rosenberg on a mnovel
electrochemical method for the deposi-
tion of metals (whether single or com-
bined as alloys) upon metal surfaces—
a discovery of considerable interest to
the electrical, the motor car, and other
hardware industries.

The materials used by the inventor
are known by the general name of
“Galvanit,” and are in the form of a
dry granular powder, consisting of
various intimately mixed principal and
secondary ingredients. In use the gal-
vanit powder is sprinkled upon a moist-
ened cloth, applied in the manner of
an ordinary metal polish upon the ob-
ject to be treated, and in a few seconds
a thin film of any metal desired is ap-
plied to the surface. This film, or test,
is indistinguishable from electroplate,
and, in fact, it is actually deposited by
electrical action. No preliminary clean-
ing is required, nor is the application
of heat necessary.

In the electrical industry the process
simplifies and shortens the work of
soldering cable joints, for a coating of
pure metallic tin can be applied in a
few seconds without any preliminary
scraping or cleaning of the wire. The
powder, indeed, can be effectively ap-
plied by the electrician with the corner
of his handkerchief merely moistened
with saliva, and when the wires are thus
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tinned they are ready for soldering
without further preparation. The proc-
ess also expedites the facing of zinc or
copper process blocks with nickel, thus
making them serviceable for printing
with those reddish inks which contain
mercury.

In the case of the nickel and other
surfaces of motor cars, galvanit not
only can be used as an ordinary cleaning
agent for the removing of dirt, grease
or oxidation, but a periodical applica-
tion also replates the surface and pro-
longs its life indefinitely.

In the case of silver articles the surface
can be cleaned and replated. The
silver oxide or sulphide is removed, and
the silver redeposited in pure metallic
form. Mr. Rosenberg’s powder not
only cleans the object, but adds new
silver thereto. The three essential in-
gredients of the galvanit powder are:

1. The metal to be deposited, which
can be either in a pure or combined
form.

2. A salt which is capable of pro-
ducing an aqueous electrolyte when
brought into contact with moisture.

3. A metal which is electro-positive
with regard to the metal to be deposited.

In the case of the first ingredient, if
it is desired, for instance, to deposit
zinc, commercial “zinc dust” (which
is largely contaminated with- oxide)
may be used. The pure zinc only is
deposited, and the impurities remain
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with the residue. With regard to the
second ingredient, when the salt used
is ammonium chloride, ammonia is set
free by decomposition, and acts upon
any grease which may be present upon
the surface under treatment. With
the use of ammonium sulphate, a radical
sulphion (SO4) performs the same office
in the case of other impurities such as
oxides. In the case of hygroscopic salts,
an inert material such as chalk or talcum
(“soapstone’”) is added to prevent the
absorption of moisture, and this is also
an aid in cleaning and polishing the
surface treated.

For the electro-positive metal, zinc
or magnesium is usually employed,
preferably in its elementary or pure
state. To prevent any premature elec-
tro-chemical action, the zinc or mag-
nesium is coated with some such sub-
stance as paraffin, rosin, or naphthalene.
this temporary protective coating being
removed by friction on application. A
typical formula involving the use of
an elementary metal is: commercial
zinc dust, 15 parts by weight; ammo-
nium sulphate, 5 parts; magnesium,
1 part; chalk, 10 parts; soapstone
(“talcum”), 25 parts. This mixture,
which takes on the appearance of a
whitish powder, is used for depositing
zine.

As an instance of a mixture in which
the salt employed as electrolyte is a
salt of the metal to be deposited (and
in which case the necessity of employing
the elementary form of the metal may
be dispensed with) is:

Nickel ammonium sulphate, 20 parts
by weight; magnesium powder, 1 part.
This mixture deposits nickel.

The theory of the reactions involved
in this method of electroplating is that
the particles of magnesium act as an-
odes, the object treated being the
cathode. The moistened salt and the
friction produce innumerable local cir-
cuits which throw down the pure metal.
If the plating metal is originally present
as a salt, then the electro-positive metal
simply displaces it, and it becomes a
deposit upon the object forming the
cathode. If, on the other hand, the

metal is originally present in the ele-
mentary form, then it first becomes
transferred into a salt of the metal, and

ELECTRICIAN A

ND MECHANIC

is thereafter displaced and deposited
on the object as before.

“The friction generated during the
Fpplication of the moistened powder
s

o the metal surface is essential to its
uccessful operation.  The friction
cleans the surface to be plated, and it
also prevents the formation of a hydro-
gen film upon the object, and thus
arrests any tendency towards the polari-
zation of the cathode. Finally the
friction has a polishing effect due to the
presence of talcum, or other similar
substance. = Thus cleaning, electro-
plating, and polishing proceed simul-
taneously in one operation. Mr. Rosen-
berg can control the rate of deposition
by varying the proportion of the chalk
and other ingredients; and he can
also control the color of the deposit
by varying the degree of alkalinity or
acidity of the electrolyte. Normally
the chalk ensures a certain ameunt
of alkalinity, but this can be intensified
by adding dehydrated sodium carbonate,
or the acidity can be secured by in-
cluding boracic acid or cream of tartar.
Generally speaking, the acidity of the
electrolyte produces a white lustre.

The preparation does not soil the
hands, and is quite non-poisonous, con-
taining neither cyanide, mercury, nor
any free ‘acidity. Exposure to the
atmosphere for several weeks does not
appear to produce any deterioration of
the mixture.

As a commercial article galvanit will
be shortly obtainable for depositing
silver, tin, nickel, and cadonium, and
these preparations will plate any metal
surface with the single exception of
aluminum; and aluminum can be
plated when the ingredients of the
mixture are in suitable proportions.

Wireless Telegraphy on East African
Coast. ‘

Consul Arthur Garrels, of Zanzibar,
advises that two circuits of Marconi
wireless telegraph have been installed
on the Benadir coast in Italian Somali-
land. One connects the posts at Mogo-
dishe, Itala, Merka, and Lugh; the
other Barawa, Giumbo, and Bardera.
The Merka-Mogodishe line is in active
use for both official and commercial
business.
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Belt Stretcher

HOWARD CLEMENTS

There is a great deal of trouble ex-
perienced in putting on a broad, heavy
belt after it has been laced. This little
device shown in the illustration will
do away with 4 great deal of this trouble,
and can be made by anybody in a short
time.

Fic

JThe material necessary for a 13 in.
belt or under is as follows: a 10 ft.
pine 2x 4, 2 large square-headed bolts
14 in. x 48 in., 2 taps with bent handles,
as C and D in Fig. 1, to fit the long
bolts, and 4 smaller square-headed
bolts 746 x 4 in. with washers.

Cut the 2 x 4 into 4 pieces, each 30 in.
long; then dress the broad side until
each piece is about 1} in. thick. Bore
two %6 in. holes in each piece 7 in.
from the ends respectively, as B and

/=] C
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Fig 2
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C shown in Fig. 2. Then cut a groove
2 in. from the ends of each piece so
that when two of the pieces are bolted
together, with the small bolts, the
grooves will form holes for the long
bolts, as A and A’ in Fig. 2. Now
thread the long bolts up to about 18 in.
of the head, also thread the handled
tap to fit.

Insert the long bolts in the holes
formed by the grooves in the two pieces
A and B, as shown in Fig. 1, and screw
on the handled taps. Care must be
taken to have large washers next to
the heads and the taps of the long bolts,
and also next to the taps on the short
bolts. The heads of the small bolts
will have to be countersunk, as shown
in Fig. 2, to prevent turning.

To use stretcher, loosen the taps on
the short bolts and insert one end of
the belt in each clamp, then tighten the
taps, and then screw up the handled
taps on the long bolts, which have been
previously loosened until the ends of
the belt meet. In this manner a heavy
belt can be laced directly on to the
pulleys.

How to Construct a Mission Clock
Continued from page 449

and in such a manner that string will
hang straight down from drum. An-
other hole is bored on other side of
movement for string carrying small
weight. In winding clock all that is
necessary is to lift large weight; the
small weight takes care of the slackened
string.

The movement is regulated by sliding
the pendulum ball up or down on the
pendulum rod.

Hands and figures (Fig. 18, 19, 20)
are made from cigar box wood, using a
scroll saw: these are sand papered
smooth and gilded. Figures are put
in place on face of clock with small
brads.

A small can of the dull black japalac
will be sufficient to cover clock frame.

By following these instructions ex-
actly you will have a piece of work
which is unique, in that it is hand made,
is a good time keeper, looks very nice
when finished and will last a lifetime.
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In this department will be published original, practical articles pertaining to
Wireless Telegraphy and Wireless Telephony

THE DESIGN OF A CONCRETE WIRELESS STATION
W. C. GETZ

This article forms the first of a series
dealing with the construction of modern
high-range wireless stations and appa-
ratus. While it is not my intention
to duplicate either my previous articles,
that appeared in this magazine during
1908 and 1909, or the series of articles
written by Mr. Guilford, I shall, however,
in a general way use the method of having
a complete section in each article.

It has always been my ambition to
design a wireless station that might be
called an example of the best engineer-
ing and construction throughout. To
this end, in the building I am going to
describe, concrete has been g chosen
as the material of construction, inas-
much as a building made of concrete
is not only stronger than one of wood
or brick, but is also easier to build,
neater in design, fireproof, and more
suitable for our purposes.

weelia.

s

PN

Referring to Fig. 1, I have given a
rough plan of the station, aerial, masts,
and the lot on which the station is
built. It will be noticed that the front
of the station faces the road. This
will be called the south side of the
building. Of course the builder may
change these details to suit the owner;
but as a southern exposure is generally
considered the best, for the present
building this has been adopted.

The masts and aerial are on the east
side of the building. The power lead
is shown coming down the road in front.
It then turns north, just west of the
gate. It continues north for two poles,
and then east to the transformer pole,
whence the loop drops to the building.

A concrete path goes from the front
door to the gate. The gate posts and
door step are made of concrete. A wire
fence surrounds the lot, and in the north-
east corner a wooden gate is placed in
the fence, allowing access to the field
from this direction.

The building is placed about 20 ft.
west of the centre line of the masts.
The masts are each 100 ft. high, and
100 ft. apart. The details of the masts
and aerial will be given in another
article.

In Fig. 2 is given the plan of the sta-
tion. It will be noticed that all walls
are 9in. thick. For a one-story building
6 in. could be used as the thickness;
but as this building is made from the
standpoint of solidity rather than cheap-
ness, the walls are made of ample thick-
ness to stand all strains and stresses.
The foundation walls are 15 in. thick
at the top, and spread outward to 23 in.
at the bottom. DN

On the east wall of the building is
placed a table for the wireless”instru-

-
~
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ments. This table is 3 ft. wide, and it is the wireless instrument switchboard.

extends across the room, thus making
it 14 ft. long.

Fig. 3 shows how this table is sup-
ported. On the north and south walls,
30 in. from the floor, there are two tri-
angular projections of concrete, which
extend from the east wall the width of
the table. These projections are 3 in.
wide at the top and 4 in. high. This
supports the table on two sides. In the
centre a cleat of 2x 4 wood is carried
across the table perpendicular to the
east wall. Two pieces of the same
stuff (2 x4) each 28 in. long are then
placed under this cleat, at front and
back, thus giving a firm support -to
the table in the centre.

The table is made of wood 2 in. thick.
It should be some kind of hard wood
such as oak or chestnut, though pine
may be used. It should be planed and
sand-papered on all sides, and finished
with two coats of shellac varnish.

Above the table, and in the centre of
the east wall between the two windows,

The description of this will appear in
another issue. The only provision now
necessary is to place 434 x 2 in. stove
bolts in the wall, each in a corner of a
square, having sides measuring 2 ft.
1 in. (see Fig. 4). )

Back of the switchboard, between
the two windows, two 2 in. holes, 9 ft.
6 in. from the ground and 16 in. apart,
are placed for the aerial insulators.
The distances from the windows to
the respective holes is 13 in. as shown
in Fig. 2.

On both the east and west walls
the windows are placed 2 ft. 6 in. each
from the outside of the north and south
walls, and 4 ft. apart. All of the win-
dows are of standard size,—2 ft. 41§ in.
x 5 ft. 10 in. being adopted. )

No windows are placed in the north
wall. On the north wall 5 ft. from the
east wall is the power switchboard.
This is supported 3 ft. from the floor by
angle irons, and 1 ft. 6 in. from the wall.
Angle irons also extend from the north
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wall to the top of the board. These
are shown in Fig. 4.

In Fig. 5 is given the front, rear and
side views of the power switchboard.
On this switchboard are mounted alter-
nating current ammeter, voltmeter, and
wattmeter. There are also four branch
switches and a main switch and circuit
breaker, all equipped for rear connec-
tion. ‘

The main switch is a standard 100
ampere Trumbeil double pole single
throw switch with duplex blades. The
circuit-breaker is also of the 100 ampere
type, of either I.T.E. or Cutler Hammer
make. i

Branch switches No. 1 and No. 5 are
each of the 50 ampere double pole single
throw fused type. Switches No. 2 and
No. 4 are of the 25 ampere double-pole
single-throw type, with fuses.

The voltmeter and ammeter are prefer-
ably of the Westinghouse, G.E., or Weston
make, of 120 volt, 60 cycle, or 130 cycle,
according to frequency of -current,
A. C. switchboard instrument. The
wattmeter is usually supplied by the
power company who furnish the current.
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The board itself is to be made of
1% in. slate, free from all mineral veins
and cracks. It is to be 3 ft. wide and
4 ft. 6 in. high, with a { in. bevel on
the edges. All sides should be given an
oil finish. This 'is done after sand-
papering the board, by rubbing it with
a rag dipped in machine oil. This
leaves a dark, shiny finish, and also
improves the insulating qualities of
the board.

All connections are made on the rear
of the board as shown in the side view.
The main feed connections are of
1x 14 in. copper bars, and are 3 in.
away from the board. The distributing
‘bus-bars are also of 1x }{ in. copper,

and are 1! in. from the rear of the
board. Points of opposite polarity
must be kept at least 3{ in. apart.
Where connections are made to switch
lugs the connecting  strips from the
distributing bus-bars are of 1x $%4je¢in.
copper, and are, where running under
main or distributing busses of opposite
polarity, 34 in. from the surface of the
board, thus allowing the specified 34 in.
clearance.

The distribution of power is as follows:
From the transformer pole north of the
station, two No. 2 stranded weather-
proof lead wires connect at condulet
to two No. 2 rubber-covered single-
braided wires which go through the
conduit to the wattmeter. This is
circuit No. 3, and 14 in. conduit with
a type C condulet is used—the conduit
going horizontally through the wall to
within 5 in. of the board.

From No. 1 switch, two No. 12 S.B.-
R.C. wires go through a length of 34 in.
conduit that runs diagonally across to
the testing switchboard on the west
wall. This conduit is put in place
before the floor is laid, and is 4 in.
beneath the surface. This is shown in
Fig. 2 as circuit No. 1.

From No. 2 switch two No. 14 wires
run through a length of !4 in. conduit
straight up to the ceiling, thence over
the cross-stringers to an outlet box near
the north wall in the centre of the
station; then to outlet in northwest
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action of cement and water that
got in the conduit while building.
All joints in conduit running
under the floor should be wrapped
with burlap, and dipped in asphal-
tum. The ends of the conduit
should also be plugged while pour-
ing concrete so that no particles
can fall in during this.operation.
The followinhg data places the
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information about the wiring in

and from there to outlet in
southwest corner. Each of these outlets
are Bossert steel boxes, or other
approved type, and each are:to be
provided with a two-lamp cluster to
hang 18 in. below the ceiling. Each
box to contain an insulated joint, and
to conform in all respects to the National
Electric -‘Code.

Circuit No. 4 consists of two No. 14
S.B.R.C. wires run in !4 in. conduit
from switch No. 4 to an outlet in the
ceiling of the northeast corner over
the operating table; thence to an outlet
in the southeast corner; then to an
outlet in the centre of the room, oppo-
site the door, and terminating in a
water-proof fixture outside the door.
A branch also descends to an outlet
on the east wall in the southeast corner
of the operating table.

The two outlets over the operating
table will each have a 3-lamp fixture.
The outlet on the operating table will
have an attachment socket for a Hubbell
plug. The outlet opposite the door will
provide for a 2-lamp fixture; and the
fixture outside the door will be a weather-
proof ‘“goose-neck’ for a 32 c.p. lamp.
All other lamps inside will be standard
16 c.p.

Circuit No. 5 consists of two No. 4
S.B.R.C. wires in 1 in. conduit running
from switch No. 4, under the floor, and
thence up to the operating table oppo-
site the south window in the east wall.
In running all conduit, extreme care
should be taken to make all joints water-
tight, and to see that no cement gets
in the pipe while installing them. It
has been the writer's experience to have
charge of rewiring a large hotel where
over 200 circuits went bad—due to the

corner;

a more concise form:
Maxi-

Circult Switch Size Size  Approx. Approx. mum
Neo. No. Wire Insulation Conduit Length mp. Amp.
i 180 2SSUBRRACESIZE S20ift S BNO 147
2 2 14 it ARSI S B Y
3' 13812 o 134 3ft. 70 90
4 4 14 4 tgr 38ft. 12 12
5 5 4 4 1 15ft. 46 65

In the northwest corner of the build-
ing is an instrument cabinet 7 ft. long,
and 14 ft. deep, containing shelves
for instruments, spare parts, supplies,
etc. This may be built to suit the owner,
so no details will be given herein, other
than the space occupied.

>¢*

T1371211]
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On the west wall centrally located
between the windows is the testing
switch-board. The wiring of this is
shown in Fig. 6. The main switch is of
the Trumbell type, 25 ampere double-
pole single-throw. On the right hand
side are three outlets for Hubbell plugs,
direct across the 120 volt circuit. On

the left of the switch are three other
outlets wired in series with the lamp
bank at the top. This lamp bank
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consists of 18 sockets wired in multiple,
for 16 c.p. lamps. All wiring to be
done with No. 10 B. & S. gauge wire.

The board itself is of wood, 3 ft. x 2 ft.
6 in., and 14 in. thick.. It should be
of Georgia pine, free from knots and
cracks, and very well seasoned. It
should be dressed and sand-papered
on all sides and given two coats of
shellac varnish, and the edges given a
4 in. bevel.

The board is fastened to the wall with
iron braces, as shown in Fig. 4, thus
being held 9 in. from the wall. The
supporting bolts are also placed as
shown in Fig. 4.

The work-bench is shown under the
testing switchboard on the west wall.
This should be substantially made with a
heavy top, and should be equipped with
a machinist’s vise, and a back-stop for
use when planing. It should also have
several tool drawers, containing the
following tools:
backsaw, 10 in.
crosscut saw, 20 in.
rip saw, 22 in.
hack saw frame and blades, 12 in.
4 ft. folding rule.

Stilson wrench.
monkey wrench.
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ball pein hammer, 1 1b.

claw hammer, 1 1b.

jewelers’ screw driver.
champion screw driver, 4 in.
champion screw driver, 12 in.
socket chisel, 24 in.

socket chisel, 1 in.

cold chisel, 14 in.

assorted files.

pair of 6 in. dividers.

ratchet brace, 10 in. throw.
combination square, scale, centre

head and bevel.

jack plane.

fore plane.

block plane.

2 oz. soldering copper.

1 1b. soldering copper.

electric soldering copper.

pair metal shears.

pair 8 in. side cutting pliers.
pair 5 in. side cutting pliers.
pair 5 in. long nose pliers.

pair 5 in. diagonal cutting pliers.
wood countersink.

set metal twist drills, sizes 1 to 60.
set auger bits.

breast drill.

18 x 54 in. auger bit.

34 x 24 in. Syracuse bit. -
11 of the above tools are not actually
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necessary, but they will be found of
use®at various times, especially when
quick repairs are necessary.

The bench should be at least 4 ft.
from top to floor, and a good size is that
as shown, 7 ft. x 2 ft. 6 in.

In the southwest corner of the room
is shown a washstand with running
water. This will prove indispensable at
times, and should be included in the
building whenever a water main or a
source of water is convenient.

If in a cold or temperate climate, the
stove shown in the centre of the room
will be necessary in winter. An 8 in.
stove pipe leads from the stove to the
chimney above.

The interior arrangements having
been described we will now consider
the actual construction of the concrete
station. As before stated the standard
size of the window sashes is 2 ft. 414 in.
x 5 ft. 10 in. Allowance has been made
on each size for the necessary framing,
etc., so that the aperture in the concrete
is 3 ft. 3in. x 6 ft. The door is 3 ft. x 7
ft., and the aperture in the concrete, 3 ft.
3in. x 7 ft. 3in. The door sill is flush
with the floor, while the windows are 30
in. above the floor or 3 ft. above the top
of the foundation wall.

In Fig. 7 we have the front elevation
of our station. It is seen that the con-
crete foundation is 18 in. deep, 6 in.
of which is above ground. This founda-
tion tapers outward on each side, so
that while the top is 15 in. wide the
bottom is 23 in. A pit 2 ft. 6 in. wide
and 1 ft. deep is dug to correspond with
the foundation dimensions, allowing
room on each side to place the forms.
Care should be taken to select a good
site, with firm ground. The forms are
placed in the foundation, and the con-
crete poured in. Above the earth inside
the foundation walls is placed a 6 in.
layer of old stone, brick, etc., and then a
6 in. floor of concrete.

The concrete mixture used for the
foundation, floor and walls is the 1:3:5
mixture. That is one part cement,
three parts sand, and five parts gravel.
The cement should be of a good quality.
The writer has found the Atlas brand of
Portland cement to be excellent in all
respects. It is therefore recommended
in this article. .

The sand should be clean and free
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from dust. It should be screened, to
remove all dust. The gravel used should
be broken quartz or shale, having an
average face of 1}4 in. width. Pebbles
can also be used, if they are absolutely
clean and free from dust and clay.

Not too much concrete should be
made at a time. Just enough sufficient
for use during the following half hour
should be mixed. Mix the sand and
cement dry at first, and then mix with
gravel, with water, turning the batch
over thoroughly with shovels a number
of times until the mixture is of the
same consistency all the way through.
Where the mixture is made by hand it
is better to throw the water on with a
bucket rather than use a steady stream
from a hose, as the latter is apt to carry
away the fine particles of sand and
cement, unless a fine sprayer is used.

In Fig. 9 is shown the method of
making the forms in which we pour
the concrete. These forms are made of
lin. x 121in. board with cleats of 2 x 4 in.
stuff on the sides, every 3 ft. The
boards should be of pine, and should
be dressed on all sides, if a neat job is
desired.

It is best to have enough forms to
pour all four walls at once, as this saves
time and makes a better job; but if it
is desired to cheapen the cost of the
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job, one wall can be made at a time
and the same wood used for the other
walls. If this is done, iron bars, 1x 4
in., bent at right angles, having each
end 1 ft. long, should be placed where
two walls meet to provide suitable
bonding at the corners. At least three
of these should be placed in each corner,
spaced 3 ft. apart, vertically.

Before pouring cement in the forms
it is a good plan to paint the inside of

ELECTRICIAN AND MECHANIC

the forms with vaseline, crude petro-
leum, or soft soap, to keep them,from
sticking to the concrete when the latter
hardens. It is best to erect the forms
in sections of 6 ft. at a time, as in this
way the concrete can be tamped down
more evenly. The cleats can be made
to extend the full length, and the addi-
tional boards added as required.

The forms should be left on the walls
from 2 to 8 days after the concrete is
poured, and no weight should be put
on the walls until a month after the
forms are taken off. In cold climates,
both concrete and water should be
kept at a temperature of 80° Fahr., and
kept warm until hardened, as otherwise
it might freeze and break down later on.

Water should be poured over the
concrete constantly while hardening, as
it cannot get too much water at this
stage. The more water it absorbs
the firmer it will set later on.

In making the forms for the front
and side elevations, allowance should
be made for the apertures for the door
and the windows previously mentioned.
It will be noticed that above the door
there is an ornamental depression, 3 ft.
wide and 15 in. high. This is about

ELEVATION
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1% in. deep, and is made by fastening
a board with slightly beveled edges, in
the form for the front wall so that it
will strike the proper place above the
door. Care should be taken to see that
this design is properly placed above
the door, and is parallel to the lines
of the building.

The front and back walls are carried
up to 12 ft. in height. At intervals
of 2 ft. between centres square apertures
on the top are left for the roof scantling
which will be later placed in position.
These apertures are made to fit a piece
of 2 x4 In. scantling slanted as shown
on the side elevation.

In Fig. 10 is given the side elevation.
This is the way the east and west walls
are made. The windows are of standard
size as shown in the front elevation.
10 ft. above the ground situated midway
between the windows are the 2 in.
holes for the aerial insulators, in the
east wall.

The north wall has no windows or
doors in it. With the exception of the
hole for the piece of conduit on circuit
No. 3, there are no apertures of any kind
in it, other than those at the top for
the roof stringers.

These walls are 9 in. thick. The east
and west walls are 12 ft. high on the
sides and 13 ft. 6 in. high in the centre,
thus making the roof have a slant of
114 ft. in 8 ft. The outside width is
1514 ft., and inside width 14 ft.

It will be seen that the roof is sup-

ported by pieces of 2x4 in. scantling,

which butt at the top on a 6x4 in.
beam. At the bottom, the 2x 4 in. is
bolted to cross-stringers of 4x 6 in.
. which extend across the building. The
concrete walls go up flush with the top
of the 2 x4 in. scantling, a 2 in. ledge
being left to support the 4 x 6 in. string-
ers on the north ‘and south walls at
the top. The 2x4 in. scantling get
additional support by being bolted to
the 4 x 6 in. stringers. They dove-tail
or are fastened with iron saddles to the
centre beam. At the north and south
walls they project 4 in., allowing the
roof to drip clear of the building in wet
weather.

The chimney is supported by two
standard 6 in. I beams, of Cambria,
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Carnegie, or Pencoyd steel, placed

16 in. apart on centres as shown in

Fig. 8. These I beams are 15 ft. 6 in.
long and extend across the building
from the north to the south wall. The
centre beam of 4 x 6 in. is in two sec-
tions, the inside end of each section
supported on the ledge of the concrete
chimney. This chimney is moulded
on the ground, and raised to place after
hardening.

The outside of the chimney is square,
but the inside is round, tapering to
8 in. in diameter where it meets the
stove-pipe.

The roofing consists of 1x 12 in.
boards nailed on the scantling, and
covered by some approved form of
roofing material, such as “Rex Flint-
kote,”’ ‘Amatite,”” etc. This should
fit snug all over, particularly around
the chimney.

One more word about the concrete
walls. After removing the forms, the
walls should be rubbed down with a
carborundum brick, to remove all signs
left by the joints in the forms. At
this stage the window and door frames
should be put in, and thoroughly made
fast to the walls. The floor should
be finished with a 1 in. layer of mortar
of 1 part cement, 2 parts sand.

The concrete steps are then moulded,
and the building fitted with the proper
furnishings as described at first.

We will now consider the cost of
material. '

The cross-section of the foundation
is 2.4 sq. ft., and the mean perimeter
is about 68 ft. This will give us a
volume of about 164 cubic ft.

The floor is 14 ft. x 20 ft. x 6 in. deep.
This makes the floor have a volume of
140 cubic ft.

The south wall is 22 x 12 or 264 sq. ft.;
less 2 windows 18.75 ft. each; and one
door, 21 sq. ft., leaves 205.50 sq. ft.
The north wall is 22 x 12 or 264 sq. ft.
The east and west walls are each 12 x 16
or 192 sq. ft.; less two windows, leaving
166.50 sq. ft. The sum of these respect-
ive areas is 802.5 sq. ft. Each being
9 in. thick, this makes the volume
601 cubic ft. i

The chimney takes about 4.5 cu. ft.
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The total then becomes:

Foundation ............ 164 cu. ft.
BlooRERsNt S Lo PRt 140 cu. ft.
WVALISTES 85 v VRS St s 601 cu. ft.
Ghilmne At S 4.5 cu. ft.

909.5 cu. ft.
or approximately....... 33.5 cu. yds.

Allowing for extras and waste, 40 cu. yds.

Of this 40 cu. yds.,, with the 1:3:5
mixture, we will have the following
material:

GravelNe. oS LISl 40 cu. yds
Sandaamils ot 5 MEa b 24 cu. yds
Cemenit oo = 9 sttt 8 cu. yds.

The costs of this material will vary
with location. At present, the writer
has taken the prices prevailing at the
place he is in, namely Cheyenne, Wyo.:
Gravel, $1.50 per cu. yd. per job  $60.00

Sand, $1.90 per cu. yd. per job 45.60
Cement, $13, per cu. yd. per job  104.00
$209.60

The cement will really come lower
than this. Prices were quoted by the
Atlas Portland Cement Co. at $2.15
per barrel, F.O.B. Fort Russel, Wyo.,
with 30 cents allowed on each empty
barrel returned. It takes about 614
barrels to make a cubic yard of cement.

The cost of lumber will be as follows,
basing the price on $20 per 1,000 board
FitE
For roof:

11 2 x 4 in. x 8 ft. scantling—38 bd. ft.
8 4x6 in.x 14 ft. 6 in. stringers—
91 bd. ft.
2 4 x 6 in. x 10 ft. centre beams.

1 in. planks, to cover 182 sq. ft., 182
bd. ft.

For the forms:

Approximately 900 bd. ft.

Total lumber required 1,230 bd. ft.
Cost about $25.

Roofing material, tacks, etc.:

Approximately at 5 cents per sq. ft.,
will cost $9.10.

Window and door frames, sashes, etc.:

Approximately about $20.

Stove:

Approximately about $10.
Wash-stand:

Approximately about $8.

Conduits, outlet boxes, etc.:

Approximately about $15.

It 1s thus seen that, exclusive of the
cost of the power and testing switch-
boards, the operating tables and work
bench, etc., the cost of the materials
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will be about $300. This may seem
high, but on the other hand the cost
for labor to build will be only one half
that of a brick or frame building of
equal size, as with the concrete building
unskilled labor can be employed averag-
ing about $1.50 per day. With brick
and frame buildings, it is necessary to
employ skilled artisans whose wages
average over $3.00 per day.

The cost of materials can be brought
down to about $200 if it is desired, to
cheapen the construction as following:

Foundation, 12 in. thick at top, 15 in.
at bottom.

Walls, 6 in. thick; one cast at a time.

Roof, boards of forms used for roofing,
after removal of forms.

Concrete: mixture made 1:3:7 in-
stead of 1:3:5.

While this will not materially weaken
the building, it will not be as substantial
as if made as planned. Of course it will
only be a few wireless experimenters
who can really undertake the construc-
tion of this station, but the information
given herein is valuable to all electri-
cians, as concrete construction will
come sooner or later into their work, and
they will require a working knowledge
of same.

The next article will deal with the
construction of the aerial, masts and
instrument switchboard.

American Typewriters in London

After investigating the trade in type-
writers in London, Special Agent Henry
Studniczka says that the American are
the favorite machines of business houses
He adds:

The Underwood, Remington, Ham-
mond, Yost, Oliver, Monarch, Smith-
Premier, and other American makes
have salesrooms in London, and are
getting seven-eighths of the London
business. Only two English machines
were found, and the companies selling
them did very little local trade, but
claim to have some business outside
of London. These two machines are
clumsy in appearance, are not as easily
operated as the American machines,
and American manufacturers need not
fear them in their present condition.
It is stated that the parts of these
machines are made in Canada and put
together after arrival here.
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THE CONSTRUCTION OF A TUBULAR
CONDENSER

The necessary articles for this condenser
are: 4 Welsbach chimneys, 10 in. x 2 in.;
45 pt. of orange shellac; 24 1b. of heavy
tin-foil (this can be bought ‘at almost every
florist’s), and the material to make the case,
w};)ilch varies to suit the space on the apparatus
table.

To work the creases out of the tin-foil, it
is best to get a flat planed board about
8 or 9 in. wide and a couple of feet long.
This is placed on the work table and part of
the tin-foil is unrolled and placed upon it,
Then a roller of some sort, a cardboard tube
will do, is rolled. up and down the tin-foil
until the creases have disappeared. When
this is done, 4 pieces 614 in. long are cut off
to form the butside casings of the chimneys.
Then 4 more pieces 6 in. long are cut off to
form the inside. Next spread a little shellac
on one side of one of the 634 in. pieces, and
roll one of the chimneys on it, keeping the
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tin-foil in the centre of the same. Smooth

out the wrinkles and repeat with the three
other chimneys.

When this is finished take one of the chim-
neys and paint the inside quite heavily with
shellac. Next get a wooden roller about
}4 in. in diameter and roll one of the 6 in.

ieces on it. Then put the stick and tin-foil
into the chimney and unroll the tin on to
the inside of the chimney. Smooth out the
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wrinkles as before and repeat with the other
tubes.

Pour the shellac into a cup and dip one
end of each tube into it as far up as the tin-
foil. This will leave a smoother surface than
if it were painted with a brush. When these
ends are dry dip the others and the condensers
themselves will be finished.

f you have a lathe, or can get the use of
one, the next job is to turn up some caps to
fit into the tops of the tubes, to make con-
nections with the inside of the tubes. The
writer used box-wood, which is easy to turn
and which takes a fine polish. Tﬁese tops
should be well shellacked and drilled for the
screw of a binding post. A suggestion for
such a cap and contact may be gathered from
the drawings.

The case is the next job to be tackled. It
should be made of foerfectly dry wood, pine
preferred because of the ease with which it
1s.worked, but may be made of hard wood
just as well. This should also be well shel-
lacked tc prevent leakage of currents. If it
is set on a glass plate it will help also. This
case has the advantage of being easy to make,
the tubes are held tightly in position and can
be removed very easily without scraping off
an¥ tin-foil.

here are no dimensions shown in the
drawing because it would make it more con-
fusing. It is drawn to scale however, and
they can be very easily figured out.

It might be well to add that the knob is
to open the front so that the jars may be
taken out at any time.

Connections are made to the outside of the
jars by a strip of tin-foil shellacked to the back
strip which crosses them. The best way to
connect them is in séries multiple. A flexible
cord should be fastened under the binding
posts on the ends and connection to the con-
denser made through the hole.

FRANK B. HANFORD.

HIGH EFFICIENCY INTERRUPTERS

The common automatic interrupter used
on many induction coils usually causes a

at deal of trouble and is not very efficient.
%:ehas been found by experimenf that the
armature of the interrupter is attracted by
the soft iron core of the induction coil before
the core is entirely magnetized. When the
armature is attracted it breaks the current
and hence the potential in the secondary
circuit is not raised to its maximum value.
Also the platinum contacts become burnt
in a very short time, causing a very high re-
sistance to the flow of the current if they are
not filed very frequently. So we see all of
these faults and many others are against the
automatic interrupter. For this reason I
have designed two in which none of these
faults are present. The one which we will
discuss first is an independent mercury in-
terrupter suitable for coils giving from 2 to
12 in. sparks. It is made of material easily
obtained, and is operated by an independent
current from three or four dry cells.
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The complete interrupter is shown in Fig. 1.
To build it we will begin with the base ¢,
which is made from heavy hard wood. Upon
this base is fastened a piece of angle iron,
which is partly shown at B. This supports
A, which is an electric door bell with the
gong and its supporting arm removed. The
armature of the bell should have pivot joints
and should vibrate very freely. One of the
binding posts of the bell is represented at d,
the other not being visible. A hole is drilled
in the clapper of the bell for arm E. This
is made of a giece of No. 10 copper wire, which
passes into the glass jars D & B' through the
wood or fiber covers ¢ and ¢, and dips into
the mercury M. The end which terminates
in jar D’ makes constant contact with the
mercury, while the other end in jar D breaks
the current. The mercury in this jar is
covered with linseed oil to prevent an efectric
arc being formed on the break of the current.

Fig.1

A layer of oil 14 in. deep will suffice. A glass
rod e is fitted in the cover so that it can be
moved up and down to adjust the height, of
the mercury. The No. 10 copper wires
b and b lead from the mercury and are con-
nected to the binding posts outside the jars.
To use this interrupter connect the two
main binding posts in series with the primary
circuit,offthe induction coil, and to the ter-

Fig.2
minals of the bell connect three or four dry

cells or their equivalent. A rheostat should
be inserted in this circuit to regulate the
sgeed, and the glass rod is used to regulate
the length of contact and height of mercury.
No condenser is needed in the primary circuit
of the induction coil.

Fig. 2 illustrates an adjustable Wehnelt
interrupter, which is even €asier to make than
the mercury interrupter and is at the same
time more efficient. We will first construct
the cover A of hard wood. It should be
thoroughly impregnated with paraffin to
increase tge uality of its insulation. A hole
is provided for which is inclined at an
angle of 45° in order to make H and C meet
at right angles. C is a sheet of lead of about
No. 12 B. & S, having an area of about 25
sq. in. It rests at an angle of 45° and the
upper end is supported by binding post J.
D is a tube of glass with an inside diameter
of 14 in and with very thick walls which is
treated as follows:

At a distance of about 1 in. from one end
heat the tube with a spirit lamp and carefully
draw the tube out by Eulling, until the small
portion of the tube which is being heated is
of a very small diameter. When the tube
is cool break it in half at the point at which
the diameter is smallest, one half of which
may now be discarded. Now the tube will
taper towards a point at one end but should
have a hole in the point large enough to insert
a No. 20 B. & S. platinum wire about Y in.
long. It s secured by playing on the end
of the glass with a fine blow torch flame. The
platinum wire should project outside the
tube !4 in. The black line inside the tube
is a copper wire connecting the platinum H,
and brass rod F, E shows connection being
made between the platinum and copper wires
by means of a little mercury poured in the
tube, where the brass rod and the glass tube
is cemented together. The upper end of F
is threaded and screwed into the brass arm I
which is tapped, and secured to the cover by
binding post J'. G is a large hard rubber
knob for adjusting the distance between the
platinum point H and the lead plate C. The
containing jar B is an ordinary glass battery
jar about 6 in. deep and 5 in. in .diameter.

The length of the platinum wire varies

. with the current used, its proper length being

determined by cutting it shorter and shorter
until a spark occurs at the secondary terminals
of the induction coil, and the correct size
must be determined by experiment. To oper-
ate this interrupter fill the containing jar
almost full with a solution of sulphuric acid
and water, the proportion being about 1 to 8
respectively. No condenser is needed with

this interrupter.
JESSE O. FISHER.,

A commerical wireless telegraph company,
located in the Schofield Building, Cleveland,
Ohio, has introduced a new feature in con-
nection with ‘‘high-power’’ stations, elimi-
nating the ‘“‘crash’” in sending.

A small house has been built on top of the
building, directly over the operating room.
In this little house, the transtormer, Leyden
jars, helix and spark gap are located, and the
only part of the sending side of the whole
ap&)‘aratus in the operating room is the key.

he spark is very well muffled, and cannot
be heard more than fifteen or twenty feet
away from the little house.

e ——————— e — e R
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A Wireless Telegraphy Experimenting Panel

Most experimenters in wireless telegraphy
desire to have as neat a set of apparatus as
‘ possible and at the same time to be able to
quickly change connections and circuits for
experimental purposes. These two condi-
tions can hardly be fulfilled at the same time,
as in order to have a neat appearing set of
apparatus one must hide his wires to a great
degree underneath the operating table and
bring them through holes when it is desired
to connect them to a piece of apparatus.
This practically makes it impossible to make
rapid changes in connections.

The following panel which has been used
with success by the author, however, accom-
plishes both of these results and in no way
decreases the sensitiveness of a set if proper
insulation precautions are taken.

The experimenter should first secure a piece
of hard rubber (or even a piece of well shel-
lacked hard wood will do) say 1 ft. square and
14 in, to Y4 in. in thickness. Now bore say
thirty-six 542 in. holes arranged in six rows
with six in each row through this piece of
rubber. These holes should be equally spaced
and so arranged as to cover practically the
whole panel. Now in each of these holes
place a binding-post such as are commonly
used on the carbons of dry cells. The panel
should now be supported vertically in a rigid
manner in back of the operating table. The
terminals of each piece of apparatus, including
the switches, should then be connected by
means of heavy rubber covered wire to the
backs of the binding posts of the panel, the
wires passing through holes in the table and
in back of the panel. The binding posts
should then be screwed tight and the wires
fastened, Each binding post should be
numbered and a record kept as to what it
is connected to. The panel is now complete
and ready for connections to be made. By
means of a diagram determine what binding
posts ought to be connected. Connect these
together bi\; means of short rubber insulated
wires on the front part of the panel, taking
care to tighten the thumb nuts very well.
If then it is desired to change any circuits,
these changes can be made ra{)idly on front
of the panel, having previously determined
what binding posts are to be connected.

It will be found that thirty-six binding
posts will be ample for the receiving sets
of most experimenters. Although it 1s not
advisable to use these Panels for sending
circuits, a separate panel may be made in
which the binding posts are more separated
and the wires kept further apart.

CHESTER A. GAUSS.

“E. & M. Wireless Club,”
Sampson Publishing Co.

It gives me pleasure to state that Local
No. 6, of East Brady, Pa., of E. & M. Wireless
Club, was formed on April 25th, with a mem-
bership of eleven. At first regular meeting
at the home of H.D. McLaughlin, officers were
elected as follows: L. E. Wahl, president;

. H. Wiseman, vice-president and treasurer;

. D. McLaughlin, secretary. A committee
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of three was appointed to draw up a form of
constitution. After agreeing to meet on
Saturday next at home of president, the
meeting adjourned.

H. D. M., Sec.

The United States Civil Service Commission
announces an examination on June 1, 1910,
to secure eligibles from which to make certi-
fication to fill three vacancies in the position
of wireless telegraph operator at 31,12)00 per
annum each in the Philippine Bureau of
Posts. An examination will also be held at
the same time to secure eligibles for the posi-
tion of wireless engineer in the Philippine
Bureau of Posts. Two vacancies are to be
filled. * Applicants for either position should
apply at once. to the United States Civil
Service Commission, Washington, D.C., for
application form No. 2 and special form.

Unique Condenser Rack

Many amateurs do not care to make flat-
plate sending condensers, owing to the work
involved in making a rack which will allow
of easy variation of the number of plates.

This objection is done away with, if what
is known as a negative rack, is procured from
a dealer in photographic supplies.

These racks are made t%r the purpose of
holding glass plates till they dry, are wooden,
and grooved to hold 12 or 24. The smaller
size will do for most experimenters. Either
cut or buy glass plates not larger than 8 x 10
in., as larger ones would prove too clumsy.
Coat one side of each glass plate with tin-fol,
leaving a margin of 1 in. Make eight such
plates; also eight lugs 1x 2 in. from a stri
of tin-foil. Paste four such lugs on the left
side of the tin-foil, on four of the plates, and
paste the other four lugs on the right side of
the tin-foil, on the remaining four plates.

MILTON GOODMAN.,

Boise, Idaho, March 28, 1910.
Wireless Telegraph Dept.
Gentlemen: Referring to the article “Ham-
red by Amateurs,” in the April, 1910, issue,
Ye;chink that the plan adopted by the Chicago
Wireless Club is a good ome. It ought to
suit the amateurs. Though I have no high-
powered transmitting apparatus, and if I
did, could not interfere with the government
and commercial stations as they are too far
away, it will not be long until there will
be some here, and should any laws be passed
it will affect us here as well as anywhere, so
here is my opinion as given above.
igned, “BOISE” AMATEUR.

An organization under the name of the
Hartford Wireless Association has been or-
ganized, the “yu se of which is to further
the arts of Wireless Telegraphy and Teleph-
ony.

%he Association invites all amateurs
interested in Wireless Telegraphy or Teleph-
ony, and living near Hart ord, to write the
secretary, H. E. Chapman, 320 Wethersfield
Ave., artford, Conn., for membership
blanks. '
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QUESTIONS AND ANSWERS

3uestions on electrical and mechanical subjects of general interest will be answered, as far as possible, in

this de; ment free of charge. The writer must give his name and address, and the answer will be published

under his initials and town; but if he so requests, anything which may identify him will be withheld. Ques-

tions must be written only on one side of the sheet, on a sheet of paper separate from all other contents of the letter,

and ox:!l);l three questions may be sent at one time., No attention will be given to questions which do not follow
es.

Owing' to the large number of questions received, it is mre!{ethnt a e::glg can be given in the first issue
after receipt. Questions for which a speedy reply is desired will be answ y mail if fifty cents is enclosed.
This amount is not to be considered as payment for reply, but is simply to cover clerical expenses, postage,

and cost of letter writing. As the time required
guu??tee to answer within a definite time.

a
more will

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 required. such
a charge must be made, and the work will not be done unless desired and paid for.

Readers will in every case be notified if

1329. Oscillation Transformer. Experi-
menter, Beaumont, Texas, asks: (1) What is
an oscillation transformer and what is its
purpose? (2) About what is the output in
volts of a Kingston automobile coil with six
batteries and a condenser in series with the
secondary? Ans.—(1) An oscillation trans-
former is used to obtain sharp tuning both
in transmitting and receéiving circuits. With
its use in transmitting a wave of practically
one length may be sent out, while in receiving
the oscillation transformer acts as an inter-
ference preventer. See article in February,
1910, issue of this magazine, ‘“‘Design and
Construction of a Wireless Telegraph Sta-
tion.” $2) You may roughly tell the voltage
output of a coil by the length of spark it gives
between points, an inch spark under such
conditions representing about 20,000 volts,
and other lengths approximating propor-
tionately.

1330. Transformer. S. P., Norristown,
Pa.,, asks: (1) If I wind the transformer
described in the March issue, with No. 30
B. & S. gauge S.C.C. wire instead of No. 32,
what spark length would I get? How many
sections would I need? Ans.—(1) No. 30
B.& S.S.C.C. wire could be used instead of
No. 32 B.&S.S.C.C. wire and good results
obtained. The same number of sections
would be used and the difference in power
would be very little.

S. W., Hyannis,

1331. Condensers. F.
Mass., asks: (1) Can I use the condenser
described in the January, 1910, issue for
receiving with the portable wireless outfit?
If not, please describe one I can use? (2)
How far can I receive with the above outfit
with an antenna 25 ft. high at each end, and
92 ft. between polar antenna? Wireis No.
20 single cotton covered. Does the covering
on an antenna stop it from receiving? My
ground is a piece of water pipe, 4 tt. long
with a ground clamp for connection. (3) If
I use the condenser described in the January
issue, how will I connect the tin-foil and the
glass? Do I connect all the tin-foil together or
not? Do I connect the glass and tin-foil, or
do I connect the wire to the glass and to the
tin-foil? What do I connect to the 2 point
switch, the glass or tin-foil? Ans. — (1) Yes,

ou can use the type of condenser described.

ou may also ﬁndy é)escription of other suitable
types in the Questions and Answers columns
of the issues you have. (2) See Mr. Getz’s

article in the February, 1910, issue, relative
to wiring distances of wireless stations. The
insulation will have no effect on the electric
waves, but the wire you are using is too small.
Get some No. 14 or 7 strand No. 21 copper
cable. (3) Every alternate sheet of tin-foil
is connected together at the end, each having
a sheet of glass in between. This makes two
sets of tin-foil, each set insulated by glass from
the other.

1332. Induction Coil. E. L. M., Chelsea,
Mass., asks: (1) Will you inform me how
large a spark this coil will give: core 16 in.
long, 14 in. in diameter, primary two layers
No. 14 D.C.C., secondary wound with 8 lbs.
No. 30 D.C.C. boiled in paraffin? (2) Can
this coil be used on a 110 a.c.? (3) How far
will the above coil transmit, well tuned and
condensed with aerial 40 ft. high, 50 ft. long?
Ans.—(1) About 13 in. or 2 in. spark, but
an excellent one for wireless work. (2) Yes,
if a lamp bank or suitable choke coils are used
in series with primary. (3) See article by
Mr. Getz in February, 1910, issue, on ** Working
Distances of Wireless Stations.

1333. Induction Coil. H. P., Providence,
R.I, asks: (1) I have about 3 pounds of
No. 28 enamelled copper wire and would like
to use it in a spark coil. Dimensions of
same? Spark length? How many volts
and amperes would it take? (2) Will m
proposed way of making a spark coil work all
right? Ans.—(1) Size of core, 8 in. long,
1 in. diameter primary, No. 12 or 14 double
cotton covered; insulating tube 842 in. thick
between primary and secondary; length of
secondary 5!4 1in., outside diameter 3 in.,
wind in 40 sections. Use condenser bridged
across interrupter made of 60 sheets of tin-
foil 7 x 5 with paper insulation. Use current
of about 4 amperes at an E.M.F. of 12 volts.
The resulting spark will be about 1 in. long.
(2) Yes, a coil designed in that manner would
work. The above dimensions are, however,
for the usual style of coil.

1334. L. M,, Brooklyn, N.Y. Your ques-
tions would require more space than we can
afford. Remit one dollar and we will mail
you full and complete answers.

1335. Wireless Distances. J. C., Valley
Falls, R.I., asks: (1) My receiving set con-
sists of aerial 40 ft., 4 strands, No. 14 copper
wire, 30 ft. long and 1 ft. apart, double slide
tuning coil, silicon detector, pair 3,000 ohms
receivers, condenser as described in the Febru-
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ary, 1910, issue.  Kindly tell me my receiving
distance. (2) Do you think there can be an
improvement made? Ans—See article by
Mr. Getz in February issue of this magazine.

1336. Aerial. E. P., Yonkers, N.Y., asks:
(1) If I raised the aerial about 15 ft. above
the roof at one end, would I increase the
efficiency of my set? (2) What would be
the best way of securing a very light 15 ft.
pole to a chimney 4 ft. high? (3) Will you
give me a good hook-up? Ans—(1) Un-
doubtedly the difficulty with your set is the
fact that the aerial is too close to the roof.
We would suggest that you raise the antenna
at least 15 ft. or more from the roof. Both
ends should be elevated. (2) Why fasten
the pole to the chimney? It is liable to be
blown down, carrying the chimney with it.
A better way is to set the bottom of the pole
in a base made of two crossed pieces of wood,
and then guy the pole .to several points of
the roof. (3) See Mr. Guilford’s article in
the May issue.

1337. Tuning Coil. E. S, San Diego,
Cal., writes: In last month’s issue I saw a
piece about the construction of a transformer
tuning coil, but the secondary slide will only
slide the full range of the secondary while
the coil is pulled out; but when the secondary
is pushed into the primary, the secondary
slider will not work at all. The instructions
say to push the secondary into the primary
and adjustment slider, then pull out; but when
you pull it out, your slider remains still and
your adjustment is again moved. I have
wanted to make a transtormer, but have been
stuck on this. Will you help me out on this
point? When you pull out the secondary
to cut out interfering stations, you are bound
to increase your detector circuit as your
secondary slider works separately. Ans.—
(1) The ‘secondary slider is readjusted after
the secondary has been moved.

1338. Potentiometer.  Cellulose Acetate.
E. S., Providence, R.1,, asks: (1). How could
I make a potentiometer? (2) Does the gov-
ernment publish a book about wireless sta-
tions or the addresses of the students,and how
much does it cost or where do I get the book?
(3) Could you please tell me where I could
buy some cellulose acetate and how much
for covering of wire? Ans.—(1) See article
by Mr. Guilford in February, 1910, issue of
this magazine. (2) The government book
is out of print. (3) Cellulose acetate is a
very difficult substance to make, and it can-
not be bought commercially. It is manu-
factured by the makers of enamelled wire,
and also by manufacturers of photographic
films, and it is possible.that you might be
able to purchase it from the Eastman Kodak
Co., Rochester, N.Y., if you want it in large
quantities. We doubt this, however, and
think that you will have to buy your enamelled
wire ready made.

1339. Receiving Distances. J., R. B,
Asbury Park, N.J.,, asks: (1) Where can
bornite be purchased as described in the
1,000 Mile Detector,” in the January issue.
(2) Wherecan ‘‘Wood's Metal”” be purchased,
or does it have to be compounded by the
experimenter? (3) How far can I receive
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with the following outfit: Tuning trans-
former, variable and fixed condenser, silicon
and electrolytic detectors, a pair of 3,503.
ohm phones with gold diaphragm, potenti-
ometer, and battery; the aerial is composed
of four 50 ft. strands No. 14 aluminum wire
2 ft. apart, and 40 ft. high. The instruments
are 5 ft. above ground? Ans.—(1) Try
Foote Mineral Co., 107 N. 13th St., Phila-
delphia, Pa. (2) It must be made by the
experimenter. (3) See article by 5 &
Getz in February issue of this magazine.
About 500 miles.

1340, Shocking Coil. H. P., Rochester,
N.Y., is intending to make one, 'and asks
several questions, some of them referring to
the article describing a coil of about the
desired size, in the last February magazine.
Ans.—It would be difficult to give explicit
dimensions and other data for an induction
coil, and to state that some other proportions
would not work just as well. For such small
currents as you would be likely to use for a coil
of “‘shocking” size, we think the four layers
of No. 20 (B.W.G.) wire, or No. 19 (B. & S.)
would have sufficient strength and not pull
the batteries down so fast as would be the
case with only two layers of coarser wire.
For such small coils, too, there would be no
great necessity for subdivision of the second-’
ary winding. The best way to prevent suc-
cessive layers from coming into contact at
the ends, next to the flanges, is to stop the
wire when, say, 4 in. from them, putting a
strip of paper around to fill the place, both in
respect to width and thickness. By this
device, the distance from one wire to that in
the next layer is so increased as to make
puncture rather than creepage the only cause
of break-down. Your proposal to use a
“rheotome’ in place ;of simple break-piece
gives allowable means of varying the speed
of the contact. As for what constitutes the
most suitable battery, we think dry cells will
be found satisfactory.

1341. Interrupter. C. D. S., Los Angeles,
Cal., asks if the principle of the aluminum
electrolytic rectifier can be used for an in-
terrupter for a spark coil on a 60-cycle cir-
cuit? Ans.—The rectifier does not give the
sudden break requisite for such purposes.
It is true that the current is not entirely
steady but it is achroximately so. The
Wehnelt interrupter does exactly what its
name implies,—it breaks the circuit, and that
too, with a speed and abruptness that often
brings disaster to the coil.

1342. Aerial, R. A. B, Randolph, Mass.,
asks: (1) I am using an aerial of six strands
of No. 13 aluminum wire 36 ft. long and
each 1 ft. apart. It is 65 ft. high at one end
and 35 or 40 ft. at the other end. I have a
single slide tuning coil, variable, condenser,
fixed condenser, silicon detector, and a pair of
75 .ohm receivers. What is my receiving
radius now as it is? I use the water pipe
for a ground. (2) I propose to make my

aerial twice as long and the same in every
other way as at present, change my tuning
coil to a double slide, use potentiometer
and battery with silicon detector and ‘a
pair of 1,000, ohm receivers. What wéuld
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my receiving distance be then? (3) My
aerial is connected as per diagram. Is it

“the best way? What improvements can I
make over my proposed changes? Ans.—
(1) and (2) See article by Mr. Getz in Feb-
ruary issue of this magazine. (3) If possible
connect wire to instruments in middle of
antenna instead of at one end. This will, if
the instruments are nearly underneath the
middle of the aerial, prevent directional effects
in both receiving and sending. See article
regarding this by Mr. Guilford in Apri! issue
of this magazine,

1343. Small Dynamo. W. R., Mosgrove,
Pa., sends a sketch of a bipolar field magnet,
representing the design of the machine men-
tioned in answer No. 1278, in the April maga-
zine. Base and upright poles are to be cast
in one piece. Armature space is 3 in. in
length and diameter. He asks if the design
is good and what winding will be appro-
priate? Ans.—This is a good design for
experimental purposes, is cheap and all the
parts are accessible. It does not, however,
comply with the modern idea of being en-
closed. You can improve the proportions
a little by putting extensions on the pole
tips, after the spools are slipped on, and there-
by get a larger useful polar area, and diminish
the tendency towards sparking. Use arma-
ture punchings with round holes, such as are
supplied by the W. & S. Mfg. Co., of Worces-
ter, Mass. See F. E. Averill’s advertisement
in our magazine. If you use 16 slots and No.
20 wire,—all you can get in them,—and 10 lbs.
of No. 24 wire on field,—5 lbs. per spool,—

ou will get a good working machine, adapted
or about 110 volts.

1344, Commutator Leads. W. C. H.,
Kingston, N.Y., asks what rule is followed
in attaching the ends of an armature winding
to the commutator segments, so that the
brushes will come in some particular position ?
Ans.—With bipolar field magnets it is con-
venient to have the brushes come either on a
horizontal line or touching points about 45°
,from that position. 1f the poles are at top
and bottom, the leads from the armature
coils will then come just parallel with the
shaft, or go to segments one-eighth of a turn
forward or backward. With multipolar field
magnets and form wound coils, it is common
to lead the wires to the nearest segments and
to let the brushes come where they will, but
this usually means directly under the middle
of the poles. In any case the right position
for the brushes is on segments that connect
with coils lying nearly midway between the

oles.
k 1345. Miniature Steam Turbine. E. H,,
Galena, Ill., asks: (1) Does a turbine engine
take more steam than one of the reciprocating
sort? (2) What are the principal dimensions
of a turbine of ¥ h.p. output? (3) What
would be proper windings for a miniature
dynamo having two wrought iron cores 124 in.
long, %4 in. in diameter, with an armature
space 24 in. in length and 14 in. in diame-
ter? Ans.—(1) The smallest size of com-
mercial steam turbines seems to be those de-

. signed for operating locomotive headlights.

In this case the aim is not so much of economy

-7-16 in. x 9-16 in.
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of steam,—for they are very wasteful,—but
of economy of weight and space. Designs of
such engines are not published, and with
the great care with which the shapes of the
buckets are laid out, and the clearances given,
together with the skill required for providing
suitable bearings, lubrication, and means for
taking up the end-thrust, we think you had
better study the subject pretty thoroughi
before attempting to make one. The %igK
economies reported for steam turbines are
attained only with the very large ones, say
those of several thousand g’.p. (3) You do
not state what voltage you wish, but if you
use No. 23 wire on armature and No. 26 on
shunt field, you will get something that will
give a clue to some desirable potential.

1346. Small Motive Power. E. T. New
York City, (1) has a 75 watt Carlisle & Finch
ggnamo that at 2,000 revolutions gives 40 to

volts. What power does it take to drive
it? (2) What sort of driving power will best
suffice to drive such a machine? Water,
steam, and gasoline all seem to have their
disadvantages. Ans.—(1) If you load the
machine to the extent of 2 amperes you are.
getting the full rated load, and 75 watts
means 1-10 of an electrical h.p. Allowing
for all the losses, you should have about
14 h.p. for driving it. (2) Motive power, in
quantity small, and cheap to run has been the
dream of the ages, and is not yet fully realized.
For those like yourself, living in a city, there
is no doubt that an electric motor comes the
nearest to the ideal. Of course you would
not use your dynamo for practical lighting,
for a much better and cheaper source would
be the supply at hand, but for experimentin;
with the little machine, you could not fin
any power clearer, safer, steadier, and more
under control than a proper electric motor.

1347. Dx} Batteries. C. V., Iowa City,
Ia., asks: If the old carbons from dry cells
can be used again, and how to make the mix-
ture for renewals? Ans.—Yes, the carbons
are still usable, but it improves their action
to heat them red hot, thereby ridding them
of occulted hydrogen. A good article on
renewing dry .cells was given on page 346, in
the March, 1909, magazine.

1348. Induction Motor. J. S. P., Niles,
Mich,, asks for the general dimensions and
winding data for a 4 h.p., 3 phase, 200 volt,
60 cycle, 4 pole motor. Ans.—This is about
the size of the machine for which we expect
soou to publish a series of articles. Explicit
drawings and other directions will be given.
If you wish a machine of liberal rating instead
of the sort that now prevails in the ‘‘competi-
tion’’ makes, we would advise a rotor about
4 in. in diameter and 234 in. in axial length.
Have about 25 round holes, say 5-16 in. in
diameter near the rim, opened by means of
saw-cuts. Copper rods 4 in. in diameter
will serve for the ‘‘squirrel-cage” winding.
Stator sheet iron should be thin and of high
grade. Outside diameter should be 7 in.
and inside 4 9-16 in. Have 24 slots about
Winding can be of No. 20
wire, wound with as many turns per coil as
will go in, each coil occupying one half the
slot, just as in the case of direct current drum




ELECTRICIAN AND MECHANIC

armatures. Let the winding be arranged in
two coils per pole per phase and finally brought
together in a Y connection. *

1349. Rewinding. P. C. L., Philadelphia,

Pa., has a Crocker-Wheeler 1-6 h.p., 12 volt,
10 ampere, two pole, series wound motor.
Armature has about No. 16 wire, and this
is to be retained, but field has No. 10 wire.
Can this part be rewound with finer wire and
thereby allow use of machine as a shunt
generator? Ans.—We recognize the machine
as one of the sort manufactured over 20 years
ago for operation on primary battery currents
for driving sewing machines and the like.
Some of the motors had armatures ingeni-
ously wound with copper ribbon on edge. We
have tried to do the very thing you desire.
Our trial consisted in using No. 20 wire for
shunt field, but although the two coils were
put in parallel with each other the machine
would not generate unless the speed was made
dangerously high. The idea is that the entire
output of the armature is insufficient to ener-
gize the field magnet. We hope you will try
your luck, however, and let us know the
results. We would advice you to try No. 18
wire.
1350. Ignition Coil. T. H. M., St. Louis,
Mo., asks: (1) What voltage is used for the
jump-spark coils? (2) How is such a coil
constructed? (3) How is a high tension
magneto constructed, such as are used with-
out a coil for ignition purposes? Ans.—(1)
The voltage is somewhat indefinite,—up-
wards of 10,000, perhaps higher. (2) The
coil is simply well made, with an appropriate
size of condenser. With No. 20 wire in
primary and No. 38 in secondary, you ought
to get good results; but success depends
largely in using good insulation, and keeping
out all moisture. (3) The high tension
magneto really has an induction coil, but is
included within the machine, so the appear-
ance is that one is not used. Such a coil
gives just one spark for each ignition.

1351. Static Electric Machine. A. S,
Guadalajara, Mex., (1) has made an attempt
to build such a machine having plates 5 in.
in diameter, but it does not work. What
is the reason? (2) What should be the gen-
eral dimensions of a 1}4 in. jump—sgark coil ?
(3) How can glass be stained red? Ans—
(1) It would seem that you had tried to make
too small a machine. The surface leakage
over short distances may be the cause. e
have not seen effective plates of less than
10 in. in diameter. (2) Let iron core be a
bundle about 9 in. long, 1 in. in diameter,
wound with two layers of No. 16 D.C.C. mag-
net wire; secondary with 2 lbs. of No. 34
silk-covered wire, both being measured in
B. & S. gauge. Condenser should have about
100 sheets of tin-foil, each 614 x 8 in., or the
equivalent. About six large bichromate
batteries will be necessary to give sufficient
current. (3) The regular method of the

glass manufacturers is to use cuperous oxide °

in the molten mass; but if you wish to pre-
pare a single pane, say for use in a dark room,
a make-shift method will be to *“fix’’ an unex-
posed photographic plate (by soaking it in
the ordinary hyposulphite of soda solution),
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whereby when dry it will merely exhibit a
clear gelatine film. This film can then be
given any desired color by dipping it in an
aniline dye. To, protect such a plate from
action of the weather it could be attached to
the interior of an ordinary sash, in front of
the usual clear pane.
1352. Small Dynamo. E. T. K, Cam-
bridge, Mass., sends a sketch of a machine
having a 6-pole field magnet and a 12-slot
armature, latter being 3 in. in diameter and
234 in. long. Field cores are cast iron, 14 x
1'in. in section and 114 in. long. He asks:
(1) whether a 6 or a 12 segment commutator
should be used, and what the winding should
be in order to give an output of 25 volts.
(2) What cnanges should be made to allow
machine to supply altematizég current in-
stead of direct? Ans.—(1) With so small
a diameter of armature and so few slots the
proportions and conditions are not good for
a multipolar field magnet. For direct current
you will need brushes at only 60° apart, and
this means that the whole difference of po-
tential will be across only two insulations.
For direct current use, you ought to have but
two poles. You will find an admirable de-
scription of an armature of closely these
dimensions in Watson’s “How to Build a

u h.g. Dynamo.” A 25-volt winding is
described in the pamphlet; but the speed

that is appropriate for such a small diameter
is not less than 2,500 revolutions per minute.
Is there any essential reason why you wish
to adhere to 1,400? (2) For alternating
currents the conditions are much better and
your prﬁposed dimensions will give good re-
sults. umberin% the slots from 1 to 12,
inclusive, let the first coil wind slots 1 and 3
half full; then without cutting the wire, wind
an equal number of turns in the opposite direc-
tion in slots 3and 5. Then a coil inslots § and
7, then in 7 and 9, and 9 and 11, finally
in 11 and 1. There will be no wires at all in
the even numbered slots, and they will be
largely covered by the coils that go directly
across them. Two ends will be left to the
winding and these will go to collector rings.
A simple way to make this last device is to
mount two rings on a sleeve of wood. A
piece of thin brass pipe will answer for stock,
and in turning the wood leave the portion
that is to be between the rings of a larger
diameter than the rest. This will keep the
two safely apart. A wire can be let into a
groove in the wood and soldered to one of
the rings, apd then a second wire be led
throu~h a hole drilled in the wood its entire
length, and then bent over and soldered under
the other ring. If you use No. 20 wire, with
about 50 turns per coil, or 100 wires per slot,
and drive armature at 1,200 revolutions,

ou will get about 25 volts at 60 cycles.

jeld winding should be adapted for the
particular voltage of the exciting current at
your disposal. You can use S.C.C. wire,
30 turns per layer and 14 layers per spool,
and have a total resistance of about 15 ohms.
This winding will stand a current of upwards
of 1 ampere, therefore about 20 volts can be
applied. Have only about %s. in. clearance
between armature and field.
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1353. Plating Dynamo. O. A, R, ——,
sends a simple but lucid sketch of a plating
dynamo and wishes to know what changes
to make in order to admit its use for lighting
110-volt lamps? Ans.—While the data you
sent indicate 4 to 6 volts as actually employed
in the deposition of copper, the total voltage
figures to upwards of 7. Armature slots
are unnecessarily shallow; if possible, double
their depth. If the teeth are as thin as {4 in.
at the bottom this will suffice. You can then
wind with No. 20 D.C.C. wire, 6 turns per
layer, and 5 layers for each half winding, or
making 10 layers in all per slot. Field can be
wound with No. 22 wire, and if you put thin
‘paper occasionally between layers, the single
covered will answer, and Kou can get in a
dittle more wire than with the double covered.
Output of machine will be about .5 amperes.

1354. Primary Batteries. I. J. B, Law-
rence, Mass., asks for reference to some book
on the construction of liquid cells, such as are
adapted for supplying 6 volts and a steady
current of 6 to 10 amperes. Ans.—Possibly
the Fuller bichromate cells will fill your needs;
but you will need to use a sufficient number
of groups in parallel with each other to bring
down the current in any one to not more than
2 amperes. You can count on a useful e.m.f.
of 1.5 per cell, therefore groups of four in
series, and three to five such groups ought to
be satisfactory. Consult almost any good
book in your public library, such as ‘““The
Voltaic Cell,” by Park Benjamin, or * Ameri-
can Telephone IXractice," by K. B. Miller.

1355. Electric Heater. J. P. R., Lewis-
burg, Pa., asks for directions for making a
small electric heater that will be of about
the same value as a hot water bottle. Ans.—
One made by an amateur is apt to break
down its insulation and then to constitute a
very considerable fire risk. We should thinka
fairly safe and simple device would be to put
an ordinary incandescent lamp in a wire
cage, such as are regularly in the market,
then cover the whole with asbestos paper or
cloth, finally with strong cotton cloth.

1356. Alternating Current Generator. J.B.,
Sulphur Springs, Ark., has a private lighting
plant, involving the use of a gasolene engine
and an 8-ampere 125-volt direct current

enerator. He asks if it will be practicable
or him to utilize this set in any way to pro-
duce alternating currents for wireless trans-
mission, and if so will he need a transformer
in addition? Ans.— Your generator prob-
ably has but two poles, and even if other
things were favorable this number would
not give a sufficiently high frequency to make
the wireless set work to good advantage.
Further, the use of the machine with col-
lector rings for leading to the alternating
current circuit would interfere with the
regular operation of the lighting plant. You
could put in a *‘rotary converter,’”’ or a *‘motor-
generator’’ set, and get altemating currents
in that manner; but since the project would
involve a special machine, and perhaps two,
you might as well provide a proper alternating
current generator and drive it in the same
manner as the present machine. Current
from the latter could be used to excite the

field magnet of alternator. There is an ad-
mirable description of such a machine, of
1 k.w. output, described in Watson’s “How
to Build a 1,000 Watt Alternating Current
Generator,” a pamphlet which we will be
pleased to supply. Price, 50 cents.

1357, Electrolysis of Water. F. S., St.
Paul, Minn,, asks: (1) If water be decomposed
by the electric current and the resulting gases
be ignited in the cylinder of an engine, will
not the piston first be expelled by the explo-
sion; then when the condensation of the steam
has taken place, will the piston be sucked
back in again? (2) How much water will
1 kw.-minute decompose? (3) How much
space will the resulting gases occupy? Ans.—
(1) Yes, for the recombination of the gases
really makes water, but the heat of the ex-

losion leaves the water in the form of steam.

hen this condenses, a suction will be pro-
duced; but the condition within the cylinder
will not be that of a complete vacuum, for
low tension water vapor will be present.
(2) At least 1.47 volts are needed for the
decomposition of water. Then you must
have voltage to overcome the ohmic resist-
ance of solution and connections. We cannot
tell just what this should be. If you suc-
ceeded in getting the actual pressure as low
as 2 volts,—but you are likely to find 8 or
10 volts necessary,—the current to repre-
sent 1 kw. will be 500 amperes. This current
will change 2.8 grams of water into hydrogen
and oxygen gases per minute. At atmos-
pheric pressure the volume of the mixed
gases will be about I of a cubic ft.

1358. Ignition Dynamo. F. R. F., Phila-
delphia, Pa., has a Watson ! h.p. motor
which is now used as a generator to give
make-and-break sparks for ignition purposes
in a gas engine. He wishes to change the
apparatus to give jump sparks, adding, of
course, an induction coil. Will the dynamo
be too strong? If it requires rewinding, what
size of wire should be used? How many
volts secondary are needed to give 14 in.
sparks? Ans.—You do not state what volt-
age the present winding gives, so we cannot
advise you as to the necessity of rewinding;
but if 110 volts is the present rating, you will
find it advantageous to use coarser wire.
If it is for 25 vo%ts, you can rewind the field
only with coarser wire, and drive the armature
at a considerably slower speed. Such second-
ary voltages have not been accuratelgedeter-
mined, but the figures probably lie between
10,000 and 20,000 volts.

1359. Pocket Accumulator. L. B., Okla-
homa City, Okla., is making one, following
the directions given in the December, 1909,
issue. He asks how he can tell when the
battery is charged, what rate of charge and
discharge is appropriate, and if it can be
charged from an alternating source, using a
step-down transformer, to about 20 volts,
and then using an electrolytic rectifier?
Ans.—The operation of storage batteries
without adequate measuring instruments
brought disaster and undeserved disrepute
to the early users of storage batteries. ou
can, of course, use the cells without such
desirable adjuncts, but they will not exhibit




You
certainly need an ammeter of the permanent
magnet type,—that is, one that will recog-

their qualifications to good advantage.

nize the direction of the current. This with
a hydrometer, for measuring the specific
gravity of the solution, will allow you to dis-
pense with the voltmeter. See our engineer-
ing articles on Storage Batteries, in the April
and May, 1908, issues.

1360." Underload Switch. C. H., Des
Moines, Ia., asks: (1) How to make such a
switch for use in connection with storage
batteries when dynamo is run by an ungov-
erned gas engine? (2) How is a simple
thermostat made? (3) How is the starting
winding of a single phase induction motor
arranged? Ans.—(1) Recourse is often taken
to use of mercury contacts. This is objec-
tionable on some grounds, but from the fric-
tionless character of the contact, the device
is quite attractive. Bore two holes, say
34 in. in diameter, about 1 in. apart, to a
depth of about 1 in. in a block of wood. Make
a g-shaped loop of copper wire, of No. 6 or
No. 8 gauge, of such size as to reach from one
of these holes into the other. Clamp the
loop to one end of a freely swinging lever, say
a foot long. A thin strip of wood will be
better than metal, for it may be lighter and
will move more quickly. Arrange to have a
U-shaped soft iron core, say of 14 in. round
iron, about 2 in. long in the straight portions,
attached to the lower edge of the wooden
strip, and a long and slender spiral spring
strong enough to pull up the lever until the
copper loop is clear of the holes. Wind a
double solenoid of about }4 1b. of wire of
sufficient size to convey the main dynamo
current, and place it so that when the lever
is clear down, the ends of iron cores will be
about half ‘way in. Let one of the main
wires from the dynamo lie in a slot or hole
in the wood, and bend it down into one of
the 3 in. holes. One of the ends of the sole-
noid makes a similar connection with the
other large hole; other end of solenoid goes
to battery. Fill receptacles nearly to the
tcép with mercury, and you will have a very
effective circuit breaker. (2) Solder a strip
of iron and copper together. In size they can
be almost anything, but common dimensions
would be about 8 in. long, 3% in. wide and
14, in. thick. Attach one end of the com-
bined strips under a rigid clamp, and let the
other end be allowed to swing, as directed
by its natural bending, between two electrical
contacts. One electrical connection is the
upper support, hence two distinct signals can
be given, dependent upon which of the two
lower ones is engaged. (3) You will find a
helpful explanation in the October, 1907,
magazine.

1361. Dynamo Rating. F. J. C., Somer-
ville, Mass., sends a sketch of a little dynamo,
with a statement of its principal dimensions,
and asks what its output should be, and if it
will operate a 1 in. spark coil? Armature
core is solid, is 2% in. long and 1}4 in. in
diameter, wound in eight slots with No, 20
wire, 10-in a slot. Field is of cast iron, of

slender section, wound with No. 18, wire.
Ans.—Perhaps you might be able to get
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5 volts and 5 amperes out of-the machine,
but you will be disappointed in its use with
an induction coil. The machine has too
much inductance in its own windings to
allow the primary current to be made and
broken fast enough. For general experi-
mental work shunt wound field magnets are
more convenient, and this you can provide
by substituting No. 23 or No. 24 for the pres-
ent No. 18, and making the proper connec-
tions.

1362. Wireless Telegraphy. C. D. S,
Los Angeles, Cal., asks: Why cannot the
principle of an Aluminum Electrolytic Rec-
tifier be used as an Interrupter for a spark
coil on 60 cycle current?

1363. H. B., Martinez, Cal. Your ques-
tion would take up too much space. Remit
a dollar and we will mail you complete direc-
tions with working drawings.

1364. Transmitting Distance. W. N. K.,
Vancouver, B.C. (1) You have an excellent
set. You can receive a 2 k.w. station about
500 miles across the water. (2) Your trans-
mitting distance is about 50 miles under
ordinary conditions.

1365, Umbrella Type Antenna. H. L. S,
Brookline, Mass. (1) See article by Mr.
Getz in February issue of this magazine.
(2) Use one mast, eight wires radiating in all
directions from the top, connecting them to
each other at both top and bottom; bring

leading wire from the bottom. (3) Govern-
ment call books are out of print.
1366. Incomplete Question. M. H. S,

Gloucester, Mass. Please specify whether
these instruments are to be used on alter-
nating or direct current.

1367. Alternating Current for Wireless
Telephony. P. T., Concord, Mass. (1) Yes,
if secondary voltage is sufficiently high, say
at least 12,000 volts. (2) No, a perfectly
steady current must be used in wireless teleph-
ony. See article which will appear soon.
(3) The system using the beam of light does
not use choke coils, the system using Poulsen
arc does.

1368. Length of Aerial Wires. P. H. L.,
Spring Brook, Ore. (1) Make aerial 150 ft.
long and bring wires to instruments from the
middle. (2) It is not quite as sensitive as
either the electrolytic or the pericon, but it is
more dependable in its action.

1369. Transformer for 220-Volt Current.
W. T., Antioch, Cal. (1) You do not specify
the power of the transmitting station. (2)
By inserting proper resistance or impedance
in the primary circuit any transformer de-
scribed in this magazine may be safely used.
Make it 150 ft. long, as high as possible at
both ends, take wire to instruments from the
middle and leave wires disconnected at either
end. (4) No range is possible with this com-
bination.

1370. Aerial. W. D., Brookline, Mass.
(1) Your question is incomplete since you
do not state the power of the station which

ou wish to receive. See answer to No. 3 of

. T., Antioch, in this issue. (2) A vertical
aerial as high as possible. See article by
Mr. Getz in the February issue of this maga-
zine.




476

TRADE NOTES

Speaking of complaints—a man called at
the Disston Saw Works some time ago, carry-
ing a Disston Handsaw, He seemed very
much aggrieved and complained bitterly about
their sending out such a saw as the one he had.

“Why,” he said, “it will not cut wood; in
fact it will not cut anything.”

This struck the Disston folks as being
rather curious, for in their Seventy Years of
sawmaking, some millions of saws have been
made and sold by them. Upon examining
the saw, however, the cause of the difficulty
was readily apparent. The Disston repre-
sentative casually asked the visitor if he
thought the saw would cut iron. ‘‘No, of
course it won't,” said the visitor emphatically.

Asked if he could wait a few minutes, he
said he could. Disston’s man took the saw
out in the shop, had it SPECIALLY FILED
TO .CUT IRON—(notice the specially filed
part)—brought the same saw back, took the
visitor in the machine shop, got a piece of
iron bar about 2 in. in diameter, placed it
in a vise, tightened it up, put the saw to work
and in short order neatly sawed the bar in
two without any trouble whatever, and the
teeth were still in fair condition.

The visitor was utterli\;eamazed. “Well,”
said he, ‘I wouldn’t have believed it.”

After an exEIanation of the trouble—simply
a matter of the condition of the teeth in the
saw—he asked: ‘‘Can you put it in proper
condition for sawing wood’ ?

“Yes.”

“‘Well, do it and I will never complain
about a Disston saw again.”

The majority of users do not know or give
little thought to the fact that to obtain the
best results in any particular class of work
the saw must bé specially toothed and filed
for the sawing to be done.

Years of experimenting have determined
just what shape or space, angle andibevel,
should be given to the teeth, as well as the
amount of set best suited .for this or that
class of sawing; that the tooth best adapted
for sawing soft woods is not at all suitable
for cutting hard woods. Of course, the work
could be done after a fashion, but the result
would not be as good as that obtained by
the use of a saw properly toothed for its par-
ticular purpose. You can take a Rip Saw
and crosscut with it, but note the difficulty.

In-line with this it may be noted that even
a blade saw made for cutting soft metals is
not at all adapted for sawing the harder
metals, nor will a saw made for sawing wood
stand the work of cutting a combination of
wood and metal without injury to the points
of the teeth, thereby spoiling it for further
use in making a clean, sweet cut in wood.
A. saw that is “fitted-up” for sawing wood
has the teeth filed with a bevel back and front,
given a proper set, enabling it to do fast
cutting. A handsaw for sawing metal ‘has
no set on the teeth but is ground fér cleatance
and filed straight across the front of the tooth,
while to a limited extent it would cut wood

-+ when writing to them.
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but not in a manner that a mechanic desires.
In other words, it is not adapted for wood cut-
ting and its temper also is different from that
of a wood-cutting saw.

It is for these very reasons that various
patterns. of saws are made and specially
toothed for the different kinds of worﬁ.e Ex-
perience in this line is the best teacher. Take
a saw fitted qu for sawing wood, try it on a
piecé of metal. No matter what kind of a
saw it may be, or whose make, it positively
will not do as good work afterwards in sawing
wood without being refitted.

The Economy Drawing Table Co., Toledo,
Ohio, issues an’attractive catalog of drawing
tables, sectional filing cases, work benches,
etc., which they will be glad to send on
application to any of our readers who may be
interested in this line of goods,

C. G. Willoughby, of 814 Broadway, New
York, known to all photographers as
‘* Willoughby and a Square Deal,” has just
issued his catalog, No. 120, entitled * Wil-
loughby Special.” ~ If you want a bargain in
anything photographic write to him and get
this list. It describes cameras, lenses, and
lots of other photographic material which
every camera owner will find interesting and
useful. Send in your name for the list and
y01(1i may be assured you will get a good
trade.

Branch Publishing Co. of Chicago have in
ress a new book, entitled ** Electric Wiring,"
y Joseph G. Branch. We shall take pleasure

in reviewing this book as soon as it appears;
in the meantime, would advise all readers
interested in this subject to write to the
Branch Publishing Co. for prospectus,

Those contemplating studies which are
covered by the courses in the Boston Tele-
graph Institute of this city and also Fram-
ingham, Mass., will do .well to write at once
for a prospectus, which-sets forth in a very
clear manner the advantages such a school
affords. From a personal inspection of the
institution, we were very favorably jmpressed
with the establishment, and feel confident
that Mr F. H. Knowlton, its President and
General Manager, is a very able gentleman,
up to date, and thoroughly acquainted with
the progress of present-tf;y needs and re-
quirements, v

" Peck, Stow & Wilcox Co., New York City,

are advertising a fine grade of pliers’in this
number. They are also announcing they will
send free-a booklet containing 160 pages,

entitled ‘‘Mechanics’ Handy List.”” We
advise our readers to send to them for one,

giving narhe and address, and’ mentioning -
this magazine.

Mack & Co. of Rochester, New York, m‘a‘ke
ood ,tools and get out an; attractive cata-
gue, which they are glad to furnish free if
you, will give the name of this publicagion

~v
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1S 1m-

possible
to make bet-
ter Pliers than
the P.S. & W. Pliers.

There are 90 years Guarantee Brand.
of experience and pro- It's a mark that stands
gressive manufacturingback for so many years of good

of the largelineof P.S.& W. tool muking that there can
be no room for doubt as to

the kind of tool you are buy-
ing.

There’s a P. S. & W. Plier
for every electrical use — Box
Joint or Lap Joint — large or

.

Pliers.

Quality of material, quality
of design and quality of work-
manship are built into each

pair.
When you buy a P. S. & W.

Plier you buy the reliability that small.
comes from years and years of Sold by leading dealers every-
“‘knowing how.” where. Look for ‘‘the Mark of the

.

You can trust the P. S. & W. Maker.”” Accept no substitute.

Send for free copy of our 160 page “Mechanics’ Handy List.” \

LEvery Electrician should have a copy. It contains 30 pages of refer- \
ence tables and valuable information, besides a catalog of over 200 \
Hand Tools for Electricians, Carpenters, Machinists and Tinsmiths.

The Peck, Stow & Wilcox Co.

of the Largest Line of Mechanics’

MANUF’RS Hiand Tools Offcs cd by Any Maker

Address Correspondence to 28 Murray Street, N. Y. City Five Large Factories

Established 1819



BOOK REVIEWS .

Pattern-Making. By G. H.  Willard. To
which are added chapters on Core-Making
and  Molding. Witﬁ 312 ‘illustratiops,
Chicago, Popular Mechanics Company, pub-
lishers, 1910. Price, $1.00.4 g #q
The number of books on pattern-making is

large, yet this one needs no apology. Itijsa

most valuable addition to the number of books
on the subject. The author not only knows
his subject, but, what is more important, -
knows how to impart his knowledge to others.

He starts in with a descrigtion of the tools

required, listing and descri ing the nece:

equipment. A chapter on woods and metho s

of sawing and gluing is ve useful, and is

followed by'a description of the various forms
of joints commonly used. Then follow chap-
ters on lathes and tools and the various tecg-
nical details of turning. Two chapters are
devoted to the circular saw and its uses, and
two to the various machine tools. Then
follow twelve chapters on various simple and
complex patterns which are likely to come
into the average pattern-maker'’s experience,
and while the various forms desor d and
illustrated may not be required by every one,
the principles elucidateg are sufficient to
cover almost every form of pattern in use
today. The book is illustratecF with excellent
drawings which are extremely simple and clear.

Selected Shop Problewms. By George A. Sea-

ton, Director of Manual Training, Shaw

ELECTRICIAN AND MECHANIC

Arts Press, Peoria, IIl., 1910. Price, 20

cents.

This little booklet is one of the Manual
Training Reprints, a series of pamphlets re-

rinted from the ““Manual Training Magazine.”
ft gives a number of woodworking problems,
modern in style and design and o increasing
difficulty, beginning with a padded stool and
ending with a bookcase and desk. Herein
is involved work emough to reguire consider-
able time, thought and skill on the part of
the pupil, and the collection will undoubtedly
prove of great value to manual training
teachers. ft. is furnished at special prices
in quantities for school use.

How to Run and Install Gasoline Engines.
By C. Von Culin. Published by the author.
New York, N.Y. Price, 25 cents.

This booklet is designed as a pocket com-
panion for every user of gasoline engines and
is especially valuable to the propnetor of a
motor boat. It covers all the or inary prob-
lems of setting up and operation. It will
give directions for meeting any ordinary
trouble with the engine. .
Mission Furniture. How to Make It. Popu-

lar Mechanics Co., Chicago. Price, 25 cents.

This book consists of a series of drawings,
mill bills and descriptions for making a num-
ber of well designed and useful pieces of fur-
niture of mission pattern. It ineludes some
twenty or thirty different designs for furni-
ture for hall, parlor and living-room, excel-

High School, Cleveland, O. The Manual lently planned and well illustrated.

BOOHKR BARGAINS

IN TAKING our annual inventory we discovered a number of books
ordered for customers and not taken. Only one of each, and each

Is a bargain. Send your order at once. If sold, your money back.

Publishers’ Our

Price Price
Steam Engine Indicator and Avppliances, &y Hox htaling - - $2.00 81.00
Modern Xaminations of Steam Engineers. by Wakeman - - - 2.00 1.00
The Progress of Marine En ineering, lsiy Main - - - - 3.00 . 80
ngineering Practice and ﬂeory for Steam Engineers, by Wakeman - 1.00 » 860
Harper’s Indoor Book for Boys ° - - 2 SWIT - - - 1.76 1.25
An Introduction to Electricity, 6y Kolbe - - - - - 1.60 .78
Practical Pattern Making, &y FW. Barrows - - A, 3 2.00 1.50
odern Steam Engineerin; , by Hiscox - - - - 3 3.00 2.00
Care and Management of tationary Steam Engines, by C. Hurst 50 .38
The Gem Cutters’ Craft, 8y L. Claremont - - - - - 5.00 4.00

Sampson Publishing Company
6 Beacon St. - BOSTON, MASS.
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WIRELESS
TELEGRAPHY

In response to many requests, we

blish below a

complete Iut of books in print on wireless telegraphy,
with the prices at which we can furnish them, post-

BOTITONE, S. R.
er&l)%u Telegraphy and Hertzian aneu

BUBIER, E
ABCof Wu'eleu Telegraphy.

COLLINS, A. F.
Wireless Telegraphy, 1905 4
How to make an Experimental Wireless
Outﬂ OB ol i N Y e
Manual of Wireless Telegraphy. 1906..

DE TUNZELMAN, G. W.
Wireless Telegraphy. 1901..............

EICHHORN,
Wireless ’l‘elegmphy

ERSKINE-MURRAY, J.
Handbook of ereleu Telegraphy.

FAHIE, J ‘)
Hutoryo Wireless Telegraphy. 1899..

FLEMING, J. A
Principles of Electric Wave Tele 1906
Elementary Manual of Radio-telegra, dp y
Radlo-tel hony for Student.s an Opera-

1908......

1907...

BOWGRAVE’GRAHAH P.
Wireless Telegraphy for Amateurs.

KENNELLY, A. E.
Wireless Telegraphy and Telephony. en-
and reprinted. 1909

1907...

KEER, R

Wireless Telegraphy.
LODGE, 0. J.

Signalling across Space without Wires. 1901
MASSIE, W. W., and UNDERHILL, C. R.

Wireless Telegraphy and Telephony Popu-

larly Explained. 1908

MAVER, W

Wireless Telemphy.
MAZZOTTO,

Wireless Telemphy and Telephony. 1906..
MONCKTON, C. C. F.

Radio-telegraphy. 1808................. 4

POINCARE, H., and VREELAND, FaK,
Malx984 's Theory and Wireless Telegnphy

1902....0000000000

SAINT OKN
Wu'eleu Te phy for Amateurs and Stu-
dents. 1906.........00000veinnnennn,

SEWALL, C. H
Wireleas Telegraphy.

STORY, A. T.
Story of Wireless Telegraphy.

TESLA, N.
Experiments with Alternate Currents of
igh Potential and High Frequency. 1904

1907, ,0000nvncnnes

. $1.00

3.60

2.00

1.00

114

8

2.00

1.00

Sampson Publishing Co.
6 BEACON STREET, BOSTON, MASS.

Story of the
Pay Envelope

Whether young or old, if you're
untrained, your weekly pay en-
velope will tell the same old story
—skimping along on asmall salary
—living expenses advancing year
by year—no hopes of a raise—
Why? Because you lack the #ain-
ing that makes promotion sure.

Training makes the difference in
men and in salaries. The untrained
man of sixty, in spite of his years of ser-
vice, can earn no more at a common job
than the untrained youth beside him,

The American School of Corre-
spondence trains men to fill well-paid
positions in business and engineering.
If you want to get ahead —to get
bigger pay — check, in the coupon
below, the position you want to hold
—and mail to-day.

The coupon will bring 7o ageni—
we employ none; it will bring specific
information and sound advice. Tell
us frankly your condition—your ambi-
tions—and let us show you how to get
a better position and better pay.

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

xiii

OPPORTUNITY COUPON

American School of Correspondence:

Please send me your Bulletin and -dv-emchow
[ can qualify for position marked **

Coct Ac:outnt =
o c.n'f 4 Pablic Acc'nt +-n.Sani
Audit: ..Steam Engineer

::..Fiu Insurance Eng'’r
«...College Preparatory

ssecacnnsene

cesesesascrnsne

Occupation..... e tals S Ak B s o blo Mienloiosianse 4
Elec. & Mech., June lo
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A STORY BOOHK FREE

Very interesting and instructive to those wanting the very best edge
tools made. A postal add: to Mack Co., 18 Brown’s
Race, Rochester, N. Y ., sole makers for more than thirty years
of the famous D. R Barton tools, will bring it with thelr catalogue.
{In writing mentien this magazine.]

$3 Worth of Certainty

“ECLIPSE”
Battery Ammeter

It will tell you exactly where
your batteries stan $3.00

ELDREDGE ELECTRIC MF6. CO.
12 P.0. Sq., Spriagfield, Mass.

Save Yourself 509 on Wireless
Colls by Sending in This Ad
These high grade Wireless Cofils, like

the illustration, wound with the highest L]ullity

of led wire, are capable of p f)
ood hot s?ark from 3 inch to 33 inches in

e , With this advertisenient our prices are

No. 1, % to 5 in. $3.60.  No.2. 3% to 1% in., $4.50.

as follows:
No. 3,14 to 2 in., $9.00. Storage Battery, $12.00. Storage bat-
teries will deliver 6 volts for 60 ampere . ours and uaranteed for one year.

e discount to dealers. We have a catalogue but these are our prices,
so send in the ad and we will send you the ¥oods as per prices guoted,
All goods guaranteed. Particulars sent for p—Dealers free.

LEMKE ELECTRIC GO. (Dept. E. M.) Milwaukee, Wis.
POST-

WIRELESS CONDENSER. $2.50 "s5%

16 ADJUSTABLE SLIDES. CANNOT BE DUPLICATED
ELSEWHERE UNDER 88, 1,000 OTHER BARGAINS.

BURTT MFGC. CO., WoLLASTON, Mass.

Sinw > CASH PRIZE.
6 issues . CONTESTS

. In Every lssue

of the

STUDENTS ART MAGAZINE
Teaches DESIGNING, CARTOONING, (LLUSTRATING, LETTERING
and CHALK-TALKING. ~Publishes aad Cricises Stadests’ Work.
Miress G. H. LOCKWOOD, Editor”

Instructor L-S ART SCHOOL. Kalamazoe, Mich. Dest.. 15
$64.00 per day the record
of the CAMERA-SCOPE

And we can prove it. Anyone can operate {t. Makes
6 finished button photographs a minute. Price
C Scope with for making 300 gictum
(enough to pay for the complete outfit) $25,00.
Extra buttons §1.00 per hundred; extra frames $1.50
per gross. Be independent and make money for
yourself. Write mvda&.

W. S. MOUNTFORD, 100 Maiden Lane,

New York, N. Y.

STEEL

erass BALLS

«“ ENIPE" Pat.

BALL BEARINGS

§-inch.shafg and up.
o fitting ; just push them on.

10 cents in stam%s‘l for san?le.
PRESSED STEEL MFG. CO.,
454 The Bourse, Philadelphia, Pa.

ELECTRICIAN AND MECHANIC

Before Designing Your
ELECTRIC MOTORS OR - DYNAMOS

SendAggl;‘ our Clrc‘nlar of &n'.‘lotmg% nng
prts. tare digcs, commutators, brus|

Iders, ete., rord"' tors of 1.0 to'2 h. p.
Dynamos to 25 light. FINISHED MX-
CEIINES AT LOW PRICES,

We always lhave a few second hand
Motors and (ias Engines. If you need any-
thing in a mechanical line write us.

F. E. AVERILL, Mgr.
363 7th St., Buffalo, N. Y.

OUR VERY
USEFUL
HANDBOOKS

A SMALL ELECTRIC MOTOR TO
BE BUILT WITHOUT CASTINGS.
By Wm. C. Houghton

......... .10
HOW TO MAKE AN ANNUNCIATOR.

By T. E. O'Donnell .10

HOW TO GRIND AND SET EDGE
TOOLS.
.10

MAKING AND FIXING ELECTRIC
BELLS AND BATTERIES.
.10

TEMPERING STEEL, ANNEALING
AND CASE HARDENING IRON.
.10

DYES, STAINS, INKS, LACQUERS,
VARNISHES AND POLISHES.
By Chas. G. Leland and Thos. Bolas. .10
WOOD-CARVING FOR BEGINNERS.

By Chas. G. Leland. Revised by
Erank” HY5Bal ™ et ey e .10
GOUGE-WORK AND INDENTED

WOOD WORK.
By Chas. G. Leland and Rev.
ELGH Eamberts. £ %4, SisSngen

DESIGNING AND DRAWING.
By Chas. G. Leland...........

SAMPSON
PUBLISHING CO.

6 Beacon St., BOSTON, MASS.
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E ‘ SCHOOLS
unree WIRELESS *EM2%
COURSEKES
Operating. Constructing. Engineering.
TERMS

Mo

months; also

Spring, Summer, Autumn, Winter.

Speed Classes for amateurs and others during the summer

Special rates upon request.
Call or send postal for illustrated catalog “ E.”
Boston Telegraph Institute

899 Boylston St.,

E. . KNOWLTON, Pres. (Member Society of Wireless Telegraph Engineers).

SESSIONS
Afternoon.
SPECIAL

rning. Evening.

instruction in Theory - and -Assembling.
Mention *speed classes.”

corner of Gloucester St.,

Boston, Mass.

»RIDER AGENTS WANTED

N in each toqwn to lﬂd} and erxfihiblt ?mple 1910 model.  Write
\ b fal Ofer. nes
G Spected 07, Finent $10 10 $27
with Coaster-Brakes and Puncture-Proof tires.
1908 and_ 1909 MODELS $7 to $'2
ALL OF BEST MAKES....
Au10£ 8=codilld-llanl!w Wheels
— ” 'S ana Moaeis, lmfﬂ-f ”

A Great Facte-y Clearing Sale. $3 to $8

on Approval without a cent

We Ship
 apecii i e 10 Days”® Ereo Trial

& RES counster-brake wheels, lamps, and

y sundries, Aaly uswual prices. DO NOT
/ BUY tll you get our catalogue and off~r. Write sow.

FEAD CYcLE’Co. Dept. 250 CHICAGO

ELGIN!

THE HOME OF OUR 1-16 H.P,
AUTOMATIC STEAM ENGINE

Engine has fly-ball governor and speed regulation and will op-
erate a small dynamo. Complete engine, $6. Blue prints and
instruction sheets, 25 cents. Castings and material, $1.50.

CLOSED CORE TRANSFORMERS
for wireless telegraphy. 3% K.W., 15,000 volts, $2000;
K.W., 20,000 volts, $25.00. F.O.B. San Francisco,
al. These transformers can be attached to any lamp
socket without resistance. Secondaries are wound
with enamel wire. Y

J. H. WHITE
254 Hansford Block, San Francisco, Cal.

Wireless €Experimenters

‘CHE new edition of our large 1910 catalogueis justoff

the press, and ready for distribution. It contains
everything worth knowing in the Wireless line, alsoa
large page of Morse, Continental and Navy Codes.

Send two cents in stamps for copy.

The I W. T, Wireless Co, ic2ePisry

PAT NOVELTY CO.
Elgin, I1l.

Box 193

PECIAL MACHINERY, DIES, TOOLS, MODELS
METAL SPECIALTIES.—INVENTIONS

PERFECTED.
153% S. jetierson Si,

NATIONAL STAMPING
& ELECTRIC WORKS

NORMAL COURSES

Our Home 8tudy Courses for teachers prepare
for Certificates of every grade.

Special courses in Pedsgegy, Psychelegy, Primary
Methods and Kiadergertes, . .

We assist in securing positions.

Over one hundred Home 8tudy Courses under
Professors in Harvard, Brown, éornell andlead-
ing colleges. 258 page cataleg iree. Write te-doy.

THE HOME CORRESPONDENCE SCHOOL

Dept. 79, Springfield, Mass.

Dr. Campbell
Principal

BOOKS THAT SHOW YOU HOW

Send in One Year’s Subscription to

Electrician and Mechanic

and we will send you FREE, six back
numbers, if you will advise us that
you desire them. Remember,

Just off the Press
Automobile Troubles and How to Remedy
Them. Automobile Driving Self Taught.
Automobile Motors and Mechanism.
Ignition, Timing and Valve Setting.

A B C of the Motorcycle.
Motor Boats : Construction and Operation.
Flexible leather and cloth bindings, round corners.
UP.-TO-DATE, RELIABLE, e $1.50 and $1.00
each, postpaids Sold by Booksellers, Auto and
Marine Supply House or direct. THE CHARLES C.
THOMPSON CO., Publishers, 350-338 Wabash
Avenus, Chicago.

===
ez
O

FAUTOMOBILE

TROUBLES

18 MONTHS FOR THE PRICE OF 12,

$1.00

M AGI TRICK our cidiogic and
we wl Se“dvo
F R E E 10c TRICK FREE.

REE.
Paanless Trick & Novelty Co.

3148 STATE STREET,
Chicagxo, I11. Dept. U.

- SAMPSON PUBLISHING CO.

6 Beacon S.treet Boston, Mass.

BRAZING and SOLDERING &y jauss . Hiopant

The book that shows you just how to handle any job of brazing or
soldering that comes along; tells you what mixture to use, how to
make a ce if you need one, “Full'of kinks. ‘Fousth .4dition,
Price 35c. 8ampgen Publishing Co., § Begcon §t.,Boston, Masa.
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VARIABLE SPEED ALTERNATING
and DIRECT CURRENT MOTOR
1-12 and 1-8

‘H. P, nl

The BARNE

for all family wash-
ing machines. The
1.8 H.P. size for
coffee mills, print-
ing presses,etc. We
also manufacture a
112 H.P.A. C. or
D.C. Dental motor
with chucks for
emery wheels and
buffing purposes.
All motors gusranteed. Responsible agents wanted.

BARNES MANF'S. CO. 25 Belmont Street, Susquehanna, Pa.

WIRELESS TRANSFORMERS !

« W. “Conpensin - $30.00
; OtEf' sizes onrapplication. Catalog Free.

E. 8. RITCHIE & SONS
114 Cypress Street, - Brookline, Mass.

1
2

"= Wireless Apparatus

With our Wireless Outfits fou can re-
ceive mess: from 6 to 1,500 miles.
Outfits costing from $1.80 up. Rlectro-
fytic Det as cut ted on hard
rubbet base. Price $1.50, by mail, extra,
12c. Send 2c..stamp for our complete
- Wireless and Electrical Catalogue.

Etheric Electric Co., 71 Barclay St., New York

DE ls We share

risk of pat-

ent application. Write for terms
and 1!

et. Consultation free.
MILO B. STEVENS & CO. Estab, 1864
14th St., Washington, D. C

Replying to inquiries, we announce that
We do not sell

Wireless Detectors

Foote Mineral Co.
Mineralogists and Dealers in Crystals
and Pyre Minerals for all Purposes
other than Wireless.

107 N. 19th Street, Philadelphia, Pa.
Established 1876. We refer to any Mineralogist.

YOU CAN DO GOOD WORHK
THE FIRST TRIAL PAINTING

WITH THE “EFEASY SYSTEM"
A simple, inexpensive s¥stem for beginners

to learn sign painting. If you want to learn

a very profitable business or make signs for
our own use, or improve your work, write
or our free booklet. Address

EASY SIGN SYSTEM
Nebraska City, Neb.

for others. Big demand
right among your own
acquaintances. Also
Hotels, Groceries, Res-
taurants, Churches,
Lodges, Printshops.
Our presses, though low
in price, will print any-
thing from a business
card to a small newspa-
per and do work t
will satisfy the most
exacting,

Just the Press for

the boy who wants to startin the printing business. The presses
are sul tially built and will lasta lifetime. Use standard metai
type, half tones, wood cuts, etc., and can be operated by any boy
or man without previous e. The most presseson
the market at prices within the reach of all. $3.50 to $43.75.
All Guaranteed. Write today for Free Catalog No. 5 A.

L. M. CARROLL & CO., 605 Pest Bldg., Chicage, il

You Can Make Money Printing
7

Hotel Bancroft

Cor. 18th and H Streets, N. W,
WASHINGTON, D.C.

Cars pass the door to all parts
of the city. Near War, Sptate,
Navy and Treasury Depts.

A first-class modern hotel.
American Plan.

Moderate rates.

Rooms single or en suite, with
or without private bath.

The service and cuisine of the
Hotel Bancroft combine every
convenience known to hotel

RATES

Ameérican $2.50 to $4.00 per day
European - - $1.00 and upwards

R. H. BENSON, Prop.
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== Quality in=—
Wireless Apparatus

Al our a.p(lsaratus is of the very hiiihest working
efficiency and of the finest finish. All parts of the
apparatus have been carefully selected to give the
greatest results.
COMPLETE RECEIVING SET FOR 500 MILES
with Single 1,000 ohm Receiver, Head-
band and Cord. Fixed Condenser and
Detector Stand. Double Slide Tuning
Coil. Blue print of connections.
5 T e 00 0568 0.00.0 0000 05,3 70 HABAO 0.0 $10.00
[COMPLETE RECEIVING SET:FOR 700 MILES
with 2,000 ohm Phones, Double Head-
band, Cord, etc. Detector Stand and
Pixed Condenser, Variable Plate Con-
denser. Double Slide Tuning Coil.
Prios ... hakest i oo ataeaaans I $20.00
COMPLETE TRANSMITTING SET, 4-7 MILES
with 1 inch Spark Coil. Transmitting
Condenser. Helix. Spark Gap. Regu-
lar Legless Telegraph Key. Price..... $12.00
COMPLETE TRANSMITTING SET, 10-16 MILES
with 2 inch Spark Coil. Glass Plate
Transmitting Condenser. Helix. Sﬁark
Gap. Regular Legless Telegraph Key.
Price ..ot iiinon e esnassancnns $20.00

Other sets of Qv'eater sending and receiving capac-
ity. Mr. Leon W, Bishop, Wireless Editor of the
Boston Post, is with us and will be glad to furnish
special{diagrams andjinformation at:low rates.z

BUBIER | ELECTRICPIMFG.® COMPANY
Salesroom, 130 Market St., Lynn, Mass.

SELF-REGISTERING WIRE GAUGE

Illustration Full Size

An accurate, quick reading wire gauge. Will
register instantly the B&S standard size of any wire
from Nos. 0000 to 18 inclusive, Made of hardened
finished steel.

PRICE 25 CENTS

Can be carried on the key ring or small safety
chain, or in the vest pocket.

Our catalogue 24M of other Novelties and
Electrical supplies sent on request.

MANHATTAN ELECTRICAL SUPPLY CO.

17 Park Place, New York.
188 Fifth Avenue, Chicago Ill.

FLYING MACHINES

PAST PRESENT FUTURE
e Mumall and Hensy Groenty: Tois wock

was written with a view to presenting a popular exhibition of this
iptensely interesting subject. 13 mo.~134 pages—fully {llustrated.
Price, 50 cents, postpaid.

SAMPSON PUBLISHING CO.
6 Beacon Street - - - Boston, Mass.

OPPORTUNITIES

Klectricians and Mechanizs

Are found in the growing cities and towns in all
parts of the country. Many of these places offer
exceptional sdvantages in this line for enter-
prising men. If you are not satisfled with your
rrmnt location, it will be to your interest to
nvestigate the openings listed in

OPPORTUNITY

the wonderful new publication devoted to busi-
noss opportunities. It tells-where ths openings
are for all kinds of industrial enterprises and
gives full particulsrs of the advantages offered
by each Jocslity. It describes new towns and
the opportunities they offer and lists the open-
ings in the older communities. In & word, it is
an asutboritative source of information sbont
busi b in sl secti of the oountry.
Whether you are an employer or an employee,
you should send 10 cents for a specimen ocopy.
You are also privileged to write us resarding the
kind of opening you desire; your communication
will have promp$ snd careful attention.

THE PROCRESS COMPANY
888 Rand-McNally Building, Chicago, IlI.

HOW TO RUN AN AUTO

“Homans’ Self Propelled
Vehicles” gives full detalls
on succesaful care, handling
and how to locate trouble.

Beginning at the first prine
ciples necessary to be known,
and then forward to the prine
ciples used In every part of &
Motor Car., 3

It 18 a thorough coulse tm
the Bclence of Automobiles,
highly approved by manue
facturers, owners, operators
and repairmen. Contains
over 400 {1lustrations and dia.
grams, making every detafl
clear, written in plain lan-
gusge. Handsomely bound.

PRICE $2 POSTPAID

SPECIAL OFFER

The only way the practiocal
merit of this MANUAL can
be given is by an examina-
tion of the book itself, which
3 we will submit for examinse.

tion, to be paid for or returned,
after looking it over.

Upon 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

Kindly mall me of Homans’ Autemebiles, and, if found satisface
m.l'iﬁmmﬂ;iamumuoo, wntm.n-booku,u.

Naxuz
ADDRESS
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P AT E N TS Secured Promptly and with Special Regard
to the Legal Protection of the Invention
HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST

C. L. PARKER, PATENT LAWYER

Patents, Caveats, Trade Marks, Copyrlghu, Reports as to Patentability, Validity and Infringement.
Patent Suits Conducted in a]l States

REFERENCES: American Tire Co., Lippincott Pencil Co., Automatic Vending Machine Co., Internationa
Ore Treatin Mnchinexg Co., Globe Machine and Stamping Co., Metal Manufacturing Co., Builders Iron Foundry,
Morgan Machine and ngineerinfg Co., Berkshire Specialty Co., Stewart Window Shade Co., Macon Shear Co.,
Acme Canop&Co.. Oakes Manufacturing Co., Cox Implement Co., Columbus Bugfy Co., National Index Co.,
Handy Box Co., Iron-Ola Co., By-Products Chemical ., Alabama Brewing Co., National Offset Co.. Antiseptic
Supply Co., Floor Clean Co., Fat Products Refining Co., Richmond Electric Co., Railway Surface Contact Supplies
Co., }-z)dem Electric Co., Sohm Electric Signal and Recording Co., Wireless Electric Appliance Co.

Mr. Parker on November 1, 1903, after having been a member of the Examining Corps of the U.S. Patent Office
¢ ver five years, resigned his position as examiner to take up the practice of patent law.
Address, 32 McGKLL BUILDING - - - - - - - WASHINGTON, D.C.

Home Study Courses TELEGRAPHY

Over one hundred Home 8tudy Courses under TAUG“T
professors in Harvard, Brown, Cornell and lead- {n the shortest possible time.
ing colleges. The Ompigraph Automatic
Academic sad Preparsiery, Agricsitursi, Commereiel, Transmitter combined with
Wormal and Civil Servics Departments.

Preparation for Colisgs, Teachers’ and Civld g 2 t’ Sends you mes-
Service Ezamlu’:tlnnl. &Y = = et o ' sages at u:ym |jalu: :;'u
250 page cataleg free. Write to-day. %&, T3S expert r would. Five
e = ; clrcular .
Prot. Genung  THE HOME CORRESPONDENCE SCHOOL TREEEEY) o e .
L7 LI Dept, 1, Springfisld, Mass. | S« Connat B N 'vork

e B orhuang | | PATENTS SECURED

ENGINEER. WASHINGTON, D. C. OR FEE RETURNED. Send Sketch for FREE REPORT as

to Pltn!abilltzi“ GUIDE BOOK and WHAT TO INVENT

Mr. Brown is a graduate Electrical with valuable of Inventions Wanted. SENT FREE.
Engineer and was for nine years an PA T E N T Million Dollars offered for :ne invention; $16,000 for oﬁ?::..
Examiner in the United States Patents secured by us advertised free in World's Progress; Sam-
Patent Office in Electrical and ple Free.

Meshanlul Divislionsi and can t:liererorz LAWY E R VICTOR J. EVANS & CO.

render expert service in preparation an

pro:ccu!ig): of casesjin Prte:t Office. 8end Sketch for Advige, 815 F Street Washington, D.C.
HOROLOGICAL DEPARTMENT .

BRADLET FOLYTECHNIO INTITORE 40,000 VOLTS

Institute ’
PEORIA, ILLINOIS
LARGEST and BEST WATCH
B80HOOL IN AMERICA

Vyo teach Watch Work, Jewelry, R A y - 8
§ Rwlum, Ve, P D9 NOTTOUCH WIRES
® rooms near schoolat moderate rates. L4

Send for Catalogue of Information.

Copyright 1910 by G. H. Kees
; EVERY ONE who owns or operates a WIRELESS STATION should be
ex‘ui ped with our WARNING PLATES. Placed above your trans-
B l mitting it a very hand and
ue rocess aper warns your friends and visitors of their immediate danger of touch-
::Zsiu:: .w mrla.lus. ")[:ml;(e1 l::es -r; mftde of heavy brass, Clx:: eische;

: o Tge, etters, the faces of which are i an

Bl ue Pﬁntln g in great contrast to the background. which fsa jet black'.)o Plates are
DraWin M teri l i’;‘l;d’eé‘";xlg.‘?o.é‘o. 38'. 40 a'nd ilillh.Ol)lJ volt;. hPrice 81.?0 each‘:_ mafl-
- Lap also furnish a much heavier plate, of same
g aterials general design, $1.76 cach; mailing, 36c extra. Wepalso manufac-
ture call letter platesin 1, 2or 3 letters, Prices upon specifications,
Address all orders, accompanied by postal money order or express

Chas. E. Moss 383%5?&2 %ARSESET order.tothe Eagtern Electrical Equipment Co., Delair, N, J.

vormiois PATENTS mar pay

Special Offer.—Send Sketches or Photograph, or Model for
free report as to patentability, Prompt services — Excellent Ref-

erences.
to LESene Yo Invesion: How s SO Vo P e RS TR YRR Raomsh Facafiar Wit
ent succeson s s The Reece Threading Tools
. E. OMAN
BTN 1 TrioE diee v i Including SCREW PLATES, TAPS., DIES, etc.
_ 801 F Street, .W.  Washington, D. C. Special Trial Offer
“R Premier” No.1 T T
FREE —Two Books: | ,,,_, REFERENCES Wrench and one each No. 3¢
; 61-PAGE ington_D. C.; Little Glant Hay 3-48, 4.3, 6-32, 832, 10-24, 12-24
‘qINVENTOR’S GUIDE" {m Cr:"hnc:;"‘;f e;re‘,;:‘,rk (éf" and 14-20 “Hercules” Machine
2y AND 64-PAGR N.v.;gF-;;mm"Mrg. Co.. Noy: aS:m :dgrﬁlonsreel::tepos Sif.::
Proof of Fortunes in Pateats- | O TR o, 116-Page c:ul e F %
a 1 How to Invent” | All}.ster&Upﬁon?';%'l’t and, Ore. E.F REEC-E EO oG‘r‘:eeng;ld, Mass
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The most wonderful and

Ml fascinating scientfic study

of the age. Every Bov,

GIRL. and GROWN-UP

v 3\ should know about it. The

== - new “VOLTAMP
ELECTRICAL PRODUCTS"—our 112-Page Catalo,

now ready, the most complete and interesting book ever issued, is

full of illustrations and descriptiony of the latest Voltamp Elec-

trical 1 Motors, Dy Toys, Machine Models, Tele-

h and **W IRELESS" Instruments, Ruhmkorff Coils, Spark Coils,

er Tubes, Switches,Meters, Lam: ights, Transformers,

Tools, etc. The greatest line of Mr:x'lature Electric Rail-

ways ever shown. Anything Electrical for Anybody.
Prices consistently low. Send for

this catalog 6c in stamps or coin

(no postals answered) which will

be refunded on first order of 80c

Wite BId., Baltimore, Wd.

GREATEST Bors Book EvEw WrITTEN
Tels how 1o mein » Seam Engine. Comera. Wind-
mall, Microscopa,  Llectrie h.:-v»h Telephone,
DLTLIM Boats of avery hond. hites. bolloona,
olc. Over 200 Pictores. This besk ond Cotologus
wnly 10 cents, postpasd.

v 3 COMMERCIAL ELECTRIC CO.

Depl 2 Kewanee. 111.

Are you prepared for this call—no matter from
which department it comes? Just think what it
would mean to have constantly at your elbow for con-
sultation, an expert on the very problems that puzzle
you. That's just what you would have in the

CYCLOPEDIA OF

Applied Electricity

N - Self- Taught Sixz Big Volumes—Bound in Half Morocco—2,896 Pages
SPANGENBERGS A plain, easily-understood volume for ALL 7Tx10 inches—printed on special paper in large,

PRACTICAL who have nof had the opportunity of learn- clear type—2,000 full page plates,
" ~ :_ng this lul;.‘j::t t}tlhoroughly.l or :'dho ;;v’e diagrams, formulas, etc.
SITell | forgotten w O L) Written by thirty expert Electrl Bnmm. the biggest 1
{ ARITHMETIC E‘;lmfhl(‘sEQ.:{llimEsbog:o TEACH- the l:;{u{lun.rw:ls a yorklng:‘ulde the nud:t or pr,an:;c:;
| Self Tausht et el o R EY) “ 60 cts. or a ready work for the expert.

9 (Smmps accepted), leather binding 41, Examine the Books at our Expense

4478 W. Belle pl., St. Louls, Mo. So confident are we that the books are just what you

want, that we will send them to you by prepaid ex-
press—you keep the books & days—examine them
WANTED—CHAUFFEURS— carefull{‘, test them, apply them to your every-day

AUTO SALESMEN wI%x;k. dsatisﬁed ‘:hat.t e boo]l:s are thebl{iloit dcom-
plete and comprehensive work ever published on
SALARY 8150 PER MONTH electricity keep them, send $2.00 within five days and

Young men of good character may become cx- 2,00 2 month until you have paid $18.80, the special
L D er i U R D l’ntroductory price—the regular list price is $36.00. If

e teach you by mail. Many graduates tour & & A
Europe in ...mnf'er at bi sax;,ief“d expenses. not suited to your needs, notify us. We will send for

tl;m of ‘!:’lﬂon palylble h“we sic‘un u 8 posi- them at our expense.
) Y Wriie for deaemptive plan € —IMPORTANT SUBJECTS TREATED—
Robert L. Myers, AUTOMOBWE COLLEGE OF WASHINGTON, Electric Wiring — Electric Telegraph — Wireless
Salary $150 mo. Washirgten, D.C. Telegraphy—Te utograph — Theory, Calculation,
Largest school of Auto engineering in the U. S. Design and Construction of Generators and

Motors—Types of Dynamos and Motors—Elevators
abin_if.t l(;.uni‘_f:t Mot{\;ﬂ;—DkecEPﬁven;{ﬁhlno
op Tools—Electric ting—Electric Railways

ELECTRIC (V;;;:;gssHi;gcﬁlﬁftf: f';,?g;::( —Single Phase Electric Elilwuys—Mlnnzement of
Batterics, Belts, Bells, Pocket Dynamos and Motors — Power Stations — Central

mos, Motors, Fans, Toys, Railways,

Lamps, Telephones, House Lighting Plants, Books, 1f its electric Station Engineering — Stor'éﬂ Batteries — Power
we have it. UNDERSELL ALL. Fortune for Agents. Catalog 4c. Tmnsmiuion—Altem-tln‘ urrent Machinery —
OHIO ELECTRIC WORKS, Cleveland, O. Telephony—A tic Teleph — Wireless Tel-

ephony — Telegraphone, etc.

For a short time we will include, as & monthly supplement, for
one ly;reari;‘l’le TECHNICAL WORLD MAGAZINE. This is s

Make the Farm Pay || rei's iy, i of Toeatioh Coatry ientfc ace
written {n_popular form. Also e latest on
Cqmplefa__l!oma Sulxdy Courses in ""':::": timely topics in Invention, discovery, industry, etc.
Pouitry Cuiture and Veterisary Scieses under PnH. O IO OB O o D L ORI O el e i
Brooks of the Mass. Agricultural College, Prof. FREE OFFER COUPON

Craig of Cornell University and other eminent
teachers. Over one hundred Home Study

Coursea underable profeasorsin leading colleges. American Schuol of co"sspondenca
CHICAGO

250 page calaleg fres. Writa te-day.
€ CORRESP E S , U.S.A.

T THE HOME CORRESPONDENCE SCHOOL = T et T le iy Eofradunt
rof. Brool B 3 ease send Cycloj of or five days free ex-

Dapi. 88, Springliald, Jass ination, also T. W. for 1 year. 1 will send $2.00 within five
days and $2.00 a month until 1 have paid $18.80; or notify you and
hold the books subject to your order. Title not to pass until fully

o paid. Elect.&Mech. -8'10
““How to Construct a Practical
o NAME ccovecaeen Ciesederernacssan eessensanes .o cen
Wireless Telegraf’’
With oi(}l“s'zr;'ﬁ‘)l}\syz dlat.gmmg,‘ and ﬁniu(ltlopy O; the ADDRRSS::ccve0 sressnne P L LTy sescana sesercsne
es, 25¢. c stamp brings our tin o
el gupplig:. etl OCCUPATION. .. ... Wt Ol atar T AR Fo0o kA B
CHICAGO WIRELESS SUPPLY CO. EMPLOYER. .ccvcoovsonssorssnrancsosse
Room 52A, Auditorium Office Bldg.. Chicago, Ill.
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SALE AND EXCHANGE

Advertisements under this heading, without dis-
play, 8 cents per word, cash with order; minimum,
75 cengl. - Black-faced type, 4 cents a word, mini-
mum, $1.

WIRELESS TELEGRAPHY

ENAMELED WIRE FOR TUNERSi 300 feet, No. 28,
or 125 feet No. 24, for 25 cents. A few 3-inch tubes 1
foot long, wound with No. 22 bare bare co per wire,
8] by machine, 50 cents each. Cardbo. tubes per
foot 436 and 5 in., 20 cents; 33§ and 4 in., 12 36 cents;
23% and 3 in., 10 cents; special resistance wire for
tentiometers, 400 ohms, cotton covered, 10 cents;
%0 ohms of enameled cents., All mail orders
rom tlgﬁlled. MIDDLESEX WIRELESS SUPPLY
8O, 12 Beacon St., Somerville, Mase. near Insorn. oo,
Cambridge. (6)
GENUINE SILICON AS MADE AT NIAGARA FALLS.
Best for wireless work. 25 cents and 50 cents the piece,

Mailed to any address. Send stamp for circular of
Aglpantus. ODELL ELECTRIC CO., 7 Ericsson St..
Belmont, Mass. (8)

WIRELESS CONDENRSERS.—Sending and receiving.
New features. Finely finished. The for experi-
menters. Send for description, prices and photographs.
D. S. LEECH, Lima, Ohio. (6)

OUR LISTS of electrical and wireless supplies and
exgerimental npgﬁmtus for May are now ready for dis-
tribution. We have a large stock of small parts for
experimenters who wish to construct their own agpara-
tus. WOODSIDE ELECTRIC SHOP, 38-40 ryant
St., Newark, N.J. (6)

SPECIAL PRICES—1,000 ohm wireless receiver,
double pole, special thin diaphra m, hard rubber case
wound with copper wire, $1.75. ther covered head-
band, double, $1.00; single, 60 cents. ‘National’
receiving  condenser, 30 cents. WATERHOUSE
BROS., Bourne, Mass. (6)

NEW CLAPP-EASTHAM RECEIVING TRANS-
FORMER for sale. Also break-in key slidin; receiving
condensers; new 6 in. induction coil; electro ytic inter-
rupter; controlling switch. Address all inquiries to
NEWELL A. THOMPSON, Jr., 31 Brook St., Brook-
line, Mass. (6)

SEND SILVER QUARTER for copyrighted, illustrated
article, instructions for making a pocket wireless tele-
graph receiver to be attached to any overhead electric
current-carrying wire. Lightning attracting antennae
unnecessary. CALVIN TOMP S, 452 West 164 St.,
New York City. (6)

FOR SALE—One 3 k.w. Ritchie open core transformer
and oil condenser for same, also multiple spark gap and
rheostat constituting a complete A. C. sending outfit in

fect order. Original cost $200.00. This is your chance
or a high powered station. First moneyltaken. Cash
$80.00, %Og?l‘oN TELEGRAPH INSTITUTE, 899
Boylston Street, Boston, Mass. (6)

MACHINERY AND TOOLS

FOR SALE—LATHE: A good 12 in. Screw Cutting
Engine Lathe, chuck and tools, for considerably less
than $120. S. B. MACHINE TOOL CO., Emerick St.,
South Bend, Ind. (tf)

AGENTS make big money sellingZour new sign letters
for office windows, store fronts and glass signs. An;
one can put them on. Write todué for free -.th’;
and full Futiculm METALLIC SIGN LETTER_CO.,
426 N. Clark St., Chicago, Ill.  (tf)

LOCAL REPRESENTATIVE WANTED.—Splendid
income assured right man to act as our representative
after learning our business thoroughly by mail. PFormer
experience unnec 2 we require is honesty,
ability, ambition, and willingness to learn a lucrative
business. No soliciting or travelling. This is an excep-
tional opportunity for a man in your section to get into
a big-&myin business without capital and become in-
de: ent for life. Write at once for fuchulam.
Address, E. R. MARDEN, Pres. The Nat'l Co-op.
DRealc E(s7t)ate Co., Suite 453, Marden Bldg., Washin, gton,

SONGS, POEMS wanted: we write music, publish on
{%yl.lty. DOMINION, 60'W. 25th St., New York, N.Y

PHOTOGRAPHY

KODAKS, CAMERAS, LENSES, EVERYTHING PHO-
TOGRAPHIC—We sell and exchange. Get our latest
bargain list; save money. C. G. LLOUGHBY, 814
Broadway, 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 bizgut and best photographic
magazine published in America.
articles, formulas, and directions for

tures. e i d ly prize com-
petitions o to all readers with liberal prizes. The
editors criticise readers’ nts and answer questions.
{lf: you are interested lin p otolganphyt.. yogllgguld know

¢ ma ine. e CO o, cents, . .
gMERf(i‘AN PHOTOGRAPHY, 1164 Beacon: Bronr

oston, Mass.

MISCELLANEOUS

$10.00 WASHING MACHINES do npot wash as clean.
or as easy, as ours. Let us send you our machine with
agent’s terms.  $1.00 delivered. F. L. ARNOLD Co.,
Curwensville, Pa. (6)

HOME-EDUCATIONAL SCHOOL — Practical methods
of education.. Cc Branch ain English, Prac-
tical Arithmetic, Business forms of all kinds uugéxt in
Eour home. Send today for particulars, HOME-EDU-

ATIONAL SCHOOL, Dept. C, 17 E. Third St.,
Dayton, Ohio. (6)

] POST— CARDS.—10 beautiful colored view cards ok
old New Orleans, 15 cents. Historical sketch of view
ix; eac(}lxot;ard. G. WALLACE, 103 Royal, New Orleans,

AUTOMOBILE INSTRUCTOR.—Book tells how to
run and adjust them, explaining all gasoline automo-
bile engine troubles, etc. 25 cents stamps or coin.o S;ﬁ.

isfaction teed or money refunded. GE
PEARSO]&, Desk J, Bala, Pa. (6)

MAKE YOUR OWN FURNITURE at one-fourth usual
cost. Full size patterns, complete directions: Fireless
Cooker, 25 cents; Porch Swing, 50 cents: Morris Chair,
75 cents. Send 10 cents (one half price) for hall seat
pattern, and circulars, Satisfaction uaranteed, or
money refunded. HOME FURNITURE PATTERN
CO., 402 Potter Building, Birmingham, Ala. (6)

HELP WANTED

WANTED—AGENTS, MACHINISTS, ATTENTION!
Increase salary. New revised Saunders Hand Book
Practical Mechanics. Best ever ready reference, Thou-
sands in use. Postpaid, $1, cloth 1.25; $1.50 leather
flap. Big profits. E. H. SAUNDERS, 216 Purchase
St., Boston, Mass. (2)

HELLER'S SCHOOL OF MAGIC offers Spirit Photo-
graph Trick, The Erutest card trick of the age. Price, 80
((::eiltxts (sl;rof. HELLER, 101 West 80th St., New York

y.

ATTENTION! “Howto Make a Portable Wireless
Tel h Outfit,” 25 cents. Twelve chaptersof details,
Profusely illustrated. Stam brings list of constructional
drawings. OAK RIDGE WIRELESS SPECIAL'FY
CO., 6310b Indiana Av., Chicago. (6)
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’
YOUR TOOLS CAN’T TALK 2
S g Bt if marked with a Steel Our Special
= Stamp you will know them by : p
your mark. Steel Initial Stamp, 60 cents, post- M g O f f
paid. Steel Name Stamp, 17 cents per jetter. agazine ers
‘We list below our prices on a e number of the
PEASE, The Die Maker, Winchester, N. H. stat popnla: techical i nnnu.l:fgne and in combi-
nation with ELECTRIC AND MECHANIC, and also
- - 1 prices on a few of the most popular general magazines
mmm ' and clubs. If you do not see the magazines you
M want listed, wﬂt% l‘::h dWedv?‘ll l\;c{:e on l' rice on
any magazine pul ed an e lower you
$250,000 INVENTION WANTED can get anywhere else. Write us what you want
Write for our FREE BOOK; gives list of other needed in. and we will quote you price by return mail.
ML ventions; tells how to protect themn.
\ Patent Obtained or Fee Returned TECHNICAL MAGAZINES
No charge for report as to tenubmty. send sketch or With
] model. Pateats advertised for sale fr Reg. Price Pﬂcg I,i'l(:cc.h&
Woodward & Chandlee. Attotneys, Lyear 1 year X
$3.00 £Aeronautics ............. .. $3.68 $3.68
1383 F St., WASHINGTOR, D. C. O Setioms Attt . 178 278
b Am m i, 1 1B
. erican Carpenter an: er 1. b
P AT ENT THAT PROTECT 4.00 American Machinist. gd eekly) 8.85 4.88
AND PAY 1.00 American Machinist. (Monthly) 1.00 1.98
r 1.50 American Photogra hy ........ 135 12.00
Advice and Books Free. Rates Reasonable. 1'38 AA:er'cnn l;%urlet.ry ournal. .... .;g Hg
q i d erican herman....... . .
Highest References. Best Services. {'38 E?.".'i: ,l,l,; M;:'"di%fii,' < R i& %
’ c th an eelwright. .. 1. g
WATSON E. COLEMAN, Patent Lawyer 100 Carpentry and Building. ... . Lo 178
812 F St. N.W., WASHINGTON, D.C. 1.00 Cement World.... 111101110 "0 170
1.00 Concrete ...........cc00e00s 90 190
1.80 Electric Journal.............. 1.40 2.40
60VER"MENT Pus‘Tlo“s l 3.00 Electrical World. iWeek] .. 3.00 3.80
{.% E{ec:ncnl XIorld. Monthly) 1.(8)15) {.gg
A Civi i 1by E 1 SElectrocraft ... ...00iinennnn d d
MorrI:;nl g;?-::.‘f‘o?:hno eZle:::loxfl‘e S o 8.00 < Engineering News............ 490 05.85
Adopted by over 500 Bueiness Colleges, Y. M. 1.50 Etude. (For Ml.ISIc Lovers).. 1.60 2.00
C. A.'s, and Public Evening 8chools. 1.50 ZField and Stream............ . 150 2.00
Three volumes with maps, $2.50 postpaid | 1.00 - Foundry......... . 1.00 1.86
250 page Neme Study catsleg free. Write te-day, 1.00 ; Garden 5 agazine - 100 1.70
1.00 as Engine .88 1.70
THE HOME CORRESPONDENCE SCHOOL 1.00 Gas Power .80 1.68
Mr, Field Dept. 118, Springtield, Mass. 50 Gas Review, 50 1.38
;gg glardwnre .......... l.gg %gg
K uminatin 5 b
FRE B N E N TN S 1.00 Industrial Magazine.. 88 1.68
MOS8, SUBSCRIPTION (100) TO 1.00 Irrigation Age.... 90 1.68
p ; Y l.SO(FKeli_lI:'l M "iﬂf i 160 2.28
The Philatelic West and Gollector's World | | s.s0™Sanial™ aiing Magasive.... 150 .38
A SUPERIOR, NEBRASKA, U.S.A, i% ﬂ_ﬂnufnlcéu{lingt eweler........ I.gg igg
8 g ineral Collector. ............ d X
.'g’e :;gke:sits'sl:ergee;;c'?eown\lt‘;: ¥nﬁ?é2;? li:gf;?:sn; “.%’J;nﬁ:”:;,' ?lo 3.00 Model Engineer and Electrician. 3.76 8.75
rustrated pertainlnf to Smmgs , Curios, Coins, Postcards, Entire 1.00 Modern Machinery........... 80 1.68
'C‘;gfs N:;ﬂi;:‘:d& SREEAL, L elics of all kinds, Fiscals, etc. Over 1.00 Modern Painter.............. .86 1.88
An ?n:%mned expenslveymentoriou: feature is the ubliuﬂon in .00 Motor Boating............... -70 1.70
eachinumber of illustrations of leading collectors and dealers of the 1.00 Motor Cycle................. 90  1.80
world. A possessor of complete files hasa valuable and interest- 2.00£ Moving Picture World. ........ 180 2.80
ing collection worthy of preservation. l.mtmul CIanPE AN DB e gt oo 1.50 2.00
Twelve Numbers:50c¢. Free 21-word X Notice ggg:gagom{ Gseozlt':phic Magazine. ggg i'g:
ational Sportsman.......... . .
L. T. BRODSTONE, Publisher 3004 Outing ... RO s
.00= Plumbers’ Trade Journal...... d 3
e 1.00=Popular Electricity........... 1.00 1.68
Send for Specimen Copy. Trial Offer of 6 mos., over 1.00=Poultry .............. R o, .86 1.70
600 pages, 26c,tand 36 Postcards, colored and .50 Poultry Keeper.............. 45 1.38
different. 1.00=Power Boating............... 1.00 1.76
$3.00 Recreation.................. $3.00 $3.26
1.00 School Jourpal.............. 1.00 1.78
w l d Y ggg St:ieptiﬁtl:u Ant\‘e_ri(:a,ll}i ........... Z;g gzg
n achine boo e B B
A ou ou 1% ghow Rlﬁl Wl;iiter ............ 1.88 };g
SET NYAD Fen mmnent X uccess Magazine...... ity M 0
Like toOwn 190 Talking Machine World (% 1%
d echnical Wor d 4
A GOOD RELIABLE ggg gelﬁml:ph Age }gg ;gg
o olsterer . . .
Reece Screw Plate 180 Violinist - © 135 238
1.00 Woodworker ................ 90 1.90
s\ mamsssl Genuine Reece Screw Plate Foreign and Canadian Postage Extra
e é:l\z::g'n osmf_cg “;_ 3§'c8r.§¥ Make all remittances by Money Order or
10-24, 12-24, with 5 adjust. Registered Letter
able dies 13-16 diam., 5 Taps, 1 Die Stock, 7 in. long and
Tap Wrench Die complete in polished case with velvet-lined . .
cover. Sent post-paid to ‘any address on receipt of Sampson Publls’.lng CO.
$ 2.95——— 6 Beacon St., Boston, Mass.
E. F. REECE CO., Greenfield, Mass.
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MISCELLANEOUS

FOR SALE—1% H.P. Thomas Bicycle Engine, new,
with carbureter, spark coil and Yplmz, $25. A. N'YON
40 Carolme Ave onkers,

FOR SALE—One special two horse-power gas engine
for electric lighting. One 29/ k.w. dynamo. Will sell
s&p".;.rattz(liy)' or together. F. A. SALISBURY, Syracuse,

ETHE PIONEER GRAPHIC CHARTS are standard
statistical blanks for financial operations or generator
loads. Samples on request. HE PIONEER COM-
PANY, established 1849, Manufactunng Stationers,
St. Paul Minn, (7)

WANTED—Salesmen make 85 to $50 a day, home or travel, side
line or Our i vest pocket size Perpetual
Calendar sells Hotell Stores, Factorlu etc., at sight. Sample by
sealed mail, 10 cts.  Write for circular and terms. Address,

THE CALENDAR WATCH CO., Dayton, O.

" PATENTS SOLD for 5 per cent. We force sales bg
constant advertising. Send for plan. PATENT SALE:
CO., Merchantville, N. J. (10)

Most Sensitive Wireless Re-
celvers for long distance work.

Double pole and most sensitive,
lightest in weight, high resistance
receiver ever made, yet the price
is very low. Worn with absolute
comfort. due to adjustable soft
leather covered head band with
equallzmt ends—ﬁw ear per-
fectly. ist No receiver
double head band. Price, $4.50.
~ Band only, $1.00. Send 2 cents
for catalogue of great values.

Etheric Electric Co.
71 Barclay Street, New York

We can supply a few of the following vol-
umes at prices given below:

AMATEUR WORK

VOLUME CLOTH BOUND UNBOUND
1 Nov. '01 to Oct. 02 $5.00 (None)
2 Nov. 02 to Oct. 03 2.00 1.60
3 Nov. ’03 to Oct. ’04 2.00 1 850
4 Nov. 04 to Oct. '05 2.50 2.00
5 Nov. 05 to Oct. '06 2.00 1.60
6 Nov. 06 to Apr. '07, 6 mos. 1.50 1.00

ELECTRICIAN AND MECHANIC
VOLUME BOUND UNBOUND
uly ’06 to June ’07 $5.00 (None) no smgle coeles
une’08 2.00 $1.

uly 07 to
uly 08 to June’09 2.00 1. 60

All smgle numbers previous to Janyary, 1909 are out
nnt ut we can sell for a limited time a few copies
Gc per copy to meet the demand for early numbers.

SAMPS ON PUBLISHING CO.

6 Beacon Street Boston, Mass.

HELPFUL BOOKS

Automobile Troubles and How to Cloth Leather
Remedy Them............. $1.00 $1.50
Automobile Driving Self-Taught. . 1.00 1.50
Motor Boats: Construction and
Operation . .......coonuuunn 1.00 1.50
Ignition, Timing and Valve Setting 1.00 1.50
Automobile Motors and Mechanism 1.00 1.50

A B C of the Motorcycle. ....... 1.00 1.50

SAMPSON PUBLISHING COMPANY
6 Beacon Street, Boston, Mass,

Photographic Books

DARK ROOM DIME SERIES

1. Retouching for Amateurs.  Elemen-
tary instructions on removing de-
fects in negatives, and improving
your home portraits.

2. Exposure Tables and Exposure Record.

ables for calculating exposur€¢
under all conditions, with a note-
book to preserve data of exposure
conditions.

3. How to Take Portraits. Describes the
making of backgrounds and appara-
tus, lighting, posing, exposure, and
development of home portraits, in- .
doors and out.

4. Bromide Enlargement. .Simple direc-
tions for making enlargements with-
out special apparatus, and instruc-
tions for making an enlarging lan-
tern.

5. A Manual of Photography. A first
book for the beginner, but valuable
to everybody, because written out
of long experience.

6. Practical Develo Fment. An up-to-date
treatise on all the phases of this per-
plexing subject. escribes-the con-
struction of developers and their
action under all circumstances.

7. Popular Printing Processes. The
manipulation of the simpler pro-
cesses, blue-print, printimg-out,and
development papers.

8. Hints on Composition. Some simple |
considerations of -elementary -prin-
ciples of picture construction.

PHOTO BEACON DIME SERIES

Development. By Alfred Watkins.

Photographic Printing Processes. By
Louis H. Hoyt.

Beginner’s Troubles. By J. Edgar
Ross.

Elements of Pictorial Compomt:on.
By F. Dundas Todd.

Isochromatic Photography. By R.
James Wallace.

Any of the above, postpaid, 10 cents each.

ook @ e

Photo Beacon Exposure Card. By F. Dun-
das Todd. The simplest exposure
calculator ever devised. 90th thou-
sand now selling. 25 cents.

First Step in Photography. By F. Dundas
Todd, 25 cents.

Second Step in Photography. By F. Dun-
das Todd. 50 cents.

Artistic Lighting and At-Home Portraiture.

James Inglis and F. Dundas Todd.
50 cents.

A Reference Book of Practical Photography.
By F. Dundas Todd. 50 cents.

chtonal Landscape Photography. By
John A. Hodges. 75 cents. g

Published or for sale by
SAMPSON PUBLISHING CO.

6 Beacon Btreet, Boston, Maes,
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ANNOUNGCEMENT

Ot Extraordinary Interest to YOU
The publishers of AMERICAN PHOTOGRAPHY have contracted for an edition of 5000 sets of

The Complete Seli-Instructing Library of
Practical Photography,

the acknowledged standard on the Art of Photography in all its branches, for the benefit of subscribers to

AMERICAN PHOTOGRAPHY

and to each subscriber will be extended the privilege of securing a single set of this Library,
which everyone interested in Photography will have to have sooner or later, at the same

net wholesale price paid by the publishers of AMERICAN PHOTOGRAPHY for such
setin a lot of 5000.

AN UNUSUAL OPPORTUNITY, A TREMENDOUS SAVING
for those who are or who become subscribers to AMERICAN PHOTOGRAPHY, the Pro-
gressive Photographic Monthly, “representing all that its name implies.”

The first edition of the COMPLETE SELF-INSTRUCTING LIBRARY OF PRAC-
TICAL PHOTOGRAPHY was in eight volumes; completed in May, 1909. So great was
the demand for the books that the whole edition was sold out in five months.

The entire second edition which has been secured by American Photography is now
ready for delivery. This edition of the Library having been revised, added to and brought
down to 1910 is in ten uniform volumes of about 400 pages each.

Vol. 1. Elementary Photography Vol. V. Photographio Printing Vol. VIII. Studio Portraiture.
Vol.11. Negative Developing. (Part 2.) (Part 2.)
After Manipulation. Copsing. Enlarging. Studio System.
Wet Plates. Lantern 8lides. Qolor Phnmgnphy.
Ferrotypes. VYol. VI. At Home Portraiture. Vol. IX. Commercial hotography.
Yol. II1. General Exterior Flashlight. Press Photography.

Photography. Interiors. Beientific Photography

Qomposition, Lenses. Vol. X. Negative Retouching.

Vol. 1IV. Phoul))gmphio Printing Yol. V1I. 8tudio Portraiture. Etching and Modeling.
tPart 1.; (Part 1) §|lxcyclopedm Index.
Glossary.

IT IS PRACTICAL; It covers both theory and practice; it tells the e
“why” as well as the “how.” e

Fill out, mail coupon today: we will send you particulars hEcs Phet
regarding the greatest opportunity ever offered those interested in vf?" etog.
Photography. €¢Through AMERICAN PHOTOGRAPHY ‘Q?/ 1141 BEACON BLDG
is the only way you can secure the Library in single e BOSTON MASS..
sets at wholesale prices. 5t ' .

3

o

ot o Please send without cost to me
R 4 HE ¢ S . a sample copy of American Pho-
aﬁ, 00 “4 raphy, also matter describing the
NG T i

ta

i 4 Complete Self-Instructing Library of
% E & L Practical Photography. Booklet containing
X H T G nearly 1,000 opinions of the Library from first
3, edition subscribers, together with full information
% . s regarding your special wholesale offer, price, terms, etc.

1111 Beacon Building, - e
”me.__ x . < -

BOSTON, MASS.,

U.S. A. - Street and No. - e e

Cily.
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Edison Breaks Silence

THE world has long waited for a direct message from Thomas A. Edison. Itis his rule
not to write for publication. He has broken it this once. Popular Electricity Maga-
zine receives his priceless communication, and we are indeed fortunate in being able to
present in our June issue the great inventor’s thrillingly interesting forecast of the future

“The Tomorrows of Electricity
and Invention”

It is the topic nearest to his own heart and the very one on which every reader would
choose to have Edison discourse. With characteristic modesty, he expresses in this
article his belief that his work and that of other pioneers of the “Electric Age"” are but

¥ groim s’ in the realmof scientific discovery. Every thinking person will read with keen
delight Edison’s visions of the scientific triumphs of the next 50 years as he describes them

w e June lssue OF
Popular Electricity Magazine

ON ALL NEWS STANDS — TEN CENTS
or sent from our office on receipt of 10 cents in U.S. stamps or coin. Better still, send
$1.00 for a year’s subscription to this beautifully illustrated monthly magazine, which
tells in Plain English all about Electricity, posts you on all that’s happeni$ in the elec-

trical world, shows you how to use and experiment with electricity y make elec-
trical devices, ‘‘wireless’” apparatus, etc., and receive free

Your Choice of These Three Premiun.ts--Po-tpaid to you

POPULAR

-

Electric Englne Electric Pocket Flash
Not a_toy. A perfect Light
little engine, four times size Five times size of cut.
of cut. Runs 1,000 revolu- Chazged with 1,000 flashes.
tions a minute on dry bat- Handiest light ever devis-
tery. Amusingand interest- ed. Nodanger of fire. Free

ing. Free to new subscribers with one year’s subscription

Handy
Electrical
Dictionary

Invaluable to students, ama-
teurs, and practical electricians.
Defines over 4,800 electrical
terms with 7 pages of diagrams.
Vest-pocket size, thumb indexed.
Handiest and best work of the”
kind. Free with a year's sub-
e /| scription to Popular Electricity
—————— 1 Magazine.

Send $1.00 to-day (Canadian $1.35, Foreign $1.50) for year's subscription and premium you select

Popular Electricity Magazine, "**tlieaco. it
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A New Battery Motor—Reversible

LIGHT-WEIGHT HIGH-GRADE POWERFUL

NO. 35 K. & D. MOTOR, with starting, stop-
ping and reversing switch contained within
the motor casing.

REVERSING LEVER

This motor is one of a new /ine just brought out
by KENDRICK & DAVIS—a guarantee of qual-
ity. The field pieces are of wrought metal; arma-
ture of best charcoal iron, laminated, slot wound
and perfectly balanced. Standard K. & D. mica-
insulated commutator, and dependable self-adjuse-
ing brushes. The pulley is 5 inch in diameter and
fastened to the steel shaft by a screw.¢

It runs to full efficiency on two or three dry, or
other cells of similar capacity. Hei%?t 3% inches;
weight 15 ounces. Finished in black enamel and
nickeled trimmings Price $3.00

A No.35A K. & D. MOTOR. A plain motor with-
-5  out switch; otherwise like No. 85. Price $2.28

N.B.—These motors will 707 be wound for lightin,
circuits. For the other motors of this line, an
other up-to-date types, see the Kendrick & Davis Book of Electrical Goods, No. 9.

MANUFACTURED BY

Kendrick & Davis, Lebanon, New Hampshire

Don’t Read at Random

Read This Course

THE GREEK VIEw oF LIFE, by G. Lowes Dickinson, Cambridge... $1.00

SociaL LiFe AT Romg, by William Warde Fowler, Oxford. .. ... .. 2.00
THe HoMEeric Stories (Translation of Iliad and Odessy, illustrated)  1.25
THE FRIENDLY Stagrs, by Martha Evans Martin. . ............... 1.25

THE CHAUTAUQUAN MacGazINE (Monthly—Illustrated. Membership
included if desired) Containing: “Woman in the Progress of
Civilization” (George Willis Cooke) ; “A Reading Journey through
Egypt” (Prof. James Henry Breasted) ; “Historic Types of Archi-
tecture” (Prof. Lewis Frederick Pilcher), and much additional
material of general interest for voluntary reading............... 2.00

I )Y O TS S F ISRy S ga— T e - =L e S $7.50
..... #5.00
“Easy for Anybody, Worth While for Everybody’’

If in doubt, send stamp for handbook of testimonials.

Address Chautauqua Institution, Chautauqua New York.

Get the Chatauqua Idea
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HOLTZER-CABOT

Wireless Operator’s

Recelvers

500 to 4000
Ohms

Extremely
Sensitive

Adjustment Permanent

COMFORTABLE TO WEAR
WELL AND HONESTLY MADE

SiLk WounD CoILS, GUARANTEED
SEND FORABULLETIN 1400 AND PRICES

THE HOLTZER-CABOT ELECTRIC CO.

Pl g’q"c}' 3 Home Office: BROOKLINE, MASS.

hicago, Tll.

ELECTRICIANS’ POCKET SCREW DRIVER
No. 560

TARKFTT COn

A
DL, MASS U S.A

This Serew Driver is the same as our No. 557, 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
go as to insure a firm gri}) when using the tool. It has four blades of different widths, any one of which
may quickly be taken from the telescope handle and inserted in the end, where it is automatically
locked and firmly held for use. Any or all of the blades are carried in the handle, where by a spring

ressure they are held from rattling when carried in the pocket, or from being lost when the cap is otr,
hile the cap may be readily pulled off or put on it is rigidly held from turning and frictionally held
trom coming off, with no screws to bind or bother.

The smaller blades may be used to make holes in wood for screws as well as to drive them home.
Every electrical mechanic, or operator working among electrical wires or machinery, will appreciate
these insulated Screw Drivers as a valued protection against electrical shocks.

The widths of the blades are 3-32in., 5-32in., 1-4in. and 3-8in.

Price Complete, $1.50 Extra Blades, each, 10 cents
Ask for free Catalog No. 18 W of Fine Mechanical Tools

THE L. S. STARRETT COMPANY
ATHOL, MASSACHUSETTS U. S. A,






