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Stanley’s New Mitre Box

Nos. 50% and 60/

This Mitre Box provides a strong and accurate
tool at a moderate price.

The Saw Guides are adjustable, and either a Back
Saw or a Panel Saw may be used.

This Box has a single-piece Frame, both the Base
and Back of which are accurately machined. The Saw
Guides, Uprights, Swivel, and all parts of the Box
are interchangeable.

The Swivel is provided with an index pin which
engages holes in the Frame at the commonly used
angles, but can be made stationary at any other angle
desired by tightening the machine screw in front of
the Swivel against the Frame.

The location of the holes of the commonly used
angles is clearly designated by raised figures on the
Frame.

We recommend this as being a thoroughly reliable
tool in every respect.

No. 50% Mitre Box without Saw....... $6.560 Each
No. 602 Mitre Box with 20 in. Back Saw 9.60 Each
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THE

STANLEY RULE AND LEVEL CO.
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TO SEE IS TO WONDER AT THE NEW THINGS

NATIONAL
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new

o BOAT
ENG INE

SHOW

Mechanics Building
- Jan. 23 to 30

@ The most interesting exhibition ever
promoted for the boat lover, the engine |

expert, or the sight-seer.

- CHESTER 1. CAMPBELL, Gen. Mgr.
5 PARK SQUARE, BOSTON, MASS.

Don’t

fail
to see

i the
| racing
! boats

Open from 10 A.M. till 10.30 P.M. Open Jan. 23, at 7 P.M.
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SMITH & FRISBIE, $35805RnssTReeT
3 BOSTON, NMIASS.
Our new ‘“‘Inventor’s Protective Certificate’ Mailed Free
WE PROCURE PATENTS IN ALL COUNTRIES—WE ARE REGISTERED PATENT ATTORNEYS
WE SELL PATENTS IN ALL COUNTRIES ON A COMMISSION BASIS
155~ NO CASH REQUIRED WHEN YOU PLACE YOUR PATENT WITH US FOR SALE

Patents, Caveats, Trade-marks, Copyrights, Reports as to Patentabllity, Valldity and Infringe-
! ment. Patent Sults conducted In all States

LOWEST CHARGES FOR HIGHEST CLASS OF SERVICES Write at once

° ° There are XX chapters in all, XIX carrying you from

the fundamental principles of electricity on lgmugh the

C OO l ln Se various branches to a point where the careful student
hends the lete d ing, care, and operation
of a dynamo or motor, and I ch on electric biles, outlining their construction, care, and operation, and all about slorage
batteries and how to handle them. Each subjectis carefully written and to the point. Alfter a student studies a subject, he is ques-
tioned on that subject in such a manner as to bring clearly to his mind .Ilne points he
needs to know regarding same. A DICTIONARY in back of bogk will enable him

1o learn the meaning of any electrical word, term, or fhmse used in this book, as well as
es

un of others in use. . All tab y in the'study are in it.
TABLE OF SUBJECTS
Chapter Chapter
1. Wiring XII. Armature Reaction
II. Electric Batterles, Elec- XIII. Sparking
732 o tro-Plating XIV. Winding of Dynamos
A ~ ICAL III. Magnetism and Motors
N RRACTICAL N IV. The Magnetic Circuit XV. Proper Method of Con-
: ELECTR‘CITY V. Magnetic Traction necting Dynamos and Motors
e N G o VI. Magnetic Leakage —Self-Excitation

VII. Energyin Electric Circuit XVI. Diseases of Dynamos
VIII. Calculation of Slze of and Motors, their Symptoms

Wire for Magnetizing Colls and How .to Cure Them
IX. Calculationof E.M.F.’s XVII. Arc and Incandescent
3 in Electric Machines . amps .
X. Counter E. M. F. XVIII. Measuring Instruments
XI. Hysteresis and Eddy XIX. Alternating Current
Currents XX. Automobiles

$2.00 PER COPY —FOURTH EDITION — 20,000 COPIES SOLD
The offer we make of refunding money if book is not satisfactory upon examination is
AN UNUSUAL ONE in connection with the sale of o book. Bul we have no fear of its
return. Your decision will be what thousands of others has .been. Money would not
e buy it if it could not be duplicated. We could print testimonials by the hundreds. Itis
best to order and be your own judge of its merits.

Cleveland Armature Works, Cleveland. Ohio  Anmatresana Fieids wauna—Coramuiatore Rled

°
Gas Review
A Magazine for the
Gasoline Engine User

s Gas Review will bring into your ﬁome—place
oL on your library table—the wisdom, the know-
ledge, and the experience of the foremost ex-

ELECTRICITY g, ad the experiece ofthe

A lesson on gas engine operation appears in

Girdles the GI b each issue. Compression, ignition, mixture,
0 e battery troubles, fuel consumption, the ex-

s . haust, insulation, lubrication, wiring, electric-
llitl:-_ tt:z;%;ag%:(r’;clz get:]l?e(v::;g;r{o ity, and, in fact, every feat}u'e inthe cox‘xstructiou
PRACTICALLY trained followers § o e e malinciengines Is covered
than any of the other professions. fully yetin a simple, easily understood way.
Learn it and you have mastered Think of getting 4 complete course in gaso-
the most fascinating and BEST line engineering—one not only equal to but far
PAID calling of to-day. superior to the average gasoline engine course
Our scdhool, the most thoroughly costing from thirty to fifty dollars, all for
equipped in the United States
toaches PRACTICAL ELECTRIC, 50 CENTS PER YEAR
ITY in all its branches, and nothing else. Sample Copies on Request

Individual instruction, day or evening
by skilled teachers.

Write for 64 p. illustrated book. [t’sfree. GAS REVIEW
The New York Electrical Trade School 138

39} West 17th Street, New York eeutyell Building

No connection with any other School or Institute, Madison - - Wisconsin
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-ELEGTRIGAL TOYS Fok BOYS

Scientific ELECTRICAL Novelties

VDRY boy in the country can easily own a railroad.

Practical, Complete, Durable, Harmless Costs little and pays big dividends in fun. Our

Models of Locomotives, Trains, Trolley Cars, Dynamos,
Lamps, etc., are practical and durable inventions.
Equipped with dry batteries, no acids or liquids used,
perfectly safe and harmless. Electrical toys instruct
as well as amuse.

Catalog B, fully illustrated, quoting low prices—SENT FREE.

THE GARLISLE & FINGH co-

248 E. Clifton Ave., Cincinnati, Ohio
Largest Manufacturers Electrical Novelties in the World.

QWithin ten years there will be more Flying
Machines built than any other vehicle.

Q Learn the business while it is young and
you will have the best positions when itis old.
€'Y ou can learn more about Flying Machines
in one year by reading the National Aero-
nautic Magazine

Bl

than from any other source.
Send $1.00 for a year's subscription to

AERO PUB. CO0., Betz Building, Philadelphia, Pa.

THE BEEKO ELECTRIC ENGINE

% actual size :

The most attractive toy ever
produced.

Has variable speed and re-
verse lever.

Is finely finished
and handsomely
decorated.

‘Runs for weeks
on one cell of
battery.

Price, each 75c.
Discount for
quantities

Circulars of
Novelties free

J. H. BUNNELL & CO., Inc., Dept. V
Manufacturers of Telegraph and Electrical Apparatus
20 PARK PLACE, NEW YORK

Litholin G\ iy Ordinary Col-
Waterproofed : . Jf lars and Cuffs
Collars and & 7 soil, wear, and
Cuffs bring : tear. To first

* comfort, style cost add 2c.
and economy. daily.

Cover one half of the above face and then the olhcr, and
you see illustrated the real comfort of LAI'THOLIN
Waterproofed Linen Collars and Cuffs as compared with
others. LITHOLILN is linen and looks it,—never wilts,
cracks nor frays, and is wiped white as new with a
damp cloth. Newest shapes and sizes.

COLLARS, 25c. CUFFS, 50c.
Always sold in RED boxes —avoid substitution. Tf not
at your dealer's, send, giving styles, size, number wanted,
with rcmlltuncc, and’we will mail, post-paid.

Booklet of styles free on request.
THE FIBERLOID COMPPANY
Dept. 56, 7 Waverly Place NEW YORK

WATERPROOFED LINER

LLARS & CUFFrg

HOME BENCHES

d Buy a Good Bench for your Home Shop.
So much better work can be accomplished
with proper tools and good equipment.

@ The Bench shown is 50 inches long, with
20-inch top, exclusive of vises, Michigan Hard
Maple, 13-inch glued-up top, and 6-inch well
for tools.q] Properly built to stand hard usage;
inexpensive, but complete in every detail.

Write for Catalogue of twelve styles

GRAND RAPIDS HAND SCREW CO.
930 Jefferson Ave., GRAND RAPIDS, MICH.

Largest Bench Manufacturers in the world
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AreFine ToolsYourHobby?

L BOOK

(-

A book full of new time and labor-saving “* YANKEE"” TOOLS for all classes of mechanics. Tools
that interest every man who ever has occasion to use tools of any kind. The book is the embodiment of Yan-
kee ingenuity, illustrated with photographic reproductions of the tools in use. It’s worth having. Send to-day.

A postal brings it if you mention ** Elect. & Mech."’ Ask your dealer for ‘* YANKEE ** TOOLS.

NORTH BROS. MFG. CO. Philadelphia, Pa.

Telephone, 2689 Oxford
C. E. ROGERS’ BRASS FOUNDRY

Brass, Bronze, Aluminum & Composition Castings
OF EVERY DESCRIPTION

We make Parson’s Maneanese Bronze, White Brass for Auto

Castings, and White Nickel Bronze. Special High-spead

Bearing Metal. Special attention given to Fine Castings.
34 BEACH STREET

WIRELESS
RECEIVERS

Adjustable head band with
| ball aud socket fittings give
a comfortable and snug tit-
lil_lﬁ effect. Weight, complete
with cord, only 15 ounces.
Cords join at the breast.

PRICE L1ST
BOSTON ) e MASSACHUSETTS Complete with 7 foot Cor
1500 ohms - - $ 9.00
2000 ¢ - - 9.50
3000 « - - 10.00 | 7
4000 « - - 10.50

Patents Secured groteme's
CALL OR WRITE
ELMER C. RICHARDSON

Special prices in qunntiliv..‘s.
Soft Rubber Ear Cushions
supplied at50 cents per pair.
S.H.COUCH CO.,Inc.
Telephone Manuf’s

Room 6, 37 Tremont Street BOSTON, MASS. 156 l("l.\lRCIHI\Sg S;I'REET
Vire ept.
Associated with a Reliable Washington BOSTON csf q I\)IIASS
Patent Attorney

Does your Wireless Out- Fits in the
fit get Good Results ? e Pocket

IF NOT I? WOULD BE WISE ° ; TITCH
to get my Prices on Instruments (not Toys) l © o
that Work! The new No. 106 Rotary Ad- s e B>
justable Condenser is the Best for All Long 3 j
Distance and Sensitive Work. It consists Our Vest Pocket Slide Rule complete with in-
of a number of Fixed and Rotary Disks that structions specially prepared for students. Sent
Intermesh, thus allowing an Adjustment of by mail post-paid —
Capacity of from Zero to Maximum. Bein,
enclosed in a Handsomely Polished Case, 1gt $71.80
presents an excellent appearance in any Catalogue of Drawing Materials, etc., on appli-
Wireless Station. Price............. $6.00 cation.

W 'G. CEYZ KOLESCH & CO.

345 N. Charles Sf. Baltimore, Md. 138 Fulfon Street (Est. 1885) New York

ELECTRIC

We Want You to Become Familiar With

SUPPLIES—TELEPHONES—NOVELTIES The Reece Threading Tools

Catalogue of 200 Free
1f it's Electric we have it. Big Catalogue 4 cents
OHIO ELECTRIC WORKS
CLEVELAND, OHIO

The World’s Headquarters for D_vx.lamos, Motors,
Faus, Toys, Batteries, Belts, Bells, Lamps, Books

Including SCREW PLATES, TAPS, DIES, etc.
G Gmssse=s) SPECIAL TRIAL OFFER

‘ Reece Premier” No. 1 T Tap
Wrench and one each No. 2-56
3-13, 4-36, 6-32, S-32, 10-24, 12-24
and 14-20 *“ Hercules ”. Machine
Screw Taps. Sent post-paid to
any address on receipt of $1.25 | |
We undersell all Want Agents 84-Page Catalogue Free

E. F. REECE CO. - Greenfield, Mass.
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Electrical Supplies and Novelties

AMUSING AND INSTRUCTIVE
Circular and Catalogues contain many Specialties
The following are a few of them

Telegraph Instrument . . . . .8 .75
Telegraph Set and Sounder, Mounted . 225
Telegraph Relay AT AT . 3.00
Pony Telephone Recelver 5 o 5 . .90
Battery Cull Telephone (Each) . . = e Z:50
Electric Alarm Clock. .0 . .+ o, . o 200
Medlcal Battery S . . . 1.50, Up
Drg Batterles A 15
Tubular Flash Light . . . . StD"
Batléry, Motors iics < w5 % . e e 1.00
ynamos 5 . Gl Sy AT e ek ] 4.00 **
Hand Power Plant . . . i 10.00
Electrical Rallway Complete . 4.70 **
Water Power Lichting Plant . 9.00 *
Miniature Lamps S S R e 20 «
Christmas Tree Decorative Lamp Outfits . 5.00
Battery Rheostat and Switches 5 5
Static Machine 3-Inch Spark 5.00
Gelssler Tubes . . . . .80

Motor Dynamos and Gas Engine Parts, castings finish and
rough for assembling.

Small lathes, circular saws, drills, etc., to be driven by
small motors for complete miniature machine shop.

SETH W. FULLER COMPANY
100 Bedford Street BOSTON, MASS.

Samson Batteries

Strength
Long Life

Uniformity

20 Years the Standard

Why not insure correct operation of your
apparatus by using this cell?

Ask for booklet and price list. For sale by
all jobbers.

Electric Goods Mfg. Co.

BATTERY, TELEPHONE, AND
ANNUNCIATOR SPECIALISTS

144 Pearl Street - Boston, Mass.

HOFFMAN & LAUER, Inc.
926 State Life Bidg. Indianapolis, Ind.

Manufacturers and Importers of
Tools for Hand-made Jewelry

See C. B. Dyer’s Articles

Palmer Electrical Instrument Co.
AANUFACTURERS OF
STUDENTS' EXPERIMENTAL
APPARATUS
38th Street, above Market

S PHILADELPHIA, PA.
(Stamps for 15 page Illus. Cat.; no postals answered)

CROCKER’S
“Blow Tt” Fountain Pen

Every one should use a FOUNTAIN PEN. When buyinhg,
why not buy the BEST, one that Fills the Quickest,
Keeps the Cleanest, and Writes the Best.
All these good points can be found in our self-filling pen.
Blow it to Fill it
Blow it to Empty it
Blow it to Clean it
These pens are made in different sizes selling for $2.00,
82.50, $3.50, and $5.00; plain barrels either black or mot-
tled, and for $3.00, $3.50, $5.00, and $7.00 with gold bands.
These pens will be sent post-paid upon receipt of price

@rocker Pen €0, p.0. Box 3079 Boston, Iidass.

Do you want to open a
Moving Picture Parlor or
are you interested in one ?

All particulars are published in the 4/oz-
ing Picture News, America’s Leading cine-
matograph weekly. Alfred H. Saunders,
Editor. $2.00 per year, 10 cents per copy.
To readers of the ELECTRICIAN AND
MecEANIC who send this coupon, one
month’s trial subscription is offered Free.

Cinematograph Publishing Co.

30 West 13th Street NEW YORK

ELECTRIC GOODS

Shocking Machines, $1.22; Geissler T'ubes, 6 inch, with fluores-
cent liquid, 72 cents; without, 58 cents; Electric Meter, 57 cents;
Blow ’l‘urcll, 55 cents; Miniature Receptacles, 8 cents; Electric
‘T'op, very pretty, 31.08; Edison Fuse Plugs, any ampere, 9 cents;
Current T'ap, for connceting fan, cte., without disturbing light, 48
cents; Hubbel Separable Attachment Plugs, Edison Base, 28 cents;
Vest Pockel Dictionary, 224 pages, illustrated, 4000 words, terms,
and phrases used in the electrical profession, 25 certs: Static klec-
tricity, simple experiments, 73 pages, 51 illustrations, 25 cents.
Above goods to any part United States and Canada prepaid. No
stamps taken for these goods, send stamp for catalogue.

Ketteman €lectric €o. €. us 2ad St., Toledo, Ohio

Tutntables 4 Inches to 4 Feet

We can furnish motors or you can use your Fan
Motor. We manufacture, all kinds of Turn-
tables for show-window " work. Our new
method will enable you to install a moving dis-
play at a very light expense.

The AJAX ELECTRIC MFG. CO.

96 Essex Street BOSTON, MASS.
Telephone, Oxford 1308-3
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KEUFFEL & ESSER CO.

127 Fulton Street, NEW YORK Gen'l Office and Factories, HOBOKEN, N.J.
CHICAGO ST. LOUIS SAN FRANCISCO MONTREAL

MATHEMATICAL DRAWING MATERIALS

AND
SURVEYING INSTRUMENTS MEASURING TAPES

TR

Our PARAGON DRAWING INSTRUMENTS enjoy an excellent and wide reputation. They are of the
most precise workmanship, the finest finish, the most practical design and are made in the greatest variety.
We have also KEY and other brands of iastruments. Our complete catalogue on request.

STURTEVANT| | Wireless Apparatus
—FORGE S——| |soME THINGS WE DO, AND

SOME WE DON’T DO

£ i We don’t make the most extravagant claims.
‘ We prefer results not words.

We do not try to make the cheapest.

We believe we build the best.

We do not claim to be the largest manu-
facturers in the world. 4

We do claim our apparatus to be unexcelled
in quality.

We do not use enameled wire on our tuners;
we have found it inferior.

We use bare copper wire wound by a unique
method giving superior results.

We might also add, that we don’t imitate, but
have originated many novel and exclusive
features.

Our transformers for use on alternating current are self-

controlling in sizes of 4, 4, 1 and 1% K. W., requiring no
impedance coil or rheostat.- They are more efficient than

induction coils, will send from fifty miles upwards, and
come as low as $30.

If you wish to improve your station, send for descriptive

Require a minimum of repairs.

"Made in ten styles and all sizes, for bench
work, manual-training schools, locomotive-shop

hi d % folder of
and shipyard service. e ;l‘ransform'frs (':I‘elephoge Ill{egd Rece]i)vetrst
ondensers uning Coils park Gaps etectors
SENDAEOR BN LT BTN e Oscillation Transformers Potentiometers

B. F. STURTEVANT CO.
GENERAL OFFICE AND WORKS CLAPP—EASTHAM CO.

HYDE PARK MASSACHUSETTS 729 Boylston Street BOSTON, MASS.

795

WIRELESS TELEGRAPHY EASILY MASTERED

By our method of instruction we make you a skilled, practical Wireless Operator in a few months, so
that you will be able to fill a good position as Wireless Telegraph Operator, or conduct a Wireless Tele-
graph Station of your own. 3

Write to-day for our 72-page *'Book of Information.’” It contains the Morse and Continental Wireless
Telegraph Codes and tells how the Wireless Telegraph is operated. Mailed to any address on receipt of 25 cts.

BOSTON SCHOOL OF TELEGRAPHY, 18 Boylston Street, Boston, Mass.

ABERNATHY RAPID ACTING VISES

ARE PARTICULARLY RECOMMENDED FOR

MANUAL TRAINING SCHOOL EQUIPMENTS and for all
classes of wood-workers. Seven Sizes, Styles, and Prices
to select from.

Please state your requirements and write for particulars.

THE ABERNATHY VISE & TOOL CO.
329 Englewood Avenue CHICAGO, ILL.
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its cost and will maintain it.”

le by ”

“What do you put in- your saws?”
He replied: “Good steel and honest work.”

UPQN THIS FOUNDATION IS BUILT
- DISSTON QUALITY

When Henry Disston was asked:

“If you want a saw, it is best to get one with a name on it that has a reputa-
tion. A man who has made a reputation for his goods knows its value as well as

HENRY DISSTON @ SONS, Inc.

KEYSTONE SAW, TOOL, STEEL, AND FILE WORKS
- PHILADELPHIA, PA.

Engraved, Printed, and Bound by the Sparrell Print, Boston
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“OLIVER” MACHINERY COMPANY

Nos. 10 to 20 Clancy Street
GRAND RAPIDS, MICH., U. S. A.

MAKERS OF ,

Machinery and Small Tools

FOR

MANUAL TRAINING

Special Catalogue in Preparation
EVERYTHING HIGH GRADE

Write us for Machinery, Benches, Vises, Clamps, -
Planes, Chisels, Saws, Grinders, etc., etc.
We have them.

OLIVER ''C'*" BAND SAW BRANCH OFFICES

OLIVER MACHINERY Co., Hudson Terminal,
MoToRIpALVEN 50 Church Street New York
MOTOR HEAD SPEED LATHES OLIVER MACHINERY Co., First Nat’l Bank Bldg., Chicago

A SPECIALTY OLIVER MACHINERY Co., Pacific Bldg., Seattle

“PERFECTION IN EVERY DETAIL”

are the words

recently used

by a Director of

Manual Training

in describing his

equipment of our
10 77

Wood-turning
Lathes

Wyile us before

deciding on your

new equipment.

F. E. REED COMPANY Worcester, Mass., U.S.A.
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ARMATURE WINDINGS—Chapter IV
FOR TWO-PHASE AND THREE-PHASE ALTERNATING CURRENTS

A. E. WATSON, E. E., PH.D.

THE interested reader approaches this
particular section with a distinct enthusiasm.
Though these windings have been known
and utilized to a marvelous. extent during
the past fifteen years, enough of novelty
still attaches to their principles and working
as to attract and hold one’s attention. Per-
haps more of a suspicion of mystery is as-
sociated with them than with those previ-
ously described, and the text-books and
trade publications do not always clear the
way. Often, to give the impression that if
two phases are better than one, or some-
times three better than two, the expression
‘“‘polyphase” or “multiphase’ is applied,
and to ferret out such complexity the ordi-
nary reader is inclined to doubt his ability.
With the admission that these Greek and
Latin prefixes merely refer to the subdividing
of the coils already explained as ‘“distrib-
uted,” the reader need feel no further
alarm. 3 :

As in other cases, the primary illustration,
and marvelous for its clearness, is that of
the simple ring-wound armature in a two-
pole field, such as was given in Fig. 18, in
the December issue. By adding two more
rings and attaching them to points in the
.winding midway between those shown for
the single phase, two separate circuits could
be supplied, one being energized to its maxi-
mum extent at an instant one quarter period
later than the other. A ‘“period” in this
case would mean the time required for the
armature to make one complete revolution.
If there were more poles, the time estimated
would be that required for a given pole to
move from one pole to the next of the same
sign. The analogy of the two-crank steam-
engine suggests the relation. By utilizing
only three rings, and connecting them to
equidistant points in the winding one third

of the circumference apart, three-phase al-
ternating currents may be led away. The
steam-engine analogy also meets this case,
i.e., that of the triple expansion marine type.

A peculiarity and advantage of these two
sorts of winding over the simple single-phase
is that, whereas in with the latter there are

Fig. 24. Three-phase Armature Winding adapted
for a Four-pole Field-magnet. (Concen-
trated Coils, Delta Connected)

periodic intervals during which no energy is
being delivered, there is no instant when the
others are not delivering energy, and that,
too, at a uniform rate. As with the two and
three crank steam-engines, there is no re-
laxation of effort, or no ‘“‘dead-center,” as it
is called, so with the armatures of this kind,
they are always doing work. In the starting
and running of induction motors this con-
tinuous action, or ‘“torque,” gives them

- great superiority over those of single-phase

characteristics. :

A number of elementary considerations in
naming particular groupings of the coils,
and some of their relative qualifications and
applications were given in Chapter XIV, of
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Fig. 25. Diagrammatic Representation of the Conditions to be imitated in Fig. 24

the Engineering series. The reader will
find it useful to review that article.

Practical interest and value are ordina-
rily attached to three-phase windings adapted
for multipolar field-magnets. However,
for low frequency generators, driven by
steam turbines, the simple two-pole field-
magnet will be found regularly in use. As
a four-pole field is logically next in order,
some care will be taken to develop its essen-
tials. In Fig. 24 is given'an arrangement
of coils, involving two different shapes, that
the reader is to compare with the elementary
representation given in Fig. 25. In the
former, six coils are shown as filling twelve
slots. In actually winding such an arma-
ture the inner coils occupying slots r and
4, 5 and 8, and g and 12, respectively, would
first be put on. They could best be wound
in place, but if left with considerable leeway
at the ends, they might be wound in forms
and then sprung into place. Ordinarily,
however, ““‘form” winding is limited to cases
in which the pairs of slots are much more
nearly parallel than is possible with a 4-pole
spacing. By letting these three coils hug the
ends of the armature core rather closely, the
three remaining coils that must overlap the
others will not cause the entire winding to
be unduly extended nor to have too high a
resistance.

With the six coils in place, and with the
delta connections desired, the grouping is
quite clearly indicated. Each terminal
must be interpreted in the light of the rep-
resentation of the diagram in Fig. 25. As
an assistance in tracing the circuits, the same
lettering in the two parts of this diagram has
been adopted. The end of one group of
coils and the beginning of the next, as at A,
B, and C, lead to the three collector rings.
The entire voltage generated by the winding
must be that produced in any one of the

coils, but as far as current capacity is con-
cerned, there are always two paths in par-
allel.

The symmetrical order of the coils should
be observed, and their position as regards
the poles. For example, those lying in slots
1, 2, and 3 represent the three different
phases. Of these, 3 may be imagined as
having just passed from under the N pole,
2 for an instant is directly under the middle
of the pole, and 1 is just approaching it.
Current is dying out in 3, is at a maximum
in 2, and is beginning in 1. Thus all three
conditions are accounted for. There will
be similar action in the other coils, and their
effect added to these. '

In case more voltage is desired from the
same coils, they can be grouped in the “Y”
order, which gives the effect of coils in series
rather than in parallel with each other. The
appropriate connections are given in Fig. 26,
with their key in the diagrammatic rep-
resentation «of Fig. 27. As before, three
rings for the brushes are indicated, but in
addition a fourth is convenient for accom-
plishing the Y. connection. In Fig. 27
this is properly shown in the very center of
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Fig. 26.

Same Armature as in Fig. 24, but with
Coils Y Connected
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the figure, and gives reason for this particu- :

lar designation; in the ac¢tual machine, how-
ever, this space is occupied by the shaft, and
to encircle it means a fourth ring. It is a
good idea to make this one identical with
the others, then a fourth brush can be ap-
plied, — convenient for experimental pur-
poses, and also often demanded by central
station managers. For protection against
lightning when a wire is to be grounded,
this fourth one is selected. Then, too, for
the operation of single-phase distribution
circuits for incandescent lighting, taps are
led, consecutively, from the three mains to
this sort of ‘“‘neutral.” Motors.of large size
would connect with the three mains only,
but small ones would ordinarily be found
with only single-phase winding and con-
nected in the same manner as lamps.

In order to compute the winding and out-
put of a given or desired three-phase gen-
erator, the builder can best limit the calcula-
tions at first to a consideration of what any
one of the phases should do, then by a sim-
Ple and obvious step extend the estimate to
the entire machine. As in the case of a di-
rect current armature, the field flux through
any one pole is assumed or calculated, the
speed arbitrarily assumed, then from the
desired frequency the proper number of
poles is computed. With these factors
known, the application of a standard for-
mula gives the required number of conduct-
ors for producing the terminal electromo-
tive force. While this formula is readily
derived from fundamental considerations,
and is not difficult to follow, this part will
here be omitted. The number of amperes
obtainable from the winding depends, of
course, not on the number of conductors,
but upon their size and grouping.

Frequency, or number of cycles, is found

_ by multiplying the number of pairs of poles
by the number of revolutions per” second.

A

Fig. 27
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In algebraic form it is often expressed as pn.
Flux can be represented by F, and the num-
ber of conductors by IV; two conductors
make one turn. Then the formula for the
eflective electromotive force, E, can be writ-
s 2.2 Fls\f[m.

10

For an illustration of the application of
the formula, suppose a 4-pole steel field-mag-
net with faces of 16 square inches area, cores
within spools of 7.5 square inches cross-
section. Through each such pole there
could readily flow a useful flux of half a
million lines. If a frequency of 6o cycles
was desired, this number divided by 2, —
the number of pairs of poles, — will give 30,
the required number of revolutions of the.
armature per second; this means 18co revo-
lutions per minute. The size of armature to
fit such a field-magnet would be about 6.5
inches in diameter and 3.5 inches in axial
length. With the scheme of winding shown
in Fig. 24 the 12 slots could be assumed as
about £ inch wide and 1 inch deep.

In such an armature considerable allow-
ance for voltage lost in self-induction would
be necessary, hence, if 110 volts were de-
sired at full load, not less than 175 should be
entered in the computation. Inserting this
number and solving the equation for IV,
the number of conductors is found to be,

17,500,000,000,
N (a2 B

66,000,000

(or mesh) winding this will be the approxi-
mate number of conductors per phase, but if
the Y (or star) connection is preferred, this
‘number should be divided by 1.73, givihg
about 150 per phase. Since there are to be
12 slots, the actual number should be appor-
tioned to give an economical arrangement.
Therefore, instead of 270 .conductors there
might well be 288, allowing 24 per slot, with
a 4 x'6 order, or in case of the other grouping,
180 conductors, or 15 per slot, with a 3 x5

,or 270. For thedelta,

Diagrammatic Representation of Conditions for Fig. 26
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Fig. 28. Thn:\e-dghase. Wire-wound Core with Distributed Coils, Polyphase or Mul)t\ifle Arrangement.

pted to serve as Armature of Generator or as Rotor of Induction

grouping. The former is seen to be nearer
the desired result.

For determining. the proper size of wire
to use, reference must be had to a table of

double cotton-covered magnet wires,and from

this it will be found that the largest size,
that, with allowance for insulation and bind-
ing wires, will accommodate six in depth
in-a 1-inch slot will be No. 8. For the four in
width only g-inch slots will be needed in
place of the % inch proposed. In many
cases of dynamo design, the size of slot will
have ‘to be corrected after the preliminary
computations are made.

To compute the current capacity of the ar-
mature, it is safe to allow soo circular mils
per ampere. Since No. 8 wire has a cross-
section of 16,500 circular mils, it can carry
upwards of 30 amperes, and this will be the
rating per phase. With the delta connec-
tion current comes from the other part of the
winding in a sort of parallel manner, and in-
creases the total to 1.73 times as much; or to
about 50 amperes in all. The result is thus
seen to be a machine probably good for g
k.w. at 110 volts.

A considerable better wave form could be
secured by adopting a distributed winding,
giving, as already suggested, what some man-
ufacturers call the polyphase scheme. This
could be accomplished by using either 36 or
48 slots, and spreading into each set of three
or four the wires that are otherwise under-
stood to be in only one slot. In the par-
ticular case being considered, the 36 slots
would not fit the 24 conductors, but the 48
will, admirably, for then there would be 8
wires per slot, just one wire wide in each.

otor

A similar winding'of this sort, with 2 wires
wide per slot, is given in Fig. 28. This
shows with remarkable clearness how the
two shapes of coils are arranged. The three
inner coils represent the 1-4, 5-8, 9-12 group-
ing of Fig. 24, while the three outer ones give
the 3-6, 7-10, and 12-2 coils. The three ter-
minals lead as shown to the collector rings.
At the relatively high speeds of rotation em-
ployed to give the required frequency, cen-
trifugal forces play considerable importance,
and suitable precautions must be taken to
hold the end wires firmly in place. In the
slots themselves there may be notches cut,
into which are driven fiber strips to give the
security needed, but these outer wires de-
mand binding with strong cord, or else be
held under metal clamps. These items are
recognized in the cut.

Such an armature as has just been de-
scribed is suitable for generating three-phase
currents when rotating under the influence
of a 4-pole stationary field-magnet, and as
far as this latter member is concerned, the
machine would be identical with the require-
ments for a direct current dynamo. To
serve as a generator would not be its only
qualifications, however, for it entirely fills
the requirements for the rotor of an induc-
tion motor, when a powerful starting torque
or variable speed is required. 1Vhen neither
of these conditions is imperative, the simple
short-circuited rotor, known as the ““squirrel-
cage,” and fully described in Chapter X1V
of the Engineering series, is sufficient,
cheaper, and indeed preferable. For the
unavoidable cases mentioned, a triple rheo-
stat would be connected to the three brushes
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resting on the three collector rings, whence
by the variation of the ohmic resistances, the
rotor currents would be properly controlled
_ infvalue, and the amount of lag of the rotor
current largely reduced.

In case these resistances in the rotor cir-
cuit were desired at starting only, and not
for continual control of speed, —as for

9

Fig. 29. Bar Coil for Low Resistance Winding for
either Rotor or Stator

hoisting or traction purposes, — the rings
and brushes could be omitted, thereby sav-
ing the maintenance of these parts, and as a
substitute, endwise sliding contacts can be
provided on the shaft, operated from a loose
knob protruding from the end, as shown in
Fig. 68 of the article just referred to. This
scheme is used on large rotors, even when
wound with bars instead of wires.

The winding of a large rotor with bars,
whether for use in an induction motor, or for
a low voltage generator, involves novel prob-
lems, and while the bars may be somewhat
difficult to bend, the scheme may be simply
represented and easily understood. First,
the bars are to be bent in the form required
for ordinary ‘“wave’”” wound direct drum ar-
matures, as are shown in Fig. 17 of Chapter
IT of this series. A given length may com-
prise only one conductor or a whole turn.
The latter case, with all the needed bends, is
given in Fig. 29. As will be observed, the
very short bend at ¢ is to allow one member
of the loop to occupy the bottom half of one
slot and the other member the upper half of
the slot distant from first by the required
spacing. If the stock is so large as to pre-
clude this reverse bend, two separate con-
ductors can be used, with a joint composed
of a copper ribbon soldered on, preferably
after the bars are in place. When the slots
are wide open at the top, such conductors
can readily be laid in, but if nearly closed, as
is best for induction motors, the bars must
necessarily be pushed in from one end. For
this method, the bends at & and ¢ can be
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made beforehand, but those at d, ¢, f, and g,
of course, cannot. In case these later bends
prove difficult, the expedient can be adopted -
of dividing the conductor into several thin-
ner strips and bending one at a time. All
the conductors at one end of the rotor are to
be joined, as shown in the figure, hence no
further mention need be made of them, —
they are like the bars of a direct current ar-
mature at the pulley end. At the other ends,
however, there is quite a departure from the
direct current procedure, and a special draw-
ing will be necessary.

" Figure 30 shows the bars of a large rotor of
this sort, as adapted -for an 8-pole field,
whether of generator or stator of induction
motor. The numerous squares represent-
ing the bars must persistently be regarded
not as the conductors directly under the
poles, but as their outer ends, marked / and
g in Fig. 29. To make the matter entirely
clear, the reader should draw the develop-
ment of the diagram either in the form of the
winding shown in the Fig. 17 referred to, or
after the manner of Fig. 23 of Chapter III of
this series. The short black radial lines
joining outer and inner bars are strips of
sheet copper, bent around and soldered.
These connections resemble those that com-

Fig. 30. End Connections of Three-phase, Bar
Wound Rotor adapted for an Eight-
*  pole Stator

pletely give the order at the other end of the
conductors. They do not, as is recollected,
connect conductors lying in the same slot.
In six places there are diagonal connectors,
whereby a necessary progression is given to
the winding; then, just included within these
diagonals, are three long loops, and just out-
side them are three connections representing
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the Y, and three more for the collector rings.
To make complete representations of such a
winding and to comprehend its symmetry
will give a student a clearness of vision of al-
ternating current machinery that can hardly
be equaled in any other way.

Small machines for ordinary voltages
would require wire-wound coils in.place of
the bars. These could be composed of any
desired number of turns-per coil, with ter-
minals left out as indicated at 1 and 1’,
in Fig. 14 of Chapter II, in the November
issue. These ends could be connected in
precisely the same order as if they were the
bars ‘of Fig. 30. The voltage would clearly
be proportional to the number of turns, the
current allowable being correspondingly
diminished in consequence of the smaller
size of conductors.

To apply the principles already given to
the construction of machines with stationary
armatures, which are at once also the stators
of induction motors, is a simple task, and
needs little description. For high voltages,
few slots, thick insulation, and consequently
but few coils per pole per phase can be al-
lowed. A clear illustration of such a wind-
ing and grouping was given in Fig. 61 of
Chapter XIV of the Engineering series.
Up to 500 volts, and sometimes, in large ma-
chines, up to 2000 volts, the distributed wind-
ing, with its resulting better wave form,
should be utilized.

In the preceding chapter there was given,

in Fig. 22, the shape of coils for a simple sin- *

gle-phase stator winding, or for what would
equally well serve as a stationary armature
for a generator. It may be of interest to
show the same scheme somewhat extended
and covering the case of a three-phase wind-
ing. This is shown in Fig. 31, representing
the final appearance of the first sets of coils
for 8 poles, with three coils per pole per
phase, thus accounting for the entire sev-
enty-two slots indicated. . A few of these are
numbered, and the rest can readily be esti-
mated. For the next phase the start would
be made in slots g and 16, then 8 and 17,
and 7 and 18. The third phase can be im-
agined as similarly extending between slots
4 and 69, 5 and 68, 6 and 67. The order of
connections would need to be followed out
from the principles given in diagrams in the
first part of this article.

Not much reference has here been paid to
windings of the two-phase order. They are,
of course, important, but more so to the cen-
tral station manager than to the usual
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Fig. 31. End View of Stator Winding for Eight-pole Three-
phase Stator, Three Coils per Pole per Phase

experimenter or student. The requirement of
four-line wires militates against their adop-
tion for general distribution. On the whole,
the method is rather simpler to understand
than those of ‘the three-phases, so when the
necessity arises, the reader could readily
comprehend and apply the standard dia-
grams. If two-phase currents are actually
desired, and only a three-phase circuit is
available, recourse may be taken to the
““Scott” connection of two transformers, as
was explained in Chapter XVIII and in the
December, 1907, magazine. Electrical en-
gineers are now prophesying that two-phase
apparatus is destined gradually to disappear.

AIRSHIP TRESPASS

Iz is still 2 moot point whether the flying of
airships over private property may be legally
opposed. In England there is an ancient
maxim embodied in the English common
law which says Cujus est solum, ejus est
usque ad celum. (He who owns the land
owns it up to the skies.) This venerable
rule, a legal authority points out, is as g(?od
to-day as ever it was, and is full of menacing
significance to the airship builder.

Tts effect is to give the owner of land the
exclusive right to the free enjoyment of the
air over and above the four corners of his
holding, and any interference with that en-
joyment, however apparently slight and
harmless, constitutes a trespass, for which an
action may be brought. Applications for
injunctions against airship owners and

- actions for trespass by aggrieved land owners

are not unlikely proceedings in the near
future.



ELECTRICIAN AND MECHANIC

281

POWER RATING OF WIRELESS STATIONS
SEWALL CABOT

To those engaged in wireless telegraphy a
question of pressing interest in considering
an installation is, “What is its power?”

Power may be defined as the rate at which
energy is dissipated, or as the amount of
energy dissipated in one second of time, and
its unit in electricity is the ‘“watt.”

When the sending key of a wireless station
is depressed, an electrostatic capacity having
a definite value in Farads (c) is charged to a
definite potential in volts (v). To do this a
certain definite amount of electrical energy
is required.

Electrical energy is the product of watts
and seconds, and this definite amount may
be shown to have a value of % cv2? watt-
seconds. When the potential attains the
value v volts, a disruptive discharge occurs
across the spark-balls, and this quantity of
energy is very suddenly dissipated in forming
radiant electrical energy and heat in the
spark-gap and wires comprising the oscil-
lating circuits. When this energy has been
almost completely dissipated in the above
manner, the circuit through metal vapor at
the spark-gap opens and the condenser is
ready to store another charge of watt-
seconds. :

The power or rate of energy consumption
in watts by the oscillating circuit is deter-
mined by the number of times this phenom-
enon of disruptive discharge occurs in one
second, and is thus equal to % cv2n, where n
is the number of discharges per second.

It will thus be seen that power necessary to
excite an oscillating circuit used for the pro-
duction of radiant electrical energy is de-
fined by product of three quantities and
varies directly with the size of the capacity,
directly as the square of the breakdown po-
tential of the spark-gap in volts, and directly
as the number of oscillatory discharges per
second.

It is interesting to compare the storage of
electrical energy in the condenser with its
mechanical analogue of the storage of me-
chanical energy in a perfect spring. We
might define the perfect spring as one whose
length is always proportional to the tension
applied, and which when under no tension has
infinitely small length. We might choose as
a means to define the magnitude of this
spring, the length in feet c it would occupy
when under a tension of 1 pound. This
spring thus stretched would be capable of

exerting a tension which started at 1 pound
and ended with o over a distance of c
feet. The average tension it exerted over
this distance would be 4 a pound, and the
energy stored would be therefore % c foot-
pounds. If, now, the tension were increased
from 1 pound to v pounds, the average ten-
sion would be increased v times its former
value, and also the length ¢ feet would be
increased v times. The energy stored would
thus be % cv2 foot-pounds. If this spring were
stretched until % cv? foot-pounds were stored,
the stored energy dissipated and the process
repeated n times in one second, the rate at
which it would be necessary to furnish energy
would be % cv2n foot-pounds per second, or
cven h
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Let us now pass to a consideration of the
question of how maximum range is effected
by variation of power in the oscillating cir-
cuit above defined. ;

We might define maximum range as the
greatest distance at which the operator in a
specific receiving station could decipher in-
telligibly sounds in his head telephone pro-
duced by signals sent from the transmitting
station. In other words, he must hear a
“buzz’ sufficiently clearly to recognize its
exact duration and thus distinguish dots
from dashes. Now this ‘“buzz” is com-
posed of a succession of ‘“ticks,”” there being
one tick for each discharge of the oscillating
current. The loudness of each tick is de-
pendent on the number of watt-seconds in
each wave train, or on the value of % cv2.

A wave train at the average wave length
used in wireless telegraphy at the present
time, and consisting of say ten effective swings,
occupies only about #ydvy of a second,
which is too short a time to affect the drum
of the ear. "This difficulty is obviated by the
fact that the detector saves up the total
energy in the train and delivers it to the
telephone diaphragm, which then responds
as fast as it is capable of so doing, and with a
magnitude somewhat proportional to the
total energy. This movement of the tele-
phone diaphragm is well within the time to
which the ear isresponsive, and furthermore,
it has been shown that a telephone diaphragm
has a slight and highly damped natural
period of its own, so that it shows a tendency
to transmit to the ear-drum a very short and
highly’ damped train of sound-waves at the
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frequency of its natural period, when a single
impulse is transmitted to it by the magnet.
This natural period is usually around the fre-
quency of sound-waves (about goo per second),
to which the ear is most sensitive, and ren-
ders very minute currents, applied suddenly,
clearly audible.

We have seen power of a station is de-
pendent on the value of % cv2n, and the
intensity of each ‘tick” dependent on the
value of % cv®.

It would seem from this that to get max-
imum range with a given power we should
make n (the number of ticks per second) a
minimum value, and thus make § cv? a
maximum for a given power. We might as-
sume 6o per second for this minimum value,
as this might be taken as the slowest fre-
quency which would not interfere with Morse
sending at the average rate.

On the other hand, it is a well-known fact
that the ear is not as sensitive to detect
minute sounds recurring 6o times per second
as it is at greater frequencies. Lord Rayleigh
and others have made measurements to de-
termine the smallest value of current which
would be audible on a telephone using a sine-

wave of alternating current whose frequency -

could be varied. These measurements show
roughly that doubling the frequency causes
the ear to be able to detect a current ten
times as small, until frequencies about 500
per second are reached. After this point in
frequency per second is reached further in-
crease causes little gain in this ability, and
still further increase commences to cause
loss instead of gain. A frequency of 512
per second corresponds to a musical note an
octave above middle C on the piano, and if
.we gave the value 1 to the smallest current
which could be heard, then at middle C, or
256 per second, this value would be 10, at an
octave below middle C, or 128 per second,
this value would be 100, and at two octaves
below middle C, or 64 per second, this value
would be 1000. i

If energy in each wave train were delivered
to telephone by the detector in the form of a
sine-wave, we should obviously choose a value
for n of about 480 instead of about 6o. The
increase in frequency would cause us to use
about eight times the former power if we kept
the energy in each wave train 4 cv? the same;
but this would be unnecessary, since if we
made this energy about %7 of its former
value at n==60, we would get the same
result, and the power necessary in watts at
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n=480 would be yg¢'yy of that necessary at
n=6o.

Practical results in wireless do not, how-
ever, show such a large decrease in power
necessary for a given range as n is increased
from 6o to 480. The reason for this is
probably that sound in the telephone is not
a sine-wave but a succession of highly
damped trains of sound-waves at a fre-
quency of about goo per second, with inter-
vals of silence between.

If the receiving operator were in an abso-
lutely sound-proof vault and concentrated
all his faculties in listening, he might possi-
bly be able to detect signals sent with n=6o
and the same value of % cv? as he would be
able to detect with n=480, since in each
case his ear would be detecting short trains of
sound-waves with a period of the diaphragm
fundamental. In the case of n=6o the
resultant sound would be a ‘““buzz,” which
would have to be listened for with great con-
centration of the faculties, and in the case of
n=480 the resultant sound would be a high
musical note about an octave above middle C,
which would fix the attention without con-
scious effort. If we had the sound-proof vault
available at the receiving station, absolute
absence of other sounds than' the received
signals in the telephone, and did not mind
wear and tear on the operator’s nerves, we
might then choose a value for n around 6o,
with a given value of- % cv2, and thus save
power; these are, however, not very prac-
tical conditions.

In the writer’s opinion the most practical
value for n is the slowest frequency, which is
a note of a distinctly musical character, and
which readily fixes the operator’s attention
in the presence of extraneous noises, sounds,
and buzzes. This value is somewhat a mat-
ter of taste, and can only best be fixed by com-
paring the opinions of a large number of
independent experimenters. In the writer’s
opinion this value is in the neighborhood of
n=240. If an alternating current source Is
used to excite the oscillating circuit, the value
of n will be twice the value of its cycles per
second when the spark is properly regulated
to allow only one spark per half cycle. This
regulation is made by making the distance
between the spark-gap electrodes a maxi-
mum that will give a clear even sounding
spark for a given amount of power supplied
the system, and insures attaining a maxi-
mum value of % cv? or energy in each wave
train for a given power. It is possible to in-
crease the value of n at the expense of § cv?
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by adjusting the spark-gap electrodes to give
a smaller value of v2, and thus allowing more
than one spark per half cycle. This does
not, however, give a clear musical note cor-
responding to the number of discharges per
second, for the reason that the discharges do
not have equal intervals of time between
them. From the writer’s experience he
would say that the maximum range for a
given power is decreased when this phe-
nomena of more than one spark per half
cycle is allowed to manifest itself. It comes
in advantageously sometimes, however, when
trying to work through atmospheric disturb-
ances with alternating source around 6o
cycles or lower, as the quality of the spark,
when it is allowed to make several discharges
per half cycle, is somewhat easier to fix the
attention upon amid the extraneous sounds
in the telephone receiver. When more than
one spark per half cycle is allowed, diffi-
culties usually begin to manifest themselves
in getting the value v® up to what it should
be with a given distance between spark-gap
electrodes. This is probably due to the fact
that several sparks occur very close together
at the peak of each half'cycle, and it is almost
impossible to get the metal vapor thoroughly
cleared away in the excessively short intervals
of time between them.

Having shown how the values ¢, v2,andn
-affect range and power consumption, let us
consider how they may most easily be roughly
measured.

The value of ¢ may be computed if we
know the dimensions of the condenser in
centimeters, and is given by the formula:—

.13 T
‘in which
K = the specific inductive capacity of the
dielectric (in the case of glass about 6).

10,000,000,000,000

S = the area in square centimeters of the
dielectric included between the metal plates.

T = the thickness in centimeters of the
dielectric.

The value of v may be measured by ob-
taining two brass balls of about 1 c.m.
radius and using them as electrodes in a test
spark-gap. This gap is placed in shunt to
regular gap and - the balls adjusted until
spark occurs intermittently on either -gap;
the distance between balls is then measured.
The approximate result in volts is given in
the following table, which is taken from Pro-
fessor Fleming’s book: —
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Distance between Spark- Spark Potential in

balls in Millimeters Volts
I 4700
2 8100
5 11400
4 14500
5 17500
6 20400
7 23250
8 26100
9 28800
10 31300
I 33300
e 35500
I3 37200
14 38700
15 40300
16 41300
17 43200
18 44700
19 46100
20 47400

The value of n may perhaps most easily
be determined by arranging a dark band,
forming a belt, between two pulleys, one of
which is driven by a small motor. The
band should be about 2 meters long,and it
should pass around at a rate of about once
per second. It should carry a marker of
white thread or other material about 1-32d
of an inch broad,and be arranged to carry
this marker through'the zone which is bril-
liantly illuminated by the spark. The room
should be dark and the observer in a position
to watch the band in its most brilliantly il-
luminated zone with his eyes shielded from
the direct light of the spark. While the spark
is running, stationary images of the marker
will appear about once per second. The
distance between these images is observed
and distance the marker travels in one second
is measured. Distance per second divided
by distance between images will .give the
value of n. If alternating current is used,
the phenomenon of more than one spark per
half cycle will be shown by groups of images
with dark spaces between.

In conclusion, it would seem that a thor-
ough knowledge of the values and charac-
teristics of the capacity, spark-gap voltage,
and spark-gap frequency in a wireless station
affords the best insight into its power and
possibilities of long range. There has in the
past been considerable tendency to rate sta-
tions by the amount of power it was necessary
for the furnishing source to deliver, no ac-
count being taken of where or how it went,
and it would seem a considerably less
accurate method of rating than the above-
outlined one of rating stations in their % cvZn
value of watts.
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HOW TO BUILD A CANVAS CANOE.—Part II
W. DANIELS

THE next thing to do is to prepare for
framing together, for which stocks will be re-
quired. These are necessary in order to in-
sure the canoe being built perfectly straight.
Take four pieces of deal, about 1 foot by 7
inches by 2 inches. Place them on edge, at
right angles to line of keel,and nail securely to
floor. The end ones should be about 1o feet
6.inches apart, the other two being placed in
between, at equal distances apart. Stretch a
line from center to center of the two end ones,
and mark on all four the center line of keel.
Measure 7-16ths inch on either side of cen-
ter line and cut notches to fit the keel, the two
end ones being 1§ inches deep and the inner
ones 3 inches. Place the keel in the notches,
and fix it by partly driving one or two nails in
the stocks. In the event of a workshop of
sufficient size not being available, making it
necessary to build the canoe out-of-doors, the
stocks should be made into trestles by nail-
ing legs to them, which should be firmly bed-
ded in the ground, the tops being kept level.

Place ribs 4 and 8 in the notches prepared
for them, and fix by means of small iron
brackets screwed to the back of ribs and top
of keel. Stretch a line from center of B.P.
to center of S.P., and see that the centers of
ribs come in direct line with it. If this is not

s0, unloosen the brackets and rectify it. This -

line should be kept on, as a guide, until the
ribbands are fixed.

Braces d and d can now be fixed. Measure
along keel the distance in between ribs 4 and
8, and mark the shoulder lines on the under
edges of braces. Cut out the 4 inch shoul-
ders, and fix to ribs. Next, fix the braces ¢
and ¢. First fix one end of each to the B.P.
and S.P. respectively, by means of small iron
or wood brackets, as shown in Fig. 4. Then
fix the other ends to ribs, seeing that the ribs
are square up from keel.

Struts should now be placed against either
side of B.P.or S.P., and ribs 4 and 8, taking
care that the ribs are at right angles with
braces ¢ and ¢, and that the latter are in direct
line with the line you have stretched from
B.P. to S.P. The gunwales and ribbands
can now be fixed. The gunwales are fixed at
either end, so that the bevel of top edges
come in line with the bevel on either side of
braces ¢ and ¢. They are notched and
screwed into the B.P. and S.P., so that the
outside of gunwale is flush with the inside
edge of groove. The ribbands are fixed in

like manner (see Figs. 3 and 4). You now
have the shape of canoe, and can get the
exact size and shape of the other ribs by
taking measurements and molds of thin wood,
or cardboard, in the positions where they
have to be fixed. First prepare Nos. 2 and
10. These are notched out in the center for
braces ¢ and ¢, in the same manner as 4 and
8.
Take a mold of one side of canoe, taking it
from the under side of gunwale to center of
the % inch notch in keel. The mold can be
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Fig. 7. Plans for Coaming

taken at either 2 or 10, as they should both be
exactly alike. When this is done, measure
the height from top of brace to bottom of
notch in keel, and from top of gunwale to bot-
tom of notch in keel. Also measure the
width between gunwales. ,

Take a piece of deal board, 1 foot 4 inches
by 11} inches by % inch, and plane the bot-
tom edge straight. Square up first a center.
line, and then the inside lines of gunwales, at
equal distances on either side of it. Mark
on the outside lines, the height to top of gun-
wales. From these points measure down 1}
inches (the depth of gunwales) and square
out % inch for notching. This will give you
the top of the inside line of ribbands. From
here to the bottom of center line, mark the
curves on either side with the mold you have
made. Measure up center line the height to
top of brace, and from there to top of gun-
wales mark the top lines of rib. Cut rib out
to shape, and mark the other one to it. Notch
out in centers for braces ¢ and ¢, and fix to
keel with brackets, in the same manner as
ribs 4 and 8.  Screw the gunwales and rib-
bands, keeping the ribs square with braces.

Now prepare the ash ribs. With the ex-
ception of No. 6, these also will be set out in
pairs. These ribs only come up as far as the
top of gunwales, into which they are notched
1 inch, making them flush with the inside.
Take No. 6 first. Mark its position on gun-
wales, and cut out the notching. Now take
a mold, from the top of gunwale to center of
keel, the mold being taken from the inside of
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the notches in either. Measure the distance
from top of gunwale to bottom of notch in
keel, also the distance between gunwales
(inside of notches). Either upon the floor
of workshop, or wherever convenient, set out
rib in similar manner to the previous ones.
First, mark the bottom line of rib, then,
parallel with this, mark the line of top of gun-
wales; square up a center line, measure on
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Fig. 8. Details of Backboard

either side the distance to inside of notches
in gunwales; mark the curves with the mold,
and you have the outside line of rib. Nail
some small blocks around the outside, and
some more % inch inside of these. After the
rib has been steamed, bend it in between the
blocks. Take a piece of deal, of the same
width as rib, and % inch thick, the length
being the exact distance between inside of
gunwales; screw it in between the two ends of
rib, level with the line of top of gunwales (see
Fig. 6, page 258). The other three pairs are
prepared in the same manner.

Should the space be obtainable, it is, of

course, best to set out all the ribs first, and
then steam them all together. A good way to
do this is to get a piece of hot-water pipe,

about 3 feet 6 inches long and 3 inches in

diameter, one end having a stop-end screwed
on to it. Place the ribs inside, and fill with
water. Put the bottom end of pipe in the
fire, and let the water boil for an hour or two,
stuffing a rag in the top to keep the steam in.
The ribs should be kept in their molds until
quite dry, then, after having marked the
center line, take them out, and fix in the
notches prepared for them. Screw down
through the center line into keel with 1% inch
screws, the gunwales and ribbands being
screwed from the outside with % inch screws
(see Fig. 4). For ribs 5, 6, and 7, the stif-
fening pieces that are screwed between the
tops of ribs should have 1 foot 6 inches cut
out of their centers, the ends being notched
and screwed into the top of braces 4 and d at
either side.

The bilge-keels should now be prepared
and fitted. They will require to be 4 feet 6
inches long, and should be kept in line with
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ribbands Nos. 4 and 4, as shown in Fig. 3.
Screw into ribs 4 and 8 from the outside, and
through g, 6, and 7 from the inside. After
having screwed them in position, take them
off, refixing them after the canvas is on. The
coaming is also first fitted in position, and
then refixed after the canvas is on. For this
11 feet of 3 x 4 inches will be required.
Cut and fix it as shown in Fig. 7. Screw
down into ribs 4 and 8, while along braces
d and d it can be screwed from the under
side.

The end piece will have to be cut to fit the
top of rib 8, so that in the center, where it fits
over brace ¢, the projection will be 1% inches.
The front pieces should be tapered on the
under edge, from 3 inches where they are
fixed to the side pieces, to 1% inches, where
they are fixed to rib 4. This will give the
same projection above braces ¢ and ¢ at back
and front. s ‘

The bottom boards /,f, and f, in Fig. 3, can
now be fitted, though they should not be fixed
until both the inside of well and they them-
selves have been painted. The center one
should be screwed to the keel, while the
side ones can be fixed to small slips, screwed
on to ribs 4 and 8.

The back-rest should be made as shown in
Fig. 8. It is made out of 1§ x % inch
stuff, and should be hinged to the center bot-
tom board, and about 3 inches away from rib
8. When not in use, it will lie flat in the bot-
tom of canoe, and when in use can be kept in
position by a small hook.

The framing should now be given a coat of
priming paint, first smoothing off all sharp
edges that would be likely to cut the canvas.

When this is dry, the canvas can be fixed.
For this, the writer found stout unbleached
linen of a close texture very satisfactory.
Three pieces will be required, the two side
pieces being 4% yards long by 22 inches wide,
and the top piece 4% yards by 3o inches. It
is fixed with % inch copper tacks, the edges of
canvas being doubled. The side pieces are
fixed first. Bed the groove with white lead,
and then tack one edge of canvas along keel,
as far as the joints of B.P. and S.P. at either
end. When this is done, stretch the canvas
tight, and tack along the top edge of gunwale
to within about 1 foot 6 inches of either end.
Then cut the ends to shape, taking care to
allow sufficient to turn under, and continue

.the fixing around groove, afterwards finish-

ing along gunwale. When both sides are
done, cover the top over completely, tacking
the edges along the outside of gunwales; then
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Tig. 9. Construction of Paddle

cut out for the well-hole, leaving a 2 inch
margin of canvas inside of braces and ribs,
for the purpose of turning up and fixing to
inside of coaming, which can then be fixed.
Before fixing the latter, round the top edges
and paint the bottom. Screw into position,
nail the mitres, and tack the canvas around
the inside. .

The canvas should now be given two coats
of linseed oil. It should be thoroughly
soaked with the oil, and the first coat allowed
to dry before the second is put on. After it
has stood for a few days, give it a coat of
priming” paint, including the inside of well.

Now fix the bottom boards, back-rest, and
bilge-keels, the latter being fixed first. Bed
along grooves with white lead, so as to cover
the heads of tacks; this makes the joint
perfectly water-tight. The whole should
then be given two coats of white paint, or
whatever color may be desired.

The paddle is made as shown in Fig. 9. It
is 7 feet 6 inches from tip to tip, the handle
being 6 feet 4 inches by 13 inches by 1% inches,
and the blades 1 foot 2 inches by %
inches by s5-16ths inch. The handle
may be made of deal, though the blades
should be of ash or mahogany. First cut
the blades to shape, as shown, then take the
handle, and on its widest face cut a slot 7
inches long, at either end, to take the blades.
After the latter have been fitted, taper the
handle to about 13 x £ inches at either
end, and then round it. Bevel the blades on
either side, so that theyare about }inch thick
at the edge, but leaving them at their full
thickness where fixed into handles. Paint
the joints and screw into position, first slip-
ping two rubber rings on the handle, in order
to prevent the water running down it. The
handle should be well oiled, but not painted.
The blades look well if painted the same color
as canoe.

The cheapest way to buy the paint is to
procure the ingredients and mix them one-
self. For white paint take about 8 pounds of
white lead, 1% pints boiled linseed oil, 4 pint
turpentine, 4 pound driers, and mix the whole
together. For the priming coat, a little red
lead is added.

For a seat, a cushion will be found the
most suitable, as the lower one sits in a canoe
the easier it is to balance. The well being in
the center of the canoe, the weight of the oc-
cupant comes chiefly over rib %, making the
canoe slightly deeper in the water at the stern
than it is at the bow. For the sea, the writer
found this an advantage, as it enabled the
canoe to take the waves better than would
have otherwise been the case.

Should a canoe capable of seating two
persons be required, it should be 14 feet long,
with 2 feet 6 inches beam, and the timbers
used in its construction should be consid-
erably thicker than those previously given,
and the well would require to be 6 feet long at
the least.

In conclusion, the writer hopes that all to
whom this article may be of service will find
as much pleasure in making and paddling
their own canoe as he himself did.

MR. HENRY FARMAN intends to thoroughly
demonstrate the powers of flight of his aero-
plane in an altered form with the third plane
placed high above the second. The machine
now presents a curious appearance. Mr.
Farman declares it is more stable than it was
before. He has also fitted small wings in
order to help the lateral balance, but so far
he has had no occasion to use them when in
flight. The machine has been vastly im-
proved since Mr. Farman left Issy-les-Mouli-
neausx, but it is still very much behind Wright’s
machine. This is the opinion expressed by
all impartial observers who have watched
both machines in flight. Although the motor
of the Farman-aeroplane has more than
double the power that is employed by the
Wright machine, it cannot lift anything like
the weight the Wright machine can carry, nor
can it be controlled so easily. Mr. Farman
is about in the position that Wright’s records
show he and his brother had attained five
years ago, but Mr. Farman is working hard
and making improvements on his machine
every day, so it seems more than likely that-he
will achieve great results if he continues to
progress.
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THE ECONOMICAL OPERATION OF A GASOLINE ENGINE

E. A. WHITE

EvVERY one who owns or contemplates
purchasing a gasoline engine should know
that the design of internal combustion en-
gines has reached such a stage of perfection
that with any of the standard machines on
the market to-day, economical operation
depends more upon the purchase of an en-
gine adapted in size and construction to the
work for which it is intended, with a thor-
ough understanding and intelligent opera-
tion of the engine, than all other factors
combined.

It has been demonstrated by experiment
stations and practical builders, that if a
gasoline engine is to do work most economi-
cally it should not be regularly loaded to
over three fourths of its rated capacity. In
selecting an engine, get one big enough for
the work. The writer emphasizes ‘big
enough” because the majority of engines
are too small for the tasks assigned them,
‘the purchaser forgetting that a few dollars
saved in the original cost by the purchase of
a small engine are eaten up more than once
in the life of the engine by the extra amount
of gasoline used. On the other hand, it is
just as extravagant to run a 12 h.p. engine
to perform 3 h. p. of work. Economy in
operation cannot be secured unless the size of
the engine and amount of work correspond
to each other.

Before purchasing an engine the individ-
ual problem should be studied and the fol-
lowing decided: —

What general type and size of engine
should be purchased?

What cooling system should it have?

What style of governor?

What form of ignition?

The following may be suggestive on the
above-named points: If there is only from
2 to 6 h. p. of work to perform, an upright,
air-cooled, would be very satisfactory. If
the work demands a larger size, a water-
cooled, horizontal engine will be more suc-
cessful. ‘

On most farm engines to-day the hit and
miss type of governor is found. With a
variable load they are the most economical
of any on the market, but where the engine
is constantly loaded to its running capacity
a throttling governor will give a steadier
motion and be just as economical as the hit
and miss type. On ‘practically every en-

gine built to-day there is some form of elec-
tric ignition. On most farm engines bat-
teries are used to furnish the current, but as
they are always causing an endless amount
of trouble besides being very expensive,
because they must be replaced so often, an
auto-sparker or magneto can very profitably
be used on an engine where economical
operation is being sought. To be sure the
first cost will be greater, but a good auto-
sparker or magneto will last as long as an
engine and is always ready to go, while the
battery may balk most any time, besides
having.to be frequently replaced. .

After due attention has been paid to the
above points the engine must be located
where it can work as effectively as possible.
A stationary engine should be set upon a
firm base (one made of concrete and ex-
tending at least 2 feet below the engine bed
is best), and well housed that it may have a
chance to wear out instead of rusting out.
Any one traveling over the country,if he is at
all observing, will be shocked at the amount
of waste caused by unhoused machinery on
our farms. A gasoline engine properly
housed on a solid foundation will work twice
or three times as long as one left out of doors
spiked to a couple of 4 x 4s where it was the
most convenient. It is worse than poor
economy, it is extravagance to leave an en-
gine without protection from the weather.

After the right engine has been properly
located there are only a few things one must
master to have the essentials of economical
operation. The chief point are: proper
compression, proper timing of the spark,
intake, and exhaust valves, judicious use of
gasoline and proper lubrication.

Compression. — The most economical
running of an engine, other things being
equal, is on a high compression. This can-
not be obtained if there are leaks in the va-
rious parts. As most operators know, there
are three standard places to look for leaks,
viz., the valves, intake, and exhaust, the
packing in the various places about the
cylinder head, etc., and between the piston
and cylinder walls.

As this is not an article on troubles we
will not go into details on the remedies for
these various things, but will very forcibly
call attention to the fact that it is absolutely
impossible to work an engine anywhere near
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its maximum running capacity, let alone
economically, without having strong com-
pression.

Perfect compression means complete
combustion with an application of the
greater part of the force to the piston from
which it is transformed into work.

Timing. — There are three working parts,
the timing of which is important, viz., the
sparker, the intake valve, and the exhaust
valve, each one of which must be perform-
ing its task at just the proper time if we are
to have economy in the operation of the
engine. Every one who operates an engine
is acquainted with the igniting devices
which fire the charge of fuel by means of a
spark inside of the cylinder. In order that
the engine may receive the most power from
a charge of fuel the explosion must be timed
so that its greatest force will come just as
the piston is on the dead center at the begin-
ning of the power stroke. By having the
spark so timed the engine will not work
against the force of the explosion, nor will
the power be generated so late that it acts
upon a rapidly receding piston. One would
naturally think that the spark should be
made just as the piston is on the dead center,
but such is not the case, for it takes the gaso-
line a little time to burn, and as the piston is
traveling at a very high rate of speed, it is able
to cover a very appreciable distance from
the time the spark is made until the full
force of the explosion occurs. In order to
meet this the spark is made shortly before
the piston reaches the end of the compres-
sion stroke. This is called ‘“advancing the
spark” or giving the piston “lead.” Ex-
periments show that five degrees for every
one hundred revolutious per minute is the
proper amount. Lead can be regulated on
most engines by a wrench or screw driver
in the hand of a careful operator as follows:

For convenience, take an engine which
has a fly-wheel with six spokes in it, from
the center of one spoke to the center of the
next on the rim of the wheel will be 360°
divided by 6, or 60°. This engine makes
three hundred revolutions per minute. We
want an advance or lead of five degrees for
every one hundred revolutions per minute
of fifteen degrees. Turn the fly-wheel until
the piston is just at the end of the compres-
sion stroke. Make a mark on the rim of
the fly-wheel exactly opposite the center of
a spoke and make a corresponding mark on
the engine bed. Turn the fly-wheel back-
+vards fifteen degrees, or in this case (6o di-
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vided by 15 equals 4) one quarter of the dis-
tance between the spokes. Regulate the
mechanism so that the sparks will come
when the piston and'fly-wheels are in the
above position, in this case fifteen degrees
before dead center. The amount of lead
will of course vary with engines, depending
upon their speed. Every gasoline engine
operator should master this particular point,
for an engine may be working apparently
perfectly in every way and its efficiency re-
duced one half simply because the spark is
not properly timed.

The intake valve should open at the be-
ginning of the charging stroke and close
exactly at the beginning of the compression
stroke. This will allow the cylinder to be
completely filled with gas while the valve
will be closed when the piston is working
towards it so there can be no leaks of un-
burned fuel back into the carburetor. If
the intake valve opens by suction it will not
begin to open until the piston has traveled
far enough to produce a vacuum, which
force will overcome the tension of the spring.,
If this spring is not too loose the valve will
close the instant the piston begins to return
on the compression stroke. If the spring on
the intake is loose the valve will be pulled
open so far that it cannot close as the piston
begins to return, thus allowing unburned
gas to be forced back into the carburetor,
giving a weakened compression, which
always means poor economy in operation.
If the intake valve opens and closes auto-
matically, turn the wheels over slowly and
adjust in accordance with the above.

Exhaust Valve. — The exhaust valve or
part through which the burned gas is dis-
charged from the engine should be open dur-
ing the entire cleaning stroke. If the valve
begins to open just at the beginning of this
stroke the rapidly traveling piston will cover
a considerable distance, in some engines as
much as one half the length of the cylinder,
before the valve is completely open, thus
greatly retarding the rapid and complete
discharge of burned gas. To overcome this
the exhaust valve should start to open from
twenty to twenty-five degrees before the end
of the power stroke, closing exactly at the
end of the compression stroke, thus insuring
a maximum discharge of the burned fuel.

Amount of Gasoline. — After all the above
points have been carefully looked after the
engine is in condition, with skilful opera-
tion, to reach its maximum efficiency. The
amount of gasoline used will still depend al-
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most entirely upon the skill of the operator.
Under ideal conditions an engine can be run
with 1-1oth of a gallon of gasoline per h. P-
per hour. With careless operation it is easy
to burn twice this amount of fuel without
obtaining any more power. If a large ex-
cess of gasoline is being used there will be a
heavy black smoke in the exhaust. To
remedy this, restrict the opening in the car-
buretor until the engine emits no smoke but
continues to carry its load. Even under
these conditions the engine may not be run-
ning on the least possible amount of gaso-
line. It is by the ear that the skilful oper-
ator finally regulates the amount of fuel
used. Restrict the needle valve until the
engine carries its load upon -the fewest pos-
sible number of regular explosions. It is
easily possible to so restrict the fuel passage
that not enough gasoline is taken in to pro-
duce a full explosion, making the engine
‘““bark for fuel,” which is very wasteful.
Therefore each operator should study his
own engine until he has found the proper
“set” for the needle valve if economical
operation is to be secured.

Lubrication. — The cylinder of a gas en-
gine is very sensitive to lubrication. Ordi-
nary grades of cylinder oil cannot be used
because of the high temperature causing
them to burn. There is found upon the
market a special grade of oil, “gas engine
cylinder oil,”” which should always be used
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to lubricate the cylinder of the gasoline en-
gine. Cheap grades of- oil simply burn,
leaving a deposit of carbon on the piston,
valves, etc., causing the piston rings to stick
and valves to leak, which will immediately
result in loss of compression, the first mem-
ber of the poor economy family. Too much
good lubricating oil, indicated by a gray
smoke in the exhaust, will have much the
same effect as a poor oil. For an 8 h. p. en-
gine from twelve to fifteen drops of lubri-
cating oil per minute are usually sufficient.
Here again the operator must study his en-
gine. Too little oil allows the cylinder to
cut, and that very quickly, and too much
gums the working parts, causing loss of com-
pression. The happy medium is wanted
here for economy. The bearings should
also be supplied with a good grade of ma-
chine or hard oil.

To Sum Up. — The economical running

.of a gasoline engine depends almost en-

tirely upon the skill of the operator. Any
engine will respond wonderfully when good
hard sense is used by the engineer.
Purchase an engine of the proper style
and size. Locate it on a solid foundation
well protected from the weather. See that
it has strong compression. Do not use too
much fuel. Use a No. 1 lubricating oil in
the cylinder and in proper amounts. Study
your own engine thoroughly and learn its
possibilities.—Gas Review.

THE AIRSHIP IN WAR

THE airship Zeppelin I, says the Armée
Correspondenz, although taken over for
$412,500 by the German War Office, must
remain where it is for the present until a
suitable shed has been built for it. The
staff of the airship will be composed of 75
men, and 1o men will suffice to man it for a
trip. These 10 include the pilot, the chauf-
feurs, and the observation officers. It will
be possible, however, to carry several pas-
sengers in addition.

Major Gross is seeking a suitable spot for
the quarters of the 75 men, and balloon
officers and privates will be trained at once
for serving the Zeppelin I. The army author-
ities have told Count Zeppelin that he need
not go through the stipulated flight of 24
hours, as in their opinion the Zeppelin I is
now quite ready to be used in warfare. Asa
matter of fact, it is scarcely likely that the
airship will ever be called upon to make

a trip of 24 hours consecutively, at least in
Europe. ;

The German War Office is now busily en-
gaged in gunnery trials directed against air-
ships. The experiments made on land have
been failures. Elaborate maneuvers with
captive balloons were attempted, but they
proved useless. Besides, the maneuvering
grounds were not large enough and the
safety of the surrounding towns was en-
dangered.

Now fresh trials have been ordered to take
place at sea off Swinemunde and in Danzig
Bay. The naval guns to be employed are
mounted on newly invented carriages which
permit firing at angles up to 60°, but projec-
tiles as used at present do not reach a height
of more than 4ooo feet. Great activity is
being displayed in endeavors to improve
angle firing, and a new kind of air shrapnel is
to be tested. A
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MISSION WALL CLOCK

MABEL V. H. HUNT

IN keeping with the other furnishings of the
bungalow living room is the wall clock here-
with presented.

The framework of the clock may be made
to match, in color, the other articles of fur-
niture, and it may be hung against the wall,
where it may be easily seen. A good place
for it is beside the desk.

This clock is made-from perfectly cured
kiln-dried wood, with a good grain. Quar-
tered oak is suggested, it requiring about 28
feet, 1 foot in width, £ inch in thickness.

For accuracy, draw out on paper patterns,
actual size, the design shown in the accom-
panying cut; lay patterns on boards, out-
line, and cut.

First saw out the back, No. 7, the hole at
the top being to hang the clock to the wall by
means of a large lag-screw.

Before sawing out the front, No. 4, cut out
the circle for the face of the clock in order to
prevent the section from splitting. This
circle may be placed at any height and may
be made any size to correspond to the size of
clock you wish to use.

Then saw out the front section. The left
side is in three parts — No. 1, the top; No. 2,
the door for easy access to the works; No. 3,
the lower part; No. 8 is the right side.

Small clover leaf shaped ornaments are
sawed entirely through the thickness of the
wood, giving clearness to the tone, should
the clock be one which strikes.

No. 6 is the top, and the notch shows
where the back fits into it. No. 5 is the
base. No. 2, being a door, may be at-
tached by outside hinges of brass or small
invisible hinges, and the back may be treated
in like manner.

Having all these sections sawed out and
smoothed ready to put together, fasten No. 8
to Nos. 7and 4 by means of screws. Then
screw Nos. 1 and 3 to No. 2. Then attach
top and base.

Before screws are inserted, bore % inch
holes £ inch into the wood, and sink screws
into these, using % inck flat-head screws.

When all is put together, cut 20 pieces of
% inch doweling, each 1 inch long, glue thor-
oughly, and plug screw holes, allowing §ths
to project. If desired, these may be allowed
to remain projecting from top and base as
well as from the sides, but it looks better to
have these former portions smooth.

This is an excellent way to utilize an old
clock which has become out of date, pro-
vided the works are in good condition, for
they may be removed from their old setting
and screwed into the new one. Not having
an old clock, a jeweler will sell one of suitable
size, of one’s own selection.

The projecting base of the clock is a con-
venient resting-place for a photo or one or
two small vases; a pair of Japanese ware
would be artistic, one on either side.

The Rubbing Process

To secure a good job, the varnished sur-
face should be made perfectly level before
rubbing. Never rub across the grain of
the wood; it will scratch the surface. Don’t
bear on heavily at start and finish, or you
will get the beginning and end worn off too
much; bear evenly all the way through.
Never rub the varnish until it is perfectly
dry, which will cause it to sweat through,
and you will have to rub it a second time.

"There are several grades of pumicestone

powder, or degrees of fineness, designated
by the letters O and F; thus FF (double F)
is the finest, and OO (double O) the coarsest.
The finer the grade, the slower the cutting;
but there is less danger of scratching. A
pad of rubbing felt about 3 x 5 inches is
used. For irregular surfaces, prepare a
piece of wood to conform to the surface of
the job, and glue a bit of felt to it. Shellac
would be better than glue in case of water
rubbing. For oil rubbing, use an oil that
is not gummy; dip the pad or felt in the oil,
then in the pumicestone; the same with
water rubbing. There is danger with the
use of oil that needs to be pointed out to the
new hand at rubbing. If the oil is allowed
to remain too long on the job, it will soften
up the varnish and you will rub through in
spots; with water this, of course, will not
occur; but, on the contrary, the water, es-
pecially if cold, will harden the varnish.
Water rubbing gives a deader appearing
effect than oil rubbing.

ONE of London’s underground railways
passes 185 feet below the surface at points
This is the depth record for subway trans-
portation.
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MISSION SIDEBOARD
MABEL V. H. HUNT

THE dining room of the six-roomed bunga-
low needs a sideboard to complete its fur-
nishings. Naturally, to be in keeping with
the rest of the house,it must be simple, yet
substantial.

Often such a cottage is built near the salt
water, the dampness of which is detrimental
to the polish of mirrors, tHerefore this bit of
handicraft is designed without a glass.

In effect it is taller than an ordinary side-
board, particularly from the floor to the first
shelf, thus giving the appearance of a high-
boy. Its beauty lies in its extreme simplicity.

There are no dimensions given for this,
because of the various places it may occupy,
and the size is left to the builder’s discretion,
as he best knows where it is to stand.

The lower part of the sideboard consists of
a closet closed with two doors.
used as a wine closet if desired, and while
there are no specifications for shelves, it
would be an easy matter to put in one or two
if compartments aredeemed more convenient.

Above the closet are two small drawers,
one intended for knives and forks, the other
for the table linen in daily use. These two
drawers may be replaced by one large one if
one wishes.

The upper part of the sideboard consists
of two shelves separated by three uprights on
each side which take away from the heavy
appearance and makes the whole thing more
graceful. There is ample room on these
shelves for all the glasses, fancy plates, and
cracker jars necessary for use in summer
life, but a display of silver is to be avoided as
in very poor taste and quite out of harmony
with the other furnishings.

To build this sideboard, first build the
back the size desired, and using this back as
a standard for dimensions, keep the other
partsin good proportion. To the back dowel
Nos. 2 and 3, then dowel to Nos. 2 and 3,
Nos. 6 and 7. To this framework add Nos.
4, 5, and 10 in order. This leaves it ready
for No. 12 to be put into place. Next add
the posts, No. 13, and when they are firmly
fastened place the top shelf, No. 11, in its
place. Next fit in the bottom, hang the
doors, build the drawers and fit into their
places. Last of all add No. 1, the back of
the shelf section.

Provide the drawers with handles and the

This may be -
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closet doors with knobs, and a lock and key
if one cares to do so. This completes the
furnishing of the small summer camp.

Speaking of Mission furniture, which had
its origin with the Spanish Mission Fathers,
a subscriber, Mrs. Lucy Hester Abbott,
writes from Cuba: —

“Old furniture is fast disappearing from
Cuba. After the Ten Years’ War, which
left the wealthier class of Cubans impover-
ished, almost everything of value passed into
the hands of their creditors. Here and there
a family, through some good fortune having
kept their heads above the wave of debt, can
show you real treasures which have descended
through generation after generation, and
.are valued beyond price. From these beau-
tiful originals we get the cheaper copies
which, however, fall far short of their proto-
types.

“For the most part, the lofty rooms whose
white walls threw into ‘strong contrast the
rich polish and beautiful carvings of these
fine old pieces, are now furnished with cheap
American-made goods. These, being mostly
glued together, fall to pieces after a short time,
and can in no way compare with even the
crudest Cuban articles, which are invariably
put together with wooden pegs and the seat
and back covered with calf skin, usually
with the hairy side up, giving a primitive
air to the most modern room.”

M. GEORGES BESANCON, secretary of the
Aero Club de France, proposes to raise by
means of a national lottery the sum of
$1,000,000 to be devoted to the construction
.of afleet of aeroplanes and navigable balloons
for the national defense. The scheme is
said to be making good progress.

M. Santos DuMoNT’s new flying machine
is so small that it travels comfortably on the
back of his motor-car. Itisa monoplane, with
a 24 h. p. Antoinette motor, weighing 58 kilos,
and making 1400 revolutions a minute.
The total weight is about 150 kilos. The
aeroplane was expected to fly at 8o kilo-
meters an hour, and to rise from the ground
as soon as it attained a speed on its three
wheels of 50 kilometers an hour on the fourth
trial. Dumont flew, but was unfortunate
enough to damage one of the new machine’s
wheels,
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WIRELESS TELEGRAPHY g
PROY, ELULU THOMSON
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An attempt will simply be made to present a
point of view in the endeavor to render clear
to those who have not given special atten-
tion to the conditions of ‘wireless transmis-
sion, the nature of the operations which are
involved.

In the ordinary low frequency alternating
current system, the energy is expended in a
number of different ways; and, of course,
the main object of the system is to convey
energy from one point to another, as from
a source of power in a station to translating
devices or motors somewhere upon the line
system. In carrying out this plan of trans-
mission, however, there are certain losses of
energy inevitably involved. Where the fre-
quency is quite low, we are chiefly concerned
with the ohmic drop in the circuit, or the ab-
sorption of energy which is converted into
heat in consequence of the fact of our mate-
rials not being perfect in conductivity.

We have, besides the mere losses in ohmic
resistance, magnetic hysteresis, and eddy
currents, certain enhanced resistance loss
which is due to the skin effect, or crowding
of the current to the outside of the conduct-
ors; an effect, however, which is not appre-
ciable in the ordinary low frequency circuits,
but becomes important as the frequency rises.
There is also the added loss due to the charg-
ing current of the line, which current does
no work. The parts of the line simultane-
ously at different potentials act as charged
conductors or condenser surfaces, and are
charged and discharged at each alternation,
superposing an idle or leading current on the
line current. This effect, however, may be
balanced more or less by inductance, either
normally existing or purposely introduced;
but where iron is used to secure this, added
magnetic losses are involved.

Were the dielectrics between the conduct-
ors (the air and other insulating materials)
perfect dielectrics which could be electro-
statically stressed and released without in-
volving loss of energy, the losses due to
charging current could usually be neglected
in low frequency work. In cables, where
the conductors are close together, separated
by comparatively thin layers of dielectric,
the loss may be considerable, even at com-
paratively low frequencies, unless the dielec-
tric has been chosen for low leakage and low
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dielectric hysteresis. The leakage of the
line also adds a loss due to the flow of cur-
rent from one side to the other over paths
which are not intended to exist, but which
cannot be avoided — as when the insulators
are imperfect in insulation.

These effects, of course, are enhanced by
increase of potential, as is also another source
of loss, namely, surface ionization (or elec-
trification to a certain distance from the sur-
face of the conductor), which indicates its
presence by a bluish light in the dark (called
aurcola or corona) and a hissing sound in
air. Here the dielectric layer, or air layer
around the conductor, is actually penetrated
by incipient spark discharges, with the pro-
duction of heat and loss of energy. Mer-
shon has shown that even below the critical
point, or point where this blue discharge be-
gins, there is a leakage, or loss in air, increas-
ing with the product of two influences;
namely, the amount of water vapor present
in a given volume, and the degree of humid-
ity or saturation of the air, which in turn
depends upon temperature.

Ordinarily only these losses just enumer-
ated are noticeable with the common fre-
quencies of alternating currents. Generally
no account is taken of another slight loss of
energy; namely, that due to radiation. The
periodic changes of potential of the lines,
especially when separated some distance, are
accompanied by a wave of stress in the sur-
rounding medium, the ether, which, how-
ever, spreads out to an unlimited extent,
like the dropping of a stone in a pool of
water producing waves which extend on-
ward indefinitely.

Accompanying the periodic flow of cur-
rent in the conductor, there is also, in the
surrounding medium, a magnetic radiation
originating at the conductor in the lines of
force which surround it, spreading out-
wardly to illimitable space in magnetic
waves. It may be said, then, that any con-
ductor conveying a current, or subject to
alterations of its electrical condition, pro-
duces in the ethereal medium of space a ra-
diation of energy in the form of electromag-
netic waves. When, however, the conduct-
ors of a system are so enclosed or arranged
that one surrounds the other, with a dielec-
tric between, this radiation is neutralized;
for the magnetic lines are then generated in
the space between the conductors, and the
dielectric stresses are also located in that
space. If, however, the conductors stand
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alone, far away from any neighboring con-
ductor, then the radiation or electromag-
netic wave production goes on unhampered,
or one may say, the radiation is free.

It has many times been pointed out that
the actual conveyance of energy in an elec-
tric circuit is not in the wire, but in the me-
dium or ether surrounding the wire, or in
the ether or dielectric between the wires
where the conductors are concentric. The
radiation, therefore, would represent that
.small fraction of the energy which, during a
pulse or half wave, starts outward with the
velocity of light to stress the surrounding
ether; and which continues outward, like
the waves in the pool when the stone is
dropped, spreading onward to an indefinite
or infinite distance. It would avail nothing
to attempt to stop the wave, to pull the stone
back the moment it was dropped, for the
wave having once started, does not return.
In the same way, the electric pulse having
started the electromagnetic disturbance, a
portion of the energy expended continues on
outwardly. If in the case of the stone in the
water we give it a periodical raising and
lowering, this sets up a continued system of
waves spreading outward. So in the alter-
nating current circuit the changes in the
electric condition set up similar electromag-
netic waves extending outwardly, onlyin this
case they are represented by the electrostatic
stresses in the ether, or electromagnetic lines
around the conductor.

We have assumed in the foregoing that
the frequency is low. Let us suppose that
the ordinary frequency is raised one hundred
times, so that instead of, say, 6o cycles we
have 6000 cycles per second. It will now be
found that the skin effect is so enhanced that
it is desirable to spread the conductor out in
sheets, or use multiple.wires some distance
apart, or make the conductor a hollow tube,
taking out, as it were, the ineffective core
and using the material to enlarge the diam-
eter. We will find, also, that the charging
current, in relation to the line current, has
greatly increased; in fact, in about direct
proportion to the frequency; while the ex-
tension of the conductors into sheets or tubes
still further increases the value of the charg-
ing current, or the condenser effect of the
line. Naturally, if there is a dielectric loss,
this also is increased in the same way. The
ohmic drop, except for the skin effect, and
the leakage drop (such losses as are depend-
ent upon resistance purely) would be un-
affected, except for the increased values of
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the current due to the increased charging
current, etc.

As each wave will at any given potential
produce a radiation effect depending on the
gradient of stress, or rate of change, and not
upon the periodicity, the radiation of energy
will increase with the frequency or pitch of
the waves. Hence, as the frequency rises,
more and more of the energy under any
given potential will be sent out into surround-
ing space. As stated before, the skin effect
may be avoided by spreading out our con-
ductors; the significance of this in wireless
work will be shown later.

If we continue raising the frequency, we
may reach a point at which a dynamo supply-
ing given energy is sufficiently loaded with
a very moderate length of circuit, due to the
radiation losses and charging current; so
that we no longer need to assume that the
system is one for transmitting energy, in the
ordinary sense, to translating devices con-
nected across the circuit. The system be-
comes, as it were, merely an arrangement
for the enhancement of the effects of the
charging current and the radiation, with the
practical abolition of the other conditions
of working that are normal to a low frequency
line. With a frequency of, say, 100,000
cycles to 500,000 cycles, our conductor must
become a surface if we are to avoid the oppo-
sition or attenuation due to self-induction.
A very moderate length of line suffices to
absorb the load, and the system becomes,
substantially, a radiating system.

In the Hertzian wave apparatus we have
the extreme of this case. Here an induction
coil simply feeds into a Hertzian oscillator;
consisting of two polished balls separated
somewhat by a small space, with wings
sometimes extending outward from the balls.
Such an arrangement may be said to be a
sort of electrical tuning fork, or one in which
the discharges occurring between the two
parts, oscillate with a fairly definite period
or rate, depending upon the electrical con-
stants of the apparatus. As a rule, the
shorter and the smaller the affair is, the
higher the frequency, so that with small
polished balls, frequencies in the hundred of
millions per second may be obtained. The
Hertzian apparatus was particularly well
adapted to the radiation -of energy quickly.
The waves damped themselves rapidly. If
the two wings of the apparatus had been
brought nearly together, more or less parallel,
the frequency with any given size would fall
and the oscillations be more sustained. In

this case, the energy stored would be radi-
ated over a longer period. At the same
time, the apparatus would be capable of
storing more energy.

To come now to consideration of the con-
ditions in wireless work, where one half of
the Hertzian wave apparatus is abolished,
and where one terminal of the oscillating
system is put to ground — originally through
a spark-gap, but later by direct connection
through adjusting or air core induction coils

- — we will find we have substantially an al-

ternating system in which one terminal is
grounded; as if an alternating dynamo had
one terminal grounded while the other ter-
minal was connected to a wire or structure,
which, while it led away, did not lead to a
distant point completing the circuit through
translating devices to ground, but merely
terminated at some height in the air. Here
the function of the charging or energy sup-
plying system is merely to furnish that en-
ergy which, with other and comparatively
minor losses, is expended in radiation from
the antenna into space around it.

Such a system, as in the case of the Hert-
zian arrangement, may have a period of
normal frequency; as when the antenna dis-
charges through a spark-gap to the ground,
such a discharge of the charged upright wire
taking place as a high frequency oscillatory
current, while the energy of the discharge is
to a large extent radiated in ether waves in
all directions around the wire. While origi-
nally a spark-gap was put between the lower
end of the antenna and the ground, it is now
usual to employ an air core coil and supply
the energy by induction, and in receiving
apparatus the same arrangement-is put into
use, for the system is reversible. Dynamos,
as initially planned by Professor Fessenden,
can be constructed of sufficiently high fre-
quency to become the source of excitation of
a well-tuned system.

To digress a moment, it may be even said
with truth that a lightning discharge is akin
to the discharge of the elevated antenna.
Here the cloud contains an electric charge
which frequently finds the earth by opening
a path for itself downward, but it is to be
doubted whether, in such case, it is anything
in the nature of a real oscillatory current.
According to a definite law enunciated by
Kelvin, it is an essential, in order that the
discharge shall be oscillatory, that the sys-
tem shall not contain too much resistance,
or any oscillations would be damped out at
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their inception. That there is large resist-
ance in lightning stroke is seemingly evi-
denced alone by the heating effect through-
out the whole length of the spark discharge.

At any rate, if oscillations do occur, it does
not seem possible that they should be rapid.
The breakdown of the dielectric between
cloud and earth is, of course, extremely
sudden; the pulse front is steep, and it may
give rise to high frequency oscillations in
metallic systems beneath, such as electric
circuits, the frequency of such oscillations
depending more on the constants of the cir-
cuit oscillating, or upon the portions of the
circuit affected, than upon the induced effects
of the lightning itself; just as a bell may be
struck by a mallet a sharp blow, but the mal-
let does not vibrate as the bell does, the bell
taking on its own rate.

Suppose we have a body insulated, say a
vertical wire, and a charge therein which
may be assumed positive. Then electro-
static stresses, sometimes called tubes of
force, extend all round to the earth’s surface,
which becomes in the vicinity negative. If
the positive charge now runs down to earth
through a spark-gap, the stress lines are im-
mediately changed in relation, and an elec-
tric current flows, producing magnetic dis-
turbances in the ether around the wire in
the form of magnetic whirls or surrounding
lines. If the circuit be capable of oscillating,
that is, if the discharge gap be proper and
there be no great resistance, the positive
charge in passing to earth, owing to self-
induction, overruns; and the negative going
up, in like manner overruns; so that the
next instant the vertical wire is negative
while the ground below is positive. This
overrunning or oscillation takes place in
progressively decreasing amplitude, until
the energy stored in the original charge has
been dissipated; partly in the spark-gap,
partly in resistance, partly in dielectric hys-
teresis, and partly in the radiation of electro-
magnetic disturbances or waves of definite
frequency around the antenna. )

These disturbances spread out in circles
around the axis of emanation, or the center
of the antenna; but current also runs out at
the foot of the antenna to join and neutralize
the charges of the earth’s surface near there-
to. In each case of the current moving out-
ward from the foot of the antenna, there is a
feeble current extending therefrom, which in
ordinary cases follows the upper part only of
the moist earth layer below; or better yet, if
the apparatus is directly connected with the
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sea, follows the surface of the salt water,
spreads out as an oscillatory current in the
surface so far as the magnetic whirls around
the antenna extend, and so far as the electro-
static stress lines arising from each alternat-
ing charge extend. To put it differently,
the surface of the sea is the conductor in the
system, more important than the antenna
itself in directing the spread of the electro-
magnetic disturbance or radiation of energy.
The surface of the ground or sea then per-
forms the function of the conducting wire in
an ordinary alternating system. It is, how-
ever, an indefinitely extended sheet, and may
be curved as is the surface of the earth. The
electromagnetic waves cast off in conse-
quence of the increased density of stress or
lateral pressure in the antenna wire as com-
pared with that of the surrounding earth
have, so to speak, their feet in the water.

If one could picture the effect, assuming
a- wireless station in midécean on a ship,
the surface of the ocean would be traversed
by a high frequency current, consisting of
charged areas, generally circular, of alternat-
ing positive and ‘negative character, with
neutral or zero zones between; and the spac- .
ing of these would depend upon the fre-
quency of the emission. Above these areas
would be an extended system of stress lines
or tubes of force, projecting from one elec-
trified: zone to the other, the zones widening
and speeding onward and outward with the
velocity of light. Over the centers of the
electrified zones as a maximum would be a
system of magnetic whirls, parallel to the
surface of the sea, consisting of nearly cir-
cular magnetic lines ever expanding and
passing outward, while guided by the cur-
rent in the sea itself; just as the current in
an ordinary alternating circuit guides the
energy which is flowing in the ether outside
thereof.

In the early days of the wireless transmis-
sion work, there was considerable discussion
and mystery as to the reason why the waves
seemed to follow the curvature of the earth,
instead of spreading out in straight lines
from the axis of the antenna; just as it was
at first thought by many that the spark-gap
was the locus of the radiation. If we bear
in mind, however, that as the function of the
disk-like conductor, the sea or surface of the
earth, is that of a guiding and directing cir-
cuit, it is easily understood why the curva-
ture of the earth furnishes no barrier to wire-
less transmission.




298

In such a system of radiation of electric
energy, practically all the energy of the cir-
cuit exists in the electrostatic and magnetic
waves spreading outwardly; but as this
spreading occurs in all directions, assuming
that the conductivity of the surface below
is uniform in all directions, it is manifest
that at any one point at which the signals
are to be received, an almost infinitesimal
part of the energy sent out can be caught.
The greater the distance away, the less this
fraction will be; but here comes into opera-
tion the principle which enables us to en-
hance the effects of the transmission. If
the frequencies of sending and receiving be
controlled, or the receiving antenna, which
extends upward into the region through
which electrostatic and electromagnetic
waves pass, is arranged so that its natural
period of electric vibration or oscillation is
the same as that of the transmitter apparatus,
then interference s checked, or in the latter
case, each minute impulse is added in its
effect to that of the one preceding, and a
definite amount of energy is so obtained
suitable for the working of the delicate re-
ceiving instruments. The manner of the
delivery of such energy to the receiving an-
tenna may be briefly referred to.

The traveling electrostatic waves, to-
gether with the magnetic whirls, spreading
outward from the sending antenna, reach
the receiving antenna; and since they rep-
resent disturbances of electrostatic condi-
tions or stress, and also since they represent
extending magnetic lines which cut the up-
right antenna, there is generated an electro-
motive force in the receiving antenna which
tends to make its upper extension differ in
electric potential, or become oppositely elec-
trified from the lower end or earth below,
following the waves which move at enor-
mous velocity or the speed of light. By
tuning or syntony of sending and receiving
apparatus, the first slight disturbance may
be added to, so as to afiect the delicate re-
ceiver, which is either placed directly in the
circuit between the antenna and earth, or is
inductively related thereto through an air
core transformer.

It is not to be understood that for mere
conveyance of signals, tuning or syntony is
an essential, but it depends somewhat on the
principle of action of the receiver. DBut if
non-interference of stations is to be secured,
then some form of adjustment of such sta-
tions to different rates of oscillation or sclec-
tion of frequencies, will become a necessity.

ELECTRICIAN AND
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Inazmuch, however, as the frequency is ne-
cessarily high, and may be hundreds of thou-
sands per second, a minute fraction of a sec-
ond only is needed for a considerable number
of impulses to produce accumulative effects
in the resonant or attuned antenna; so that
rapid transmisgion, or many signals per sec-
ond, can be secured.

It has been found as a matter of experi-
ence, that, particularly during sunshine in
the daytime, wireless transmission with the
usual frequencies of 500,000 or 600,000, has
been often impracticable, or very feeble as

compared with transmission during the
night. It would seem that the sunshine,

perhaps through the ultra-violet rays, pro-
duces an electric ionization of the air, and
converts it into what might be called an elec-
trically muddy medium; the ionized gases
and particles in the atmosphere disturbing
the clarity of the ether as a transmitting me-
dium, by opposing the uniform and direct
progress of the radiation of electromagnetic
waves. It becomes an absorbing medium,
so to speak, receiving and probably convert-
ing the energy in its progress into heat. This
is somewhat exemplified by the known ab-
sorption of the higher frequency waves of
light by fog, while the lower waves, such as
red light, penetrate fog much more freely.
Professor Fessenden has shown, however,
that if the frequency be lowered to the rate
of from 70,000 to 100,000, then, although
the response at night-time may be much more
feeble, the response in daytime is retained at
a workable value. He has therefore intro-
duced into wireless systems, under collab-
oration with engineers of the General Elec-
tric Company, high frequency dynamos;
remarkable machines capable of developing
the considerable output of 1 to 3 kilowatts, at
frequencies of 75,000 to 100,000 cycles.
Such machines can, of course, through suit-
able air core transformers, be made to im-
press upon the antenna the desired poten-
tials; and may, as pointed out by Professor
Fessenden, be made with large outputs.
Naturally the intensity of the electrostatic
stress in the ether surrounding the antenna
would depend upon the amplitude of the
waves, or the maximum potential difference
reached; while the magnetic effects which
are produced around the antenna, due to
the oscillation of the charges or the currents,
will depend upon the maximum currents
which are present in the vertical antenna.
It will be seen that, theoretically, if the
surface of the carth were of uniform nature
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or conductivity, there should be a culmina-
tion of effect at the direct antipodes of the
transmission station. It is probable, how-
ever, that the damping effect, or energy-
absorbing effect, of the land surface in rela-
tion to the sea, is so great as to prevent any
such result. It may, however, be possible
that, as in the case of all such waves spread-
ing out, there be places where there is a
certain enhancement due to the culmination
of impulses coming in different directions
from the transmitting station, as around
land areas. Such culmination may be, how-
ever, of too low value to be easily noted, and
would naturally, if it exists at all, differ with
different frequencies of transmission.

In the above, an attempt has been made
to present, if possible, a mental picture of the
actions which occur in wireless transmission,
with a comparison of the electrical effects
with those normally present in other alter-
nating circuits.

Manifestly, since the guiding transmis-
sion conductor is the water surface, or moist

A sysTEM by which a wireless telegraphic
apparatus may control from a central station
the clocks of a whole city is now in use in
Vienna, where it was experimentally estab-
lished three years ago. The clocks are
actuated by any desired means; the electric
waves interfere each minute to set the hands
correctly. Attempts made before this by
various persons have failed, because of per-
turbations occasioned by strange waves, by
atmospheric discharges, for example. The
inventor, to eliminate these difficulties, con-
ceived the idea of placing the receiving
clock in connection with the receiving an-
tenna for only a short interval — one second
during each minute. During 59 seconds the
clock is isolated and remains unaffected by
the emission of waves. During the sixtieth
second the receiving apparatus (a radio-
conductor actuating an electro-magnetic
arrangement) is placed automatically in cir-
cuit with the antenna; the wave sent out by
the central clock then disconnects the minute-
hand for the following minute. If a foreign
wave strikes the clock at this moment no
great harm is done; the clock gains not more
than one second and is set exactly at the fol-
lowing minute. A central station was in-
stalled in 1905 in the Electro-Technical
Institute of Vienna. The waves sent out by
the antenna are about 2500 feet long, and
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land surface, on account of the conductivity,
it will be difficult, if not impossible, to effect
a wireless transmission across a barrier of
dry rock, such as a mountain chain without
much moisture. Even a range of hills broken
by rocky outcrops or dry soil beds, may con-
stitute such a barrier. Transmission, how-
ever, might occur from one point to another
on each side of such a barrier, if both sta-
tions were near a body of salt water which
connected around the barrier; for the sig-
nals, though enfeebled by the roundabout
course, as tending to follow and be guided
by the conducting surface, might still be of
force sufficient to affect the almost inexpres-
sibly delicate receiving devices which have
been invented by the able workers in the
field. Moreover, as pointed out by Profes-
sor Fessenden, the electrical shadows of ob-
stacles would be far less sharp with low than
with high frequencies,—a fact which may be
of importance when obstacles of the nature
mentioned above are encountered. — Gen-
eral Electric Review.

easily traverse by diffraction all the obstacles
and inequalities of ground of a great city,
gliding around large metallic masses such as
the cupola of St. Charles’s Church. Two
receiving-clocks were set up for the trials, one
at Breitensee, the other at the Siemens-
Schuckert factories on the Praterquai, with
receiving antenna about 66 feet in height.
During the storm that raged over Vienna on
July 17, 1907, with extraordinary violence,
the system was not at all impaired. Despite
the atmospheric discharges, one of which
struck the post of the transmitting antenna
(and escaped to earth across the lightning-
guard) and despite the torrential rain, the
clocks maintained their rate of progress
exactly. The regulating clock of the central
station is an electric-pendulum clock with
mercury contacts, which at the desired mo-
ment discharges into the transmitting
antenna the electric energy accumulated in a
battery of 100 Leyden jars. Such an in-
stallation is very interesting; it may furnish
the exact time, without great cost, to an un-
limited number of mechanical clocks, set up
not only within the limits of a great city, but
even throughout an entire province; and in
any case it makes superfluous the compli-
cated and expensive network of electric con-
ductors necessitated by other systems of
electric time-distribution.
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HOME-MADE JEWELRY—Part IV
CHARLES B. DYER

A DESIGN like the one shown may be exe-
cuted in three ways: it may be ‘‘etched,”
“applied,” or ‘“tooled.” Although etching
is not considered a craftsman’s method (and
by some workmen is even frowned upon as a
cheap makeshift), for some work it can be
used. For workers who have not yet made
their punches, or who feel they would like to
try this method anyway, the following will
serve: —

B

B

Fig. 1

Make your design carefully on paper first.
Use draftsman’s tracing paper and draw one
half of the design, as shown in Fig. 1. Use
the cross lines a.a.” and b.b.” (which are at
right angles) as guides to get your design
straight. When the first half of the design
has been drawn, use a mirror along line b.b.’
to see how the complete design will look. TIf
satisfactory, fold the paper along line b.b.”
and trace the second half. This method
saves working out both sides and assures
that they will be exactly alike. Of course if
the two sides of the design are not to be ex-
actly the same, they must be drawn sepa-
rately. Those who have done little work in
design, and therefore have never used the
aid of a thin, flat edge mirror to change ideas,
complete halves, and make repeats, will find
this simple method very helpful.

Transfer the design to the metal by the use
of carbon paper and scratch it in with the
steel pencil. The metal should now be
cleaned from oil or grease of any kind —
even that of finger marks.

To keep the acid from attacking the face
of the design, that part must be protected by
a resist. (See formula in July issue.) Use
a fine camel’s-hair brush and carefully cover
all parts of the metal, both front and back,
which are to be saved. Be sure to allow the
resist to get perfectly dry before dipping the
piece in acid. If the part to be etched is
small, or the metal too large to cover all over
with resist, a “‘dam” of wax may be built
around the part to be
worked upon. This
wax may be secured
from any electrotype
foundry.

After the resist is
dry, lay the piece in
a flat, wide dish and
cover with the acid.
(See July issue.)
Rock the dish gently
to keep the acid in
motion so the action
will be more rapid.
After the acid has
been allowed to act
for a while, examine
the piece carefully to
see that the resist is
not disturbed and to
see that the edges are not working back under
the resist. If the background is to be made
very deep, the piece must be removed from

Fig. 2

the acid and carefully washed (to free it from
acid); then, with the camel’s-hair brush,
carefully cover the edges all around the de-
sign, which were made by the action of the
acid. Also touch up any spots on the face of
the design which look thin, or ready to cut
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through. After this new coat of resist has
been allowed to dry again, place the work in
the acid bath. If small spots appear in the
background where the action does not take
place, rub these spots with a sharpened stick
of soft wood, until they disappear. Be care-
ful not to breathe the fumes of this acid and
the gas made by its action. It is best to
place the dish outside the window while the
acid is working.

When the background has been etched
deep enough, wash the work free of acid with
warm water and clean off the resist with
turpentine. If the surface and edges of the
design have been well covered, they will be
found in good condition, but if they have not
been well protected, they will be ragged and
uneven.

Saw out the outlines of the design and sol-
der the catch and joint on the back. Oxi-
dize and rub off the high lights and the pin is
done.

Another way to work up design of a similar
nature is to mark the design on a thin piece

About the correct Ang': T held Puuch

Figs
RS line will show +f punch s hftey each streke
Fig4

As «t will show 1t wnot raised

of metal,—silver or copper,—say irom gauge
19 to 24, and saw out the entire design both
inside and out. Coat the back with borax
and lay on small pieces of thin solder, enough
so that when it is melted, it will cover from
edge to edge. Now turn the piece over and
lay it flat on another sheet of metal some-
what thicker and large enough to take the
whole design. If the solder has been put on
with wet borax and allowed to dry, it will not
drop off when the piece is turned over.

Be careful and do not allow the solder to
stick out from under the edges, as it will melt
there and show white and rough.

Heat the work as evenly as possible until
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the selder flows and spreads well under all
parts. Saw out the outlines, solder the catch
and joint on the back, oxidize and rub off
the high lights.

Some very effective results may be ob-
tained by applying silver to copper, or brass
to copper, in this same manner.

The best way, from a craftsman’s view-
point, to work up a piece of this kind, is to
toolit out. Ute cither silver or copper, gauge
17. Transfer your design and scratch it on
as in the other work. Be very sure your
metal has been annealed well before you start
to work.

Warm your wax block and metal and put
the metal face up upon the wax. Take an
outline tool (shown in June issue), and out-
line the entire design except the outside lines.
On the first pieces it would not be a bad idea
to outline even the outside lines for the
practice it would give. Choose a punch

the size best suited to the curve to be
run. IHold the punch at an angle of about

80°% so one edge will be slightly raised
and may be advanced without raising the
punch clear of the metal. Do not strike
too hard at first until you see the effect. Do
not lift the punch clear of the metal and set
it down in a new place each time, but aiter
the blow has been struck, push the punch
gently along about two thirds its face length,
and strike again. The drawing, Fig. 3.
shows the effect of raising the punch and
setting it down in a new place after each

stroke. Figure 4 shows the line as it should
go. After a little practice, a line may be

carried right along without the least pause he-
tween strokes of the hammer, simply by
keeping one edge of the punch raised and ad-
vanced slightly after cach blow. Do not try
to make the line too deep the first time over,
but by repeated tracing it may be straight-
ened and carried to any depth desired.
After outlining the design, take a round
tool with a very slightly rounded face and
depress the background. Set this tool in
the groove made by the outline tool and
drive down the inside or background. This
tool should be held straight up, but the
blows should not be too hard at first, and the
tools must be advanced just a ligtle at a time,
so as not to show the individual marks, If
this operation is carcfully executed, the en
tire background will not have to be gone
over, as it will be carried down with the
edges. Of course if the backeround is to
have the appearance of hammer marks, a

round-faced tool is used (see June issue):
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it this is done after the piece has been taken
wax. Lay if on the steel block and
fully over the entire background with
face punch. The wax should be
htly whenever any work is
s upon it, so it will give way under

wetal,  Except when a piece is ready to
¢ smoothed up, the wax may then be al-
and grow hard, as you do not

from the

warm

lowed to cool

ant it to give under the light planishing

troke

Wherever parts of a design cross and
u «em to go, one over the other, the

th one is simply depressed a little
1@ crossing bar. This de-
H iwck after the piece is
esired effect. Care should
under bar is not widened

riven ('u“.“, as this effect keeps the

design from being clean and clear cut.
The catch joint and pin, as well as the
oxidizing, are done just the same as on the

other
T . may

be removed from the back
2! by warming and rubbing with a
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greased cloth and then washed in gasoline or
ammonia and soap.

A good way to transfer the design to the
metal without the aid of carbon paper is to
use lithographer’s gelatine. This can be
had from any large supply house. Use a
steel pencil to scrateh the design into the gela-
tine. The slight burr thrown up by the pencil
is first rubbed off by rubbing over the lines
with the edge of a small piece of the
gelatine. Pencil dust or powdered red kale
is now rubbed into the lines. The metal
must first be cleaned, then dimmed. This
is done by rubbing a finger over some damp
soap, then over the metal. Now apply a
little talcum powder or prepared chalk. The
same effect may be produced with whiting
mixed in alcohol.

Turn the gelatine with the scratched side
down and rub the back all over with a bur-
nisher. The design will then show on the
metal and may be scratched in with the steel
pencil.

Gelatine is very nice to use because it can
so easily be reversed and turned in any way.

/

STORAGE BATTERIES FOR SMALL LIGHTING PLANTS
W. L. COLES
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it raust be conceded that a
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of mechanism,

delicate piece

requiring careful and experienced attention
in order to maintain it in satisfactory and
efficient operating condition. With such a
storage battery any abuse inadvertently
given it is disastrous to its maintenance and
life. This is true to a greater degree than
with a dynamo, engine, or similar apparatus.

For the above reasons, an investigation of
the storage battery question frequently leads
to the conclusion that a battery is so desirable
a feature of a lighting equipment that no
electric equipment would be satisfactory
without it, and that inasmuch as insur-
mountable difficulties seem to be encountered
prohibiting its installation, the whole electric
lighting question is considered to be im-
practicable.

However, analyzing the above seemingly
impregnable position, several fallacies are
discovered which, if investigated thoroughly,
will materially modify the attitude of the in-
vestigator toward such installation and will
lead to a widely divergent conclusion.

In the first place, the advantage lying in the
possibility of operating the engine through-
out the daytime, is an apparent rather than
a real advantage. It is throughout the day
that the engine is in use for general work, and




ELECTRICIAN AND MECHANIC

if to this work is added the requirement of
driving the dynamo, it becomes necessary to
increase the capacity of the engine. Conse-
quently, it is only by subdividing the work in
utilizing the engine for general purposes
throughout the day and for driving the
dynamo throughout the evening that a min-
imum capacity in the engine can be secured
and utilized and a proportionately higher
operating eificiency obtained.

It is also evident to any one familiar with
gasoline engines that their operation through-
out the evening is not a disadvantage, for
the reason that any reliable make of engine
in good condition does not require attention
while it is running.  This fact is confirmed
by thousands upon thousands of engines
which are not touched from the time they are
started until they are’ shut down. It can
therefore be seen that in order to secure
lights throughout the evening, all that is ne-
cessary is to start the engine and shut it down
when the heavy requirements are over.
Such an installation offers a decided advan-
tage over any other character of lighting
equipment which might be considered. The
only objection which can be raised lies in
the question of supplving lights throughout
the night after the engine is shut down, but
fortunately this phase of the problem fur-
nishes a ready solution.

Within the last few years storage batteries,
such as are most suitable for electric lighting
installation, have been placed on the mar-
ket in capacities smaller than those formerly
manufactured. These batteries for isolated
lighting plants in the hands of the average
user offer a twofold advantage over bat-
teries of larger capacity.

The first lies in the fact that the cost of a
battery to store abundant current for the
use of night lights is considerably reduced,
and the price of a battery of liberal capacity
for this service is comparatively cheap. The
second advantage consists in the elimination
of danger of injury to the battery through
improper handling; for, while a few general
rules relative to the maintenance of such a
battery must be observed, yet these rules are
simple and understandable, and a temporary
lack of conformity to them is not so disas-
trous to the life of the battery as would be
the case with an equipment of greater
capacity. Consequently, having adopted a
" storage battery of small proportions, the
question of price has been satisfactorily set-
tled, and the objection incident to the need of
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careful operation has been materially over-
come.

With an installation such as is above out-
lined, every advantage possible to a lighting
plant can be secured at a cost which is not
excessive. The engine can be started up in
the early evening and shut down at bedtime
without the need of attention during the in-
termediate time. When the engine is stopped,
by simply throwing one switch, light can be
secured by means of the battery from any
lamp the same as if engine and dynamo were
running.

With the exception of a small amount of
additional wiring suificient to conduct the
current to and from the battery, no changes -
are required in the installation, and inasmuch
as this wiring is located between the dynamo
and battery, it can all be done in the dynamo
room, and with very slight expense. The stor-
age battery can be installed at the time the
dynamo and engine are put in place, or if
its installation is delayed, there is no necessity
of altering either the dynamo or the wiring,
except in the simple way as above indicated.
A storage battery of this character does not
require a special construction in the dynamo,
or any modification in the wiring throughout
the building.

The cost of maintenance of a storage bat-
tery is very slight. In larger installations,
the rapid deterioration as the result of abuse
has led to a widely spread belief that the cost
of operation and maintenance was excessive.
The practical elimination of danger and mis-
handling in the smaller batteries has over-
come the greater part of storage battery ex-
pense. It can be stated definitely that such
an equipment as above outlined is an en-
tirely practicable installation, even though it
is operated and maintained by a user who is
untechnical and inexperienced in electrical
lines.

With these facts in mind, it can be recog-
nized that an electric lighting equipment can
be installed at a reasonable price which fur-
nishes every advantage to be desired in an
equipment of this kind. It is well adapted
to the conditions under which such equip-
ments are installed, and can easily be main-
tained by the class of users who would be
interested in a lighting equipment of this char-
acter. Hundreds of such lighting plants are
in daily service, furnishing a light equivalent
to any which can he produced by the best
city lighting station, and yielding this result
without inconvenience, annoyance, or unduc
expense to the owner. — Gas Review.
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HOW TO MAKE A BICHROMATE BATTERY

For intermittent electric lighting, such as
an electric flash, torch, or night light, or for
. induction coils, the bichromate is
the best .y'-} handiest battery te use. The
ttery is here used in the general sense
to mean one or more cells, although, strictly
2, a batterv is only the plaral form —

viz., when !3/. re are at least two cells.

Much work from an amateur’s point of
view can be done with one cell, and, if made
ing to the following instructions with

rangements, the cell will only
v in use
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Soine Drovision must 5 mudde for con-
wire to the zinc, and a ;{()()d
oing this is to make a fork ar-
hown in

method

rangement out of brass to the shape &

Fig. 2, so that the zinc bar fits between the
tangs and is secured by the set-screw shown.
With a brass support to take the end C of the
forked piece, Fig. 2,such as is shown at D in
plan at Iig. 3, connection for the wire can be
obtained by putting the bared end of the
wire in the fork of the support as indicated.

When the coil is not in use, the zinc bar
should be raised up out of the solution so as
to prevent chemical action taking place and
running down the cell. When the solution
turns green, it is a sign that it is of no use for
further action and must be thrown away,
and fresh solution employed. This solution,
as previously mentioned, is a mixture of
bichromate of potash and sulphuric acid in
water. It must be made carefully, and the
best method is as follows: Dissolve 3 ounces
of bichromate of potash in 1 pint of boil-
ing water, then stir into it with a glass rod

3 tluid ounces of sulphuric acid (oil of vitriol).
I‘ his acid must be poured in slowly, as other-
wise it will spurt.

Fre. 1 Pran
or CELL, WITH

Zmnc AND CARBON
N PoSITION.

2. CoONNECTION
FrTriNg

Fic.

N@]‘ IT“ "Il::r

SnowiNG BarTERy CONNESTED TO
Cor. ror EXPERIMENTAL PURPOSES.

Fic. 3.
SaaLn

The coil is started immediately the con-
nections are made, assuming the zinc bar has
been lowered, and the current is stopped im-
mediately a wire is disconnected or the zinc
bar raised up out of the solution. It is a
good plan to remove the zinc bar entirely
when the coil is not in use, washing it, then
viping it dry and storing for future use,
afterwards fitting in an india-rubber cork in
the opening A to prevent evaporation.
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Such a cell as the one described is known
as the “single fluid cell,” and one or more of
such cells are quite suitable for ordinary
small coils. 1f, however, long spark coils
are employed, or for wireless telegraphy work,
then a more constant form of cell, such as the
“double fluid” variety, is required. This
consists of an outer jar containing a porous
inner vessel to hold the dilute sulphuric acid
and zinc rod. The carbon plate is put in
the outer vessel, and the jar charged with a
solution of bichromate of potash. Some
means must also be used for lifting the zinc
out of the solution; otherwise the solution will
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soon be useless. If one or more of the cells
are required, they must be connected “in
series”” — that is, the carbon of one cell is
connected to the zinc of the next with short
pieces of copper wire. When thus con-
nected the electromotive force generated in
one cell is carried forward by the wire to the
next cell, and consequently the total E. M. F.
of the battery is equal to that of one cell mul-
tiplied by the number of cells in use. When
thus connected the battery has power to send
its current through a high resistance, and
thus increase the strength of current passing
through the coil.

THE DIFFERENTIAL GEAR
(TREATED FROM A NON-TECHNICAL STANDPOINT)
H. C. FETSCH

. 'THE important part which the differen-
tial or compensating gear plays in the success-
ful operation of the automobile of to-day is
well known to the manufacturer and to the
automobile enthusiast. Nevertheless, not-
withstanding its importance, comparatively
little has been written upon this type of
mechanism in a strictly non-technical way to
show its operation. In the above diagram
the essential parts of the differential gear are
shown. By studying the motion of these
various parts in the several cases that arise,
its operation will be clearly understood.

The above diagram is that of the bevel
differential gear in common use at present.
Another type, the spur differential, possessing
several advantages over the bevel differen-
tial, will be mentioned later.

A is the driving shaft, to which is attached
the pinion B, which communicates motion to
C. The arms D, D, are fast to the pinion C
and revolve with C. E and E are small
bevel pinions, meshing with the gears I and
G, and which are free to revolve in the pivots
P, P. The shaft is divided at I into two
parts M and N, respectively keyed to the
gears I and G. The bevel wheel C is not
fast to M, but free to revolve loosely upon M.

The essential idea of the differential gear
is to transmit power to both driving wheels
W, W, at all times while the car is in motion,
whether it be traveling along a straight course
or turning a corner. When an automobile
turns a corner the wheels on the outside of
the curve revolve faster than those on the in-
side, and consequently, if both rear wheels
are rigidly attached to the same axle, one of

them would have to slip in so doing. This
would cause wear upon the tires; and to ob-
viate this the driving wheels must revolve
independent of each other, and at the same
time both must be coupled to the driving
power. The differential gear solves this
problem.

Let us first examine the case when the car
moves along a straight course. Assume that
the wheel C is revolving forward. Since the
arms D, D, are fast to C, they necessarily re-
volve in the same direction as C, carrying
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with them the pinions E, E. Now, since
the resistance to the turning of both the
wheels W, W, is the same, the power is trans-
mitted to I' and G through the teeth of the
pinions E, E; and hence, the pinions E, E,
do not revolve in their pivots P, P. In this
case, then, the wheels F and G have the
same forward or backward velocity of the
wheel C.

In the case when the car is turning a cor-
ner we have a different action. Assume that
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the car turns to the right, and therefore the
left-hand wheel must turn faster than the
right-hand wheel, since it passes over a greater
distance. More resistance is offered to the
right-hand wheel and less to the left-hand
wheel, hence the wheel which turns the
easier can revolve the faster. Therefore the
wheel G must revolve faster than F, and if G
revolves faster than F, and at the same time
the pinions E, E, are carried around with
D, D, in the same direction, the pinions E, E,
revolve in their pivots, but always are trans-
mitting power to both F and G. =

The equation showing the relation be-
tween the velocities of the wheel C, F, and

G, is +g

f represents the velocity of F in revolution
per minute.

g represents the velocity of G in revolu-
tion per minute.

c represents the velocity of C in revolution
per minute.

Several simple experiments, such as the fol-

= c, where

' lowing, will show the operation of the gear

more clearly. Suppose wheels W, W, are
raised from the ground, and that one of the
wheels, W (i.e., the left-hand wheel), is re-
volved. This would cause G to revolve at
the same speed and in the same direction.
G would cause E, E, to revolve and E, E,
would cause F to revolve in the opposite di-

- rection to G and at the same speed as G.

No motion should be communicated to C,
hence velocity of C is o, or in the above
equation, ¢ = o. Putting ¢ =o in above

f+g
2

= o,orf +g =

o, or f = — g; showing that velocity of F and
G are the same, but in opposite directions.

Secondly, suppose C to revolve and that
F is fixed. This would cause G to revolve
twice as fast as C, for if F is fixed, its velo-
city is o, and hence, f = o0, and in above
hiE

g o
equation we have = C, or g =2c¢,

2

which shows that the velocity of G would be
twice that of C, and.in the same direction.

It is easily seen that the small pinions E, E,
tend to wedge the gears F and G apart, caus-
ing wear and tear on the teeth. This is
partly overcome by having a thrust bearing
on each of the wheels F and G, and-also by
incasing the entire differential gear in an
oil bath.

The latter defect of this mechanism is
overcome by the design of a spur differential

in which the bevels F, G, and E, E: are re-
placed by spur gears. The action, however,
is just the same and needs no special explana-
tion.

The Flemish Oak Effect

WaAT is known as: Flemish oak is more
properly a black oak, for it is done with
black all through. The method is to dis-
solve 3 pound of bichromate of potash in
1 gallon of water; apply this, when it has
been strained, and when it is perfectly dry,
sandpaper with fine paper down smooth.
Now mix up some. japan drop black with
turpentine to a thin liquid, and apply one
coat. In a few minutes you may wipe off
clean, coat with grain alcohol shellac, and
sandpaper with fine paper. The wax finish
is made from beeswax, 1 pound to the gallon
of turpentine, adding 4 ounces of the best
drop black. Wipe off clean with cheesecloth.

PrOFESSOR PuPIN, speaking of the claim
of Bellini and Tosi, two Italian inventors,
that by means of two rectangular aerials fixed
at right angles, attached to the apparatus for
reception and transmission, so as to permit
the transmission of unequal currents, two
electromagnetic forces unite to produce an
electromagnetic field, and that the Hertzian
waves are projected in a single vertical plane
which can be alternated instantly by means
of the Bobine device, says that with a per-
fect apparatus of this kind the operator would
be able to transmit a message to any given

point, while no other wireless operator not in-

a direct line between the objective point and
the point of transmission or in a vertical plane
passing through that line would be able to
pick up the message. In the experiments
made by Bellini and Tosi, however, Professor
Pupin says, the results obtained have been
only partly successful. Although they have
been able to confine the waves within a com-
paratively small angle, they have not yet
succeeded in confining them to a single ver-
tical plane. In the ordinary wireless appa-
ratus in common use the Hertzian waves
emanate toward every point of the compass
from the starting-point. Only one rectan-
gular shaped transmission wire is used. In
the device employed by the Italian inventors,
as explained above, two rectangular-shaped
transmission wirés are used, placed at right
angles to each other.
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HOW TO MAKE A CISTERN BAROMETER

To make a cistern barometer it is first ne-
cessary to purchase from a dealer in scien-
tific apparatus, or from an ordinary chemist,
a barometer tube, a 2-inch crystallizing basin,
and a pound or more of mercury, dccording
to the diameter of the barometer tube. The
barometer will be required to be mounted,
and for this purpose a hard wood board
about 4o inches long by 6 inches wide will be
suitable. A small shelfl near the lower edge
of the board supports the mercury trough,
and the tube is fixed to the board by metal
bands, which may be readily cut with strong
scissors from a piece of sheet brass.

For making a barometer, mercury is
chosen before any other liquid for several
reasons. Since it is the heaviest of all li-
quids the barometer made of mercury is the
shortest. If glycerine be used, the vertical

tube must be nearly 28 feet long, and if .

water, it will be 34 feet. Obviously such in-
struments would be impossible for the ordi-
nary householder. Mercury also has the
advantage that it does not adhere to the in-
side walls of the glass tube.

Thus, so far as this matter is concerned,
the mercury barometer registers accurately,
however rapid the change in atmospheric
pressure, whereas with a glycerine or water
barometer the height of the column after a
rapid fall is lower than it ought to be, be-
cause some of the liquid remains, moistening
the glass. TImpure mercury may, of course,
wet the glass, hence, unless a chemical labo-
ratory is at one’s disposal, it is better to pur-
chase pure mercury. Then impure mercury
has not the same density as the pure metal,
and consequently a barometer in which the
mercury is not pure cannot be accurate. If
suitable apparatus can be secured, a cheaper
mercury may be purchased and purified in
the usual manner by treatment with dilute
nitric acid and by distillation.

The difficulty in filling the barometer con-
sists in getting rid of every particle of air and
of water. If any air or aqueous vapor be
left in the tube, it exerts pressure and de-
presses the mercurial column, and hence
makes the instrument inaccurate. The fill-
ing of the tube, however, presents no insuper-
able difficulty. A large tea tray (failing a
proper mercury tray) should be placed on
the table, and the process of filling the tube
performed over this, so that if any mercury
be spilled, as is certain to be the case, it is
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not lost, but is caught by the tray. A spirit

lamp or Bunsen burner is also required.

The tube is gently warmed along its whole
length. A little mercury is then poured in,
and this is boiled in the barometer tube. As
the vapor of mercury is given off, it carries
with it any aqueous vapor which may be
in the liquid or on the sides of the tube.
Care must be taken in this operation or the
barometer tube will be cracked. The closed
end should not be suddenly plunged into the
flame, but should be gradually raised in tem-
perature before being brought to the full heat.

When the mercury has boiled for a minute
or so it is allowed to cool, and then addi-
tional mercury, itself warmed in a glass ves-
sel of some kind (a test-tube will do, or a
beaker or evaporating basin if obtainable)
is poured into the tube. This is again
boiled, allowed to cool somewhat, and a
further quantity added. This process is
repeated until the tube is quite full of mer-
cury and a globule stands up above the open
end of the tube. ;

The remaining mercury is then poured -
into the crystallizing basin, the thumb firmly
pressed on the open end of the tube, which is
inverted over the mercury. The thumb
must not be removed until the open end of
the tube is well under the mercury. It will
now be found that if the tube be placed up-
right it is no longer full of the metal. On
placing it in an oblique position, however,
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the mercury should run quite to the top, and
if the metal is sufficiently pure, it should
strike the end of the tube with a sharp, metal-
lic sound. If the sound is dull, then the
metal is not free from air or aqueous vapor,
and the process of filling should be repeated,
with more care in the boiling of the metal.

The next step is the mounting of the in-
strument upon the board. This can well be
left to the initiative of the reader. A cover
for the crystallizing basin should be provided
so as to keep the mercury clean, and prevent
it spilling if the instrument receives a knock.

The height of the barometer is the vertical
distance between the surface of the mercury
in the trough and the level of the column in
the tube. Now it is obvious that as the mer-
cury flows in or out of the tube, the level of
that in the trough must change. It is not
sufficient to mark one level and gauge others
from that one. For example, when the ba-
rometer is at 29 inches the level in the tube is
not 1 inch below what it is when the barom-
eter is at 3o inches. The simplest method
of marking the barometer is to paste a strip
of paper at the side of the tube, and mark
this with each change of level, measuring on
every occasion from the then level of the
mercury in the trough. The measuring
should be done along a strictly vertical line,
which is most readily secured by using a
plumb line. This graduation may spread
over some weeks, and then the permanent
marking of the board may be done. It must
be remembered, however, that if any mer-
cury be spilled from the trough, the gradua-
tion must be done again.

The most usual use of the barometer is to
furnish a weather forecast. It has been
noticed that in the British Isles when the
weather is fine the barometer is generally
over 30 inches, and indeed, from many ob-
servations, the following table has been
drawn out: —

31 inches. Very dry.

Settled weather. 30%-inches. Fine

weather. 30 inches. Variable. 29%

inches. Rain or wind. 29% inches

Much rain. 29 inches. Tempest.

It must, however, be borne in mind that
the barometer only registers the pressure of
the atmosphere, and that although a change
in pressure usually goes along with a change
in the weather, the two do not necessarily
coincide. The position of the British Isles is
such that a fall in the barometer usually pre-
cedes rain. When the barometer rises or
falls slowly the indications then are very re-

30% inches.
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liable, whereas sudden changes, either show-
ing a rise or fall, indicate stormy weather. —
Home Handicrafis.

HOW TO, MAKE A SIMPLE STILL

A CcONVENIENT and easily made still,which
would be of great use to the amateur photog- -
rapher in supplying him with distilled water
in small quantities, is shown below.

A SIMPLE
WaTER STILL.

Obtain, or make, a large canister about 14
inches high and 8 inches in diameter. A
tin such as is used for sending out sweets to
the retailer would serve the purpose ad-

" mirably. The bottom should be of stout

material and water-tight. It will be seen
that the can contains a hole about % inches
from the top (A). Through this hole is
thrust the stem of a new clay pipe, or a metal
contrivance that would answer the same pur-
pose, which is either soldered in position or
fixed with red lead to make the joint water-
tight. The canister requires a cone-shaped
lid. To make this, set out on a sheet of tin
the dimensions shown on the plan. Lap one
edge over the other and solder the joint. It
should be carefully adjusted to fit properly
on the canister and allow no steam to escape.
The tip of the cone should stand directly
over the bowl of the afore-mentioned pipe.

Apieceof india-rubber tubing of convenient
length is fixed on the portion of the pipe-
stem protruding, to carry away the water.
The apparatus works in the following man-
ner: Water is poured in the canister, and
cold or iced water into the conical lid, which
is fixed in position. Heat is then applied to
the bottom of the can by means of a spirit
lamp, which causes steam to arise and settle
on the cone in the form of small drops. These
drops will trickle from the tip of the cone
through the pipe into a vessel provided out-
side to receive them.
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THE TUNGSTEN LAMP
FRANCIS W. WILLCOX

Tur filament of tungsten lamps is not a
wire of metal like copper or iron wire. Tung-
sten is too brittle to be drawn, and although
the metal has been known for considerably
over a century, it is only in the past few years
that it has been possible to build a wire of it,
a feat which has given us the tungsten lamp.

In order to make a filament of tungsten,
the fine particles of the metal powder (its
general form) are made into a paste with
some binding material and this paste squirted
through a die, which die must be made from
a diamond as the only material suitable.
‘The filament so obtained is dried, the bind-
ing material removed by suitable processes,
and the particles of tungsten welded together
into a, continuous wire.

Metallic conductivity is generally high,
and to obtain the necessary resistance with
tungsten for 1oo to 125 volt lamps, long and
very thin filaments are required. As such
filaments are somewhat delicate and soften
when burning, it is necessary to provide
special means for their support. The Gen-
eral Electric Company support their fila-
ments in their lamps with a special and
clever form of anchor, which permits burn-
ing the lamps in any position, whereas most
of the tungsten lamps can be burned only in
a vertical pendant position.

Although the filament of the tungsten
lamp is fragile, this difficulty can be and is
being overcome by special methods of pack-
ing and greater care in handling the lamps.
We have the evidence of the Welsbach man-
tle to prove that fragility is not a very serious
difficulty. The early carbon filaments were
as delicate and fragile as those of tungsten
are now, and nobody would have then believed
that a carbon filament would be made as
durable as we know it to be to-day.

The General Electric Company in the
past few months have shipped over 300,000
tungsten lamps to all parts of the country,
with positive and direct information from
most of the packages as to breakage. The
results show an average not exceeding 1% per
cent breakage, which result compares favor-
ably with breakage on ordinary lamps.

A point of value occurs here. It is found
that tungsten filaments while burning can-
not readily be broken; so if customers will
keep lamps lighted while cleaning lamp,
alobe, or fixture, the breakage will be mini-
mized.

The positive temperature coefficient of
tungsten (and tantalum) lamps causes them
to suffer much smaller changes of candle-
power and life for any change in voltage, than
occur with the carbon filament lamp; all of
which makes these new lamps better able to
stand the fluctuations of service conditions
than the old.

As is well known, the multiple tungsten
lamps are now being made in this country in
25 waltt, 40 watt, 6o watt, 100 watt, and 250
watt sizes, and to September 1, 1908, over
1,000,000 of such American made lamps
have been made and sold. The available
supply for the ensuing twelve months will be
from 8,000,000 to 12,000,000 lamps. This
will be enough to enable the central stations
of the country to displace some gas arcs and
take on additional business.

The tungsten lamp is used to the best ad-
vantage with the bowl form of holophane re-
flector, particularly with the frosted type which
gives a very soft and agreeable lighting effect.

It must be realized that the tungsten lamp
in 40 watt and larger sizes is a radically new
proposition in many respects. It is not a
lamp to replace ordinary ones everywhere,
as it has too large a candle-power and is too
brilliant. It requires to be used in a some-
what more special way — above the line of
vision, or in any event, suitably enclosed in
frosted or opal globes, or shaded so as to
avoid glare.

We have in the tungsten lamp a wholly
new condition, as by reason of its very high
efficiency, we are no longer required to de-
pend upon the near-by illuminant, but can
flood a room or shop with a daylight bril-
liancy, at reasonable costs, with lamps placed
well above the view. Enclosed globes and
spheres can now be economically illuminated
to a full and satisfactory brilliancy. All
previous limitations are removed, opening up
a new era of daylight illumination.

We also have in the tungsten lamp a won-
derfully attractive quality of light of the bril-
liant resplendency of sunlight, reproducing
the daylight and bringing out every color in
its true tone and shade.

Finally we have in the tungsten, a lamp
that practically does not change in candle-
power or brilliancy, giving a good long life
of 8co hours or more of (as far as the eye
can tell) undimmed illumination. — General
Llectric Review.
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EDITORIALS

A sTRONG desire seems to exist among
amateur wireless operators to obtain lists of
the call letters of commercial and naval sta-
tions, whether on land or on ship. There
are various ways in which these may be
learned. The Navy Department has pub-
lished a list of the wireless stations of the
world. This is now considerably more than
a year old, but is the enly list to he had which
makes any pretence to completeness, It
lists many stations, however, which have
never been established, some which have
been discontinued, and by no means all that
now exist. Many call letters are incorrectly
given and practically all the Marconi calls
are given as two-letter calls, while in prac-
tice they are now all three letter calls,

SevERAL individuals are advertising and
selling lists of wireless calls. We have pur-
chased and examined all we have been able
to find. All of them contain many errors,
and are manifestly based upon the Navy list.

H ok %

It has been suggested by many of our
readers that we publish a complete and up-
to-date list of at least all calls of American
land stations and ships plying in American
waters. have taken this question up
with all the commercial wireless companies,
but they have raised such strong objections
that we have decided that the plan is not one
to be carried out. The commercial com-
panies claim that their business is greatly
interfered with by experimenters, who call
up. their stations and break in upon com-
mercial messages.

T

ALTHOUGH we possess a complete and
oificial list of call letters of all American sta-
tions, therefore, we have decided to publish
no more information of this character except
with the consent of the companies concerned.

k0 ok 3k

WE wish to call to the attention of the
members of our wireless club the serious
damage they may do to the cause of wireless
experimenting by careless or mischievous in-
terference with commercial and naval work.
Many experimenters are so anxious to have
some one to communicate with that they call
up any station in the vicinity whenever they
want to talk. Oftentimes commercial oper-
ators are willing and able to talk to ama-
teurs, but usually they are not. In such
cases, we understand it is not uncommon for
the amateur to deliberately interfere with the
receiving of messages on important matters,
to get even, as they express it. We are .in-
formed that one crabbed individual living
near Boston has installed a very powerful
apparatus, and spends his evenings in de-
liberately drowning every message sent or
received by a naval station near by. This is
an exireme case, and the naval authorities
will eventually catch this man. But care-
lessness may be as effectual as malice in in-
terfering with business, and we ask our read-
ers to be careful not to interfere with other
wireless work.

® Ok ok

THERE is a very good reason for this re-
quest. The Navy Department and the
commercial companies together will make a

WP ——
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strenuous effort this winter to get a bill
through Congress requiring all wireless sta-
tions to be licensed. It is not probable nor
desirable that this should occur, but every
case of interference strengthens the argu-
ment for licensing. So always stop sending,
when. asked to by those whose business
means something to the world. Don’t get
the idea that the ether is free, for Uncle Sam
has police powers even over the ether, if he
cares to exercise them. -

Sl

WE are preparing to assign wireless calls
to all members of our wireless club. In
order to prevent any confusion, we have con-
sulted with the commercial companies, and
find the situation is as follows: The United
States Navy has utilized about half the pos-
sible two-letter combinations. The United
Wireless Company has a very large number
of two-letter calls and some one-letter calls.
The Marconi Company uses three-letter
calls exclusively. We have charted all these
calls and shall assign three-letter calls to all
.our members. Every call will have prefixed
the letter E. The other two letters will be
so chosen as not to conflict with any com-
mercial station within three hundred miles.

% %k

CHICAGO is hustling as usual. The first
local wireless club, Local No. 1, is already
organized. New York will probably be sec-
ond. Who will form No. 3?

* .k ¥k

WE learn that many of you would like to
earn the wireless set (the $175 one), but are
afraid to begin because some one must have
such a good start that it is no use. Now just
get over that. There are a few others get-
ting to work, but we want to tell you right
here that if you will go out and get half a
dozen subscriptions to-day you will be in the
first fifteen or twenty, and have as good a
chance as anybody. The real scrap will
come in January, but get busy right off, and
you will probably land the set. If you all
hold back now and see some one cantering
off with the prize with less subscriptions than
you could easily get, you’ll be sorry.

To new readers this month we would say
that last month we published a fine list of

premium and subscription offers. Send for
it and see how easily you can get that tool
you wanted. 7

NoticE. No premiuras are given on com-
bination subscriptions to more than one
magazine. The reduction in price, is all the
concession we can make.

* ok %k

W=eEN the United States officials at Wash-
ington advertise for bids on airships or wire-
less apparatus, they are ten years ahead of
science. Witness the specifications for the
1oo-kilowatt station for Washington. The
man who can come up to them has solved
the whole wireless problem for all time.

* k¥

In sending questions, put them on a sepa-
rate sheet, always, or they may be greatly
delayed in reaching the proper editor.
Address all questions on wireless to Wireless
Department. Address all other questions to
Query Department. Questions are usually

- not answered before second number after

receipt.
* ok x

The seemingly erratic behavior of air when
employed as a conductor of electricity, has
been one of the most puzzling electrical
phenomena, but it is now believed to be fully
explained by the presence of radium emana-
tion, which causes the air to act as a con-
ductor. Another interesting question is to
explain how the earth manages to maintain
its negative charge if it is surrounded by a
conducting atmosphere. The negative charge
should be neutralized rapidly by the positive
electricity of the air. The fact that this
neutralization is going on continuously has
been established by Wilson, who found that
the rate of neutralization is sufficient to
discharge the earth in an hour if the negative
charge were not being continuously given back
to the earth. How this is done has not yet
been explained, but Thomson thinks that
rain plays a large part in it, if it is not,
in fact, the sole agent. Drops of water form
more easily on negatively charged particles.
Rain may be.thought of, then, as forming
on the negatively charged dust particles,
and as it falls to the earth it not only clears
the air but restores to the earth its negative
charge.
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QUESTIONS AND ANSWERS

Questions on electrical and mechanical subjects of general interest will Le answered, as far as possible, in

The writer must give his name and address, and the answer will be publilix:d
is initials and town; but if he so requests, anything which may identify him will be withheld. Ques~
tions must be written only on one cide of the sheet, on a sheet of paper separate from all other contents of letter,
No attention will be given to questions which do not

Owing to the large number of questions received, it is rarely that a reply can be given in the first issue
is desired wiil be anawered by mail if fifty cents is enclosed.
8 1 r the reply, but is simply to cover clerical expenses, postage,
As the time required 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
nding on the amount of labor required.
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 such

854. Winding Ring Transformer. A. E. N,,
Britt, Iowa, asks (1) How large to make the core
of an electromagnet that will require 40 watts
for its excitation? (2) What should be the
dimensions of core and winding of a ring trans-
former to use on an 80-volt, 25-cycle circuit,
and draw not over 1 ampere for the primary,
and give either .75 volt or 5 volts in the second-
ary? What would be the secondary currents?
(3) What would be the resistance of a 6x8
bichromate cell having eight electric light car-
bons and three zincs of same size, and would
two such cells suffice to run a 5-volt, l-ampere
motor? Ans. — (1) This question is entirely
indefinite; the magnet might be of almost any
dimensions, and yet take only 40 watts. (2) Wind
up a ring of annealed iron wire, such as tin-
smiths use, about 3% inches inside diameter, and
of a circular section about 1% inches in diamecter.
For secondary, put on six separate coils of No. 10
wire, each consisting of nine turns. Wind them
alike, and mark the ends as inside or outside.
For primary, wind on, over the secondary, after
again insulating, seven hundred and thirty turns
of No. 19 wire. This can be spread uniformly
over the entire surface; bring out the terminals
fairly close together. By connecting all the
secondary coils in series, — inside to outside,
all along, except the finals, — you can get about
5 volts; with all in parallel, — all the inside ends
forming one terminal, the outer ends the other
terminal, — about .75 volt will result. The
current can be 10 to 15 amperes, or six times

that, respectively. (3) About 3 ohms. You
would need about four cells.
855. Choke Coil. R. C. S., Millensburg,

Ohio, refers to the description of the choke coil
in the last October issue, and asks what changes
to make to adapt it to use with 30 instead of
50 amperes? Ans. — We have not had time
to correspond with the author, but we rather
look askance at the rating of 50 amperes. No. 12
wire is good for a continuous carrying of about
6 to 7.5 amperes, and two wires in parallel
would of course give twice that capacity. Per-
haps the coil could carry 20 amperes, especially
if the ventilation was good. We think if you
make it just as described it will fill your de-
mands. If, however, it gets too hot, bend back
the sheet iron, wind on a third coil of the same
number of turns as the others, and you will
increase the current carrying capacity.

856. Motor Rating. O. C. M., Valdez,
Alaska, asks (1) What is the process by which
photographs or drawings are made into cuts for

printing? (2) A motor is spoken of as having
a rating of 20 amperes at 100 volts. Does this
mean for one hour? (3) For what does B. T. U.
stand? Ans. — (1) This is by process of pho-
tographing on a zinc plate, and then etching
away the desired portions by use of nitric acid.
There is no electric action. (2) It means that
the machine has a continuous capacity for that
current. It may be used for a few moments
only, or run for a week without stop. (3) Brit-
ish thermal units,

857. Boiler and Engine Construction.
H. E. S., East Vassalboro, Me., asks various
questions about the design of a 1 h. p. steam-
engine and a flash boiler to operate at 200 pounds
pressure. Ans. — We are afraid you have auto-
mobile construction on the brain, and we beg
to be excused from committing ourselves on
that topic. There are excellent designs pub-
lished in various technical magazines devoted
to that line of trade, and we must refer you to
them,

858, Current Capacity of Wire. R. R. LaR,,
Placeville, Cal., asks (1) What is the formula for
finding the horse power of a stream of water? (2)
How many amperes will a No. 18 copper wire
carry ? Various authorities give all the way be-
tween 2.5 and 8.1. Ans. — (1) The flow in cubic
feet per minute must be determined, and the avail-
able head. Then, allowing eighty per cent as the
maximum efficiency of the water-wheel, the actual
horse power will be found by multiplying the head,
in feet, by the cubic feet, per minute, of the flow,
and dividing by 650. (2) It is certain that no
such differing estimates should exist, yet there is
some reason for this extreme divergence. The
lower rating is, however, high for some conditions,
to say nothing about the higher value. In dy-
namo machinery the estimates are ordinarily made
on the basis of so many ““circular mils’’ (not mills)
per ampere. For the field-magnets of small dy-
namos the allowance may be as low as 800 circu-
lar mils per ampere, but in sizes above a few horse
power, there should be not less than 1000, while
1200 to even 1500 might be demanded in still
larger machines. On armatures for direct cur-
rent dynamos, the lesser depth of winding and its
good chance at radiation allows values about one
half these figures, or 400 to 800 circular mils per
ampere. If the machine is a revolving field alter-
nator, these ratings would be reversed. In trans-
formers there is no moving part to establish a cir-
culation of air, and low current density would be
enforced.  Now No., 18 wire has an area of cross-
section of 1624 circular mils, hence its current
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Carfy‘i‘g CZPaC‘tY under these ratings would be
from 1t° amperes. For line wiring, the insur-
ance rules z,‘uo‘f’ 3 amperes to this size of wire when
the insulation is rubber, and 5 amperes for other
materials less aﬂ'ecged by heat. Except for mo-
mentary use the rating of 8.1 amperes is quite out
of place, and when so far beyond the practical
limit, the solitary fraction of .1 looks funny. Per-
haps by a typographical error 8.1 was given in-
stead of 3.1.

859. Wireless Transformer. C.S., Newark,
N. J., asks (1) What is the size of wire sent? (2)
What voltage does the transformer give that is de-
scribed on pages 57-62 of the August magazine?
(3) Could No. 36 wire be used instead of No. 30 ?
Ans. — (1) No. 26. (2) The article explicitly
states that it is impossible to compute the voltage
of such coils, so why do you ask? (3) Yes, if you
want to, but when the insulation would break
down with any more turns of wire than the No. 30
will give, why seek to use it? We think this par-
ticular article an admirable one from the compre-
hensive explanations given as to the limits of vol-
tage which the amateur usually disregards with
amazing persistency.

860. Addresses. * S. K., Baltimore, Md., asks
for: (1) Address of firms that manufacture mini-
ature battery lamps? (2) Address of firms that
manufacture magnet wire of cotton, silk, and en-
ameled covered copper. (3) Address of firm that
manufactures (a) platinum wire and (b) German
silver wire? Ans. — (1) General Electric Co.,
Lamp Department, Harrison, N. J. Jaeger
Miniature Lamp Manufacturing Co., Bible
House, New York City. (2) Massachusetts
Electric Manufacturing Co., West Lynn, Mass.
John A. Roebling’s Sons Co., Trenton, N. J. (3)
(a) Baker & Co., Newark, N. J., American Plati-
num Works, Newark, N. J. (b) Driver Harris
Wire Co., Harrison, N. J.

861. Wireless Telegraphy. H. M. S., San
Mateo, Cal., asks (1) Could a telephone con-
denser, consisting of two pieces of thin tin-foil,
between 30 and 36 feet long by 34 inches wide,
be used on a 4 or 6 inch coil? If any, which
best? (2) How can a condenser be tested?
Ans. — (1) The best possible condenser, often
called the ‘““optimum condenser,’’ must be deter-
mined by actual trial. (2) A condenser may be
“tested”’ for many of its properties, e.g., dielec-
tric hysteresis, leakage, absorption, capacity,
puncturing voltage, short circuit, etc. To test
for short circuit, for example, join up two or
three dry cells in series with a 4-ohm sounder
and the given condenser. If the sounder re-
sponds on the closing of the circuit, the con-
denser is short-circuited.

862. Wireless Telegraphy. S. F. W., Law-
rence, Mass., asks (1) What is the magnetic in-
duction in the arc light circuit? (2) Where can
enameled wire be purchased? (3) How many
words a minute should an operator be able to
send, and when does the Charlestown Navy
Yard do their long-distance transmitting? Ans.
— (1) We do not understand your question. (2)
General Electric Co., Schenectady, N. Y. (3)
The standard is from 25 to 30 per minute, but it

must be clean and sharp. Between ten and
twelve p. M.
863. Wireless Telegraphy. G. A. D., New

Orleans, La., asks (1) Please give circuit show
ing how the transformer described in the August
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number by V. W. Delves-Broughton is con-
nected up; especially the condenser. (2) Is
the condenser intended for the Leyden jars used
in the closed oscillatory circuit, or is it to be con-
nected to the primary, same as an induction
coil? Anps. — (1) The terminals of the trans-
former primary are to be connected to the two
alternating current mains. The condenser is
not necessary in this circuit. (2) No. The
condenser is to be used only when the coil is used
as an induction coil, in which case it is to be con-
nected across the terminals of the interrupter.

864. Wireless Telegraphy. H. E. W., Read-
ing, Mass., asks, Would you kindly give some
practical hints as to the making of transformer
to be used in connection with silicon receiving
“wireless” set? Given specifications: 23x4
inches over all. Large wire outside. Nos. 24
and 36 to be used. Ans. — We would refer
you to an article on this subject in the July num-
ber of this magazine.

865. Wireless Telegraphy. E. J. S., asks
(1) Would this coil do for wireless up to two
hundred yards distance? The winding space is
4% inches between ends and # inch radius from
outside of core. The core 6 inches long by % inch
thick, with § inch fiber tube slipped over it, with
four layers of No. 14 p.c.c. wire for primary,
with fiber tube 1-16thinch wall over this and sec-
ondary wound in washer-like sections of No. 23
D.c.c. wire. (2) Would the magnetic detec-
tor described in the April number do for same?
(3) What sort of interrupter should be used? (4)
How many dry cells would be needed at each
station? Ans. — (1) Your coil would be more
efficient if your secondary were wound with a
much smaller wire, say, No. 36, s.s.c. Possibly
the present coil would do the work with a long
antenna and a good ground connection. See
article in ELECTRICIAN AND MECHANIC, April,
1908. ““An Indoor Wireless.” (2) Yes, if suit-
ably made. (3) A high speed interrupter. (4)
Not more than four in séries should be sufficient.

866. Wireless Telegraphy. F. P. F., South
Swansea, Mass., says, I have a double strand
aerial 30 feet high at the highest point, and ex-
tending from the house to the barn, a distance of
about 60 feet. My aerial is made of galvanized
telephone wire. I use a carborundum detector,
tuning coil, three dry batteries, and a 75-ohm
telephone receiver. (1) What ought my receiv-
ing radius to be under favorable conditions?
(2) How could I improve it without raising
aerial?  Ans. — (1) With good ground connec-
tions and with a powerful transmitting station
vou should receive at least seventy-five miles
over land and greater distance over water. (2)
By using a high-resistance telephone 1000 ohms
or more. .

867. Wireless Telegraphy. IH. O. J., Som-
erville, Mass., asks (1) Will you please explain:
If I connect aerial wire to one terminal of tele-
phone receiver and the other terminal of receiver
to ground wire, a continuous buzzing sound is
heard, as though some one was holding their key
down. This happens only at night and without
detector or other instrument in circuit, If either
ground or aerial wire is disconnected the noise
ceases, but starts again as soon as reconnected.
Can you account for this? (2) Referring to the
tuning coil described by Mr. W. C. Getz, in the
April and July issues, would it work as well, if,
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instead of using bare wire and a thread between
each turn, single cotton-covered wire of same
size was used? Ans. — (1) We should say you
were getting the induction from the electric light-
ing mains. (2) Yes.

868. Wireless Telegraphy. C. C., Flushing,
L.I., N. Y., asks, Would you kindly tell me
through your “ Questions and Answers” column
where I could get a complete list of the Wireless
Stations of the world? Ans. — The Navy
Department, Washington, D. C., publishes such
a list, corrected to August 1, 1907.

869. Induction Coil. R. W., Emerson,
Texas, asks (1) What is the size of copper wire
sent? (2) Will three layers of it for primary
and ? pound of No. 36 for secondary and twelve
sheets of tin-foil for condenser make a proper
combination for small wireless telegraph use?
(3) How are induction coils wound in sections?
Ans. — (1) No. 16. (2) You have not stated
the length proposed. Perhaps 6 inches would
do, but we think two layers are better than
three. The other proportions are good, but
you must realize that fine adjustments and in-
finite patience are needed in this kind of fun.
(2) See our magazine for April, 1908.

870. Induction Coil Construction. R. H.,
Farmdale, Ill, asks (1) How to proportion
spark coils, — for instance, how, from use of
Nos. 18 and 34 wire, to make one for a
motor-cycle? (2) What voltage is best for a
private lighting plant? Ans. — (1) Such work
requires experience and care. We have pub-
lished several good articles on the construction
of these coils, and all we can say to you is to
make one, and then improve on it. (2) 110
volts; that being the potential for which most
electrical apparatus is designed.

871. Induction Motors. O. A. R., North-
ville, Mich., refers to the designs in the Ameri-
can Electrician for 1903 for %, 1, and 2 h. p. in-
duction motors, adapted for 110-volt, 120-cycle,
single-phase circuits. He asks what changes
should be made in the windings to fit 60-cycle
circuits, admitting that the speed will be reduced
to one half? Ans.—In general, you should get
about fifty per cent more turns in the stator
windings. Of course this will mean smaller
sizes of wire, and this fact, coupled with the
lower speed, will reduce the output of power to
about three quarters of the former ratings.

872. Meter Wiring. F. O. S., Morgantown,
W. Va., sends sketches showing two methods of
wiring wattmeters for two-phase motors. In
one case there is only one meter, the wires for
one phase connecting directly with motor with-
out attempt at measurement of power. In the
other case one wire of each phase passes through
the meter, while the other two lead directly to
the motor. In both cases the meters are stated
as recording one half the current. Can we ex-
plain the discrepancy? Ans.— Perhaps the de-
scriptions on the two meters will assist you. It
would appear that the two were of different types,
— the one a single-phase meter, the other for
two phases. There is a difference in the wind-
ing for the two conditions. In the first case the
meter record is for only one half the power that
enters the motor; so, very properly, in making
out the bill, the reading is doubled. In the
second case the motor supplied is apparently of
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larger size, and in the regular method of oper-
ating meters there is a ‘““constant” to multiply
by, in this case the number being 2.

873. Wireless. G. W. S, Chambersburg,
Pa., asks (1) I have just completed an induc-
tion coil primary 2 feet long, two layers of No.
11 on core of No. 20 wire — which is 2 inches
diameter. Sccondary is in two sections, 10
pounds each, No. 34, p.c.c. wire (20 pounds).
Each layer is insulated with buckskin paper
shellacked on both sides. What size spark coil
is this, and what distance? (2) Can I be heard
having a 90-foot pole aerial same length having
6 wires? I use 110 A.C. Ans. — (1) Your
coil should give about a 3-inch spark on A. C.,
with condenser across secondary. With the
clectrolytic interrupter the spark may be in-
creased to 6 inches. However, for wireless work,
the A. C. is best without the electrolytic inter-
rupter. You should have built your coil in
more than two sections. For that size coil use
sections } inch thick, cach having insulation be-
tween them, forty sections or more being re-
quired. This will give the best results. (2)
With a 90-foot aerial, your transmitting distance
should be about two hundred miles under fav-_
orable conditions, using tuned transmitting cir-
cuits, with above coil.

874. Potentiometer. A. B., Los Angeles,
Cal., asks (1) What is the price of a kilowatt
transformer? (2) Please tell me how to make a
1000-ohm potentiometer. (3) Give dimensions
of an adjustable condenser. (4) What size is
the wire enclosed? Ans. — (1) You are not
definite in your inquiry. What size transformer
do you want? If you mean a 1l-kilowatt Step-
up Transformer, to run on 110 volts, 60-cycle,
A. C. on primary, with secondary e.m.f. of
15,000 volts, the cost will be between $75 and
$100 for the best types. (2) Use a core made of
wood, 3 inches in diameter by 12 inches long -
and wind it with No. 30 German silver wire, as
described in July, 1908, issue, article on “ Tuned
Circuit Receiving Instruments,” by W. C. Getz.
(3) See above-mentioned article, by W. C. Getz,
for information regarding construction of adjust-
able condenser. (4) Wire size No. 36, B. and
S. Gauge.

875. Burning of Lead Joints. J. J. K.,
Grafton, T1L, writes: I notice question No. 579, in
ELECTRICIAN AND MECHANIC, for April, 1908. In
making joints of this kind on light lead, the
trouble can be overcome by using a wet board or
wet waste against the lead on the opposite side
from that which you are burning. I have been
at this kind of work for seventeen years.

876. Substitute for Platinum. J. E. T.,
Cleveland, Ohio, writes: In your January number
I note Y. K’s. question No. 464, asking if there is
any metal substitute for platinum for induction
coil contacts. Permit me to advise that thirty-
five per cent nickel steel is very much used for
this purpose in automobiles. It can be fur-
nished by the Carpenter Steel Co., Cleveland,
Ohio, at 50 to 75 cents per pound, according to
size.

877. Hard Rubber Tubing. N. H., Chicago,
Ill., asks: Where can I obtain some cbonite?
By that I mean a piece of tubing, made of hard
rubber, about 2 feet long and about 2% inches in
diameter, and } inch thick? How much will it
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cost? I want it to insulat 2 o

the secondary in a coil, ;:stia‘pgm];ﬁng?g
Co., 20 P{)ark Place, New York City, can furnish
hard rubber tubing, and the Mica Insulator Com-
pany, of New York, can furnish micanite tubes.

878. Wireless Telegraphy. Brother Avila,
‘Canada, asks: Could mess"\gye be received for a
distance of three hundred to four hundred miles
with an electrolytic detector, tuning coil (wound
with No..28 copper wire), potentiometer, 75-
ohm receiver, 110-foot aerial? Four wires 20
feet long are strung 8 inches apart, composed of
eight wires, No. 28, twisted. For the lead into
‘the instruments, No. 14 weather-proof wire is
used. Ans. — Using a 110-foot vertical aerial,
-electrolytic detector, tuning coil, potentiom-
eter, and adjustable condenser, with a 75-
ohm receiver, the receiving distance would be
about twenty-five miles. With a 1500-ohm re-
ceiver this may be increased to about five hun-
dred miles. It is assumed that the electrolytic
detector is of a reliable make, and has very fine
silver platinum wire, such as the .0001/.00002-
inch size now sold. Aerial should give better re-
sults if wired, as shown in article in June, 1908,
issue of this magazine, on construction of aerials.

879. Lifting Magnet. R. A. B., Randolph,
Mass., asks (1) What size and amount of wire
to use in rewinding the coils when the diameter
of cores is 1 inch and the length 4 inches, en-
larged ends, 13} inches in diameter? The cur-
rent is to be taken from six dry cells. (2) How
is the armature winding for a dynamo calcu-
lated? (3) Is there any place in Boston where
small, second-hand dynamos can be obtained?
Ans. — (1) No. 20 wire, about 4 pound on each
core, will suffice. (2) There are plenty of large
books on this subject, but they are of the design-
ing engineer’s grade. In the final chapter of
Watson’s new book, “How to build a 1 Kilo-
watt Dynamo,” you will find some simple and
concise directions. (3) Yes;:at Frank Ridlon
Co., 200 Summer Street.

~880. Power Transmission. A. D. P., Island
Falls, Me., asks (1) With 100 h. p. driving
a generator, how much power can be returned
by an electric motor supplied from it? (2) Is
a storage battery practical for driving an auto-
mobile? (3) Can storage batteries be charged
at an ordinary electric light station? Ans. —
(1) About 75 to 80 h. p. would be a fair result,
but the answer is concerned in the distance over
which the transmission takes place. (2) Not
practicable except in level cities with smooth
pavements. (3) Small stations usually supply
alternating current only, or, if there was any of
the direct sort, it might be for series arc lighting,
— rather inconvenient and dangerous for bat-
tery charging. Added to this is the fact that a
long wait is necessary for the charge, and so the
future of the electric automobile is not regarded
as very promising.

881. Arc Lamp. G. S., Bowie, Texas, asks
(1) How much energy is required to light a
lamp of 500 c. p.? (2) How much for a moving
picture machine? Ans. — (1) The candle-power
of an arc lamp is a matter that has called forth
much discussion and not a few law-suits. The
general conclusion is that what was formerly
called 2000 c. p. really gave in any one direction
about 500. Such a light was produced in an
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open arc, when 45 to 50 volts and 9.5 to 10
amperes of current were expended. This means
that the engine must supply about 1 h. p. per
lamp; 80 volts and 6.5 amperes, in an enclosed
lamp, will give about the same illumination.
(2) These lamps take from 30 to 50 amperes at
50 volts. In consequence of the supply circuits
being usually operated at 100 to 110 volts,
rheostats must be put in circuit, but the user
has to pay for the wasted volts as well as those
desired.

882. Field-magnet Calculation. A. E. N,
Britt, Towa, asks (1) If 990 ampere turns will
suffice to produce a magnetic flux of 123,000
lines in a steel field-magnet having cores 1.5
inches diameter, and total length of circuit 11
inches? Polar faces are of 6.25 square inches
in area, air-gap .125 inches in length, and arma-
ture being 2x2.5x5 inches minimum area.
(2) Is it possible to find the resistance of the
average person, from hand to hand? (3) Is the
resistance of the various bells added together,
on a bridging line, when it is stated that a mag-
neto will ring through 3500 ohms? Ans. —
(1) Yes, your figures are as near correct as we
can judge by your description. Why did you
not make a sketch of the magnet? We are
at loss to comprehend the shape of your arma-
ture, but we think it is out of all proportion to
the size of the field-magnet. Better make the
cores 2.5 inches in diameter, and much shorter,
and use larger polar areas. (2) Yes; about 5000
ohms. (3) If each bell on the bridging circuit
has a resistance of 1200 ohms, their combined
resistance, as arranged, is less than that. Two
in circuit will bring the resistance to 600 ohms,
four to 300 ohms, and so on. The rating re-
ferred to is a shop test, when one bell is con-
nected in series with a large non-inductive resist-
ance. The 3500-ohm test is a very low one;
20,000 ohms is a common stipulation.

883. Burned-out Incandescent Lamps. C. P.,
Ridgewood, N. J., asks (1) What is the size,
material, and resistance of the sample of wire
sent? (2) Are burned-out incandescent lamps
of any value? Ans. — (1) No. 24 size, cighteen
per cent German silver, 480 ohms per 1000 feet.
(2) If delivered at lamp works, you can get
about one cent each for them. The only value
is in the platinum leading wires.

884. Dynamo Construction. E. K., Rushville,
Ind., is building a dynamo with cast iron field-
magnet, cores being 2 inches in diameter; arm-
ature is 3 inches in diameter, and wound in six
coils of No. 24 wire, each of eighty-eight turns.
He asks (1) Why we did not answer his previous
inquiry on the same matter? (2) What winding
should be put on the ficld-magnet, and how fast
should armature run to give 60 volts and 2 am-
peres? (3) How fast for charging a 2-volt storage
cell? (4) Would a balloon rise in the air if inflated
with natural gas? Ans. — (1) Your data was
insufficient, as also in this case. You should be
willing to make a fairly accurate drawing, clse
our estimate is worthless. You have not stated
the length of armature, area of polar faces, nor
dimension of air-gap. (2) We suggest 1 pound
of No. 26 wire for cach of the field cores, but
we do not know how many cores of them you
have. (3) If the winding is for G0 volts, you
cannot run machine at 2 or 3 volts. (4) Yes, if
not too much loaded.
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WIRELESS CLUB

This department is devoted to the Club members and those interested in Wireless Telegraphy. We will
publish experiences, discoveries, and suggestions, which may be helpful to all interested.

WE present above a photograph of the S1735 wire-
less set which we are to present to one of our readers,
Full information will be found on another page.
The details of the set are as follows: —

This installation is a complete model of a modern
commercial staticn, and is thoroughly up to date,
having tuned sending and receiving sets. The
entire outfit is mounted in two solid mahogany
cabinets, one containing the receiving and the
other the transmitting apparatus, all finished in
the best possible manner. The set is designed
to operate on 110-volt alternating current,
and takes about 2} amperes at its maximum
point, having a multiple switch so that the current
may be varied in several steps downwards from
this point. If desired, it will be furnished wound
for 220 volts. Where direct current only is avail-
able, a § h. p. rotary converter may be installed at
small cost, to change the current from direct to
alternating. If it is desired to operate the set from
batteries, an independent interrupter may be used.

The receiving set consists of a receiving trans-
former, “Ferron” detector, tubular condenser, pair
of telephone head receivers wound to 1coo ohms
resistance to each ear, potentiometer, and dry bat-
tery. As previously stated, these are mounted
complete in a mahogany cabinet, and are equal in
appearance and sensitiveness and permit of as fine
tuning as most commercial stations, Using 2 1c0-
foot aerial, messages should Dbe readily received
from high-power stations at distances of several
hundred to a thousand miles,

The sending set consists of a 25o0-watt transformer,
glass plate condenser, adjustable spark-gap (com-
posed of Ceco alloy, which will not corrode and
wear down, as do the usual zinc or brass gaps),
oscillation transformer, having variable inductance
in primary and secondary, and kev,

Used with a suitable aerial 8o or 1co feet in

height, this sending set will operate for 20 miles
under average conditions, and under the best con-
ditions, such as over water at night, this distance
should be materially increased up to 100 or 150 miles.

Don’t be afraid to try. No ONE HAS YET SENT
IN MORE THAN TEN SUBSCRIPTIONS. You could beat
this in a day. Would you like to get a $173 wire-
less set for getting only a few more subscriptions
than the next fellow? Think it over. Then WORK.

F. R. Fraerrg, Esq., M. Sc.

Dear Sir, — Your letter of the 14th instant, with
reference to the article which recently appeared in
the ELECTRICTAN AND MECHANIC, came duly to
hand. I delayed replying thereto until I could
procure some data from our ships in port as to
communications, etc.

It was rather unfortunate that your experience
with the Marconi System should have been, in the
first instance, on board the Austro-Americana
liner “Alice.” These vessels immediately after
leaving New York take a very southerly course, and
Sagaponack, our station on Long Island, is the last
one they generally communicate with. These ves-
sels, by taking this course, are also out of touch
with the general run of transatlantic liners, and
are aleo out of touch with vessels coming from the
Mediterranean, as the courses to and from the latter
are very far apart.

Then, again, the operators on the Italian liners
are now, in accordance with the rules of the Con-
vention, natives of Italy, and as such are not per-
fectly acquainted with the American language;
hence their work is not so good as that on the other
ships; but this matter is recciving the earnest atten-
tion of the Italian Marconi Company, which con-
trols these boats.

The “Republic,” on which you returned, sails
to and from Boston. The White Star Line is only
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willing to pay for one transmission of news, and
this was the one which was received when you were
on board the boat. I think that you are mistaken
as to the communications which that vessel had
with others, as, in our experience, we find that such
boats as the “Republic” are in communication
daily with at least two or three boats.

I have taken two boats, onc of the American
Line and the other of the White Star Line; viz.:
the “Philadelphia” and the “Celtic,” have re-
quested the operators to give me a note of the
communications had by these vessels with others
on one trip, and enclose same to you for your infor-
mation. These are fair averages.

If, after reading the reports from the boats,
which I now enclose, you wish to male any state-
ment in your paper, I feel sure that you will be
able to contradict, to a certain extent, the little
article which has already appeared.

We thank you for having brought this matter to
our attention. We also thank you for your pub-
lication of November, 1908, which came duly to
hand, and which contains a great deal of interesting
matter.

Yours very truly,
MARCONI WIRELESS TELEGRAPH
COMPANY OF AMERICA.,
By J. BoTTOMLEY,
General Manager.

MARCONI WIRELESS TELEGRAPH COM-
PANY OF AMERICA

Summary of communications, week ending Octo-
ber 31, 1908, SS. Philadelphia, Eastward bound: —

SunDAY, OCTOBER 25

11.0r AM. SS. Minnetonka.
1r.2x AM. ““ Chicago.
5.20 P.M.  “ Ryndam.

MoxpAay, OCTOBER 26

11.32 AM. SS. Kronprinz Wilhelm.
5.00 P.M. , “ Pretoria.
6.10 PM. “ Adriatic.
6.10 p.M.  “ Ivernia.

7.30 PM.  “ Republic.

TUESDAY, OCTOBER 27

5.15 P.M.  SS. Lusitania.
5.25 P.M.  “ Narragansett.
7.16 p.M.  “ La Lorraine.

WEDNESDAY, OCTOBER 28

7-45 AM. SS. New York,

3.40 M. “ Finland.

4.00 PM. “ Cymric.

4.10 P.M.  “ Prinz Friedrick Wilhelm.

THURSDAY, OCTOBER 20

Fripay, OCTOBER 30

12.45 AM. SS. Kaiser Wilhelm II.
7.55 AM. ‘° Majestic.
8.55 .M. Montezuma,

SATURDAY, OCTOBER 31

12.45 AM. SS. Kaiserin Augusta Victoria,
2.45 P.M. “ St. Louis.
3.45 P, ¢ La Touraine.

8.sr e “ Vaderland.
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On board SS. “Celtic,” New York
November 16, 1908,
J. BorroMrEY, Esq.,
Marconi Wireless Telegraph Co.
of America, New York. -

Sir, — Herewith is a list of stations, land and
steamers, that I communicated with on our cutward
passage, November 6 to 14, from Liverpool to New
York, which I am sending, as requested.

Left Liverpool on the 6th inst.; communicated
with Liverpool and Resslare (Ircland) land stations.

Saturday, 7th, communicated with Rosslare and
Crookhaven land stations until midnight, also the
steamers ‘““Baltic,” “La Savoie,”” and “Minne-
tonka.”

Sunday, 8th, communicated with “Kronprinz
Wilhelm,” “Montreal,” “Patricia,” *‘‘Lusitania,”
and “La Savoie.”

Monday, oth, communicated with “La Savoie,”

“ Adriatic,”” ~ “La Lorraine,” ‘“Montreal,” and
“Mount Royal.”
Tuesday, 1cth, “La Savoie,”” ‘Montreal,”

“Cedric,” “New York,” “Cymric,” and “ Chicago.”
Wednesday, rr1th, *“Philadelphia,”” “Pretoria,”
“La Savoie,” and land station Cape Race, N. F.
Thursday, 12th, land stations Cape Race and
Sable Island,steamers “ Kaiser Wilhelm 11,” “Staten-
dam,” “Narraganset,” and ‘“Majestic.”
Friday, 13th, land stations Sable Island, Cape
Sable and Siasconset (Nantucket Island).
Steamers ‘Lucania,” *“Prinz Frederick Wil-
helm,” “Finland,” ‘“Kaiserin Augusta Victoria,”
“La Touraine, ” and ‘“Slavonia.”
Saturday, 14th, land stations Siasconset, Saga-
ponack, L. I., and Secagate.
Steamers ‘‘President Lincoln,”” “St.
“ Arabic,” “Minnchaha,” and ‘““Bluecher.”
T connected with forty-one stations. was in con-
stant communication with one or more stations the
whole time, from departure to arrival,and in touch
with land for <ix days out of nine.
I am,
Yours faithfully,
Goprrey D. HENCEHMAN,

Louis,”

Operator ““Celtic.”

CHICAGO, as far as wireless is concerned, is a busy
center. The station of John Erwood is as com-
plete as any station on some boats,

Earl Pierce, another successful experimenter, is
remodeling his station, Ie is going to use a 400
watt transformer,

W. J. McGuffage is building his station, and is
going to use a onefourth kilowatt transformer when
complete.

The writer has looked all of these stations over,
and finds that there are others that are having just
as much luck in experimenting, A station on the
top of the Lewis Institute is going touse a 12-inch
coll for the students to experiment with,

J.E.E, Jx.

7

o W%

OvR two stations will be ready when the stormy
season is over, which will be about Aprilor May., I
am not quite sure how far Wright's station will be
able to send, but I shall be able tosend from six to
ten miles, as I made a little change in my apparatus,
Both stations will have 75 meters wave length,
Wright's call letters will be W.1", and mine will be
C.M., and we shall use the Continental code. 1
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would like the names and addresses of some of the
members of the club in my vicinity who have al-
ready got stations. I have already the names of
two members who have stations, but they are too far
out. I have read so much about thewireless jokers
who call up a big station and send some fake mes-
sage, stating that their boat is in the middle of the
lake with the machinery out of order, and then give
the name of some big boat, etc. They are trying to
‘stop all experimental and amateur stations. I do
hope that the jokers will be found out and heavily
fined or punished, so those who wish to experiment
will be left in peace.
EHME
k k%

AN enthusiastic gathering of the local members of
the “E. & M.”” Wireless Club was held at a promi-
nent down-town restaurant in Chicago, Friday even-

‘ing, December r1. After dinner and an informal
talk the members present took steps toward: the or-
ganization of a local branch. Mr. R. C. Dickson
was made temporary chairman, and W. J. Mec-
Guffage, secretary. After some preliminary ar-
rangements had been made, the meeting adjourned
to meet again the second Friday in January. Those
present were: R. C. Dickson, George E. S. Carl-
son, K. B. Sheldon, J. Maypole, F. Richards, J.
Erwood, Jr., Carson Schaffner, D. J. Stump, W. J.
McGuffage.

W. J. McGUFFAGE, Secretary.

* % %

Your editorial about forming local clubs in each
city has interested me greatly. However, I would
like to add a little more to the idea, and say, that by
means of such a club possessing a few stations, a
message could be relayed from one to another for a
good distance. At present an owner of a small out-
fit that works to five miles can only send a message
this distance. Now, if within his radius was another
station of a similar nature, the owners could agree
to relay each other’s message. Regular hours could
be appointed for all the stations, to avoid a break in
the transmission. Each member could also be
restricted to a certain number of messages, so that a
fair exchange would be had. I have no doubt that
with such an enterprise as this the wireless experi-
menters who now cannot reach far would be capable
of transmitting over 3o miles by this means. It
would not be practical to have units of less range
than 4 miles up, as the more stations there are, the
longer the message takes to travel, and more errors
are likely to be encountered. The stations would
also be so arranged that even were there one operator
‘““off the job,”’ the stations wishing to communicate
could do so direct, though of course less powerful.
I hope you will call attention to this letter through
the columns of the ELECTRICIAN AND MECHANIC,
so that other experimenters can express their opinion
on the question. A. L

TRADE NOTES

A sSPECIAL certificate for inventors, called “In
iventor’s Protective Certificate,” giving information
how to protect their inventions before filing caveats
or making application for Letters Patent, has just
been issued by the firm of Smith & Frisbie, Patent
Attorneys and Corporation Organizers with offices
at 49 Federal Street, Boston, Mass. This certificate
is of great value to inventors, and every inventor

ELECTRICIAN AND MECHANIC

should procure a copy of same, which will be mailed
free on request.

This firm has also issued for free distribution to
those who have already procured their patent and
desire to organize a corporation, a printed pamphlet
entitled “Letter of Instructions for the Organ-
ization of Massachusetts Corporations.”

* %k ¥k

Messrs. Mathias Klein & Sons request all their
friends to visit their exhibit at the Chicago Elec-
trical Show, January 16 to 30, 19og.

THINGS RECEIVED

Peter’s Miniature Motor Works, 61 Terrace,

Buffalo, N. Y. Catalogue B — 1909, of Miniature
Motors and Model Generators.
"~ Seth W. Fuller Co., oo Bedford Street, Boston,
Mass. Catalogue of Electrical Novelties, Dyna-
mos, Motors, Experimental Apparatus, and Gas
Engines. 1

School of Applied Art, N. 71, Gallery of Fine
Arts, Battle Creek, Mich. Year Book for 19o8—g.
Write for a copy. Some fine illustrations.

American Motor Co., Brockton, Mass.
logue of M. M. Motorcycles.

Boston School of Telegraphy, 18 Boylston Street,
Boston, Mass. Catalogue. The only school which
teaches wireless.

Thomas M. St. John, 848 Ninth Avenue, New
York City. Educational Amusements.

Electro Importing Company, 84 W. Broadway,
N. Y. 1908 Catalogue of electrical goods.

Kolesch & Co., 138 Fulton Street, New -York.
Holiday Hints, a condensed catalogue.

General Electric Co., Schenectady, N. Y. Bulle-
tin 4629, Automobile Accessories; 4630, D. C. por-
table testing instruments, Type D.P.

Cata-

BOOK REVIEWS

TEE Bovs’ Book OoF STEAMSHIPS. By J. R. How-
den. Illustrated. New York, The MdcClure
Company, 1908. Price, $2.

- This book, although its name indicates that it is

for boys, will be of the most absorbing interest to

every person interested in navigation or mechanics,
for the information it contains is absorbingly in-
teresting and astonishingly complete.

The book gives a short history of the develop-
ment of the steamship, and a very full account of
the principles on which ships are designed and built,
with special reference to devices adopted to insure
stability, one of the most important features in mod-
ern ship building. It then passes to a detailed
description of every portion and department of a
steamship, describing with great thoroughness the
operation of the boilers, engines, and other ma-
chinery, and then the work of the ship from the
engineers’ department to the navigation.

The last third of the book gives full accounts of
the principal steamboats and steamboat lines of the
world, both inland and ocean. The book is pro-
fusely illustrated with most attractive photographs
and reproductions of old prints. It is the first
popular book on the subject and collects material
from many inaccessible sources.

* ok ok

Booxs reviewed will be furnished by our pub-
lishers at the prices quoted.
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ATL the coupon to-day for two shades of Johnson’s Wood Dyes and one sample
of Electro Solvo. :

Try them as soon as you receive them. This will be your introduction to a
method of re-finishing old work or finishing new work, which will prove a most profit-
able branch of your business. -

Johnson’s Wood Finishes are widely advertised and known for their quality to con-
sumers all over the United States. Many of them have tried Johnson’s Wood Finishes
in a small way themselves. They know. If you use Johnson’s Wood Finishes, they
will be glad to entrust their business to you.

People are rapidly becoming educated to the use of proper finishes and more and more
are ceasing to consider varnish stains, water or spirit stains, varnish, oil or shellac finishes.

Send for the Samples To-day

Let your customers know that you are up-to-date in wood finishing and you will find it greatly
increases business. )
In addition, Johnson’s Wood ‘Finishes supply the progressive painter with the most econom-
ical method: of handling his business. There is no guess work about them —the result is
sure, and no labor is required in mixing or matching shades, or time lost in rubbing down
or re-applying coat after coat of finish.
Johnson’s Wood Dyes are made in fifteen shades:
No. 131, Brown Weathered Oak No. 122, Forest Green No. 130, Weathered Oak
No. 132, Green Weathered Oak No. 172, Flemish Oak No. 140, Manilla Qak
No. 178, Brown Flemish Oak No. 121, Moss Green No. 125, Mission Oak S. C.

No. 128, Light Mahogany No. 180, Silver Gray No. 126, Light Oak
No. 129, Dok Mahogan))' No. 110, Bog Green No. 123, Dark Oak Js:’l;“ son
on

Gallons, $3.00; quarts, 85 cents; pints, 50 cents; half-pints, 30 cents Raclne, Wis.
Your name and address, and that of your paint dealer on the Gentlemen: My paint

coupon will bring you two samples of Johnson’s Wood Dyes, one dealer’s name is
sample of Johnson’s Electro Solvo, and our 48-page color book.

Better mail the Coupon now for which please send me Free, pre-
paid, twocans of Johnson’sWood Dyes

S. C. Johnson & Son, Racine,Wis. o s Sl
'0, and copy o
o ° O SOD On,-——’—— your new 48-page color book, all Free, a?per

vour offer.

“The Wood Finishing Authorities’ Name,
Address




ELECTRICIAN AND MECHANIC

THOSE OF THE

- ELECTRICIAN
PLUMBER AN BRICKLAYER

These are the trades that we teach by practical and indi-
vidual instruction under actual working conditions and
enable you in two to three months to accept a position
paying $5 a day and over. Tools take the place of books;
we have no classes; it depends entirely upon yourself, *
‘We can teach you the Plumbmj. Bncl(laymg, or'
Electrical trades, and assist you to a position

upon graduation. Write to-day forfree catalogue
and information.

\__/
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O8NS

COYNE—

238 Tenth Avenue
NEW YORK

850 N. Ashland Ave.
CHICAGO, ILL.

Are You Building
a Boat?

_Buy an engine made in Boston.

3 HORSE POWER

“BOSTON”
:_$75==

WITH COMPLETE OUTFIT

Float feed carbureter, spark coil, batteries, plug,
muffler, shaft, propeller wheel, stuffing box, prim-
ing cup, drain cock, grease cups, sight-feed oiler,

shaft coupling, elevated timer, switch, oil, grease,
tools, primary and secondary wire. Address or call

Buy a

THE MARINE MOTOR MFG. CO.

5 Park Square BOSTON, MASS.
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Wireless Telegraph Apparatus and Supplies

We offer to experimenters in WIRELESS TELEGRAPHY, high-grade apparatus at
a price within the reach of all. This apparatus is essentially the same as supplied to the
United States Government for many of its large stations. The sets can be used over a
considerable range of wave lengths and are capable of SHARP TUNING ‘in both
transmitter and receiver. This apparatus was invented by one of the best Wireless
Engineers in the world, and is fully protected by broad patents, and we PROTECT all
users of our apparatus and will vigorously PROSECUTE all infringements.

OUR TYPE “A” SET, $27.50

Not a toy but a practical working set. Complete except for the antenna and
battery. Therange of the transmitter depends on the battery and the number, height,
and length of the wires in the antenna. The receiver has a range of wave lengths from
150 meters to 500 meters, and is good for a hundred miles or more, depending on the
power of the transmitting station and the receiving antenna. This set is made from
carefully selected materials, and guaranteed as represented in every respect.

OUR TYPE “B” SET, $50.00

This is a small professional set and is the best in the market for the price. The
transmitting wave lengths range from 150 to 450 meters, and the receiving from 150 to
1500 meters, which is about the wave length of the Marconi Station on Cape Cod. The

., range of the transmitter depends on the battery and antenna. Made from carefully
' selected stock, adjusted and calibrated before leaving the factory and guaranteed in
every respect. ' X g ,

_ Any degree of coupling may be had in both transmitter and receiver, with variable
inductances and very sharp tuning. The induction coil is our own design and is far -
more efficient than coils costing twice as much. All parts of the set are highly finished

and we can recommend this set to any one looking for a first-class set at a small cost.

OUR TYPE «“C” SET, $150.00

This set is specially designed for HIGH SCHOOLS and AMATEURS who desire -
to do experimental or special research work in the wireless field. It is almost an exact
copy of the high-priced sets furnished to the Navy Department. The transmitting and
receiving inductances are so designed that any degree of mutual induction may be had
and they are also furnished with movable contacts allowing for a change in the induct- :
ance of the coils, by which exceedingly sharp tuning is obtained. A i

All the woodwork is mahogany, highly finished, and this set is carefully calibrated
and tested before leaving the factory. ‘A full set of curves, giving both the inductances |
and capacity, with full instructions for installing same, are given free with each order. !

= ] & y !
@ We also furnish and install WIRELESS TELEGRAPH SETS of all sizes and kinds:
up to and including 25 kilowatt sets for very great range of communication. o

All our sets are carefully manufactured, calibrated, tested, and adjugtcd b_efore leav-
ing the factory, and all our apparatus is the result of years of experimenting by the
BEST WIRELESS TELEGRAPH ENGINEERS OF THE DAY. i

Full and complete instructions accompany each set, showing the method of install-

ing and tuning our apparatus. ; )
i SUPPLIES i

: We manufacture and carry in stock a large supply of parts of apparatus used in,

wireless telegraphy, both for professionals and amateurs. The parts include loading;
inductances, for transmitters and receivers, induction coils all sizes, transmitting keys,
wireless relays, spark-gaps, transmitting and receiving condensers, all sizes and capaci-
ties, receiving coils of any desired inductance both fixed andvariable, wire, potentiom-
eters, detectors, and detector supplies, receiving phones of all resistances, and all other
kinds of wireless supplies. Why buy cheap wireless apparatus manufactured
by irresponsible people when for same price you can get the most modern
and up-to-date apparatus in the world?

©rite _for Catalogue or Prices on anything you twant in the wireless Iline

ACME WIRELESS CONSTRUCTION CO.

18 WESTERN AVENUE, CAMBRIDGE, MASS.
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Send for Circular
THE ELECTRIC NOVELTY CO.,

DISCARD YOUR BATTERIES WITH ALL THEIR ANNOYANCE AND ADOPT THE

BEACON TRANSFORMER

It Operates Bells, Annunciators, Gas Lighting, Engine-Ignition, etc., and is unequaled for running
electric toys and miniature lamps used to illuminate Christmas trees

6 BEACON STREET, RooMm 622, BOSTON, MASS.

PERMANENT RELIABLE
ECONOMICAL

30 DAYS FREE TRIAL

60 YEARS®
EXPERIENCE

TrRADE MARKS
DESIGNS
COPYRIGHTS &cC.
Anyone sending a sketch and de!crlgtlon may
guickly ascertaln our opinion free whether an
Invention is probably patentable. Communica.
tions strictly confidential. HANDBOOK on Patents

sent free. Oldest agency for securing patents,
Munn & Co. recelve

Patents taken through
special notice, without charge, in the

Scientific American,

A handsomely 1llustrated weekly. I.argest clr-
culation of any scientific journal. Terms, §3 a
Men.r: four months, $§L. Sold by all newsdealers.

UNN & Co,3618roacwar. New York

Branch Office, 625 F' 8t., Washington, D. O.

Would You
Like to Own

AGOOD RELIABLE
Reece Screw Plate

SEY N2 A2 FOR twilohs

Genuine Reece Screw Plate
Cutting Machine Screw
Sizes, Nos. 4-36, 6-32, 8-32,
10-24, 12-24, with 5 adjust-
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

$2.95——

E. F. REECE CO., Greenfield, Mass.

PATENTS

HUGHES & YOUNG
(Est. 1829)

INTERNATIONAL PATENT ATTORNEYS
55 Chancery Lane, London, England
undertake all business in relation to the Protection
of Inventions and the Registration of Trade Marks
and Designs. Moderate charges. Proprietors of The
Inventor’s Journal, “ PATENTS,” the oldest and most
influential journal of its class published in Great
Britain.

Our graduates are filling High Balaried
Positions. Good artists

EARN $25 TO $100 PER WEEK

and upwards, in easy fascinating work. QOur courses of
Personal Home Instruction by correspondence, are com-
plete, practical. Eleven years’ successful teaching. Expert in-
structors. Positlons gonaranteed eompetent workers. Write for
Handsome Art Book, Free.

SOHOOL OF APPLIED ART (Founded 1898.)
N 71 Gallery Fine Arts, Battle Creek, Mich.

ANDIEERR 8 S BATRIE
PERFECT TOOLS

Coaodiers Barban mmtn gy

093 19n pain,
panoac T & Hardware 174 hovronnais

CaTalosue

ANYTHING ELECTRICAL |

Send two cent stamp for our new Catalogue. 100 pages
of Electricity.

FLASH-LIGHTS TO DYNAMOS. CONTAINING ALSO THE LARG-
EST ASSORTMENT OF UNEXCELLED GERMAN TOYS !
HIGHEST QUALITY LOWEST PRICES

J. J. DUCK )
Arcade Building Toledo, Ohio

—The Busiest Concern Around Boston—j;

The SECRET SERVICE BATTERY CO.

314 Ferry Street Everett, Mass.
L =W HY——
Because they make FLASHLIGHT BATTERIES |
that satisfy i

THAT S ALL i

Mount
Birds and Animalsg

Y SBportsmen] Fishermen! Hunters®
Naturallsts and otheras seeking to-
better themselves by learning &.
great profession. The wonderfulart.
of Taxidermy, 80 long kept secret,
¥ can now easily be learned right in.
your home during your spare hours.
&/ Noneed togive up your business. z
WE TEACH BY MAIL how to mount
birds, animals, niznmﬂ heads, tan skins,
¥\ moke rogs and Mount all trophles. A de-
“lightful, entrancing and money-making
profession for men and women. Decorate
your home with rare specimens of the hunt |
orchase, Easily and quickly learned. Success guaranteed [
or no tultion. Endorsed by th ds of delightful graduates.
Groat Book FREEIJ ourbeautitul, illustrated book,
'How to Learn to Mount Birds and Animals,'' and our hand- |

Stop depending on a job, Have a profession, 'rite today.
N.W_School of Taxldermy. 160M Omaha, Neb. ||
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ELEC

1s Qhe Flectrical Age. Everyb uld ex-
periment with the hidden xg:ystcry zd Q{ngilg'}uﬂﬂiﬁl
pré!:’cl les ozl the Earth's greatest power — ELECTRICITY.

a 2¢. stamp lo-da;

80] PAGE OATALOGUE “‘VO. TA(;ZP gﬁﬁh&%ﬂ?ﬁ%sﬁaf;’f
Tg luslﬁ'nles and describes Motors, Dynamos, Machine Models,
T 8, Lelegraph Instruments, Batteries. Meters, Coils, Geissler
T“ f’» Bells, Lamps, Flashlizhts, 'I‘elepl'wncs, “ WIRELESS,"

ools, ete. "The greatest line of Mininture JRailways
ever shown. Lowest prices for best goods.

TH IR VOL',_[‘AI\[P ELECTRIC MFG. CO.

Wite Building o« Baltimore, Md.

TRICITY

The Inventor’s Universal Educator

TELLS ALL ABOUT PATENTS,
HOW TO SECURE THEM. HAS

600 MECHANICAL MOVEMENTS, also
60 PERPETUAL MOTIONS

Every inventor should have a copy. Price, $1.00 by mail.
ADDRESS

F. G. DIETERICH, Ourey Bldg., Washington, D. C.

Faucet ‘Water
Motors, $1.%

These Motors have emery-wheel and
pulley to run sewing-machines, fans,
etc. Sample Motor free to Agents
in sections where we have no repre-
sentative,

ENGINE INDICATORS
Reducing Wheels, and Planimeters for Engineers
ALCOHOL Stoves, Lamps, Flat-irons
Send for Catalogue
Lippincott M. & A. U. Dept., Newark, N.J.

MODEI. STEANM ENGINES
chrticnl, 'l‘ugh-apeeg'l, double-action, model steam engines and
oflers.  These engines and boilers make ideal power plants for
running small dynamos, model boats, etc. They are welrdesigned
and fiscly enameled and polished. Price:
1-16 h. p. engine, 3-4 inch bore, 1 inch stroke, £3.50
Brass boiler, 3.
1-10 h. p. engine, 1 inch bore, 1 1-4 inch stroke,  4.50
Brass boiler, 4.00
1-6 h. g engine, 11-4 inch bore, 1 3-4 inch stroke, 6.50
. Brass boiler, 5.00
Pricesare for finished engines ready to run.

D. L. JONES, 3213 E. 12 Street, Kansas City, Mo.

enatured Alcohol A
SMOKE L AM PS SMBLL

ALCOHOL Torches are best for Soldering
Complete Catalog on request

AT YOUR LOCAL DEALERS OR
NEW ENGLAND
HOWE & FRENCH IisTrisurors

& 141 HIGH STREET;BOSTON 4

HIGH-TENSION TRANSFORMERS

For Wireless Telegraphy and High-frequency experiments.
The 200 watt transformer will trinsmi?ovcr 30 mpi?cs under
fa.vqmblc conditions. Only $20. We manufacture high-
tension transformers, adjustable impedance coils, adjustable
condensers, spark-gaps, and special instruments for high-
frequency experiments. 4
Send for particulars, state requirements.
M. AND C. TRANSFORMER COMPANY

1412 Clrard Street Los Angeles, Calif.

AMATEURS
Let us send you a set of our No.
PARTS and build a motor having
a laminated drum armature, self-
adjusting brushes, and whose ro-
tation on 3 cells can hardly be

S99, stopped.

3 H. W. PETERS MINIATURE

MOTOR WORKS,

. Price $1.75. 61 Terrace, BUFFALO, N. Y.

ELDREDGE BATTERY VOLTMETER

O TO 3 VOLTS DEAD BEAT
A very practical instrument for all users
of batterles, either primary or storage.
WRITE FOR CIRCULAR

ELDREDGE ELECTRIC MFG. CO.

12 Post Office Square -  Springfleld, Mass.

FOUND—A Strop that suitsat a price that suits

Diamond .
Edge

Will put a beautiful smooth edge on your razor. Send
fifty cents for one and we will refund money if not perfectly
satisfied. A live man wanted in each large factory to sell
on commission. Send for Circular.

THE RUSS MANUFACTURING CO.
354 Atlantlc Avenue Boston, Mass.

BUILD YOUR OWN SMALL ENGINE

We sell sets of castings up to 2 horse power.
Also boilers, locomotives, gas engines, etc.
32-page catalogue for 10c.in stamps. This
amount refunded on order amounting to $1.00
or over. Contractors for light machinery of
every descri ption.

Sipp Electric and Machine Company

River Street, Paterson, N. J.

FOR STRINGING WIRE
Dandy, Handy. Holds on the Spot
Workmanship of Klein Quality
S STEEL—NICKELED
2A A fullline for
o\ bare and inen-
T lated wire.
Small and
large. With
pulley or without pulley. Tlolds copper or iron wire.
Send 3-cent stamp for 60-page catalogue.

Mathias Klein & Sons, 97 W.Van Buren St., Chicago

w

HOROLOGICAL DEPARTMENT

BRADLEY POLYTECHNIC INSTITUTE o
Formerly Parsons Horological

Institute
PEORIA, ILLINOIS

LARGEST and BEST WATCH

SCHOOL IN AMERICA
We teach Watch Work, Jewelry,
Engraving, Clock Woric, Opties.
Tuition reasonable. Board and
rooms near schoolat moderate rates.
Send for Catalocue of Information.

MOTOR CASTINGS AND AGCESSORIES

also Complete Motors for
Bicycle, Auto, Marine or
Stationary. 1 1-4 to 10 h. p.

Send stamp for particulars
STEFFEY MFG. CO.
30th & Girard Ave., Phila., Pa.
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Is the result from the operation of one

: 4 e American Box Ball Alley in Sullivan, Ind.

na 3 x L— AT Why not go into this business yourself? It is
= ’ = ¢ the most practical and ;popular bowling game in

$513 Clear Profit in 51 Days from an Investment of $150

¥ existence. It will make big money in any town. These

alleys pay from $25.00 to $65.00 each, per week. This is
no gambling device, but a splendid bowling game for amuse-
ment and physical exercise. iberally patronized by the best
people of both sexes. Quickly installed, conveniently portable. No
pin boy needed. Receipts are nearly all profit. Nearly 5,000 sold
to date. We sell on payments and our catalog is free.

Write Jor catalog. AMERICAN BOX BALL COMPANY
PATENTEES, 1570 Van Buren St., Indianapolis, Ind.

THE ELEOTRO POTENTIOMETER, NON-INDUCTIVE, has been pro-
nounced a marvel by sgeveral leading commercial wireless companies.
— }Agl n ((l:‘-e’)lt-)lonng-sllver-w;llrc-uﬂnirl. gI']igh resis(dmce “Rl\tmﬂi[lm Rgvlsl
5 g & and ! nM8 used in our instrument. ur patent rollin .
Fenéf,{?,E}fg”,,‘:ﬂ,@ggf}},‘},g’ﬁ,‘;‘f,‘,‘,’;c’j“ﬁ“““:’,‘“ﬁﬁﬂi',{’,‘;,’f;;‘;if slider ug_cd. No wear on graphite rod. Wonderfully smooth n%just-
ties of zinc. ~ llard rubber handles used on both ends. Gap is ment. Size 10 in. long, 2 iu. high, 2 in. wide. PRiOr, 81.50. By mail,
adjustable while sending. Can also be used as Anchor gap. 15 cents extra, -

PRICE, 60 cents, By mail, 3 cents extra.

THE ELECTRO TUNER, JR., is wound with 800 turns of No. " . o\
24 Enameled wire which cannotbecome loose asin otherinferior = =
makes. Our patent rolling ball slider which does not scratch } GlAVE) =
wires but makes perfect contact is used on both slides. SizeS8in.
long, 3% in. high, 3% in. wide. PRICE, §2.25. By mail, 85¢. extra.

Our large 114-page electrical cyclopedia containing dozens
of clectrical experiments, wircless diagrams, and telegraph codes
will be sent to you on receipt of 2 cents for postage.

ELECTRO IMPORTING COMPANY
82 B WEST BROADWAY - - - NEW YORK CiTY
‘* Everything fjor the Expcrimenter”

$2.50 FOR $1.25 | |2AVE YOU SEEN THE

Model Engineer
One year’s subscription to o wil
ropULARELECTRICTY | |and Electrician

the wonderful new maga-
zine IN PLATN ENGLISH

on Electricity....$1.00 ‘ CONTAINING SPLENDID ARTICLES ON

“Practical Lessons in Elec- Electrical and Mechaniéal .

tricity,” the most complete - ' 5,

and co’ncise book on Elec- Models, Apparatus, Power

tricity ever published. ... Boats, Lathes, DynamO_S,

------------------ $1.50 Steam Engines, Tools, and
Every Electrician and Student many. ather subjects, fully

Should Have Both illustrated ?

All for $1.25 if sent with this
advertisement. (Add 60 cents
for Canada and foreign coun-
tries.) Act now.

Send 8 cents for a copy

SPON & CHAMBERLAIN

Popular Electricity Pablishing Co. Publishers of Technical Books
1252 Monadnock Block, Chicago, Illinois 123 Em. Liberty St., New York

°
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The Greatest Bargain Ever Offered

xvii

BICAN - 3 A #
RIGAN = NEWAMERICA  NEWAMERIGAN

ENCYCLOPEDIC NEWAVERION B

 DicTionaRy | CYCLOPED . ENGYGIOPEDIC  ENGYGLOPEDIC = ENGYGLOFEDIC 5!
‘ i DIGTHIONARY \DIGTIONARY DIGTIONARY. . GDIGTIONARY §

= 50 CENTS Sccures fhis Great Reference Library

This magnificent reference work, costing three-quarters of a -million dollars
to produce, is a dictionary and encyclopedia combined. ~ In fullness of definitions,
"number of words defined and accuracy, it is superior to reference works selling
for five times its price. It has been recently revised and enlarged by a staff of
American editors.  Its five big volumes contain an inexhaustible mine of infor-
mation on every subject, defining 250,000 words. Our bargain offer takes off

JETE

AL e T

=
e 4 e e

8 two-thirds the price, and we pass the work on to you at less than one-third the

§ price of any other first-class reference work. We send the complete set to your

?;3 home for examination without charge, and if you decide to keep it, a first pay-

N ment of 5o cents secures the set. - .

% . .

g $5.00 Atlas FREE| Five Massive Volumes

b !

- There are five volumes, each one foot tall, and
r°£2f°x°‘ilel':°ﬁg?;":::}:: Kﬁﬂx‘giﬂ:pﬁﬁg{ strongly and handsomely bound in three styles of
ors. Thereis a map of each state, territory and binding. JSThelsct containsy5,cooipages and thousands
eohnt It pivea (l;:e S lation o alliciticslof of illustrations. It is up-to-date in every particular.
imporl;ya.nce Erhi’ inv:h‘:agle Aitlas is boundiin red It is absolutely reliable; the. names of its editors are
-cloth and is 10 X 13 inches in size. We will send amonpithepprcacat Huleven@aciofiretcarch A sa
it to you, absolutely frce, if your order for the En- dictionary, it defines 25,000 more words than any other

dictionary. As an encyclopedia, it treats 50,200 sub-

cyclopedic Dictionary is received at once. jects, covering the whole field of human knowledge.

¥

e o MARK AND MAIL_THIS COUPON

Examination ™ will send you The Werner Company, Akron, O.
e e B e e e

once, all express charges prepaid dicated byhavingthe"x"bcsid(g. e AR

for examination. And we will also

Full Sheep Binding. Regular price $64.00. I will pa;
send, absolutely free of charge, for the smlr:e..ill decias to keup the books, as follows: 50 cepqé
tllée M;’.‘li-(emh Atlas »of thehwxﬂld‘ :rx)t;t;re }’fc;'a“;n;:elsl;l:ll;l and $2.00 a month until yuur. special

youjiLcc tc bOOks'an.d? et as ' Half Morocco Binding. Regular price §56.00. I will pay
you can pay for the Dictionary in for the same, if I decide to keep the books, as follows: so cents
little monthly payments If you after [ examine them and §1.50 per month until your special

price of §20.50 is paid.

_Library Cloth-Binding. Regular price $42.00. I will pay

for thesame, if I decide to keep the books, as: follows: so

centsafter I examine them and $x.35 a month until your special
- price of $16.50 is paid.

.

Youare to send the set of five volumes and the Atlas of the

M&II the COleOH Today m. ‘World, delivery cl)a:gcs paid. If not satisfactory, I will reu.;_m

Tlu's is onIx ali ited edition, d “,1-11 not books and Atlas within xo days afterdelivery, at your expense for

return charges.
last long. ' 'You must reply promptly to
takeadvantageofthebatgain. NAME . o sl o/ sl 5o o0 e aiel wlia]s'is /s wie s s e atgbe o b e s

Address .

THE WERNER COMP ANY, Akl‘Oll, 0. e s E. & M. Efi‘

don’t like them, return them to us
- and- we will pay -return charges.

Half Leather Binding
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Bennett’s Magazine Bargains

THE periodicals in any club offer may

be sent to ome or to separate ad-
dresses. Join with your friends and
divide the cost. The subscriptions may
be new or renewals.

ELECTRICIAN & MECHANIC

with Woman’s Home Compamon and American.. ..$2.30
with Success Magazine and McClure's Py e

with American Boy and Cosmopohlxm
with Cosmopohum and American.
with World’s Work and_Delineator . .
with Everybody’s and Delineator.
with Everybody’s and World’s Work .
with Scribner’s Magazine . .

with Outing and Review of Reviews.
with Field and Stream and Recreation. .. ..

CLASS 13 e
B
American Boy e Electrician&

Black Cat Mechanic

Book-keeper
Children’s Magazine With A“Y ONE of
Cosmopolitan Magazine ese

Gardea Magazine
Harper’s Bazaar
Little Folks (new)
Pathfinder

$1 65

National
Piototal R Electrician &
Style (including pattern) Mechanic

Success Magazine
Sunset With Any TWO

Table Talk $ 2 5 30

Uncle Remus’s Home |
Woman’sHome Companion
Woman’s National Daily

CLASS 20
American Photography
%ppégtog'sGMagéume
Brotiva i i Electrician&

Country Gentleman 3
Etude (for Music Lovers) MeChanlC
Field and Stream With Any ONB of
Musician These

National Magazine
Pacific Monthly
Pearsoa’s Magazine
Technical World
Travel Magazine

Van Norden Magazine
World To-day

$2.00

Electrician & Mechanic

Success Magazine
Woman’s Home Companion

ALL THREE
One Full Year

$2_30

All Subscriptions Are for One Full Year

Electrician & Mechanic) Our Price

Review of Reviews $
Or OUTING H
Cosmopolitan or
SUCCESS ' (Checks Accepted)

ELECTRICIAN & MECHANIC

with Review of Reviews and Success. i et ko .$3.00
with Pearson’s and Cosmopolitan. .. .. g 2.65
with McClure’s and Woman’s Home Compamon 2.50
with National Sportsman.......... ... 1.65
with Pearson’s Magazine.. R e 12100
with World To-day and Success. , . 21065
with Modern Priscilla and Ladies"World . E1e70

with Woman’s National Daily and Pictorial Review. 2.30
with Home and Farm, Paris I\Iodes. Poultry Success 1.65
with the Musician (or Etude) .. 2.00

WE ALSO FURNISH AS FOLLOWS:

CLASS 27

3 3
Ainslee’s Magazine Electrlclap &
Cycle and Auto Trade Jour’l Mechanlc
Independent
Outing With Any ONE of These and
Putnam’s Reader ~ ONE of Class 13
Recreation The THREE for

Review of Reviews

Smart Set
Suburban Life ®

Toiiettes

Ladies’ Home Jom‘nal}"UR PRICE

Satarday Evening Post| $ 3.00
The Youth’s Companion $ 1 75

for 1909 including all extra numbers
and calendar in thirteen colors :md gold

You May Add to Your List

Century Magazine . .$3.85 %\crybody s Mag. ..$1. 58
Harper’s Magazine .. 3.50 elineator G

5 Munsey’s Magazine . l .00
Harper’s Weekly.... 3.50 | Tnternational Studio. 4.50
St. Nicholas....... 2.85 (For All Art Lovers)

OUR LARGE 44-PAGE CATALOGUE

" Contains about 3000 publications at lowest prices. Write
for it now and see how much you can save. IT’S FREE.

All Publisher
O[ll' References ; The élonl]m:rgial Agencies

ADDRESS ALL ORDERS TO

68-74 La Salle St.

Bennett’s Magazine Agency Ziicaco. iii.
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SALE AND EXCHANGIE
Advertisements under this heading, without dis-
lay, 2 cents per word, cash with order, minimum,
go cents. Black-faced type, 4 cents a word, mini-
mum, $1. Exchange advertisements will be inserted
for subScribers once in twelve months without
Chargfi subsequent insertions of same copy, 1 cent
a word.

ELECTRICAL MATERIAL

FOR SALE. —1-h. p.
stamp. CRIHFIELD
Street, Lincoln, Ill.

FOR EXCHANGE. — 75-watt motor, }-inch induction
coil, twelve carbon plates 7x2x 4, ®en zinc plates
7x2x3i. Want 19-watt dynamo motof, model steam-
engine, 3 or 1 inch spark coil. or static machine. LLOYD
P. FOSTER, Ashland, Ky.

CHEMICAL RECTIFIER, —HOW TO MAKE, 25
cents. Slate for switchboards and instrument bases.
Cheaper than wood. TAYLOR ELECTRICAL &
%IA\NUIEGA)CTURING CO., Department L, Barker,
NV S

FOR SALE AND EXCHANGE. — A few 6-volt, 12-
ampere hour storage batteries, brand new and fully
charged, $3.50 each. One K. & D. generator, 6 volts,
6 amperes, $4.50. Two Midget dynamo motors, 6 volts,
2 amperes, $2 each. One alternating transformer, 110
volts to 10 volts, 4 amperes, $4. One brass mold for
storage battery plates (3% x 3% x % inches), $8. Two
hundred grids cast from above mold, 81 per dozen (sam-
ple, 20 cents). All in perfect condition. Will send by
express, C.O.D., anywhere in United States. MAR-
TIN J. McMAHON, Jr., 415 Beech Street, Richmond
Hill, New York City, Long Island.

ONE (NEW) SPECIAL BUILT K. & D., 15-volt, 2i-
ampere dynamo motor, cost $12. One (new) 75-watt
Carlisle & Finch dynamo, cost $15. Want typewriter or
printing press. L. W. NICHOLS, Philmont, N. Y.

LOT OF ELECTRICAL GOODS. Send for list. Rifle,
22 caliber, $2; shot-gun, without stock, 10 gauge, S1;
marine engine, 4 x 5, $60; storage battery, $10; Shebler
carburetor, 14 inches, $4; vise, 3-inch jaws, $1.50; 2-
inch jaws, S1: dentist’s cataphoric machine, cost $35,
sell for $5. BINFORD, 994 Washington Boulevard, Chi-
cago, Ill.

DYNAMO, 30 watts, $5; four-bar magneto, $2.
exchange dynamo for good 1-inch spark coil.
JAMES D. THOMAS, Waynesburg, Pa.

dynamo castings, Photo for
MOTOR WORKS, 225 3d

Will
Write

WIRELESS TELEGRAPHY

WIRELESS TELEGRAPH ART CALENDAR FOR
1909. Our Wireless Telegraph Art Calendar is some-
thing new and attractive. Everybody interested in wire-
less telegraphy needs it. Price, 25 cents while they last.
Send for one to-day. Money back if dissatisfied. WIRE-
LESS INNOVATION COMPANY, 657 Washington
Street, Boston, Mass. (2) d

EXCHANGE. — Two closed core wireless transformers;
three induction coils, 1, 7, and 12 inches; X-ray tubes;
receiving set; detectors, etc. Want 1 or 2 h. p. gas or
gasoline engine, foot power screw-cutting lathe, tools, or
anything electrical. V. SEITZ, 97 Brown Avenue,
Reslindale, Mass.

SPARK COILS.— A few new, but shopworn coils, 13 to 2
inch spark, each $J. One finely finished 14-inch Rhumkorf coil,
mahogany stand, $12. TIN-FOIL, 50 cents per pound, post-
paid. A.E. RIDLEY, 94 Antrim Street, Cambridge, Mass.

LATEST MODELS IN WIRELESS APPARATUS. —
Electrolvtic detector, with extra delicate adjustment for
long-distance work, $2. Tuning coil, double-slide con-
tacts, finely finished, will tune to all wave lengths, §3.
Potentiometer, special high resistance, $3. All of these
have the advantage of being decidedly new, carefully
and neatly made. Brass work lacquered and polished
mahogany bases. Your order will have prompt atten-
tion. FAROLD P. DONLE, 9 Phillips Street, Provi-

dence, R. L, .

AND MECHANIC xix

WIRELESS TELEGRAPH INSTRUMENTS. — The
celebrated _Ioerm third relay, also the Joerin coherer-
decoherer, simple and effective. All our goods are of the
best m:nt:tl]'mlsSa.m(iI expert workmanship. Satisfaction
guaranteed. end stam for catalogue. (o)
ELECTRICAL NOVEIPTY CcoO., 62;:2uc\Vell:s[

gRI
Chicago, IIl. Street,

WIRELESS CALLS of two hundred and eighty-seven
steamers and battleships on neat chart, 20 x 30 ‘inches,
with names of owning lines. Post-paid, 50 cents.
COLMOR, 38 Dwight Street, Boston, Mass.

SILICON' CRYSTALS. — Selected stock, large piece,
25 cents silver, post-paid. Electrolytic and silicon de-
tectors, S2 each. Tuning coils and otentiometers.
Send for circular., UNITED WIRELESS SUPPLY
CO., 19 Beacon Avenue, Providence, R. I

BLUE-PRINTS and instructions for making 250-watt,
closed core transformer, for * Wireless.”” Attaches to
lamp socket. Primary voltage, 110 or 210 volts. State
which is to be used. Price, 50 cents, post-paid. Special
designs, any capacity, 81. C. T. GAYLEY, Box 145,
Ronceverte, W. Va. -

WIRELESS CALL LETTERS of land stations and ships
equipped with wireless, including coastwise and trans-
atlantic. Over five hundred. 25 cents, coin. W. E.
BEAKES, Newburgh, N. Y.

WIRELESS TELEGRAPH. — Supplies and instru-
ments, coherers, silicon and carborundum detectors.
high-wound receivers, condensers, etc. Special price,
250-watt, 10,000-volt transformer, delivered to any part
United States, $30. Drawings and plans furnished.
Descriptive matter free. VICTOR H. LAUGHTER,
Byhalia, Miss. i

MACHINERY AND TOOLS

THE PERFECTION WRENCH. — The newest and best
wrench made. All steel, great strength. Instantly ad-
justed. Easily and quickly operated. Positive grip.
mmense time, trouble, and temper saver. Indispensable
to automobilists. Best ‘‘all-around” tool ever offered for
sale. * Must be seen to be appreciated. You’ll want one
when you see it. For circular, address, THE PER-
ﬁE%TIC()BI WRENCH CO., Box 426, N., Port Chester,
« X t

FOR SALE. — One set of 11 h. p. bicycle engine cast-
ings; one set of ¥ h. p. motor castings; two sets of 1-10
h. p. dynamo castings; wood patterns of 1} h. p. bicycle
enlginel.ll ROY A. CRIHFIELD, 225 3d Street, Lin-
coln, Il

4 H.P. SHIPMAN OIL ENGINE, $50; 60-light, 110-
volt dynamo, 360; 20 h. p. 4 x 4 four-cylinder, air-cooled
motor, $125. BUTTS, Oxford, N. Y

BOOKS AND MAGAZINES

EXCHANGE complete set A. C. S. Cyclopedia of Ap-
plied Electricity, bound in morocco, for typewriter,
rinting press, panaram camera, phonograph, or gaso-
ine engine. A. C. HERMAN, Seymour, Mo. A

FULL-PAID I. C. S. COURSE for sale. Wanted, best
microscopes, telescopes. cameras, standard and scien-
tiiﬁc books. LOCK BOX 2006, North Side, Pittsburgh,

a.

THREE THOUSAND FORMULAS. — My 368-page
volume of recipes and trade secrets, cloth bound, only
40 cents, prepaid. Worth dollars. Satisfaction guar-
anteed. WILEY SANDERSON, Ypsilanti, Mich. (2)

WILL EXCHANGE THE FOLLOWING BOOKS and
articles for something Electrical, Mechanical, or Books. Mod
Railways, Everybody’s Hand Book on Electricity, Dynamos,
and Electric Motors, Beginner’s Guide to the Lathe, Machinery
for Model Steamers, Model Steam Turbines, The Black Doug-
las, and eighteen 10 cent books. Hand-feed.Arc Light (home-
made), Forty Watt Dynamo (partly wound), and One Apple
Dynamo mounted on iron frame with spark coil. Write what
vou would like to exchange at once. PIIILIP M. EAMES,
Salisbury, N. C., Box 33.
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HELP WANTED

PRINTING

AGENTS, MACHINISTS, TOOLMAKERS, DRAFTS-
MEN, attention! New and revised edxuon Saunders’
“Hand Book of Practical Mechanics,” now ready.
Machinists say, ‘‘Can’t get along without it.”’ Best in
the land. Shop kinks, secrets from note-books, rules,
formulas, most complete reference tables, tough prob-
lems figured by simple arithmetic. Valuable informa-
tion condensed in pocket size. Price, post-paid, S$I.
cloth; $1.25, leather with fla Apgents make big profits,
Send for list of books. E. . SAUNDERS, 216 Purchase
Street Boston, Mass.

AGENTS. — Here is corker; only pancake xznddlc in
the world that bakes square caLes turns them; bakes six
each time; one hundred per cent profit. CANTON
GRIDDLE CO., Canton, Ohio.

SALESMEN. — Here’s a winner. Practical adding
machine, 81; will do the work; good value; lightning
seller; one hundred and fifty per cent proﬁl. SMITH
SUPPLY CO., B-14, Los Angeles, Cal. (2)

PATENTS

MASON, FENWICK & LAWRENCE, Patent Lawyers,
Box P, Washington, D. C. Established forty-seven
years. Honest, careful service. Highest references.
Bzooklct free. Be careful in selecting an attorney. Write us.

PATENT on automatic musical instrument for sale or
exchange for Western lands. HIRAM McCREA, New
Richmond, Ind.

PATENT NO. 893,799 of July 21 last (Wrench). Sets
by turning the h:mdlc or locks when in set position.
Among automobile supply comgamcs ot dealers in high-
grade tools, it is found to be the best wrench ever pat-
ented. Outright or on royalty,. HERBRAN BRAA-
TEN, 723 53d Street, Brooklyn, N. Y

PHOTOGRAPHY

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

AMERICAN PHOTOGRAPHY succeeds Amcncan
Amateur Photographer,” ‘* Camera and Dark Room” and
‘‘Photo Beacon.” The editors of eachnow join in making
a magazine which should be in the hands of every pho-
tographer, professional or amateur. 15 cents monthly,
$§1.50 per vear. Three specimen copies for a quarter.
A\IERICAN PHOTOGRAPHY, 6 Beacon Street,
Boston, Mass.

MISCELLANEOUS

START a mail order business. We furnish everything
necessary ; only a few dollars required ; new plan, success
certain. Costs nolhmg to investigate. MILBURN HICKS,
Chicago, Ill. (1)

TYPEWRITERS. — $1 gets latest brand new-Welling-
ton Visible Typewriter; balance to suit. Write for full
information and our spectal free trial plan. Allowance
made on old machines. THE WELLINGTON VISIBLE
TYPEWRITER COMPANY, 309 Washington Street,
Boston, Mass.

HAVE VIOLIN AND CASE in good condition; cost SG.
What am I offered electrical in exchange? B. B. KERR,
R. F. D. No. 7, Fredericktown, Ohio.

MAGIC POCKET TRICK FREE, catalogue included;
send 4 cents. SCHOOL DEPARTMENT M.. 270
W. 39th Street, New York, N. Y.

BUSINESS CARDS, 250 for 75 cents \uth case; 100
wlute envelopes printed for 45 cents; 100 note heads.
for 50 cents; 100 letterheads for 65 cents; post-paid.
RICHARD D. ELLIOTT, Box 1376 St. Louis, Mo. (tf.):

LUBRICANTS

LUBRICANTS, asbestos, graphite, and mica candles.
for loose pullcys and shaftings; no drl no dirt, eco-
nomical. SWAIN LUBRICATOR CO., 250 E. Lake
Street, Chlcago. 1. (2)

VEN'[RILOQUISM

enrned by any Mnn or Boy at Home. Small cost. Send
2.cent stam r particulars and proof.
O.A. MITH, ROOM 083 —2040 ENOXVILLE AV.,PEORIA,ILL.

BUILD YOUR OWN MOTOR!

Complete sets of Castings, with blue print work-

ing drawings, for your Auto, Launch, Motor-
Cycle Engine, or Workshop.

Our Remarkable Offer!
G-Actual Brake Iorse Power—2 Cycle—3 Port
Ln ine. 3100 complete with nccessorics 1T'Ss

ARANTEED! We sell Blue Print Working
Dm\vin s—2 or4 Cycle. We have Motorscom-
plete with spark plug, from £41.50 to £585.50.
Complete Castings for building same, from $8.00-
10 £160.00. Send stamp for Catalogue.

THE GEBHARDT MOTOR CO.
27th Street, above Dauphin, Philadelphia, Pa.

A PARLOR MAGIC BOX

A Fascinating Optical Illusion and Electric Window
Display. $2.00 to $10.00.

Hotw Made? Send Ten Sramps.

BUFFALO MECHANICAL
AND ELECTRICAL LABORATORY

149 Erie County Bank Bldg. Buffalo, N.Y.
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Electrician and Mechanic

PATENT BUREAU

United States and Foreign Patents Obtained

constantly receiving from inventors, we have
decided to establish a bureau for the convenience
of our readers, through which they will be en-
abled to secure patents on their inventions at the
lowest cost, consistent with the work performed.
We have retained a firm of skilful patent attor-
neys of Washington, D. C., with a branch office
in Boston, who will have charge of this bureau,
and who will pay special attention to the legality
of patents secured. Advice in patent law and
opinions as to patentability will be given with-
out charge. If you desire to secure a patent on
your invention, fill out the coupon below, for-
ward a rough sketch together with complete
‘description of what you have, addressed as
directed below, and our attorneys will immedi-
ately inform you as to its patentability and cost
of patent. Appointments may be made for
conference with attorneys in charge of Bureau,
at Boston office.

q] Owing to the large number of inquiries we are

Inventor (Name in full)....
Residence (Street and NO.) ........c.ocommiemcrusiiiacmiecusicnensesasecasesnsessssssan:

City or Town

Attach above to description of patent and forward by mail to address as follows:—

Electrician and Mechanic Patent Bureau
6 BEACON STREET . BOSTON, MASSACHUSETTS
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A $175 (Qireless Set Free

@ The publishers of ELECTRICIAN AND MECHANIC will give absolutely
FREE, on February I, 1909, a set of Wireless Telegraph Sending and
Receiving Instruments worth $175 to the reader who obtains the largest num-
ber of subscriptions to the magazine before that time. As we will pay a
liberal commission on all subscriptions obtained by those who do not win this
valuable outfit, we hope every reader will try for the prize. [ This set is made
on up-to-date lines, and the specifications are as follows:

@ This installation is a complete model of a modern commercial station, and is thor-
oughly up to date, having tuned sending and recexvmg sets. The entire outfit is mounted
in two solid mahogany ca.bmets, one containing the receiving and the other the trans-
mitting apparatus, ‘all finished in the best possible manner. The set is designed to operate
on 110 volt alternating current, and takes about 24 amperes at its maximum point, having
a multiple switch so that the current may be varied in several steps downwards from this
point. If desired, it will be furnished wound for 220 volts. Where direct current only is
available, a one-half horse power rotary converter may -be installed at small cost, to
change the current from direct to alternating. If it is desired to operate the set from
batteries an independent interrupter may be used.

@ The receiving set consists of a receiving transformer, “Ferron’’ detector, tubular con-
denser, pair of telephone head receivers wound to 1000 ohms resistance to each ear,
potentiometer and dry battery. As previously stated, these are mounted complete in a
mahogany cabinet and are equal in appearance and sensitiveness and permit of as fine
tuning as most commercial stations. Using a 100 ft. aerial, messages should be readily
received from high power stations at distances of several hundred to a thousand miles.

@ The sending set consists of a 250 Watt transformer, glass plate condenser, adjustable
spark- gap (composed of Ceco alloy, which will not corrode and wear down, as do the
usual zinc or brass gaps), oscillation transformer, having vanable inductance in primary
‘and secondary, and key.

@ Used with a suitable aerial 80 or 100 ft. in height, this sending set will operate for
twenty miles under average conditions, and under the best conditions, such as over water
at night, this distance should be materially increased up to 100 or 150 miles.

@ Every reader of ELECTRICIAN AND MECHANIC may try for the prize.
Your own subscription for any period up to five years may be reckoned, and
every year's subscription at $1.00 which you send in will count as one toward
the prize.  Full particulars of the commission we will pay you will be sent
on appllcatlon. Write us to- day You will find it easy to get subscnpnons,
and if you win the set you will get a valuable prize indeed.

SAMPSON PUBLISHING CO.

6 BEACON STREET ' BOSTON, MASS.
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M-M: King of Motorcycles

M. M. 3} H. P. MAGNETO SPECIAL FOR 1909

QUIPPED with Bosch high-tension magneto, thereby climinat-
ing all battery troubles; 26-inch wheels, fitted with 2% clincher
tires; a special constructed frame, dropped at seat post joint,

to admit of a perfect saddle position; patent M.M. spring forks; a 53-
inch wheel base; a low center of gravity; a new engine construction,
admitting of a perfect balance, thereby delivering more power and speed
without vibration; a newly designed carburetor, giving the best pos-
sible results under all conditions; the new M.M. silent muffler, and
the M.M. patent motorcycle stand attached to rear of frame.

These, together with dozens of other improvements throughout the
entire construction, offer you more real power, speed, endurance, com-
fort, and ease of control, and the nearest approach to the ideal motor-
cycle built.

Werite for proposition Dealers, good territory still open

AMERICAN MOTOR COMPANY

712 CENTER STREET
BROCKTON : : MASSACHUSETTS
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RLEGE R DGIARNS AN DM CHANITE

PYKO GRINDERS

E have just placed a com-

V -V plete line of these grind-

ers on the market, and are
prepared to fill orders promptly.

Each grinder is fitted with one
of our pure corundum wheels,
the best wheel for general tool
grinding— cuts fast and does not
heat the tool.

Foot-power attachment, also
buffing wheels for polishing silver
and glassware, scouring knives,
etc., are supplied when called for.

No. 2 PYKO GRINDER
These grinders are a necessity in every household, workshop, and

mechanic’s tool kit. '
OUR PYKO BOOKLET SHOWS THE COMPLETE LINE OF PYKO GRINDERS

AND WILL BE SENT ON REQUEST

Pike Manufacturing Co. Dept. X  DIKE, N. H.

STARRETT GAS HEATER

More heat—less gas

FOR
Mechanics, House-
keepers, Plumbers,
Electricians, Den-
tists, Jewelers, Tin-
smiths, Barbers

B, E, G

These patented Double Tube Gas Heaters with nickel plated burners and japanned bases, are so
made as to cause the gas and air to become thoroughly mixed for perfect combustion while passing through
deflectors in base of tubes. The tubes are so formed as to cause the flames to penetrate each other at cross
angles, producing a clean, intense heat, free from smoke and with no waste of gas. The heater will be
found very useful in the machine shop, as it is convenient for tempering small tools, melting lead, babbitt,
etc., and as a forge for light work. For laboratory and household use it has no equal. Over it a quart of
water will boil in six minutes. Soldering irons with short handles can be used with this heater, without fear
of heating the handle. The two and three burner heaters are made with a graduated adjusting tube on
the end to supply the gas to one or more burners as desired.

Ask for free Catalog No. 18 W of Fine Mechanical Tools

THE L. S. STARRETT COMPANY

ATHOL, MASSACHUSETTS U. S. A.






