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BAILEY ADJUSTABLE IRON PLANES

‘These Planes have had many important changes, some of
which are here shown

The cutter rests on the Iron Frog, be-
ing supported clear down to the heel of
the Bevel, and very close to the cutting
edge.

The front support being close to the
mouth makes a solid bedding for frog .
and cutter.

The rear support being deep, greatly
strengthens the sides an® “ottom of the
Plane.

The frog screws, being located between the two supports,
correctly distribute the pressure between them.

The screw bosses being deep, enable a great number of
screwgthreads to engage, thus securely holding the frog in
place and preventing any possibility of the Plane being drawn
out of true when face of frog is screwed up hard.

< M

No. Each
1 Smooth, }4 inches in Length, 1Y{ inch Cutter, $1.65
2 Smooth, inches in Length, 13 inch Cutter, 2.0
3 Smooth, 8 inches in Length, 134 inch Cutter, 2.20
4 Smooth. 9 inchesin Length, 2 inch Cutter, 2.40
41 Smooth, 10 inchesin Length, 234 inch Cutter, 2.75
5 Jack, 14 inchesin Length,2 inch Cutter, 2.75
5% Jack, 15 inchesinLength, 2% inch Cutter, 3.15
6 Fore, 18 inches in Length, 223 inch Cutter, 3.50
7 Jointer, 22 inches in Length, 2% inch Cutter, 4.00
8 Jointer, 24 inches in Length, 236 inch Cutter, 4.80

Write for Catalogue

THE STANLEY RULE AND LEVEL

NEW BRITAIN, CONN., U.S.A.
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Remarkable
Sacrifice Sale of
Valuable Books

E are closing out, at a bargain, a few sets of the * Makers
of American History,” a library of popular biog-
raphy which contains some of the most interesting and instruc-
tive reading ever published. In these 20 large and beautiful
volumes will be found the life-stories of forty-two great Amer-
icans—men who moulded the history of the nation. Each
biography is a complete story in .itself, written by. some
eminent authority, such as Capt. A. T. Mahan, Gen. J. G!
Wilson, Gen. Fitzhugh Lee, Prof. W. G. Sumner, James’
Schouler, and others equally well known. One volume is de
voted to Abraham Lincoln, in whom centers special interest in
this centenary year. The narratxve of American history from
the earliest times down to the close of the Civil War period
is interwoven in these lives.

No Other Work Like It

To read these volumes is to be grandly entertained and at
'the same time to come into intimate. contact with the great
heroic characters in American history. This is the only work
which covers the whole field and is at the same time of dis-
tinguished authorship. For an hour’s pleasant reading or for
serious study no other work will compare with it. There is
not a dull page in the entire 20 volumes, which are beautifully

i printed, bound in art cloth, and illustrated with portraits and
é?other illustrations, maps, plans, etc. Every hero and patriot is
5 treated, not in the dry and technical form so common to
blpgfﬂphy but ih a simple, fascinating style that will appeal to
all who enjoy good, wholesome reading.

: S Here’s Our Great Offer

20 Beautiful Volumes We have on hand a few sets of this splendid library which,
from handling in our stock room, are not in perfect condi-
29 Able Authors tion. For all practical purposes they are as good as new;
42 Popular' Biographies in fact, an expert could hardly tell the difference. The
lot is so small we have decided to close them out for T
7,568 Ample Pages $1.00 down and $1.00 2 month until the full amount ONIVERSITY
Actual Size of Yolumes, 7%x5% in. of the special limited clearance price, $10.50, has * &% wew vork:
been paid. The subscription price is $30.00. 8% prase send me pre-
' L T vt st o
FREE---for 5 Days peil ke e

sotisfactory. I will pay yow

Q@ 81.00 on acceptance and $1.00 a

9 month therearter nntil 819 56 has

been paid. Tt not satisfactory. 1

will notily you so that yon may ar-

range for 1t8 return at no expense (o
me whatever.

On receipt of the accompanying coupon, we will send you the com-
plete set, 20 beautiful volumes, carriage paid, for five days’ exam-
ination. Note our liberal offer. The books are subject to return at
our expense if you do not find them, as we claim, a most unusual
bargain. Do you think you can afford to miss this chance ?

‘THE UNIVERSITY SOCIETY, 44-60 E. 23rd St., NEW YORK 4

AdATESS . o eviiieiaaniontiaiacesnen tacavee SO00ACC0AE0000

B+ T T esee
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TELEGRAPHY
TAUGHT :

in the shortest possible time.
The Omnigraph Automatic

Transmitter combined \:llh

5 @ 3

standard key and b
Sends you telegraph mes-
1 sages ot any speed just as an
.. cxpert operator would. Five
styles 2 up; circular free.

LEARN HOW TO INVENT

Our scientific lessons and problems teach the art
by correspondence Write for freec booklet

Omnigraph Mfg, Co.
41 Cortlandt St.,, NEW YORK

SCIENTIFIC SCHOOL GF INVENTION PROVIDENCE, R. 1.

A School Within Itself
Cnoo 1tnin 1tse the car
of a dynamo or motor, and I chapter on electric automobiles, outlining their construction, care, and_operation, and all about storage
batteries and how to handle them. Each subject s carefully written and to the point. After a student studies a subject, he is ques-
tioned on that subject in such 2 menner_as tq bring clearly to his mind the points he
needs to know regarding same. A DICT] lOQNARY in back of book will enable him

to learn the meaning of any electrical word, term, or phrase used in this book, as well as
hundreds of others in common use. All rcquircd tables necessary in the study are in it.

TABLE OF SUBJECTS

There are XX chapters in all, XIX carmrying you from

the fundamental principles of electricity on through the

vmoutlbrlilnc:'hhes to a point where the careéul student
s the

Chapter Chapter
I. Wiring XIl. Armature Reaction
I1. Electric Batteries, Elec- “"1l. Sparking
¢ tro-Platingd V. Winding of Dynamos
TICAL III. Magnetism and Motors
- PRAC IV. The Magnetic Circult XV. Proper Method of Con-
ELEcTR|C»ITY V‘;' Magnetic Traction _ necting Dynamos and Motors

Magdnetic Leakagde
Vii. Enerdyin Electric Circuit
Calculation of Size of

—Self-Excitation
XVI. Diseases of Dynamos
and Motors, their Symptoms
ow to Cure Them
XVII. Arc and Incandescent
Lamps
F. XVIII. Measuring Instruments
XI. Hysteresis and Eddy XIX. Alternating Current
Currents . Automobiles

$2.00 PER COPY —FOURTH EDITION — 20,000 COPIES SOLD
The offer we make of refunding moncy if book is not satisfactory upon examination is
AN UNUSUAL ONE in connection with the sale of o book. Bl:{\ve have no fear of ite
return. Your decision will be what thousands of others has. been. Moncy would not
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  Atauiures and Fieids wonsi- Gommmutators Bied

purus

CLEVELALD AR

i &Y
TURE WORKS
o s Wire for Magnetizing Colls and H

IX. Calculationof E.M.F.’s
in Electric Machines
X. Counter E. M.

Armatures and Fields wound—Commutators filled

—

Hotel Cumberland

New York

S. W. Cor. Broadway at 54th Street
Near 50th St. Subway Station and 53d St. Elevated
Only N.Y. Hotel with Window Screens

THE reputation for hard continuous service
that has been attained by all Crescent ma-

4 chines is the result
of years of careful
study as to the fea-
tures most sought
after by particular
operators. Cres-
cent machines are
the result of pains-
taking effort and

careful study to 72 ‘‘Broadway’’ cars
produce  strictly X from

high grade tools at Grand Central Depot
a price that justifies pass the door

the best workman-
ship being used in
the construction of
the machine. But
when you consider
the quality, desir-
able features and
convenience of op-
eration, the price

. i will not keep you
we===="" from buying a
CRESCENT.

Send for catalog describing Band Saws, Saw
Tables, Jointers, Shapers, Borers. Swing Saws, Disc

Grinders, Planers, Planer and Matchers, and Band
Saw Blades.

THE CRESCENT [MACHINE CO.,
15 Main St.,
LEETONIA, OHIO, U.S.A.

New and Fireproof

Strictly First Class
Rates Reasonable

10 minutes walk to
Twenty Theatres

Transient Rates, $2.50 with bath, and up
Excellent Restaurant. Prices Moderate

Send for Booklet
Harry P. Stimson " R. J. Bingham

Formerly with Hotel Imperia) Formerly with Hotel Woodward




ELECTRICIAN AND MECHANIC

Memory the Basis
oL A11 Knowledde

S SUCCESS
] You are no greater intellectuaily than
?mur menlnory. %msy. lnexpgnsive Increases
mo; 0B Ton memo or foces, names,
REMEMBERbusiness dgtnlls. stnydlcs, cornyversnelon 'develops
WRITE T0-DAY will, gublio spenking, writi geraonnlit
Dickson Memory School, 920 Auditorlum 1dg., Chicago

-

MACK & CO., 18 Brown’s Race, Rochester, N.Y.

Manufacturers of the FAMOUS D. . BARTON
TOOLS,

O the most complete lino of superior edge tools for
Trnlnlns Schools §n the United States. Wood Planes, Chiscls,
(all kinds), Addis Pattern Carving Tools, etc. Catalogues Free,

HOLTZER-CABOT
K A Wireless Operator's
40/ HEAD REGEIVERS

Double Head Band, Leather Covered
and Padded Ppeumatic Air Cushions,
complete as shown.

500 ohm $10 1000 ohm $11
1500 “ 12 2000 13

== Continental Code Card 7 in.x9 in.
7 Free with each Receiver,

BOOKLET 2082 FREE

THE HOLTZER CABOT ELECTRIC CO.
Chicago, Ill. Brookline, Mass.

WELLS PIPE TOOLS

No. A WELLS PIPE TOOL SET

1 Set STOCKS, eight pieces, }4in. to 1lin.

14in. Pipe WRE , %in. to 1X4in.
1 No. 1 ROLLER PIPE CUTTER, J4in. to 1% in.
i gIL E‘N’NGED PIPE VISE, }4in. to 2} in.

1 1b. Can PIPE JOINT CEMENT
Packed in Nicely Finished Hinged Chest

PRICE $9.00

Real Wells Wrenches are all
tested before leaving
our factory

Special Offier

To introduce our tools to the
readers of this magazine we
will send prepaid any of the
following GUARANTEED
TOOLS -

WELLS PIPE WRENCHES

J

1 8in. WRENCH % in. to % in. PIPE. $0.67
1 10in. % in. to 1in, 0.76
1 14in, o in. to 1% in. * 1.00

F. E. WELLS & SON CO.

"GREENFIELD, MASS.

“STYLE
ECONOMY

The All- Hnund Gollar

LITHOLIN
WATERPROOFED

LINEN COLLARS

are ready for wear, fresh and neat,

el by
at any moment. T Suitable for all
men and all occasions,—hard work,
rough sport or dainty dress. Can
be wiped white as new with a damp
cloth. Save time, annoyance, and
money. Won't wilt or fray. You
can get them in any style and size.

COLLARS 25c CUFFS 50c
Always sold from a RED box
Avoid Substitution

If not at your dealer's, send, giv-
ing styles, size, how many, with
remitiance, and wewill mail , DOos¢-
paid.

THE FIBERLOID COMPANY
Dept. 56 7 Waverly Place, New York

Own a Home Bench

It pays to own a home work bench. It pays for
itself in a short time, because it furnishes a conven-
ient place to do all the little repair jobs needed about
every home, and which you usually turn over to 2 car-
penter. Do them yourself, using a home work beunch.
Then, too, it will provide fun and healthy exercise for
that lusty boy of yours. ILet him work off surplus
energy in a wholesome manner.

Our bench catalog will be gladly
sent on request...... Write today

Grand Rapids I‘Iand Screw Co.
930 Jefferson Ave., Grand Rapids, Mich.
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OF “YANREE” TOOLS

“YANKEE ~
AUTONATIC: DRILL, NIA2.
wowiH Wt N

Lt s iausa

An interesting book of time and labor-saving “YANHREE’ TOOLS for Electricians.
High grade tools at reasonable prices. The book is the embodiment of Yankee ingenuity illus-
trated with photographic reproductions of the tools in use. It is worth having. Send to-day.
A postal brings it if you mention ¢Elect. & Mech.”” Ask your dealer for ‘“YANKEE'  TOOLS,

NORTH BROS. MF¥G. CO.

Let us Send You Our Boohl

0

¥C to
Y

Philadelphia, Pa.

or no attorney‘s
fee charged

Patents Secure
‘CALL OR WRITE
ELMER C. RICHARDSON
Room 6, 37 Tremont Street BOSTON, IASS.

Associated with a Reliable Washington
Patent Attorney

LOOK HERE
Miniature sockets, 7 cents
Minigture 4 1-2 volt lamps, 14 cents
Alcohol blow torch, 56 cents
SEND STAMP FOR LARGE CATALOGUES
Dept. 9
KETTEMAN ELECTRIC CO., Toledo, Ohio, U.S.A:

Announcement !

THE WIRELESS EQUIPMENT GO.

OF BALTIMORE, MD.,
has taken ober the business of

 MR. W. C. GETZ
The Present Type of Apparatus originated
by Mr. Getz, as well as the Reasonable
Prices will be Strictly Maintained, the only
change being that organization of this
company allows a greater field of operation
than was possible heretofore.

ADDRESS ALL COMMUNIOATIONS TO

THE WIRELESS EQUIPMENT CO.
WEST ARLINGTON, MD.

UPRIGHT DRILLS

12 to 31 inch Swing -

R0

Two Sizes

'HORIZONTAL DRILLS

GANG DRILLS

Two to Six Spindles

9 and 11 inch Swing

LATHES




ELECTRICIAN AND MECHANIC
& ;

[/irtlurr 49(»

vii

T 2 B
Orn Trisal Jnknrz

ang,,,,h,.,;..,. You to be tl)e .Iadg’e and Jury
Wi will poy Treigh{ /- 5
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We will send you, direct trumx our factory, a complete Hess furnace heating outfit of
best quality, all made to your measurements, for $25 to $100 less than you can buy
from dealers. We will supply special plans and fuil directions for installing, and will loan
you all neceseary tools so you, or any man handy with tools, can put up-the equipment easily.

Our Unusual Free-Trial Offer

You may place the purchase price in the hands of your local baanker, who will hold it until Jan. ist, while- fou test the heater. If the test
(is not satisfactory, ship the goods back to us. We will pay the return freight charges, and the banker will refund your money.

Special Heating Plans
You send us a rough sketch of any building you wish to heat and
.we will have our cxperts prepa.re a su:nple, clear plan showing the
» pipes and reglsters, for your

At great exp b
ant booklets which-are sent free to those who write.
“Madern Furnace Heating' contains numerous illustrations and

Important Booklels Freo
we have iled and ished two very import.
Our booklet,

duliding, toget.her with the exact cost to you of
outfit. The plan, and our advice are absolutely free. No obligaﬂon
on your pm to buy of us or to pay us one cent.

The Hess Stcel Furnace Burns Any Fuel.

Wrno Now—roday
For Booklots

clearly 1ai :ver%_gnnciplz involved in furnace heating for- an
:hlnss o( buﬂdmg

ousands of users of Hess Furnace Outfits, to whom we refer

any other fuel,such as chips, twisted straw, corn cobs, etc., may be utilized and money saved.

Hess Warming & Ventilating Co. °°° Gi3zes*

ese Bear Witness’ gives the names o

Besides any kind of coal, gas or wood,

==

p\sSToy =

SAWS, TOOLS AND FILES

522 ON MERIT

AND THE CONFIDENCE PLACED IN THE QUALITY AND EFFICIENCY OF THE

USED
DISSTON BRAND

SHALL BE AS WELL-DESERVED in THE FUTURE as 1T HAS BEEN DURING THe PAST

SIXTY-NINE YEARS

HENRY DISSTON & SONS, inc.

KEYSTONE SAW, TOOL, STEEL ano FILE WORKS
PHILADELPHIA, PA.
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WIRELESS APPARATUS

WING to the increasing demands of our patrons we have decided to enlarge our facilities and
_to place our wireless apparatus within the reach of everyone. We have a complete line
which we offer for sale at prices as low as is consistent with quality. Write to us for prices on

anything you may require in the following list.

viii

Single Slide Tuning Coils Potentiometers

Double Slide Tuning Coils Testing Buzzers
Standard Fixed Condensers Helices

Standard Three Capacity Condensers Adjustable Spark Gaps

THE TRI-MOUNT WIRELESS SUPPLY COMPANY

ROBERT A. CHANDLER, 2
i3a IRVING ST. ] - - ey MeR ! BOSTON, MASS.

| WIRELESS APPARATUS

STURTEVANT

:FORG ES—

> >

i
4
7
é
L
- & =
- ———— i Adl];u;talilehSpark Sall;. Price sds.oo
. P q as polished Italian marble base, screw adjustment,
Require a minimum of repairs. gard mbﬁz}er posg{s ar}dtsmetal fpa.rts a;ei Olfl iacgueyed
3 . rass. e spark points are of a special alloy, havin
Made in ten S’tY_IeS and all sizes, fo.r bench several unique qua{)lities, which arep describedyi’n de_taﬁ
work, manual-training schools, locomotive-shop in our illustrated catalogue, devoted entirely to wire-
and shipyard service. less aptparatus, a copy of which will be mailed upon
request.
SEND FOR BULLETIN 158 CLAPP-EASTHAM CO.
729 Bowlston St. Boston, Mass.
B. E. STURTEVANT CO. """ HENRY MORTIGE, 24 E. 21stStreet,,
GENERAL OFFICE AND WORKS Representative for New York City
HYDE PARK MASSACHUSETTS Mcxay BOTLDRG N e ELECTRICIES, OQb. oxE.
705 Western Representative

IN IGNITION TROUBLES

FIRST test your dry batteries and you'll
save a lot of fussing. This indicates in
EITHER direction, and is ACCURATE.
0 to 30 amperes, $3.00.

“ECL1IPSE”
Battery Ammeter
FLDREDGE ELECTRIC MFG. CO.
12 P.0. Sq., Springfield, Mass.

= S
=2 WIRELESS

The ELECTRO-LYTIC DETECTOR is the mosl sen-
sitive responder invented. We can prove this
statement by referring to Electrical
Magazines and Text Books. Commer-
cial and Government stations 200 miles
away can be heard very distinctly when
our Detector is connected with a few
other instruments costing a mere trifle,
Send 2c stamp for our catalogue.

ETHERIC ELECTRIC CO.
71 BARCLAY ST., NEW YORK CITY

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 sclect from. ’ . .
Please state your requirements and write for particulars.

THE ABERNATHY VISE & TOOL CO.-
329 Engdlewood Avenue CHICAGO, ILL.

Price of Detector
$1.50. Mail]2c
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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 CoO., Hudson Terminal,
P3gapiRalvEn 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

——NEW
12" MANUAL TRAINING LATHE

@ Retains all the good
points of our well-known
10"
but designed for larger
work

REED QUALITY and
WORKMANSHIP

WRITE US BEFORE DECIDING ON YOUR NEW EQUIPMENT

F. E. REED COMPANY : Worcester, Mass.
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- THE DESIGN AND CONSTRUCTION OF A 25-MILE WIRELESS
TELEGRAPH OUTFIT —Part Two -

EENNETH RICHARDSON

THE RECEPTOR

In the last issue of this magazine
was described the construction of the
transmitter of a 25-mile outfit. The
receptor or complete receiving appara-
tus will receive messages from large
transmitting stations from 200 to 500
miles distant at night with a good
aerial and ground.

The receptor comprises:

a.—A receiving inductance or tuning
coil. |

b.—A variable
capacity.

¢—A michrophonic detector.

d.—A silicon detector.

e—A two point switch to switch in
either detector. Also a one point switch
to switch the battery on or off.

f.—A battery of three small dry cells.

g.—A potentiometer of high resist-
ance.

h—A high resistance telephone re-
ceiver. :

2.—The aerial wires.

7.—The ground connection.

a.—A wireless outfit will work without
either a transmitting or receiving induc-
tance coil, but it would not work satisfac-
torily or for long distance—ten miles and
up. The wire on a receiving inductance
coil is longer and finer than that on
the transmitting coil. The use of a
receiving inductance coil is to add
inductance and capacity to the aerial
wires, thereby varying the wave-length
of same.
tune with the transmitted oscillations.
The receiving inductance coil is de-
scribed below:

First a frame, upon which the wire
is wound, is made. Cut out two discs
of oak or other hard wood, 34 in. thick
by 12 in. in .diameter. The circum-
ferences are divided into eight equal
parts. At each division a space 1 in.

condenser of low

The receptor should be in -

wide by 34 in. deep is made. Eight
wooden uprights, 1 in. wide, % in.
thick by 154 in. long, are screwed
into the spaces in each disc of wood.
Four rubber feet about 14 in. by 34 in
by 34 in. are fastened to one of the
discs to support the frame. This frame
should now be given a few coats of
wood stain or varnish. When dry,
wind very closely, but not extra tight,
with No. 20 annunciator wire. About
650 ft. or 234 Ibs. of wire will be re-

- quired. Fasten each end to a binding

post screwed in the periphery of each
disc. There should be from 175.to
200 turns. Next the slider. Cut out
of 24 in. brass, two pieces each 2 in.
long by 1 in. wide at .the wide end and
tapering to %4 in. The tapering be- -
gins 34 in. from the narrow end. A hole
is drilled 4 in. from the narrow end in
the middle to take a small metal screw.
Two ¥ in. holes are drilled through
the wide end, the hole near the centre
of the piece to be 1 in. from the wide
end. A recess in the top disc is cut
out to allow one. of the brass- pieces
to lie flush with the top. The recess
is over one of the uprights and made
so that the narrow end of the .brass

piece sticks out 34 in. from the disc.

Screw the piece in place, using one screw
and one binding post. The other brass
piece is fitted in the same way under
the same upright, Fig. 5. The insula-
tion on the turns of wire on the upright
between the two brass pieces should
be scraped or burned off for a width
of 34 in. A brass rod X4 in. square
by 15X in. long is threaded at both
end faces to fit the screw in the narrow
end of each brass piece. A square,
seamless brass tube that will easily
slide on the rod is required. It is
34 in. long. A fairly stiff piece of spring
brass 2 in. long by 4 in. wide is soldered
to one side of the tube. This piece
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F16.5-THE RECEIVING INDUCTANCE COIL.

of brass makes contact with the bared
turns of wire. The opposite side of
the tube is fitted with a wooden or
ebonite handle. Now put the slider
on the brass rod and screw the rod to
the brass pieces. See that the spring
makes good contact with every turn
of the wire.

Greater selectivity in the reception
of messages is obtained by adding
another slider with its support. It is
constructed like the first one and over
the upright, either side of the first slider.
One of the sliders is directly grounded.
The wave-length of this inductance
coil is 800 meters, which allows to tune
in many large stations.

b.—The adjustable condenser of the
receptor is of lower capacity and insula-
tion than the high tension condenser
of the transmitter.

Nineteen plates of semi-circular ¥i¢ in.

brass are required. The greatestfdi-
ameter is 5 in. Ten of these plates
are bolted together with 14 in. washers
between  each plate. The bolt passes
through the middle .of the curved
part near the edge. The other nine
plates are likewise bolted together, but
the bolt passes through the wide part.
The first set of plates are fastened
horizontally in a box. The other set
are so placed in the box that they may
be turned so that they intermesh in
the first set of plates. The box should
be large enough to allow the second
set of plates to completely turn out of
the first set. In no position should
there be a connection between the two
sets of plates. A wooden or ebonite
handle should be fitted to the movable
bolt. This handle extends through
the top of the box and is fitted with
a pointer which moves over a small
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F16.6 -THE VARIABLE CONDENSER. (reMoveo)

scale. Wires from the sets of plates
connect with binding posts. The vari-
able condenser is now finished and the
box may be given a few coats of stain
or varnish.

¢—The microphonic detector is fairly
sensitive and easy to regulate. It is
made as follows:

Get a block of wood 4 in. long by
3 in. wide by 1 in. thick, and bevel
the edges. At %4 in. from each side,
make a cut 114 in. long, ¥4 in. wide
and 14 in. deep, beginning %4 in. from
one end. Now file out two pieces of
carbon (not from a battery, as it would
be apt to contain some salty substance
which would destroy the sensitiveness
of the detector) 125 in. long by 124 in.
wide by 4 in. thick. File one side
of each ‘carbon to a sharp edge with
a clean fine file. . Do not touch these
ridges with your fingers or anything
moist or greasy. Now fit the carbons
in the cuts, fastening a short piece of
Nos. 26 or 28 copper wire between the
carbon and the wood. The carbons
should fit tight to make good contact
with the wire. A new set of carbons
may be substituted at any time. Fasten
the wires - to binding posts, screwed
into the base 2 in. apart and 1 in.
from the end farthest from the carbons.
A fairly large sewing needle rests on
the carbon ridges. A small permanent
magnet is placed under the needle to
steady it. Tig. 7 explains the details
of construction of this detector.

d.—It 1s always best to have more
than one detector, because, if one be-
comes Inoperative, another can be
switched into. service. The less sen-

sitive detector is generally used for
receiving messages short distances. The
silicon detector is the most reliable,
sensitive and fool-proof detector made,—
so far. No battery or potentiometer
is needed with this detector, but they
are sometimes used.

The base is of bhard wood, 4 in. long
by 3 in. wide by 1 in. thick, with bev-
elled edges. Two binding posts are
fastened in the top of the base, in the
middle, and 93 in. from the sides.
Another binding post is fastened in
the middle, %4 in. from one end. A
brass rod 8 in. in diameter by 1 in.
long is threaded at one end for a dis-
tance of 4 in. The part not threaded
is filed down, so that it fits the hole in
the binding post. The inside wall of
one end of a brass tube 1%4 in. long by
1% in. inside diameter is threaded for
a distance of !4 in. to take the brass
rod. Another brass rod, barely 14 in.
thick and 1 in. long, is rivetted to a
small main-spring barrel of a watch.
The diameter of the barrel should be
about from 24 to 34 in. The cogs
should be filed off. Over the rivet, a
thin disc of brass, the diameter of the
inside of the barrel, should be ham-
mered. A fairly strong spiral spring
about 3% in. long is placed in the tube,
and the rod, rivetted to the barrel,
presses against this spring. Now saw
out a brass standard 4 in. in diameter
by 34 in. long, and thread a hole in
one end and screw it to the top of the
base 4 in. from the end. This standard
also has a 14¢ in. hole drilled, the height
of which is the same as the hole in the
binding post. This hole is threaded
to take a 14g in. steel rod about 134 in.
long, threaded its whole length. The

rod is cut to a fairly sharp point. A set
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F16.7.~THE MICROPHONIC DETECTOR.
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F1G. 8.—THE SILICON DETECTOR.

screw is fitted in the top of the standard
to tighten the rod. The silicon, which
should be fused, is held between the
steel point and the brass barrel. The
binding posts are connected in the
usual way. A small condenser, made
of about 25 sheets of tinfoil 3 by 4 in.
between paraffined paper, is sometimes
shunted around the silicon detector,
but this is not necessary. This de-
tector may be used as a carborundum
detector, by substituting a stronger
spring for the one in the tube and, of
course, using carborundum between the
electrodes.

The silicon detector is shown in Fig. 8.

e—The two point switch is used to
switch into operation either detector.

A one point switch is needed to open
or close the battery circuit.

f—The three small dry -cells are
connected in series. The Mesco is a
good kind.

ELECTRICIAN AND MECHANIC

in order of construction. Detectors
have a certain critical voltage flowing
through them when most' sensitive.
This critical voltage is just slightly
below that necessary to break down
the poor contact of the detector. When
an extra current (electric wave) comes
down the aerial, the conditions at the
poor contact of the detector are changed,
and the critical voltage is sufficient to
break down the poor contact, allowing
the current to flow through the tele-
phone receiver. The potentiometer is
an instrument to get this critical voltage.
The silicon detector does not need the
potentiometer and battery, because it
does not operate on the poor contact
principle. The potentiometer is simply
an instrument made of a number of
turns of resistance wire wound on a
frame with a sliding contact to vary
the resistance, thereby varying the
current flowing through the detector.
It is made as follows:

Two discs of hard wood 6 in. in di-
ameter by 24 in. thick have their cir-
cumferences divided into six parts.
At each division a strip of hard wood
3% in. by 34 in. by 11 in. long is screwed,
making a frame on the same plan as
the inductance coil frames were made.
About 575 ft. of No. 28 D. C. C. German
silver resistance wire is required. Wind
the wire the same as on the receiving
inductance coil, fastening the ends to
binding posts screwed in the wood
discs. The slider is made along the
same plan as the one for the receiving

g—The potentiometer comes next inductance coil was made. This po-
1
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tentiometer has
600 ohms.

h.—The telephone receiver is of the
double-pole, high resistance type, pref-
erably double and fitted with a head
band. It should be especially made
for wireless and by a reliable company.
The resistance should be at least 500
ohms, to get the right number of turns
in the restricted space. It is not the
resistance that is to be desired in a
telephone receiver, but it is the number
of turns of wire that can be wound in
a certain space. Now it takes very
fine wire to get a great number of turns
in a certain space and this fine wire
has an wunavoidable high resistance.
The closer the wire is wound to the
magnets, the more efficient the receiver
is. If this fine wire had little or no
resistance, the receiver - would be
enormously more efficient. Receivers
wound with wire having a special form
of thin insulation are the best, as more
turns may be wound in a given space.
Thin diaphragms are also a great im-
provement.

¢, 7—The aerial and ground wires
.of the transmitting instruments are
also used for the receiving instruments.

k.—A double-pole, double-throw knife
switch is used, as shown in Figs. 4
and 9, to switch in either the transmitter
or the receptor. It should be a large
one, so that there will be no leaking
between the contacts. The receptor
is connected as shown in Fig. 9.

The total cost of the receiving instru-
ments exclusive of ‘the aerial and
ground wires is as follows:

The receiving inductance

a resistance of about

coil $2.00 to 3.00
The wvariable condenser 1.50 ‘“ 2.50
A microphonic detector A5 .25
The silicon detector .50 ““ 1.00

A two point switch and a

one point switch 25 ¢ .25
Three small Mesco drycells .50 ““ .50
The high resistance poten- .

tiometer 1.25 ““ 2.00
A double-pole, double-

throw knife switch  1.00 ‘“ 2.00
A good 2000-ohm tele-

phone receiver (2),

with head-band 7.00 ““ 12.00

.imperfections are covered up.

Total cost $14.15“$23.50
The 25-mile wireless is now complete,

and will, under a competent operator
and reasonably good conditions, work
easily 25 miles, and, at mnight, may
work 100 to 150 miles over water.

Plating Over Scratches or Cracks

Many persons consider the process
of electroplating the same as that of
soldering or painting, where a liquid
material is applied to the surface and
all scratches, cracks, holes or similar
Imper-
fections will not be covered up by
electroplating, but, on the contrary,
they will frequently become larger.

The explanation of this fact is that
the deposit faithfully follows the out-
line of a scratch or crack in the metal,
and, even under the microscope, it will
be found that every little detail has
been actually reproduced. This may
be given a trial by making a deep
scratch in the surface of a piece of sheet
brass and attempting to cover up by
depositing upon it an acid copper
solution. As it goes on, it will be found
that the scratch really appears larger
than smaller. |

The same is true of a joint composed
of two pieces of metal. No matter
how tight this may be, the two pieces
of metal will not become joined by the
deposit, says the Brass World. It is
impossible to ‘“‘solder’” them together
by depositing a thick coating of metal
on them..

The preceding facts are of great im-
portance in polishing metal. They serve
to indicate that, in order to obtain a
good surface on electroplated metal,
that of the base metal must be free
from all imperfections. Imperfections
cannot be removed by plating.

According to the Awmerican Machin-
ist, the greatest single consumption of
brass is for condenser tubes; a battle-
ship alone having from 30,000 pounds
to 40,000 pounds of condenser tubing
in it; and owing to the corrosive effect

‘of sea water this tubing must be con-

tinually replaced. The material used
is usually either Muntz metal—60 per.
cent. copper, 40 per cent. zinc— or else
a mixture of copper, 70; zinc, 29; and
tin, 1.
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MECHANICAL AND ELECTRICAL POWER

G. W.

ENERGY

When an electric current flows from
a higher to a lower potential, energy
is expended and work is done. This
energy expended may reappear in the
form of heat, and, as this heat is dis-
sipated into the surrounding atmosphere,
the energy is not destroyed, but merely
exists in another form, having gone to
increase the temperature of the air.

The law of the conservation of energy
proves that energy, like matter, cannot
be destroyed and always exists in one
form or another.

In order to convert energy from one
form to another, it requires work to
be done. Therefore; when current
flows through a conductor, electrical
energy is converted into heat energy
by the current overcoming the resist-
ance of the conductor, and work is done.
Now as heat is a form of energy, and
energy is the ability to do work, it is
reasonable to suppose that some rela-
tion exists between heat and energy
(or work).

MECHANICAL EQUIVALENT OF HEAT

By careful experiment, Dr. Joule
found that the heat, which is generated
by doing 778 foot-pounds of work,
is exactly equal to the amount of heat
required to raise the temperature of
one pound of pure water 1° at its maxi-
mum density and under a pressure of
one atmosphere. This amount of heat
is known as one British Thermal Unit
(B.T.U.); therefore, the mechanical
equivalent of heat may be written as

778 foot-pounds=1 B.T.U.

ELECTRICAL EQUIVALENT OF HEAT

Upon investigating the amount of
heat generated by the electric current,
* when overcoming the resistance of a
conductor, Joule found that one am-
pere of current, flowing through one
ohm of resistance during the time of
one second, always developed .0009477
B.T.U. Also, that the amount of
heat generated was proportional to the
resistance of the conductor, to the
square of the strength of the current,

NICOLL

and to the time during which the current
flows. '

From this, we may write the formula
known as Joule's Law for determining
the heat developed in any electrical
circuit as

B.T.U. = .0009477 C2Rt
now as, C2Rt=7], then B.T.U.=
.0009477 J. '
where C2 — current squared.
R = resistance.
t = time.
J = Joules.

We have now established a complete
relation between electrical work, me-
chanical work, and heat energy, since
we know that .7373 foot-pound of
mechanical work is equivalent to one-
Joule ,of electrical, and since one Joule
of electrical work equals .0009477 heat-
unit, it is clear that anyone of these
three energies can be mathematically
expressed in terms of the other.

MECHANICAL POWER

If a weight of 1000 lbs. is raised 100
ft., a certain amount of work is_ done.
If this weight is raised 100 ft. in one
minute, the total amount of work dpne
is exactly the same as when it is raised
in one hour. As will be seen 100,000
foot-pounds is the result in both cases.
In other words, the total amount of
work done is independent of time.

The unit of mechanical power Is
-the foot-pound per minute, whxch is
the measure of the work done 1n a
given time; or in other words, foot-
pounds per minute expresses the rate
at which work is done.

It will be seen that while the total
amount of work done (as cited above)
is the same in either case, the power
required by the first condition is much
greater than that for the last. For
example .

Power = foot-pounds - minutes;
therefore for the first case we have

1_QOX1_1000 — 100,000 foot-pounds
per minute, ’
S m‘)’(‘im___OLO@ — 1,666 foot-pounds

per minute.
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In mechanical work, the unit of time
is the minute, and in electrical work,
the wunit is the second.

ELECTRICAL POWER

As the Joule is the unit of electrical
work, Joule per second is the measure
of the work performed in a given time,
and, therefore, is the unit of electrical
power. This unit has been named
the watt. The formula expressing the
power exerted in any electrical circuit
is determined as follows:

Watts — Joules per second, where

Joules = volt-coulombs.
Therefore, Joules per second = volt-
coulombs per second, also Watts =
volt-coulombs per second.

Cotllombs per second = amperes.

Now, if we substitute amperes for
its équivalent, ‘“‘coulombs per second,”
we have the equivalent for electrical
power.

Watts = volts X amperes.
Using notation, when W = total watts
exerted in the circuit, we have
W=E x C,
when the voltage and current are known,

When the current and resistance are

known, we derive the following
Watts=E XC E=C X R; then

substituting the values CX R for E,

we obtain '
W=CXCXR or W=C2R.

If the voltage and resistance are
known, the formula for power is obtained
as follows:

W=EXC and C =iE- substitut-

R . .
ing% for C, we have W :% or W = %f
WATT HOUR
We will now consider the ‘‘watt

hour,” as it is by this unit that a con-
sumer of electricity is charged.

. This unit is used to express the work
delivered to the consumer; as may
be clearly seen, it cannot be expressed
in watts, for watts = Joules per seccnd,
or the rate at which electricity is being
consumed.

Therefore, on the watt-hour basis,
the consumer is charged for the elec-
tricity he uses by the rate and the
length of time it is used. As watt-
hours expresses the work, it is inde-
pendent of the element time. It makes

no difference whether 500 watts are
delivered for onme hour or ten hours,
as in both cases work is being done at
the rate of 500 Joules per second, or
500 watts.

In the first case, we have 500 watt
hours, in the second 5000 watt-hours.
Let us work these two cases out side
by side:

First Case
3 500 Wh.
Now W = J per second, or—sl and one
hour = 3600s; therefore
500 Wh =500 W X 3600s
expressing this in Joules
500]
500 W X 3600s = 5 X 3600s
or
i 500 W X 3600s X S
A= 3600s :
by cancellation
500 J=W X §
First Case
y . B 500 Wh
J=WXS

Second Case
5000 Wh

5000 Wh = 500 X 36000s
500 W X 36000s = 502 J % 36000s

500 W X 36000s X S

0N 36000s
500 J=500 W X S
Second Case
5000 Wh
J=WXxS
In other words, watts X the time
or watt-hours, are equal to Joules, and
as the Joule is the unit of work, the
watt-hour is simply another unit of
work, being much larger than the Joule.
One watt-hour = 3,600 Joules.
In practical work, the watt, as also
the foot-pound per second, is found too
small, so the unit horse-power is sub-
stituted in both. cases.

HORSE POWER

The horse power in mechanics is
equal to 33,000 foot-pounds per minute,
and when adopted as a standard of
mechanical power was supposed to be
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about equivalent to the power that a
strong horse could exert. Hence the
name “horse power.”

The unit horse power, as applied to
electricity, is falling into disuse—the
unit kilowatt (1000 watts) taking its
place.

The relation between the electrical
and mechanical horse power is obtained
as follows:

One mechanical horse power =
33,000 foot-pounds per minute. 33,000
ft. lbs. per minute= 33,000+ 60 =
550 foot pounds per second.
1h.p.
550
Now ome Joule =.7373 foot-pound:
therefore one Joule per second = .7373
foot-pound per second and as one

Therefore, 1 foot per second =

Joule per second =1 watt, then—
__ 1 watt
1 foot-pound per second = CITTE

As we have found the equivalent
of the foot-pound per second, both in
terms of horse power and watts, we
may write ;

1 foot-pound per second-—l—"=

“—;332 From this we find the value of
550

t — e T '
1H.P. 7373 746 Watts.

Some experiments have recently been

made by M. Jagou, as reported before -

the French Academy of Sciences, on the
use of a number of electrolytic detectors
connected in series and in parallel. He
finds,that the detectors when connected
in series are less sensitive than the most
sensitive one of their number. When
connected in parallel, however, the sen-
‘sitiveness of the series depended upon
the most sensitive of the individual de-
tectors. He suggests that several elec-
trolytic receivers might thus be con-
nected in practice, so that if one of the
detectors should lose some of its sensi-
tiveness, it would nott affect the series.
The phenomenon is explained by the
fact that the Hertzian waves act only on
the most sensitive one of the detectors
when the waves are weak; but when they
are strong, the others are acted upon at
the same time.

It has often been suggested that a dy-

namo be used as a telephone relay by
placing the field winding in the primary
circuit and the armature winding in the
secondary circuit, so as to reproduce in
the latter the fluctuating current of the
former. The principal objection to this
system seems to lie in the design of a
suitable collecting device, which will
not produce any disturbing effects. The
Elecirical Review and Western Electri-
cian describes an invention which is
adapted to overcome this difficulty. It
consists in the wse of a dynamo with the
field winding and the armature winding
stationary, while the only moving part
is an inductor, which is magnetized by
the field winding. This inductor has a
natural frequency which is much higher
than that of the telephone currents, so
that each pulsation of the telephone cur-
rent will correspond to a large number
of alternations induced by the inductor.
The variation of current in the primary
circuit of the field winding does not
change the frequency, but does change
the amplitude of the armature currents.
ool

Very few of us have any trouble in
counting our coin by hand. In mints,
however, in banking houses, in the offices
of electric railways, and in many other
establishments, vast quantities of coin
have to be counted and packed daily.
An electrical machine lately devised
counts coins of any size from pennies to
dollars, and wraps them at the rate of
420 per minute as long as the current 1s
transmitted and the coins are fed into
the hopper. An expert, while he is in
good working order, can count and wrap
fifty coins a minute; so it will be seen
that the machine does the work of eight
men. It takes one man to run the ma-
chine. His work consists in sorting the
coins, picking out plugged pieces, blanks,
and buttons, which in some cases seem
to get mixed with-good money. The
machine receives the sorted coins at one
end, and delivers them all smoothly
rolled in bunches to suit and with the
wrapper pasted. It is the inventionofa
man whose business it was to collect
coins from slot machines and to sort,
count, and bundle them.

* k%

When water is frozen solid it expands
about one-tenth its bulk.
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HOW TO MAKE A SMALL BALANCE

WINSLOW A. KINGMAN

To make a small balance, as shown
in the accompanying sketch, prepare
for the base a board with a suitable
finish such as shellac and wax; the
best material is poplar or well-seasoned
white pine; make this 16 in. X 6 in. x
34 in. - In both corners of the underside
of the base at “A,” place two large
round-headed tacks about 34 in. from
the corners. Do not allow the points
to come through the base, but cut them
off with a pair of pliers.

At the other end of the base B, place
a levelling screw ‘“L,” which can be
made- by soldering a small round disc
4 in. in diameter to the head of a wood-
screw, the point of which is filed flat.

Make two supports “C’ 455 in. tall
X 34 in. thick, which are fastened to
the base 1 in. apart and 334 in. from
the end “A’ of the base.

The lever “D-E’’ is made of such
material as pear-wood, an old broken
straight edge will do very well. Make
this 12 in. over all and 4 in. thick.
The end of the lever “E’’ should be
TAe in. broad for a little over 9in. 1%
in. from the end of the lever “D,” glue
two blocks ¥ in. X 75 in.x 14 in., one
on each side of “D-E,” and made of
the same material. Through these, bore
a 349 in. hole perpendicular to the face
of “D-E’ and about 142 in. above the
top of the arm “E.” File out this
hole to an equi-lateral triangle, with
the vertex towards the bottom, and
just in line with the top of “E.”

File a piece of 1g in. brass wire, so
that it just fills the hole in “D-E.” "
This is to be the main bearing or knife
edge and which determines the ac-
curacy of the scale as well as the deli-

cateness. This should be 134 in. long
and have one of its edges a true, smooth
yet sharp straight line. Finish this
edge off on an oil stone or with very
fine emery. Place this in the hole
already made in D, so that equal parts
protrude on either side and fasten in
with strong glue.

At the end of “D,” make another
hole “J” 4 in. from the end, and with
a broad angle at the bottom, which
reaches within 1% in. of the lower edge.
From this hole the pan will be hung by
means of a knife edge, but, as there is
very little motion here. no metal bearing
will be put in.

At “F,” place a small screw 1} in.
long with a round milled nut on it.
Push the screw through a small hole
made in the end of “D,” then put the
nut in place, and push the screw on
into another small hole beyond.

At the other end of the bar, insert
a common pin, so that only about
3% in. is sticking out. Cut the head
off with a pair of pliers, leaving the
pointer as shown at “I.”

For the pan, get a disc of brass 3% in.
in diameter, which should be hammered
into the surface of a sphere of 4 in.
radius. Drill three 146 in. holes equally
distant from each other.

To suspend the pan to the beam,
make a “U’ shaped device, %6 in.
across the top, of brass wire or sheet.
Make the “U” %4 in. long, and solder -
a small 349 in. ring to the bottom.
Next make a small knife edge long
enough to fit between the ends of the
“U.” Put one leg of the “U’’ through
the hole “]J,” which should be low
enough down that the “U” will not
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be bulged in revolving around the
material below- it, if it binds while
revolving, remove a small portion of
the wood from the bottom. Now
solder the knife blade between the ends
of the “U,” after which remove any
solder that has gotten onto the knife
edge by filing gently. This is hard,
but with patience and a little ingenuity
a neat job can be done.

Suspend the pan by means of three
linen threads, which, for looks, may be
colored green. Take care that the
pan is perfectly level.

On the inside of each of the two
supports “C,” place a piece of sheet
brass about ¢ in. thick, filed to the
same shape as the support, but only
extending down about 3{ in. from the
top. Cut the top out to an angle of
about 120° leaving the brass a trifle
higher than the wood. The main knife
edge rests on these last two pieces of
brass.

For a balancing weight, take a piece
of brass rod, weighing about 20 grams,
that is, about 94 ¢in. in diameter by % in.
tall. Solder two pieces of brass wire
in an upright position to the end of the
weight and a cross piece across the ends
of the wires, which is to be made. into
a knife edge, leaving 14 in. between
the knife edge and the weight, and
%0 in. between the upright wires.

Take a piece of material the same
as the base and make “H,” 1 in. x
5 in. x 3 in., with the top corners
bevelled. Place this slightly back of
the centre line 124 in. from the end B.
Shellac and wax this the same as the
base and then attach a card or piece
of writing paper at the top, so that,
when the base is level and the lever
is horizontal, the pin will stand in the
centre of the card, which should then
be graduated, as in the sketch.

Place the weight on the bar, so that
it exactly balances, and make a notch
here, then place the weight in the
notch and adjust the nut “F” till it
1s again exactly balanced. Now put
a 5 gram weight on the pan and move
the weight till it is again balanced,
without moving the adjusting nut “F."”

Put five more grams on the pan and
repeat the process till 100 grams have
been marked off, each time making a
slight scratch with a knife, but without

removing any material. The scale
should be divided .off, as is shown in
the sketch, best water-proof India ink
being used. Each division of 5 grams
should be just as long as every other
5-gram division. The single gram

.marks, such as 21, 22, 23, 24, can be

made as the other divisions and then
transferred with a pair of calipers to
all of the other divisions. :

The weights can be used at a high
school physics laboratory, when cali-
brating the scale.

No weights need be used after this
scale is once calibrated, and its accuracy
will be surprising.

Prof. Boermel is the author of a de-
sign for an earthquake-proof building,
the essential features of which are a mas-
sive foundation, consisting of a massive
bowl upon which is placed a rocking
foundation, the radius of whose curved
bottom surface is somewhat less than
that of the bowl. At its centre is a half-
spherical pivot, fitting into a cup bearing
at the centre of the foundation. Upon
the rocking foundation is built the house
or other desired construction. To pre-
vent the movable portion from canting
too freely, and to bring it back to the
vertical position after the earthquake
shock has passed, it is supported at eight
points, near its periphery, by a series of
spring buffers, which are bedded in the
lower bowl-shaped foundation. The
shock of an earthquake is transmitted to
the building through the yielding springs,
and its interior steel-frame structure 1s
relied upon to take care of any remain-
ing stresses that pass through the springs
to the building itself.

The proposal to improve the efficiency
of the steam-turbine propelled vessel
by interposing electric generators and
motors between the turbine and the pro-
pellers is being made the target for
much spirited criticism. Although it
must be admitted that the higher speed
of rotation, which is necessary whena
steam turbine drive is used, causes some
loss of efficiency, it has yet to be proved
that the conversion of mechanical into
electrical energy, and of the electrical
energy back into mechanical energy, will
not involve losses greater than those
which it is sought to avoid. '
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THE CARE AND OPERATION OF A SMALL MOTOR BOAT
HAROLD WHITING SLAUSON

The length of life of a motor boat
and engine is so dependent upon proper
care that it will pay every owner of
such a craft to understand thoroughly
the vital points to be remembered and
to see to it personally that the boat
and power \plant are kept in the top-
notch of condition. If he does this,
motor boating will become a pleasure,
and no serious trouble should be antici-
pated from wunexpected and incon-
venient breakdowns.

It would seem almost unnecessary
to state that every present or prospec-
tive motor boat owner should first
become familiar with the mechanism
of his motor boat before he starts to
operate his boat—that he should know
the function of all parts of the ignition
system, the carburetor, and the reverse
gear—but from the number of accidents
that have been caused by ignorance of
the why and wherefore of these parts,
it appears that such cautions are im-
portant. There is probably no better
‘way of becoming thoroughly familiar
with the details of construction of a
marine motor than to personally per-
form or inspect its complete over-
hauling at the beginning of each season.

If possible, the boat should be hauled
out of water at the end of each season
in order to protect the hull from the
ice and snow and to afford a conven-
ient means for painting the bottom
during the succeeding spring. If the
boat and motor are small, it \is some-
times advisable, before hauling the
boat out of water, to remove the heavy
parts of the motor, which would be
taken apart subsequently for cleaning,
and thus avoid the strain which prob-
ably would be caused by the extra
dead weight of these parts. If the
motor has a solid cylinder head, the
entire cylinder, piston and connecting
rod, and flywheel and crank shaft
should be removed, and as these parts
constitute almost the entire weight of
the engine, the work of drawing the
boat out of the water should be lessened
considerably. Before these parts of
the motor are stored for the winter,
all exposed iron or steel surfaces, such
as the crank shaft, piston, and inside

of the cylinder, should be covered with
a heavy coating of grease, to keep off
the moisture and prevent rust. All
smaller parts, such as nuts, bolts, and
screws, should be placed in a box by
themselves and kept with the larger
pieces of the engine.

The smaller and medium-sized boats
should be supported in at least three
places, when they are hauled out for
the winter, so that the weight will be
distributed evenly between the bow,
stern, and amidships. Precautions
should be taken also to prop the hull
on an even keel, and while ‘‘bilge-
blocks” are often used for this pur-
pose, this is hardly as satisfactory a
method as that in which wooden forms,
shaped to fit the curvature of the hull,
are placed against the boat amidships.
If there is no building in which the boat
may be stored for the winter, a stout
canvas covering, cut to fit the cockpit
and decks of the craft, should be made
to protect these parts from the snow
and rain. If the boat is of the open
type, two supports, on which is fastened
a ridge-pole, should be placed at either
end of the cockpit to form a frame
which will give a sufficient slant to the
covering to enable it to shed water.

The precautions which apply to the
calking and painting of the hull both
above and below the water line, the
varnishing of the decks, and the drymOr
out of the interior are the same for a
motor boat hull as for a sailing craft,
and cannot be described in detail here.
Suffice it to say that the proper care
of the hull—both inside and out—not
only adds greatly to the appearance
of the boat, but will also increase its
length of life by several years.

Of course the vital part of a motor
boat is the motor, and too much time
cannot be spent each year on the
thorough cleaning, readjustment, and
replacement of lost or broken parts
of this small power plant. Inasmuch
as the power developed by a gasoline
motor depends to a large extent on its
compression, and good compression,
in turn, is impossible without perfect
fitting piston rings, it will be .realized
that these small circular pieces of cast
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iron require considerable attention. It
is quite possible that one or more of
these may have become ‘‘stuck’ in
its grooves, due to an insufficient
supply of oil or excessive carbonization
in the cylinder, and if such is the case,
great care must be exercised in loosen-
ing these rings without cracking them.
They should be worked and loosened
gradually with the aid of thorough
applications of kerosene and oil, and
even the most recalcitrant one may
be removed if sufficient care and patience
are used.

After this, the rings should be scraped
and cleaned thoroughly and all of the
carbon deposit removed from the
grooves. Each ring should then be
replaced in the same groove from which
it was removed, as otherwise some
slight difference in thickness may be
found, which would make one too tight
and another too loose a fit. Even
though all the rings are found to be
intact, it is quite possible that some
may be so badly worn that they would
.allow the charge in the cylinder head
to escape past them, and such rings
as are found in this condition should
be replaced by entirely new ones. The
fact thata certain ring has been ‘‘leak-
ing gas” will be evidenced by the
blackened appearance of the piston
and ring where the burning charge
has scorched the metal on its way to
the lower part of the cylinder. It
is not advisable for an amateur to
endeavor to fit new rings in the piston,
as this is a very particular and delicate
operation and requires the services of
an expert gas engine repair man.

While it is possible for an engine to
run with leaky piston rings, there are
other parts which require careful atten-
tion and adjustment, before even a
single “put” may be had out of the
motor. In fitting up for the season,
absolutely fresh dry batteries must
be used, for even though the cells
gave a good spark at the end of the
previous season, their long rest will
have so caused them to deteriorate
that they will be unfit for ignition
purposes. The timer and its parts
should be cleaned thoroughly with
kerosene, and fresh oil applied to the
moving parts. In case it is found
necessary to remove any part of the

timer or commutator, care should be
taken to replace these parts in the
proper manner, so that, with the timer
handle set in the centre, the spark will
occur at the top of the piston’s up-
stroke.

When fresh batteries are supplied,
the timer cleaned, and the proper con-
nections made, the quality of the spark
at the plug should be tested. In case
this does not appear to be a strong,
blue-violet spark, the trouble may lie
either in the spark plug or in the plati-
num contact points ‘of the coil. In
the former case, all soot and carbon
should be removed, fine emery cloth
used to polish .the sparking surface,
and the points of the plug so set that

the spark jumps a gap of about one

thirty-second of an inch. If the trouble
is found to lie in the coil, the thumb
screw and vibrator should be removed,
and the platinum contact points pol-
ished with emery cloth, until all signs
of a pitted or corroded surface dis-
appear. It is very probable that these
adjustments on the plug and coil will
have to be made several times a year,
and in case trouble is found with the
ignition system, when it is certain that
the batteries are sufficiently strong,
the whole operation of cleaning and
testing may have to be gone through
with as at the beginning of the season.
In other words, because the ignition
system ~has been put in good shape
early in the season, it is no guaranty
that it will remain in this condition
throughout the summer. Piston rings
and bearings are parts of the motor
that may reasonably be expected to
stay in shape for a year, but the future
behavior of the ignition is often a source
of doubt.

It is to be assumed that when the
boat was put up for the winter, all the
gasoline was drained from the tank and
carburetor.. Before filling the fuel tank
at the beginning of the season, the fine
wire strainer, generally located in the
supply pipe near the carburetor, should
be removed and cleaned of all the dirt
and foreign matter which may have
collected from the gasoline. The needle
and air-intake valves of the carburetor
should not need grinding or cleaning,
as there is very little wear on these
parts and the gasoline acts as a good
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dirt remover. Possibly a slight ad-
justment may need to be made in the
height of the cork float which operates
the gasoline valve, but any change in
this should be made with very great
care, as a slight turn of the regulating
nut will make a considerable difference
in the quality of the mixture and the
action of the carburetor. Care should
be taken to see that there are no particles
of sediment or loosened solder in the
gasoline tank, which could find their
way into the supply pipe and clog the
flow of fuel to the carburetor.

In a small engine, it is not probable
that the bearings would need any atten-
tion, aside from cleaning, in several
The crank shaft and the con-
necting rod bearings should be examined,
however, to see that they are not un-
duly worn and to make certain that
they have been getting their share of
oil. None of the bearings should be
very tight, as this would cause the
babbits to heat and possibly burn out—
an occurrence the results of which would
be more serious than those caused by
too loose a bearing.

About the only other part of a marine
motor which will require attention at
the beginning of the season is the
lubricating system. It is of the utmost
importance that all pipes running from
the oil cups to the piston, crank case,
and bearings should be absolutely clean,
to allow a free flow of lubricant to these
parts. The best way to clean these
. 1s to fill all oil cups with kerosene and

allow it to run through the connecting
pipes, until the old or gummed oil
is entirely dissolved. The crank case

should be cleaned out and supplied.

with fresh oil. If the lubrication is
forced by the pressure-feed system, the
~ pipe running from the engine cylinder
to the oil tank should also be cleaned
thoroughly in the same way.

Before the boat is put in the water, .

the flywheel, shaft, and propeller should
be turned to make- certain that the
boat has not warped or sprung during
the winter and thrown these parts out
of line. If it is found that the pro-
peller shaft does not line up properly
with the crank shaft of the engine after
the boat is placed in the water, the
angle or slant of the motor should be
changed until the correct alignment

both in good condition.

is secured. This may be accomplished
by loosening the bed bolts of the motor
and raising the front or rear part of
its base, as the case may be, and holding
it in the proper position by means of
thin wedges of tin. After the proper

-alignment has been obtained, the motor

should - be bolted securely to its bed
again. _

When a man has once prepared his
boat and motor for the season, he will
have but little trouble in. maintaining
The ignition
system, the fuel supply, -and the lubri-
cating materials are about the only
parts which should require any further
outlay of time or money, and a few
minutes each day spent in cleaning,
testing, and replenishing will not be
wasted.

Every man who operates a motor
boat should.own a pocket ammeter,
or battery tester, with which to keep
himself informed of the condition of his
source of ignition current. Dry bat-
teries, when new, should show from
twenty to thirty amperes on this instru-
ment, and should be available for ig-
nition service until the current output
has dropped to six or eight amperes.
Two sets of six cells each should be
used alternately, so that one set may be
recuperating while the other is furnishing
current. The length of life of a set of
batteries will depend upon the amount
of running which the motor is called
upon to do, but one hundred hours of
intermittent running for two sets of
six cells each may be taken as a fair
average performance.

The spark plug should be cleaned
and tested frequently,and several extra
ones should always be kept on board
to be used in case of necessity. The
timer should be kept absolutely free
from dirt and grease, but, paradoxical
as it may seem, a goodly supply of
oil on the brushes or contact points
will help, rather than interfere with,
1ts operation. The liability of short-
circuits in the ignition system will be
lessened greatly, if care is taken to
protect all wires from grease, gasoline,
oil, spray, or rain, and if the batteries
and coil are kept in a dry place. The
copper terminals, connecting the high
tension conductor with the coil and
spark plug, should be soldered securely
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to the wire, and the battery and‘ all
other connections should be so tight

that it will be impossible for them to .

jar loose. The contact points of the

coil should be kept bright and smooth,

and should be so adjusted that excessive
sparking does not occur at this place.
1t is the heat formed by these sparks,
or electric arcs which, in a large measure,
is responsible for the corroded and
pitted condition of the platinum con-
tact points.

The warning to always ascertain the
amount of fuel on hand before starting
out for the day would seem almost
unnecessary, and yet the number of
motor boats which will be found stalled
on account of a dry gasoline tank
attests to the fact that this is a pre-
caution which is not always heeded.
Almost as mnecessary as gasoline is a
sufficient supply of lubricant, for when-
ever the motor is running, a constant

stream of cylinder oil is required. If

this supply is stopped .or diminished
beyond a certain point, the motor
will become excessively hot, the piston

will expand, and the whole machine -

finally will cease to run. The only
way to start the motor again, after an
accident of this kind, is to allow it to
cool, and then, with the aid of copious
quantities of kerosene and cylinder oil,
to “limber it up,” till the fly wheel
turns as easily as it did before. The
piston rings and cylinder walls must
necessarily have suffered some, however,
due to the excessive friction of the un-
lubricated parts. It is necessary for
the operator to cast his eye occasionally
on the sight-feeds of the oil cups to
see that each is delivering its proper
amount of oil. The relief cocks on
the cylinders also should be opened
at frequent intervals to make certain
that the engine is discharging a slightly
bluish vapor. This bluish vapor is
generally an indication of a sufficient
supply of oil for the pistons.

If a well-made motor, properly in-
stalled in a staunch hull, is operated
by a man well versed in the attention
required by his engine and boat, power
boating should become a pleasure for
him and those of his friends fortunate
enough to be his companions on a trip
or cruise. Marine motors are, after
all, simple in construction, and, after

the mastery of a few details, a man,
having only an average knowledge
of mechanics and machinery, shoulgl
be able to operate one under all condi-
tions with scarcely any trouble what-
soever.—Gas Review.

Considerable interestisbeing takenin a
new primary battery which has been in-
vented by Mr. W. A. F. Bleek, a young
electrician, a resident of Brisbane,
Queensland. The battery is said to be
very simple, compact, and most easily
charged, and, when charged, goes to
work at once. Of the battery itself, Mr.
J. S. Badger, manager of the Brisbane
tramways, says: “‘I do not know of any
commercial battery which gives so high
an electro-motive force; neither do I
know of any battery which, combined
with such a high em.f., shows sucha
constancy for so long a period.”” Pro-
fessor Thomas R. Lyle of the Melbourne
University speaks very highly of the in-
vention: “It has a much larger usefxﬂ
current than that of any cell I know.
Demonstrations were given at the Tech-
nical College, in the presence of a large
number of Brisbane doctors and scientific
men, all of whom were deeply interested
in the work of the battery. The running
of a sewing machine, electric fan, cauter-
izing instrument, and Rontgen-ray ap-
paratus were all successfully shown by
the inventor.

Bare aluminum wire may safely be
used in coils without any insulation ex-
cept between successive layers, owing
to the existence of a film of oxide on tl_le
surface of the aluminum. The film in
its natural state will resist 0.5 volt: but,

by exposing it to the air at a tempera-

ture about 100 deg. C., it is possible to get
rid of the hydrates contained in the film,
and thus increase its resistance, so that
it will withstand a high voltage. The
insulation between the layers of the coil
should be non-hydroscopic, and the coils
should be covered with insulating paint,
to prevent moisture from entering.

One of the most remarkable peals of
bells in the world, both because of its
size and elevation, has just been installed
in the tower of the Metropolitan Life
building in New York, 46 floors above
the street.
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HOW TO JOIN ELECTRIC WIRES

Before an amateur can attain any
proficiency in the art of electric lighting,
fitting bells, or telephony, it is essen-.
tial that he should be able to connect
wires or cables together ‘properly. This
may sound an easy job, but it is not
so, and the slipshod connections made
by bad workmen is the chief cause
of faulty electric bells, inefficient and
indistinct communication in telephony,
and (if passed by fire offices) serious
trouble in electric lighting.

A
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The making of all joints in electric
wiring is always entrusted to a careful
man, as.a single badly-made joint not
only puts the whole installation out
of order, but the difficulty and annoy-
ance in locating and remedying the
defect is often very great.

It is the best plan to do without
joints altogether, even if extra wiring
is required, as the initial cost of the
wire is not a great item, and a few yards,
more or less, matters little, especially
when the time and trouble in making
the joint is taken into account. Sup-
pose, for instance, that we have a house
bell ringing from two pushes, as shown
diagrammatically in Fig. 1. Joints will
be required normally at the parts
marked A, but if the system of looping
in the wiring is adopted, the joints
mentioned will not be needed. All
that is necessary is to take the wiring

wire.

down to the push, give it a turn or
two round the stem of the terminal
screw, and take to the bell in the usual
manner. Of course, the insulation must
be stripped off an inch or more, in order
that this may be done; and perhaps
another hole will have to be made, or,
at any rate, a larger one may be required
in some devices, such as bell pushes.
An ordinary electric bell push is

-shown with the top removed in Fig. 3,

and this is the kind of push which
would be used in Fig. 2. The two
contact pieces are fixed to the base
by screws, where indicated by the
black dots, a a. The centre holes
ordinarily take the screws for fixing
the ends of the wires as shown, but, in
looping the wiring, the holes are made
larger and the wires are stripped of
their insulation, as previously explained,
and bent, as in Fig. 4, and passed in
the holes, finally binding round under-
neath the screwheads in the usual
manner. Occasions, however, often
arise in which joints are absolutely
necessary, either on-the score of the
expense of the extra wiring, or for other
reasons. We, therefore, consider the
easiest and most efficient kind of
joints. F
Take, as first example, the connection
of one wire to a main at right angles,
as at A, Fig. 1. The first step is to
strip off the insulation for two or three
inches on the main wire, and about
the same or a little less on the branch
Thoroughly clean the bare metal

Fra. 3. Fia. 4.

with emery, and wind the end of the
branch wire round the main wire.
Next solder the spiral part, marked
B, Fig. 5, but do not carry the solder
along the part C, because any stress
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or side-play on this part would break
off the solder. This is the sort of thing
which happens, if the branch wire is
taken straight off at right angles, in-
stead of laying it along the wires as at
C. The joint is then trimmed and the
insulation restored to it. This covering
operation must be done thoroughly,
or leakage of current cannot at some
time or other be avoided. The insula-
tion is generally wound on, spiral
fashion, so that it is a fairly easy matter
to wind on again. Should it be re-
quired to join two short lengths of wire,
then the joint, Fig. 6, can be employed,
using thin copper binding wire to make
a good contact. Large single wires
can be cut bevelled fashion, as in Fig. 7,
and then bound with wire and soldered,
etc., as before.

When several wires are bound to-
gether under the same insulation, the
combination is called a cable, and these
are used in small electric lighting in-
stallations, in order to make the resul-
tant wire flexible. In jointing such
wires, each individual strand is cleaned
before commencing to connect. Fig. 8
shows the first stage, and Fig. 9 the
final way of binding before soldering,
whilst Fig. 10 shows the joint ready
for taping. Continuous jointing is
shown in Figs. 11 and 12, and these
figures are self-explanatory. The taping
and outer-covering is restored, making
the resultant joint rather more bulky
than the plain wiring.

Another method of uniting two lengths
of cable in one and the same straight

Fra. 11.

line is to solder the metal wires into
a solid mass all round the circumference
of the wires, then scarf or bevel them
together, as indicated in Fig. 7.

Always bear in mind that it is a
perfect metal to metal contact, and see
that nothing intervenes to produce
oxidization. This is prevented if care-
fully' cleaned and well-soldered. A
good-sized soldering-iron is best for
this work, and one that has a groove
in the end for resting the wire in.
Have the soldering-iron perfectly clean,
and hot, and use only resin as a flux.
No acid or salts must on any account
be used. Any rough points of wire
or solder must be filed off before re-
storing tape. In removing the insula-
tion, do not nick the metal wire, espe-
cially for electric light work. A careful
study of the illustrations which are
given will make the whole process
perfectly clear.—Home Handicrafts.

In the recent opening of a new wire-
less post office station at Bolt Head, on
the Devonshire coast, England, _th_e
postmaster general said that the princi-
pal objects in erecting the station were
to carry out the obligations thrown on
the post office by the radiograph con-
vention of 1906, and to make sure that
other parties to the convention live up to
their obligations. The most important
object, however, was to carry out the
deliberate policy of the post office of pre-
venting the growth of any form of monop-
oly in wireless telegraphy.
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DESIGN OF A ONE QUARTER KILOWATT TRANSFORMER FOR
WIRELESS TELEGRAPH TRANSMITTERS —Part II

W. C. GETZ

l

e = e

e

Fig. 7

We now wrap it with Linotape, as
shown in Fig. 8. This tape should be
applied so that each successive turn over-
laps the preceding turn by atleast 3-16in.
In fact, although it will take a little more
tape, it would be advisable to make it
overlap { in. After taping up a section,
mark on the outside, the direction in
which it was wound, and bring out the
terminals at the proper places—one on
the right hand inside point; and the
other on the outside left-hand point. It
is absolutely essential that the arrow
point, showing the direction of the wind-
ing. be accurately placed on every section,
as otherwise, in connecting up, a section
might become reversed, and cause much
trouble. )

On each leg is placed twelve sections

-making a total of twenty-four sections
altogether. This will require about 120
oz. or 7% lbs. of wire. As before stated,
the experimenter may find it much
cheaper to purchase these sections al-
ready wound at but a small advance

over the cost’ of the wire and tape. This

would save the cost of making a winding
form, and as the latter would materially
increase the cost of the transformer, and
would probably only be used once or
twice, it would really pay to have this
part of the work done by experienced
constructors.

Having now finished the secondary
sections, and insulated them with tape,
we will now consider the assembling of
the transformer. With reference to Fig.
3 again, it is seen that every alternate
‘A’ plate projects 114 in. on one end,
and sets back 15 in. on the other end
from the adjacent plates.

Now stand the completed primary
legs on end, so that the two inside pri-
mary terminals are on the lower end,
and the outside terminals are at the top.
It is very important that this should be
done right, as otherwise if not this way,
the transformer may become poled
wrong, and either burn out when put on
the current, or else cause other trouble.

Move the two legs within 3 in. of each
other. as shown in Fig. 9, and in the
spaces between the alternate A’ plates,
insert the ‘““B’’ cross-pieces; first one on

Fig. 8



18 ELECTRICIAN

AND MECHANIC

/nsulatin 4 NY /4

/ n

i Y -
. i L —
ot T
13 T
T 3 11 ns
T v e ) — ) |
I—t =om i 191
¥ 1 T—
— i I
=
I Y | ) v
1 Tif—r Ty I
I 3 s "y
141 LT 1 S 1 2
1 A i 1L
| T T ¥ L) T
0 1 L
. +
k T ya —— et

— 1A I —k— /5 >

Fig. 9

the right hand leg; the second on the left
hand leg and so on. It will be noticed
that the first “‘B"’ piece’s right hand end
goes between the first and third “A”
pieces on the right hand leg; while the
left hand end of the first “B’’ piece is
perfectly flush with the first “A” piece
on the left hand leg. In the same man-
ner the second ‘B piece’s left hand side
1s between the first and third “A” pieces
on the left hand leg, while, the right hand
side of the second “B” piece is flush
with the third “A” piece on the right

. hand leg. In this way there is no air gap

at the juncture, and the transformer is
also mechanically stronger at this point.
Continue placing the “B’ pieces in this
manner until the first 2 in. pile is used up.
This should completely finish one end of
the transformer, as there should be as
many ‘B’ piecesas thereare A’ pieces.
After this end is assembled, it may be
tapped with a mallet to square is up and
give the iron a neater appearance.
Having assembled the cross-pieces of
one end, we will now place our sections
on each leg. “Cut 12 pieces of Empire
cloth to the dimensions given in Fig. 10.
Three of these are to be placed at the
lower part of each leg, 1 in. above the
cross-pieces. They should fit over the
primary insulating winding very tightly.

Now referring to Fig. 11, we have
given the connecting diagram that will
be used with our secondary sections.
It is to be noted that every other section
is reversed, and the inside terminal of
section 1 is joined to the inside terminal
of section 2; the outside terminal of sec-
tion 1 goes to binding posts, while the
outside terminal of section 2 is connected
to outside terminal of section 3; the in-
side terminals of 3 and 4 are connected
together, and so on, up to twelve, the
outside terminal of which goes over to
the outside terminal of the similar sec-
tion on the other leg.

By studying this out, it is seen that by
reversing every alternate section and con-
necting the inside to inside and. outside
terminals to outside, allows the wire to
continue going around transformer core
always in the same direction, as if it were
one continuous winding without any
breaks ever made in it. It answers the
same purpose, as if the sections were all
put on facing the same direction (tell
this by arrow-points previously men-
tioned), and the inside terminal of the
first connected to the outside of the sec-
ond, as is popularly described in treatises
on induction coils. The objection to this
.latter method is that it is necessary to
run a connecting wire up, paralleling the
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section as shown in Fig. 12, which is
sooner or later going to cause a break-
down. ;

The plan given in Fig. 11 represents
the method in vogue among the best coil
makers, and it invariably gives the best
results. It is not to be supposed that
by saying reverse every alternate sec-
tion, means that these sections have to
be wound backwards. Such action

" would lead to endless confusion. All the
sections are wound on the lathe, the
form always revolving in the same di-
rection, and they are so marked when
taped up. When used according to Fig.
11, they are alternately turned around,
so that the arrow-points of no two ad-
jacent sections are pointing the same
way. The inside winding of one section
is connected to the inside winding of an
adjacent section on one side, and the out-
side winding of that section is connected

Fig. 11

to an outside winding of another adja-
cent section on the other side. .
Connect up each leg in this manner,
placing the three insulating washers in
each case at the bottom and top of each
group of sections on each leg. These
washers are to give additional dielectric
strength to the secondary sections at the
point where there is the greatest danger

~ of break-down, as there might be an arc

formed with the core pieces that would
act as a short-circuit on the secondary.

Now referring to Fig. 13, which is a
side view of the assembly, it is seen that
the twelve sections on each leg occupy
a space of about 4 in. Connect the two
bottom secondary terminals—the out-
side terminals of No, 12 section on each
leg—together, and allow enough slack
in the top secondary terminals—outside
terminals of sections 1 on each leg—to
run to suitable binding posts.

Having now placed all of the sections
in position, and after properly connect-
ing same, after putting 3 washers of
Empire cloth on the top of each second-

nsulalting Washers.

Frimary
L saulation

Fas

A 1 #F ——g e 14 -,J
Fig. 13

ary winding, take the remaining 2 in.
pile of ““‘B’’ plates and insert, as described
before.

After the top end is completed, make
an insulating shield of Empire cloth,
4 in. x 6 in., and insert between the two
secondary windings. This should be
made of at least ten thicknesses of cloth.

The transformer may now be mounted
on a board, which has previously been
thoroughly treated with paraffin or in-
sulating paint, or it may be immersed
in a can of transformer oil, which is by
far the best plan. '

If the latter pran is adopted, cleats of
hard wood should be made to fit under
the “‘B” ends of the transformer, so that
it will lay flat in the can, but with at
least 3 in. between the secondary and
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Fig. 14

any part of the can. If it is desired to
stand the transformer on end, the sec-
ondary windings must be blocked up
with strips of glass, as otherwise there
is great danger of them slipping down
and touching the core.

All terminals should be brought out
through glass tubes to a rubber plate,
situated on the top of the can. The
primary terminals should be kept as far
away form the secondary terminals as
possible, and ample insulating space
should be allowed between the terminals
of the secondary. The transformer

shoutd be covered at least one inch over-
all by oil. Only the best quality of
transformer oil should be used.

Fig. 14 shows a photograph of the
completed transformer, before it is
mounted or immersed in oil. We will
now figure on what the output should
be.

The primary is to work on 110 volts
at a frequency of 60 cycles, taking a
maximum safe working value of 3 am-
peres. Each layer of the primary has
75 turns, and as there are 3 layers on
each leg, the total number of primary
turns is 450. i

The secondary has 24 sections of No.
34 wire, each section having 2,100 turns,
which makes a total of 50,400 turns.
This is in a ratio of 1.112 to the primary.
Therefore, if the primary E. M. F. is
110 volts that of the secondary will be
110 x 112 or 12,320 volts, as there are
really more than 2,100 turns to the
section, it is safe to assume 15,000 volts
as our secondary E. M. F. The current
delivered by the secondary will be
about .015 amperes.

Fig. 15 shows the method of connect-
ing this transformer in with a tuned
circuit wireless telegraph transmitting
outfit. This is similar to the diagrams
and explanations appearing in my arti-
cles in the August, September and De-
cember issues of this magazine, which
every experimenter should keep on file
for reference. Those issues give full
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directions for making and connecting,
as well as operating and testing the dif-
ferent instruments specified.

It will be noted that a lamp bank con-

sisting of 8 32 candlepower lamps is in- .

serted in the primary circuit between
the transformer and the mains. This is
to allow regulation. When sending to
nearby stations, it is hardly ever neces-
sary to use the full amount of energy.
In order that sufficient current will flow,
the primary of the transformer is pro-
portioned to take full load with 8 lamps
burning; three-quarter load with 6, and
so on. By having this regulating lamp
bank, you can modify your local com-
munications so as not to interfere with
any commercial or government station
nearby.

In conclusion, I would advise every ex-
perimenter who has access to a 110 volt

60 cycle alternating current, to try a
closed core transformer, but try it when
you will not interfere with any nearby
government or commercial station.
Many of the experimenters accidently
interfere with important messages, and
thus earn the ill will of the very men
from whom they can get valuable in-
formation. Remember that others may
want to “‘use the ether’’ besides yourself,
and they may have important business,
whereas you are merely entertaining
yourself. For unless there is a very
quick change from the way the experi-
menters are now interfering, extreme
measures may be taken by Congress that.
would deprive the experimneter alto-
gether of"his wireless station. It is not.
wise to make yourself a nuisance to the .
“powers that be.”

SOME USEFUL BRONZING RECIPES

Bronzing is a very effective method
of decorating metal, leather, etc. By
this means, iron, brass, or an inferior
metal can be made to assume the ap-
pearance of a superior one, as for ex-
ample, bronze, copper, etc. Apart from
the apparent deception of the quality
of the metal—a deception which does
not in any way deceive an expert—the
practice of bronzing metals affords a
very ready means of decorating metallic
work. What looks more effective than
blackened ironwork and dull copper?
But there are cases in which copper
could not be used constructively to af-
ford the requisite strength, therefore, in
such a case, a bronzing to imitate copper
would not only prove effective but
would be allowable.

BLACK BRONZE FOR BRASS

Clean the brass article of grease, etc.,
by dipping it in nitric acid, and rinsing
off with water, and then dip it in the
following fluid until it turns black.

12 oz. hydrochloric acid.
1 oz. of sulphate of iron.
1 oz. of pure white arsenic.

When taken out of the mixture, rinse
it in clean water, dry in sawdust, polish
with black-lead, and then lacquer with
green lacquer. .

GOLD BRONZE FOR SHEET BRASS

Ingredients: ;
1 gallon of sulphuric acid.
.Y pint of nitric acid.
14 pint of hydrochloric acid.
6 lbs. nitrate of potash.
Dissolve the potash salt in the sul-
phuric acid and then add the other atid
a little at a time, stirring with a stick.

GREEN BRONZING COMPOUND FOR BRASS
Ingredients:

2 quarts of strong vinegar.

1 oz. of red umber.

1 oz. of sal-ammoniac.

1 oz. of gum arabic.

1 oz. of sulphate of iron.

4 oz. of Avignon berries.

Boil the mixture, and strain when
cold, and for use cleanse the article to be
bronzed with a weak solution of nitric
acid and then rinse off the acid and ap-
ply the above liquid with a brush. If
the color is not dark enough, heat the
article until it can be held in the hand,
and then give a coat of spirits of wine,
mixed with a little lamp-black; finally,
give a coat of spirit varnish.

GREEN BRONZING FLUID FOR
COPPER ALLOYS
Ingredients:
814 drachms of copper.
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1 oz. of strong nitric acid.

! 1024 fluid oz. of vinegar.

' 634 drachms of liquid ammonia.
Put the mixture in a bottle, loosely

cork it, and then let it stand in a warm

place for a few days before use. After

applying the fluid to the articles to be

bronzed, dry them before a stove, and

when dry give a coat of linseed oil var-

nish and dry that also by heat.

BLACK BRONZE ON BRASS ARTICLES

1 oz. of carbonate of copper.
834 fluid oz. of sal ammoniac.
20 oz. of water.

Dissolve the copper carbonate in the
spirit of sal ammoniac and then add the
water, and for use suspend the article
by brass or copper wire in the solution
until the black color is produced, and

polish if necessary by rubbing with coarse -

emery powder.

A STEEL BLUE ON BRASS

Is obtained by placing polished sheet
brass in the following mixture (warm)
until it assumes a steel blue coloration.
(@) 90 grains of sulphide of antimony.

2  oz. of calcined soda.
15 fluid oz. of water.
234 drachms of kermes.
(b) 165 grains of tartar.
330 sodium hyposulphite.
15 fluid oz. of water.

Prepare (a) by dissolving the first two
salts in the water, and then adding the
kermes mineral, and when the salts are
dissolved in the water in (b) mix the
two solutions, and for use make the mix-
ture warm before dipping the brass
therein.

DEAD METAL ON BRASS
Ingredients:
1 oz. of iron rust by weight.
1 oz. of white arsenic by weight.
12 oz. of hydrochloric acid.

Preparation: Digest the salts in the
acid, and then brush this over the brass
until the color is obfained, oil the sur-
face of the metal, dry it, and afterwards
lacquer it.

GILDING FLUID FOR COPPER
Ingredients:

4 oz. of mercury.

2 oz. of zinc.

1 oz. of gold.

8 oz. of hydrochloric acid.

1 oz. salt of tartar.
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Preparation: Mix the mercury with
the zinc and gold, and then digest in the
acid, well clean the copper article, and
then boil it in the above fluid until it
has acquired a bright gold color.

BRONZING COMPOUND FOR COPPER
Ingredients:
30 oz.

10 oz.

10 oz.

of carbonate of ammonia.
of common salt.
of cream of tartar.
10 oz. of acetate of copper.
100 oz. of acetic acid of moderate
~ strength.

Preparation: Cover the copper article
with the above compound and let it dry
at the ordinary temperature for 24
hours, when the copper will present a
varigated appearance of various tints.
Brush the metal with a waxed brush.
By touching the green portions with
ammonia, a blue color can be imparted,
and carbonate deepens the color on
which it is laid.

GILDING FLUID FOR BRASS

33 o0z. of caustic soda.
24 oz. of water.
514 oz. of moist carbonate of
copper.

Preparation: Dissolve the salts in the
water, and dip the metal in the fluid,
the depth of color produced depends on
the length of time of immersion. After
removal from the fluid, dip it in water
to rinse, and dry in sawdust.

COMPOUND FOR PRODUCING A SILVER
LUSTRE ON BRASS
Ingredients:

23 oz.
2 oz.
500 oz.
25 oz.

of cream of tartar.
of tartar emetic.
of hot water.
of hydrochloric acid.

62 oz. of granulated tin.

15 oz. of powdered antimony.

Dissolve the first two salts in water,

and then add it to the tin and antimony.
Steep the brass in the fluid for 30 min-
utes.

GILDING FLUID FOR COPPER AND BRASS

1 gallon of water.
25 dwt. of gold converted
chloride.
64 oz. of bicarbonate of potash.
Preparation: Convert the gold into
chloride by dissolving it in aqua regia
(i.e., mixture of nitric and hydrochloric

into
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acids), then dissolve in the distilled
water, and add the potassic salt and boil
the mixture for two hours. For use, the
article to be gilded is immersed in the
warm fluid for a few seconds.

COMPOUND FOR SILVERING COPPER
3 parts of nitric of silver.
2 parts of chloride of sodium.
210 parts of cream of tartar.
Mix and moisten with water, and rub
on the metal like lacquer.

SILVERING FLUID

10 oz. of distilled water.

14 oz. of chloride of silver.
21 oz. of potassic oxalate.
30 oz. of chloride of sodium.

724 oz. of chloride of ammonia.
Mix altogether, and apply by rubbing
on the metal with a piece of flannel
dipped in the fluid.
SILVER PASTE FOR COPPER THAT CAN
BE SCRATCHED AND BRUSHED

Ingredients:
7 oz. of chlonde of silver.
142 oz. of cream of tartar.
21 oz. of chloride of sodium.
*  Water sufficient to form a paste.
Mix and keep in a bottle that is pro-

. tected from the light.

DIPPING FLUIDS FOR BRONZING COPPER,
BRASS AND ZINC

(a) For brass: Dissolve 5 oz. of nitrate
of iron, 3 oz. of perchloride of -iron
in 1 gallon of water.

(b) For copper: Dissolve 5 oz. of nitrate
of iron and 2 oz. of sulphocyanide
of potassium, in 1 gallon of water.

(¢) For zinc: Same as for brass.

* These are for black to brown shades.

Brown to red shades:

(a) For brass: Dissolve 16 oz. of nitrate
of iron and 16 oz. of hyposulphite
of soda in 1 gallon of water.

(b) For copper: Digest 1 oz. of sulphur
and 8 oz. of pearl-ash in 1 gallon of
water.

For Zinc: Garacine infusion made to
the consistence of cream.

Olive Green for Brass:

Dissolve 4 pints of perchloride of iron
in 1 gallon of water for zinc, greengrey.
Dissolve 4 oz. of ferrous-chromate in 1
gallon of water.

Steel Grey:

(a) For Brass: Dissolve 8 oz. of muriate
of arsenic in 1 gallon of water.

(b) For copper: The same as above, but
heated to 100 degrees F.

(¢) For zinc: Dissolve 4 oz. of sulphate
of copper and 4 oz. of ferrous-
chromate in 1 gallon of water.

LACQUER FOR BRASS, RICH GOLD COLOR

12 oz. of annotta.
12 oz. of turmeric in
12 oz. of spirits of wine.
Digest for 12 hours, then filter, and to
the filtered fluid add
12 oz. of shellac. .
12 oz, of juniper berries. i

Red Color:
1 quart of methylated spirit.
2 scruples of dragon’s blood. '
1% drachm of red sandal wood.
36 grains of oriental saffron.
Filter, and then dissolve in the fluid
5 0z. of seed lac, 2 oz. of amber resin
(powdered), and 2 oz. of copal resin
(powdered), and to prevent these resins
coloring, mix with them 4 oz. of coarsely
powdered glass. Dissolve the resin at a
gentle heat, and with frequent shakings,
and when dissolved, pour off or strain
the clear fluid from the sediment, glass,
ete.

Rich Red Orange Color:
1 quart of methylated spirit.

16 oz. of dragon’s blood.

16 oz. of annotta.

16 oz. of gamboge.

After 24 hours digestion, strain and.

dissolve in the strained fluid 1 Ib. of
shellac.

Rich Yellow Color:
1 quart of hot methylated spirit.
14 drachm of saffron.
114 oz. of turmeric powder.
Digest twelve hours, and then filter,
and add to the filtered fluid:
1%5 oz. of gamboge powdered.
4  oz. of sandarac resin.
4 oz. of elemi resin.
4  oz. of seed lac.
The addition of 5 to 1 oz. of dragon’s
blood to the above imparts a rich orange
color.

Pale Yellow Color:

Digest gamboge in powder in hot
spirits of wirle for several days, and after
straining dissolve:

6 oz. of seed lac and
20 oz. of calcined spirit.



LACQUER FOR DIPPED BRASS

1 quart of spirits of wine 95 per
cent of strength.

2 oz. of seed lac.

1 drachm of copal resin.

1 drachm of English saffron.

1 drachm of annotte.

Digest the coloring matter in the spirit,

strain, and then dissolve therein the lac.

GOLD COLORED LACQUER FOR BRASS
NOT DIPPED
Ingredients:
1 gallon of spirits of wine.
12 oz. of turmeric.
34 oz. of gamboge.
28 oz. of sandarac resin.
2 oz. of shellac.
5 oz. of turpentine resin.
Prepare as above.

LACQUER FOR BRONZED BRASS

To 1 pint of the lacquer prepared as
above, add 1 oz. of gamboge and after
mixing it add an equal quantity of the
first lacquer.

LACQUER FOR COPPER
1 quart of spirits of wine.
8 o0z. of mastic resin.
6 oz. of camphor.
15 oz. of sandarac resin.
16 oz. of shellac.
Digest altogether.

ANTIQUE BRONZING FLUID
Ingredients:
: 1 oz. of sal ammoniac.

3 oz. of tartar powdered.

3 0z. of chloride of sodium.

12 oz. of barley water.
8 oz. of saturated solution of ni-
trate of copper.

Dissolve the three solids in the water,
add the cupric nitrate and for use, cleanse
the articles free from grease, and then
give one or more applications of the
above fluid at intervals sufficient to
allow a green verdigris to appear.

No. 1 Dipping Solution.
-1 gallon of water.
232 grains of verdigris.
292 grains of sulphate of copper.
No. 2.
1 gallon of vinegar.
87 grains of verdigris.

437 ** sulphate of copper.
87 *““ nitrate of copper.
. 146 *  chloride of sodium.
233 ‘“ sulphur.
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No. 3
1 gallon of water.
5 fluid drachms vinegar.
240 grains of verdigris.
540 ‘* sulphate of copper.

The metal to be bronzed should be
boiled in the solution until it has acquired
the color desired. Copper, when thus
treated in No. 3 solution, becomesa
rich brownish red.

No.4 DIPPING FLUID FOR PROVIDING A
BROWN BRONZE
Ingredients:
5 oz. of hydrochloric acid.
8 oz. of iron scales.
14 oz. of arsenic.
%5 oz. of solid zinc.

Boil the mixture until the iron and
arsenic are dissolved, and keep the solid
zinc in the mixture while in use, dipping
the metal in the fluid. — Hobbzes.

A sensitive mono-telephone has been
described by Henry Abraham before
the French Academy of Science. In
place of the ordinary diaphragm, an ar-
mature of sheet iron is supported on two
steel wires stretched tightly across the
magnet of the telephone. The armature
is of such size that it barely covers the °
magnet. The tone produced by the ar-
mature may be varied by adjusting the
tension of the wire. The instrument
is thus made as sensitive as the ordinary
receiver, but is particularly sensitive to
frequencies corresponding to the natural
sound period of the armature. The in-
strument is particularly designed for use
in wireless telegraphy on systems tuned
to a certain wave length.

Those naval specialists who are per-
turbed at the growth of what they are
pleased to call the “‘speed mania,” will
be startled to learn that the latest battle-
ship cruiser to be laid down for the Brit-
ish navy is designed for a contract speed
of 28 knots. The sister ships were de-
signed for 25 knots and made, on trial,
from 27 to 28 knots. Therefore, it is not
improbable that, in two or three years'
time, we shall be confronted with the
spectacle of an 18,000-ton warship that
is able to transport her battery of eight
12-inch guns at a speed, for a short dash,
of 30 knots and a sustained speed of over
27 knots.




ELECTRICIAN AND MECHANIC - 25

FORGING FOR AMATEURS— Part VIII

F. W. PUTNAM, B.S.

FORGING HOOKS

The making of hooks to be used for
chains, as well as for hoisting and other
purposes, is an important part of forg-
ing work. Fig. 103 shows such a hook
and is made with an eye and connected
with a chain and varies in size between
that eye and the point. This varia-
tion is for the special purpose of so dis-
tributing the metal that the hook will
be the strongest at those points where
it is subjected to the greatest stress.
If we should consider the depth of the
metal to be two inches, with a width
of one inch at the point of largest
section, the hook shown can well be
made of iron two inches in diameter.

In fulling the metal to be used for
a hook, select a bar having about the
same area of cross section as the largest
section of the hook. This will "do
away with considerable labor of draw-
ing out the stock. It will be noticed
that this hook is so shaped that the
throat or opening is plenty large enough
to slip easily over the link of the chain
turned edgewise, but still too narrow
to slip down off this link on to the
next one, which passes through the
first link at right angles to it. To
make a hook of this kind, first upset
the bar slightly for a short distance
near the end and flatten out, as shown
at A, Fig. 103. This part will serve
to round up for the eye, as shown at
B, Fig. 103. The eye is formed over
the corner of the anvil, as indicated
in Fig. 104. This eye must be care-
fully forged, since it is hard to round
the edge after i1t has been punched.
In fact, about the only way that this
can be done after punching is to take
a tapered punch, cool it in water,
press it through the hole and then
hammer the edge of the eye to the
desired shape. If the hole has been
punched to receive the link, the inside
edges of the hole are rounded off over
the horn of the anvil, as shown in
Fig. 105. When the eye is completely
finished, it will appear, if properly
forged, as though bent up from round
iron. I mean by this that all the square
corners are to be rounded off, as shown

in Fig. 106. When the eye is com-
pleted, the body of the hook is drawn
out straight, forged to the correct size
and then bent over the horn of the
anvil into shape. Notice in Fig. 103,
that the greatest amount of stock
occurs at the bottom of the bend,
this beirig the place where the greatest
strain would come. You will notice
that the stock is to be entirely formed
before bending, and so the length of
the straight piece must be carefully
measured, as indicated at A, Fig. 107.
This figure shows the iron all formed
and ready for bending. To determine
the exact length of the stock required
for the finished hook, either the draw-
ing or a sample hook must be measured
with a string, measuring along the
centre of the stock from the extreme
point to the centre of the eye.

I have said that the greatest strain
on almost any hook comes at the bot-
tom bend.. When the hook is strained
by a heavy load, there is a tendency
for it to straighten out, and this ten-
dency must be resisted by a sufficiently
large cross section of material at this
point. The bottom of the hook is to
be kept as thick as possible along the
line of strain. Fig. 108 shows a very
convenient way to start the eye for
a hook which is to be forged. A top
fuller and a bottom fuller are used,
and the hook is shaped or grooved,
as shown at A. The bar must be turned
edge for edge, between each two or
three blows, so as to get the grooves
of the same depth. After these grooves
are cut, the edge of the eye is forged,
as has just been described.

A special style of grab hook, fre-
quently used on logging chains, is shown
in' Fig. 109. This hook is forged from
square stock, by flattening and forming
one end into an eye and then pointing
the other end. The hook is then bent
over the horn of the anvil into the re-
quired shape. Sometimes hooks have
their eye made by welding, instead of
forging from the solid stock. Fig. 110
shows the method of forming the joint
for the welded eye: A showing the
completed hook, B, the end of the



26 ELECTRICIAN AND MECHANIC

eye scarfed and bent into shape ready
for closing up, and C showing the eye
closed and ready for welding. The
end of the scarf must be pointed the
same as for any other round weld.
It will be noticed that there is a con-
siderable length of joint to be welded
and great care must be taken to see
that the whole of the stock is up to
the welding heat. This sort of weld
is hardly as strong as an eye forged by
the methods previously described; but
for all of that the eye is usually as strong
as the rest of the hook, for the eye is
generally considered stronger than any
other part of the hook. A universally
accepted design for a hoisting hook
used on a crane is shown in Fig. 111.
The formula for figuring out the size
of the dimensions shown in this figure
has been worked out by Henry R.
Town in his excellent book, “Treatise
on Cranes.” I give below the results
of his investigations for this type of
hook. Let T equal the working load
in tons of 2,000 pounds. Let A equal
the diameter of round stock used to
form the hook. The size of stock which
will be required for a hook to carry any
particular load is given below. The
upper line gives the capacity of the
work in tons. The figures in the lower
line, directly under any particular load
in the upper line, give the size of bar
required to form a hook to be used at
‘that load.
T=% ¥ %1 1% 2 34 5 6 8 10
A=3% Yo ¥ 1Ae 1Y 134 13 2 2% 2% 2% 3%
The other dimensions of the hook
are found by the following formula,
all the dimensions being in inches.

D= 5T+12. I=133A.
E= 64T+16 J=12 A.
F= 33T+.8. K=LI3A.
G= 76D, L =105 A:
0=, .363T+ .66. M= 5 A. -
Q= .64 T+1.6. N= .85B—.16.
H=108A. U= .866 A.

To illustrate the use of the table,
suppose a hook is wanted to raise load
of 1000 Ibs. In the line marked T
in the table 'is found the figures %4,
denoting a load of one half a ton, or
1000 1bs. - Under this are the' figures
34, giving the size 'stocki requiréd to
shape thé hook. .88 ,lesd ! &

The different dimensions of the hook
would be found as follows:

D= .5 X 4+ 1.25in.=1Y% in.
E = .64 X 34 + 1.6 in.=1184¢ in., about.
H=1.08 X 3§ = 134¢ in., about.
I =1.33 X 3{ = 11in.,about.
M= .5 X 3 =38%in.
Etc
TONGS

Every blacksmith is constantly being
called upon. to make his own tongs.
If he expects to do his work well and
quickly, whether it be on carriage work:
or the ordinary work of a country forge,
be must be well supplied with tongs,
and they must be well made. It is
no uncommon sight to see a man work-
ing at the forge depending wholly on
one or two tongs for holding all kinds
of work. If the jaw happens to be
too narrow, it is heated and a blow
from the hammer opens it, or if the
jaw opens too wide, the same operation
is gone through to close it. This make-
shift for tools is very unsatisfactory,
and is apt to brand the workman as.
a poor blacksmith. What would be
a complete list of tongs for one man .
might not be a complete list for another,
since many workmen are particular
as regards special tools. An assort-
ment that comprises those that should
be on every bench may be said to con-
sist of the following: Two pairs of
tongs for 14 in. iron, two pairs for %4
in. iron, two pairs for 34 in. iron, two:
pairs for 14 in. iron and one pair for
each succeeding 24 of an in. up to 1}4
in., and, above that, a pair for each
succeeding 14 in. up to the limit of
size. Blacksmiths, as a rule, prefer
to make their own tongs. The black-
smith who stands all day at the forge
working with poor tongs will find
when the day’s work is over that the

~ hand that held the tongs is much more

weary than the one that held the ham-
mer. There are two methods of fqrg—
ing tongs: One is to make the jaw
and handle of a single piece without
welding. The other is to forge the jaw
and weld on the handle. For light.
tongs the first method is more common,
but for heavy work the second is almost
invariably employed. Fig..112 shows:
the -operations gone through with m
the making of a pair of common flat
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jaw tongs, such as are used for holding
stock up to about 78 of an inch thick,
and are made as follows:

Stock 34 of an inch square should
be used, being first bent, as shown at
A, Fig. 112. The eye is formed by
laying this bent piece across the an-
vil, in the position shown at B, the
stock being flattened by striking with
a sledge at the edge of the anvil. This
will form the shoulder for the jaw. A
set hammer can be used to form this
shoulder by placing the piece with
the other side up flat on the face of
the anvil and then holding the set
hammer, so as to form the shoulder
with the edge of the hammer; then
flatten the eye. The handle is then

drawn out with a sledge, the metal’

being worked, as shown at C. Notice
particularly, that when work is drawn
out this way, that the forging is to be
always held with the straight side up,
the corners of the anvil then forming
the sharp corners up against the shoul-
* der on the piece. If you were to turn
the piece the other side up, there would
be danger of striking the projecting
shoulder with the sledge, and so knock-
ing the work out of shape. ‘A set ham-
mer or swage must be used for finishing
the stock up against the shoulder, and
the handle should generally be smoothed
off with a flatter or else betweea the
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top and bottom swages. The jaw
may be flattened toward a point, as
shown at D, if desired. Usually the
inside face of the jaw is slightly creased
with a fuller, so as to make sure that
the tongs will grir the work firmly
with the sides of the jaws and not by
simply touching at the one point in
the centre, . as jaws will frequently
do if this crease is not made. After
the tongs have been shaped and fin-
ished, the hole for the rivet must then
be punched or, better, drilled. The
rivet should drop easily into the hole,
being about 182 of an inch smaller
in diameter than the hole. The straight
end of the rivet should be brought
nearly to a welding heat, the two parts
of the tongs placed together with the
holes exactly in line, the rivet inserted
and the end headed over. This head-
ing should be done with the pean end
of the hammer. After the rivet has been
fastened, the tongs will naturally be
somewhat stiff, but if the jaws are
opened and shut several times with
the rivet still hot, the tongs will soon
work finely. Generally the tongs should
be finished by getting the jaws parallel
when the handles are separated, by
a fair amount when at the end by
fitting to a piece of stock of the size
for which the tongs are to be used.
Fig. 113 gives dimension drawings
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for a pair of light tongs. The jaws
should be made from either Bessemer
steel, or American tool steel, which
is a better grade of steel. The handle
should be made from Norway iron,
14 in. square. The scarfing for the
welding together of the jaws and handles
is shown at A and B. The ends of
the handles are upset and scarfed and
then welded to the jaws, using borax
or some other flux. It will not be
necessary to give any further directions
for the making of this particular pair
of tongs, as the same directions given
above should be amply sufficient for
the amateur to readily complete this
exercise successfully.

Frequently light tongs are made
from flat stock, by making a cut with
a small narrow fuller at the right dis-
tance from the end of the bar, so as
to leave stock enough with which to
form the jaw between the cut and the
end, as shown at A, Fig. 114. This
end is then bent over, as shown at B,
and a second fuller cut made, as shown
at C, this to be used in forming the
eye. The other end of the bar is then
drawn out to form the handle, which
is indicated by dotted lines in the
figure. The jaw is then shaped, the
rivet hole is punched or drilled into
tongs, and finished, as shown at D,
in the usual way.

TONGS FOR ROUND STOCK

Tongs for holding round stock may
be either of the methods just described,
the operations in making being pre-
cisely the same, with the single excep-
tion of shaping the jaws. This is
usually done in this way. A top fuller
and a bottom swage are used, the
swage being of the size at which it is
wished to finish, the outside of the
jaws and the fuller being the size -of
the inside of the jaws.. The jaw is
held on the swage and the fuller is
placed on top, as shown and driven
down on it, forcing the jaw to take
the desired shape, as shown at A,
Fig. 115. The jaws are then riveted
together and generally fitted with a
piece of stock of the proper size held
in the jaws.

When tongs with welded handles
are made, as shown in Fig. 113, it was
noticed that a short bar only was

forged, and to this was welded a bar
of round or square stock to form the
handle. Fig. 116 simply shows the
relative lengths of the jaw and handle
before the weld is made.

Fig. 117 shows a pair of pick up tongs.
These tongs are usually drawn out
from a flat piece of stock and then
bent, as shown in the figure. No further
description should be necessary for
making these tongs. '

Bolt tongs are usually made from
round stock, although square stock
may sometimes be used to advantage.
First, the bar is bent into the shape
shown in Fig. 118. This is usually
done with a fuller over the edge of the
anvil, as shown at A. When the exr
treme end is bent, the bar should be
held nearly level at first and then
gradually drop them, as shown by the
arrows, until the end is properly bent.
The top edges of the anvil proper are
usually rounded sufficiently, so that
this may be done without making a
crack in the bar. The eye is then
flattened with a set hammer and bent
between the jaw, and the eye is then
worked down to the required shape
over the horn of the anvil, and generally
on the anvil itself with the same tool.
The jaw is rounded and finished with
a fuller and swage, as shown in Fig. 119.
This might be termed a side view, the
end view of the same tool being shown
in Fig. 115. )

There is a common tendency, 1
making bolt tongs, for the spring of
the jaw to open up altogether too
much in forging. If this happens,the
jaw may be bent back into shape with
a hammer, as shown at B, Fig. 102,
or else on the face of the anvil, as shown
at A. The first bend may also be made
by another method, as shown in Fig.
121, where a fuller and swage block
are both used, or a swage of the proper
size might be used in place of a swage
block. In order to bend the iron
successfully with a swage block, it
must be brought to a very high heat.

The next article will contain the
description of some other simple forg-
ings. We have nearly reached the
point where we shall take up the dis-
cussion of the making of tools which
require tempering. As these are made
from steel, I wish at this time to give
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a little: further information on steel
to supplement that given previously
~in the discussion of metals in one of
the earlier articles.

The designation of steel was formerly
confined to those forms of iron which
could be hardened by heating to red-
ness and then plunging in cold water.
The introduction of the Bessemer pro-
cesses marked a new era. The metal
produced by this process lacked the

fibrous character associated with
wrought iron, and took on more or
less the character of steel. Those

varieties possessing more than 39, of
carbon sensibly harden when treated
in the same manner as steel, but with
less carbon this is not the case. Other
processes producing similar soft metal
sprang up, and the term steel has come
to include a large variety of material
having very widely different proper-
ties. Some of these varieties are even
softer than wrought iron and cannot
be hardened. The hardening prop-
erty depends directly on the amount
of carbon the metal contains, so that
a classification based on the percentage
of that element is the most convenient.
Steel containing less than .5%, is classed
as mild steel. Steel proper contains
from .59, to 1.79, of carbon. The
different. nature of these metals is
shown by the use of such titles as
Bessemer, Siemen’s or open-hearth
steel. Some of these contain as little

as .13%, of carbon, less than is usually
present in wrought iron. They differ
from that metal in being free of fibre,
more even in grain and, unlike it, are
obtained in a state of fusion and cast
in ingots.

The fracture of steel becomes finer
the larger the proportion of carbon
present, but is affected by such treat-
ment as hammering cold. Steel of
hard temper, breaks with a bright,
uniform, bluish, gray, finely granulated
fracture. After hardening, the color
is somewhat whiter.

It is very malleable, but requires
working more carefully and at a lower
temperature than wrought iron. Steel
containing less than 1.259, of carbon
can be welded. A lower temperature
must be employed than for malleable
iron, or the steel will be burnt. To
render the surfaces clean at the lower
heat, borax mixed with about one-
tenth of its weight of sal ammoniac
is employed to dissolve the scale.

The specific gravity varies from 7.624
to 7.813, in the unhardened state,
and 7.55 to 7.75 in the hardened con-
dition, showing that expansion occurs.

The melting-point varies with the
proportion of carbon. The softest melts
a little below 1,600 degrees C. The
hardest, at about 1,400 degrees.

The tenacity varies from 22 tons
in mild steel to upwards of 70 tomns
in steel of hard temper. Its elasticity
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exceeds that of wrought iron, while its
ductility is equal to the best qualities
of that substance. The mild varieties
suffer a lengthening and diminution
in area, when subjected to a stretch-
ing force greater than wrought iron.
The lengthening of the harder varieties
is much less, but the elastic limit is
high.
The methods of producing steel may
be classed as follows:
1. Direct methods:
(a) From iron ores.—Catalan and
analagous processes.
(b) From cast iron.—Puddled steel.
2. Indirect Methods:
(a) By the carburization of mal-
leable iron in an unfused
- state.—Cementation and case-
hardening processes.
(b) By carburization of molten
malleable iron.

(1) Fusion of bar iron with

carbon in crucibles.—Cast
crucible steel and Wootz
processes.

(2) The carburization of mol-
ten malleable iron ob-
tained by complete or
partial decarburization of
pig iron. Bessemer and
open-hearth processes.

Excellent steel of middle temper can
be made in open hearths of this type,
by giving the tuyere less inclination,

so that the blast does not play so di-
rectly on the accumulating mass of
metal, and removing the slag more
frequently’ than in malleable iron.
In making steel in these hearths,-
less small ore is added, so that the slag
is less basic, and less blast employed.
By these means, the reduction is some-
what prolonged, affording opportunity
for carburization by decomposition of
carbon monoxide by the spongy iron,

,while the direction of the tuyere and

the removal of the slag prevent de-
carburization by the oxide of iron it
contains, and by the air. The presence
of manganese in the ore is also favor-
able to the production of steel. Its
oxide gives greater fluidity to the slag,
and is less energetic as a decarburizing
agent.

Steel can’ be made in the  puddling
furnace by arresting the process before
decarburization is complete, sufficient
carbon being left to constitute steel.
White pig irons containing manganese
and free from sulphur are best adapted
for the purpose.

(To be continued.)

Weather-resistant Plaster Mortar.—
Mix 6 parts of .freshly-burned plaster,
3 parts of brick dust, and 4 parts of
blast-furnace slag sand with sufficient
water, into a mortar and immediately
before use add 2 parts of iron filings.
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AN OLD BICYCLE CONVERTED INTO A GRINDER

As there may be some amateur
mechanics (particularly automobilists)
who do not possess a grinding and
polishing machine, although they would
find such an appliance of considerable
use, it is thought that the accompanying
description and illustration of amachine,
made by the writer in about an hour's
time and at practically no expense,
might be of interest.

The cheapness and ease with which
it can be made are due to the utiliza-
tion of certain parts of a bicycle (which
is usually available or can be obtained
for a_smaill sum, second-hand) for the
driving mechanism, and to the employ-

ment of a convenient work bench or
strong table as a stand. The bicycle
should have as high a gear

the rear wheel, and nailed to a board
at the top, so as to clamp the bicycle
frame tightly between them, with the
axle in the holes previously mentioned.
This board should be firmly fastened
to the top of the bench, and should be
long enough to bring the grinding
wheel in a convenient position, while
its width should be sufficient to cover
the tops of the axle supports. An
upright board should support the head
of the frame, so that the pedals will
clear the floor by about 2 in.

The grinder head, used with this
foot-power device, consists of a block
of wood about 3 by 3 in., fastened
firmly on to the top board by nails
or screws, and of sufficient height to
bring the grinding spindle to the desired
position, a brass bushing, which is of
about 24 in. iron pipe size, tightly

- fitted in a hole in the top of the block,

a grinding spindle, and grooved wood
pulley. The spindle is the only piece

requiring lathe work, and even this

may be eliminated by using a straight
rod (the bushing tube being of a size
selected to fit it), and very carefully
threading it with a %% in. 12 die for
the collar and clamping nut.

It is, however, much more satis-
factory to have a turned: spindle, as
it can then be made a better fit in the
bushing, and the inner collar and part
carrying the wheel can be turned true
with this bearing surface. The part
of the spindle that goes into the inner

e R e e -
as possible (it is not injured, r- g -5'6"--?:— - -)1
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should have its front wheel, b LT

forks, handle bar, and back
tire removed.

In order to support the
remaining parts, two boards
about 114 by 41in., reaching
from the floor to the top of
the bench, should be pro-
vided, and these should each
be drilled 16 in., from the
bottom, with a hole of a size
to fit tightly on the nuts on
the ends of the rear axle.
These boards should be nailed
to the floor on each side of
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DIMENSIONS OF THE GRINDER HEAD. -
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collar should be made a drive fit in
the collar, and the latter should be
turned while in place on the spindle.
A nut and large washer should be pro-
vided for clamping the grinding wheel
on the spindle.

The other end of the spindle is formed
with a threaded taper for polishing
and buffing wheels, although it would
be cheaper to leave it blank. It could
also be arranged to carry a second
grinding wheel, if desired. The pulley

which goes on this spindle is cut (if
possible turned) out-of a piece of hard
wood, and is bored so as to make a
tight fit on spindle. )

If it should show any tendency to
slip, a set screw can be run ’ghrough
it and against the spindle. This com-
pletes the machine with the exception ofa
3 in. leather belt, a grindng wheel (34 by
6 in. is a good size), and, if desired, a
tool rest which can be rigged up around
the wheel.—Home Handicrafts.

THE POULSEN WIRELESS SYSTEM

All systems of radio-telegraphy at
present in commercial use are founded
on the principle that when energy is re-
leased in the form of an electric spark it
creates a disturbance in the ether. which
conveys some of that energy to a dis-
tance in the form of waves, the presence
of which 1s detected by appropriate in-
stzuments. To use an acoustical simile,
& s given to a stretched string by
1 This energy may
ated chiefly in the form of air
s by suddenly releasing the string.

charging of a condenser, while
s ©f the string is like the spark
. tollowed in both cases’by the
gsmemamon of waves.  Electrically speak-
z sslazvely long pauses follow each
wmaim of echer waves; it is, therefore, ob-
*3 S3: if these mactive pertods could
T2 283 wd by a continuous stream of
=raves more energy would be available
2o0 Zetaozon at the distant stations, and
thecsfore  Dbetter telegraphic  results
womld be obtained.

Teulsen of Copenbagen solved this
problem, says the Lendon Times, by
putting a Duddell singing are into a mag-
zetie fleld and feeding it with hydrogen
gas. The Duddell arc cousists of a con-
tinuous current arc shunted by acapacity
and inductance. Acoustically speaking,
Duddell found that the stretched string
could be made to vibrate continuously
(though feebly) by bowing it, and Poul-
sen supplied resin to the bow. Very
little energy is necessary Lo throw a hody
into vibration, provided it receives im-
pulses corresponding exaetly o its nat-
ural period of vibration, This principle

of resonance holds true electrically, and
it was at once seen what an important
factor this would become in power econ-
omy with a Poulsen arc as an impulse
generator, seeing that a continuous
stream of definitely timed impulses
would be available at the receiving sta-
tion, besides being noiseless in operation.

To take full advantage of cesonance it
was necessary that the waves should be
constant, and researck was conducted on
the original Poulsen lamp oy Messrs. von
Traubenberg, Tiedemand. and
with the result that the new gezerator
gives a wave of such cozstarcy that iis
extreme variation is oolyr 033
in other words, & wawve czs lometre
long has a maximus: vegzwion of 35 cen-

timetres. The edcismer of 2 Pculsen
generator is high. heing about 60 per
cent., but the iaterss= is that

with a loose induodve coupling the ef
ficiency rises instead . as is the
case with spark s
of these continuous waves is Tast accom-
plished by a very ingsnious a= simple
device invented by Pedersen (z colleague
of Poulsen), consisting of Two Cross Wires
in rapid vibration, which alternately
make and break the circuit, and is called
a “Tikker.” When the conzact isbroken,
the waves, which have teo high a periodi-
city for the ear to detect. charge a con-
denser, and when the contact 1s mafie
again the accumulated energy is dis-
charged through a telephone or other
detector.  As its name indicates, by the
heating of a thermojunction it rectifies
the high frequency current set up in the
oscillating circuit (with which it is 1
series) into a continuous current which



can be used to actuate a relay or measur-
Ing instrument.

Another interesting receiver is an
adaptation of the Edelmann thread gal-
vanometer, whereby the passage of os-
cillations through a thin gold wire in a
magnetic field cause it to sag; this move-
ment is photographically recorded on a
moving strip of sensitized paper which
1s automatically developed and fixed.
As there are no mechanical parts, and
therefore no inertia to overcome, the
speed at which this recorder will work is
far greater than any transmitter yet in-
vented is capable of sending. With an
automatic transmitter, messages have
been sent and printed at a rate of 120
words per minute over a distance of 560
miles. It is interesting to note that this
detector works with one one-hundred-
millionth of an ampere.

Averyimportantfeatureof the Poulsen
system is the ease with which disturbing
elements cun be eliminated at the receiv-
ing station, and this is a matter of vital
importance in practical work. Reso-
nance being exact, the tuned circuit can
be removed so far from the antenna in-
ductance—in other words, the coupling
can be loosened—until all disturbance is
cut out and only the signals from the
transmitting stations are distinguish-
able. For this purpose a coupling of as
much as 8 feet has been used.

As a proof of the exactness of tuning,
two ‘messages haye been simultaneously
received on one antenna where the dif-
ference in wave length was less than 2
per cent.; one transmitting station-was
210 miles away, and the other 560 miles.
In addition to telegraphy, it was evident
that telephony was also possible. By
means of a microphone, the voice could
be easily made to alter either the intensi-
ty or length of the continuous waves.
Experiments over short distances gave
such excellent results that rapid strides
were made, until at length the station
at Weisensee, Berlin, was able to trans-
mit audibly to Lyngby near Copenhagen,
a distance of 260 miles overland. Over

smaller distances, the wireless telephone’

1s marvellously clear, and the absence of
sound distortion is remarkable. A
thermo cell is used as detector, though it
would be interesting to try one of Dr.
Fleming's ionized gas detectors; but the
problem in long distance radio-telephony
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is not so much with the detector as in
finding a microphone capable of carrying
sufficient energy for transmitting pur-
poses.

The achievements of the Poulsen sys-
tem may be summed up as follows:

TELEGRAPHY AND INTERCOMMUNICATION

Portable station, 6 K. W.—270 miles
over land.

Duplex receiving with 2 per cent. dif-
ference in wave length-—560 miles over
land and sea.

Auto-transmission and reception at
120 words a minute—560 miles over land
and sea.

Fixed stations, 5 K.W. and 3 K.W.—
2,100 miles over land and sea.

TELEPHONY

260 miles over land.

The future of commercial radio-teleg-
raphy probably lies in long distance
work, to which the Poulsen system par-
ticularly lends itself. A large station has
been erected on the west coast of Ireland,
for the purpose of demonstrating the
possibilities of the system on a large
scale by transmitting at high speed to a
similar station in Canada. As the dis-
tance is but 2,800 miles, while 2,100
miles have been successfully covered
with but five k.w. high frequency energy,
there is no room to doubt that with the
large power installed in Ireland, another
trans-Atlantic radio-telegraphic service
will soon be available. Sir William
Preece hailed Poulsen’s discovery in its
early days as sounding the death knell
of spark wireless telegraphy.

The development of this system has
entailed an expenditure of $500,000, and
also research of a most exhaustive
nature.

A successful test of wireless telephony
was recently conducted between the
British cruiser ‘‘Furious’ and the school-
ship ‘“Vernon.” Both vessels were
steaming at full speed, separated by a
distance of 50 nautical miles. The De
Forest system was used. The inventor
operated the transmitter on the “‘Fu-
rious,” while Mrs. De Forest received
the messages on the “Vernon.” The
test consisted largely in repeating stock
quotations and it is stated that out of
154 figures, there were only two mis-
takes.
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THE PRINCIPLES OF THE STEAM INJECTOR

BY F. L.

It is really appalling how few en-
gineers truly understand the working
principles of the steam injector. Ask,
and a very large percentage of them
will frankly tell you that they do not
understand it and that no one else
does. Others will give you theories
of it which go straight against the
rules of steam and hydraulics. There
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are very few who can tell you its true
principles. It does seem hard to under-
stand how steam can leave a boiler
under pressure, pass through this little
contrivance, and then re-enter the
boiler against the same pressure, carry-
ing with it a stream of water. It is
hard to see why the steam does not
escape down the suction hose or the
overflow. However, in spite of all
this, the operation of the injector is
no miracle, nor perpetual motion, and,
like everything else, has its reason.
Now let us study the action of the
steam and water in the injector. To
understand it thoroughly we must
know a few rules of hydraulics. In
Fig. 1, water issuing from the orifice
A" will rise to the same height as the
head of the water, minus the head lost
in friction on the sides of the orifice
and the resistance of the air. These
two losses will amount to a great deal
where the opening is small-and the
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head high. According to this rule,
water discharging from pipe “A," Fig. 2,
into pipe “B” will produce the same
pressure in the latter as the pressure
is in the former minus the friction—
which would be a good deal in this case.
Now, keeping these two rules in mind,
see Fig. 3, which shows one of the
simplest forms of the injector. It 1s
composed primarily of a steam nozzle
“A,” condensing tube “B,” and de-
livery tube “C.” To operate the in-
jector, the lever “E’ is drawn back,
which removes the ground plug" “D”
from the steam mnozzle. The steam
then rushes through the condensing
and delivery tubes against the check
valve, but. being light has not power
to open it, so it lifts the overflow valve
“F’" and passes through a tube con-
nected around the injector to the pipe
marked “overflow,” and thence to the
atmosphere. The steam, being expan-
sive, of course passes through the con-
densing tube at a very great velocity,
much greater than would water or any
non-expansive fluid, but, according to
the rules of hydraulics, even the much
slower water will produce pressure
to re-enter the boiler minus the loss
in friction. Now, if we could only get
water to pass through the condensing
tube, at a velocity even near as great
as the steam, its momentum would
be great enough to enter the boiler.
Just a glance will show how the injector
1s able to give the water this velocity.
The steam passing through the con-
densing tube produces a partial vacuum
in the feed water pipe, which causes
the water to rise. The steam then
catches it and blows it through and
out the overflow. For a time steam
and water pass together out this pipe,
but soon enough water rises to con-
dense all the steam before it gets through
the condensing tube. This leaves a
solid stream of water, moving at a
velocity nearly equal to that of the
steam to strike the delivery tube.
The result is ample pressure to enter
the. boiler. As soon as the water
begins to enter the boiler, the overflow
Valve.closes,. which prevents any air
from interfering with the operation.
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It is very important that engineers
should know the theory of the injector,
for, by doing so, they are able to tell
more readily its ailments, when it
refuses duty. For instance, when a
stream of steam and water continues
to flow out of the overflow, it is evident
that the feed water valve is not open
wide enough or the pipe has an ob-
struction in it, as there is not emough
water to condense all the steam. When
a stream of water flows from the over-
flow, especially if it is not very hot, it
is almost certain there is mot steam
enough to give it the required velocity;
and, if more steam does not remedy it,
the check valve is either stuck on its
seat or the delivery pipe obstructed.
When a mixture of steam, air and water
escape - from the overflow, the over-
flow valve is up. When stopping the
injector, always see that the check
valve closes. This may be told by
the sharp click it makes, as it goes
shut, or by watching the overflow for
a few moments. If it has failed to
close, first water and then steam will
escape from the overflow, and, if tapping
on the valve with a stick does not
remedy the trouble, the fire will have
to be pulled out, as the escaping water
will soon leave the boiler dry. On
account of this, most injectors are
fitted with a stop valve between check
valve and boiler, which may be closed
- In such emergencies, and then the
check valve removed and cleaned at
leisure.
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FIGURE 3

An 'electric barometer has recently
been invented, which depends for its
operation upon the short-circuiting of a
U-shaped carbon filament by means of a
barometric mercury column. The fila-
ment dips into the top of the column, and
as the atmospheric pressure increases,
the mercury rises in the tube, cutting
down the length of the exposed part of
the filament, and thus reducing the re-
sistance. As the mercury is also affected
by temperature, a second filament and
mercury column is provided. In this
column the tube is sealed, so that the
mercury will not be affected by atmos-
pheric conditions. As the filament is
more or less covered by the thermometric
column, the resistance correspondingly
varies, and this variation in resistance
-1$ introduced in the circuit of the baro-
metric filament, so as to counteract the
temperature variations in the latter.

The government telegraph lines in
France have -adopted a system of charg-
ing only one centime or a fifth of a cent
per word for 'messages dispatched at
night. This rate applies to messages
containing at least fifty words. In this,
way it is hoped to keep the wires almost
as busy at night as in the daytime. The
value to the commercial world will be
that a business man can send by tele-
graph a communication, comparable in
length with an ordinary letter, and at but
little over regular postage rates, with
the assurance that the message will be
delivered the very first thing on the fol-
lowing morning.
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WIRELESS TELEGRAPH SIGNALLING ON RAILROADS

FRANK C. PERKINS

The accompanying illustration shows
an experimental car used for demon-
strating the transmission of signals to
moving trains by wireless or radio-teleg-
raphy, as designed by Dr. F. H. Millener

and constructed at the Union Pacific’

Shops at Omaha, Nebraska. The car
carries antenne which receive the cur-
rent and transmit it to relays and mag-
netswhich, in turn, startamotorattached
to the car controller, thus starting the
car as one of the experiments.

Dr. Millener states that his experi-
mental car is not operated by power
transmitted from a remote point, but
is operated by a storage battery and
that the experiments were simply the
transmission of impulses from a central
point as a means of starting the car,
ringing a bell or imparting other audible
signals to the operator in charge of the
car.

This experimental car was so arranged
that by wireless telegraphy relays opened
and closed circuits to operate a whistle
or bell, and, if desired the mechanism
could be designed to set the brakes by
the wireless transmission of current
from a central station.

It is stated that in actual practice on
long roads the method of stringing a
wire parallel to the track and trans-
mitting the current to the car by the
induction method would be entirely

_satisfactory. It is stated that the cen-

tral station method has been used over
distances of about five miles, and thpt
this limit was due to a lack of facilities
rather than inability to transmit to a
greater distance. It is said that the
practicability of this wireless system _of
transmitting signals over greater dis-
tances for railway service is to be dem-
onstrated on the Union Pacific Railroad
between Omaha and Fort Leavenworth.

The inventor holds that there is little
chance of transmitting power for com-
mercial purposes by a wireless system
and maintains that telephoning to a
moving train is not a success, due to
inability to provide a satisfactory tele-
phone instrument for this service; but
that equally good results can be ob-
tained by a system of transmitting sig-
nals by wireless telegraphy to the trains,
as there is no particular benefit to be
gained by the engineer conversing with
the train dispatcher.

Wireless Truck Equipped in 1907
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Wireless Controlled Electric Truck, designed and operated by Dr. Frederick H. Millener, E.E.

Dr. Millener maintains that he can
communicate with as high as thirty-five
trains, selecting any train without sig-
nalling the others. A remarkable feature
of this experimental electric truck is
that by the use of a mechanical selective
system, the inventor has been able to
move the storage battery car shown in
the illustration, or rather control it, giv-
ing it four speeds ahead, stop it, and re-
verse it at the same number of speeds,
or starting or stopping it at will. It was
also possible to ring a bell without inter-
fering with the other signal, and the in-
ventor maintains that he sees no reason
why gates or bells at a crossing, as well
as moving trains, may not be so operated
and signalled.

The largest induction motor in the.

world was started recently at Gary, Ind.,
where it is installed in a large rolling
mill. The motor is rated to develop
6,000 horse power. It is of the three-
phase 25-cycle type, and two 2,000-kilo-
watt Curtis turbines generate the cur-
rent necessary to operate it. The motor
receives the current at 6,600 volts. By
using a step-by-step controller starting
at 1,350 volts, the motor was successful-
ly started in the proper direction, comm-
ing to full speed in 45 seconds.

The first popular application of electric
heating for household use was in connec-
tion with the electric sad-iron. Now
there are a large number of heating ap-
paratus in use, which are proving very
successful for occasional use or in cer-
tain special circumstances, although not
in the least competing with coal for ordi-
nary heating purposes. In a paper pre-
sented at the recent meeting of the
American Institute of Electrical Engi-
neers by Mr. W. S. Hadaway, Jr., on
electric heating, he estimates that one
watt will heat one.square foot of com-
mon radiator surface through 1.26 deg.
F. The cost of a kilowatt hour he places
at 6.7 cents, and the cost of one steam-
heating unit at 40 cents. On this basis,
electric heating would be fifty times as
expensive as steam heating. No doubt
the time will come, however, when the
current which 1s generated from heat at
the power station can be reconverted
into heat at the house with sufficient
economy to compete with the coal fur-
nace.

Ask poor people ‘“‘which would you
rather have—talent or wealth?”’ and
they will answer “Wealth.” Ask rich
people the same question, and many of
them would answer, “Talent.”
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under his initials and town;

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

guarantee to answer within a definite time.

QUESTIONS AND ANSWERS

Questions on electrical and mechanical subjects of general interest will be answered, as far as possible, in
this department free of charge. The writer must give his name and address, and the answer will be published
but if he so requests, anything which may identify him will be withheld. Q

tions must be written only on one side of the sheet, on a sheet of paper separate from all other contents of letter,
i i 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
after receipt. Questions for which a speedy reply is desired will be answered by mail if fifty cents is enclosed.
This amount is not to be considered as payment for reply, but is simply to cover clerical expenses, postage,
and cost of letter writing. As the time required to get a question satisfactorily answered varies, we cannot

If a_question entails an inordinate amount of research or calculation, a special charge of one dollar or
more will be made, depending on the amount of labor required. Readers will in every case be notified if such
a charge must be made, and the work will not be done unlgss desired and paid for.

ues-

1044. Material of Brushes.—Transformer.
F. P. H, Baltimore, asks: (1) I have a %
h.p. Crocker-Wheeler motor which I am
going to run ‘as a dynamo and which will
furnish 12 volts and 10 amperes. Which
would be better and more efficient to use,
copper or carbon brushes, and what size?
(2§) Are the attached drawings and dimen-
sions suitable for a small stepdown trans-
former, to reduce 110 volt a.c. to 5 volts?
The iron core is to be made of annealed sheet
iron, the primary on one limb and secondary
on the other limb. Give size of wire for
both primary and secondary, and number
of layers on each, so as to allow a current
of about 10 amperes, or as much current as
possible for this size core, to be taken with-
out undue heating. Would it be practical
to divide the secondary into 5 windings, so
as to make a rectifier in the circuit, or so as
to obtain from 5 to 25 volts by combining
the different windings, and would this affect
the size of the wire? Also give the watt
capacity of the transformer. Ans—(1) Car-
bon brushes are ordinarily preferable, but
are not usually possible for machines that
generate less than 50 volts. (2) You will
get poor regulation if you dispose the two
windings on separate limbs of the core.
Better place half of the primary and half of
the secondary on each limb. ‘Also, let the
primary be over the secondary. That is,
make the primary large enough to slip over
the other, with plenty of room between for
insulation. Instead of winding so many
sections, it will probably suffice to have only
two, which you can put at will in series or
parallel with each other. Let each second-
ary comsist of two layers, 32 turns per layer,
of No. 13 wire. Each of the two coils will
generate 5 volts and be capable of carrying
5 or 6 amperes, so you can get 5 volis and
10 to 12 amperes with parallel connections,
or 10 volts and the lower current with the
series connections. Primary will consist
of 90 turns per layer, and 8 layers in each of
the two coils, of No. 24 wire, these two coils
being permanently connected in series. We
do not understand your reference to a rec-
tifier.

1045. Interchanging Motors. L. N. A,
Chester, S.C., asks: Why cannot two direct
current generators be used as motors to ad-
vantage in a mill that is changing over from
steam drive to electric drive? They have

been used heretofore for lighting pﬁr%oses.
The first one was made by the Westinghouse

Elec. & Mifg. Co., 37% k. w.,—e.m.f.
125—amps. 313—speed 900. The second

was made by Triumph Elec. Co., Cincinnati,
50 k.w.—125 volts—900 rev., and compound
wound. They are both belted machines.
The current for them to be run by is 3 phase,
125 volts, alternating, at approximately 60
cycles per second. If they can be used to
advantage, about what h.p. would they
generate as motors? Ans.—The two direct
current generators probably have four poles;
therefore, as alternating current machines,
the speed to care for 60 cycles would be 1,800
rev. per min. Undoubtedly they would not
stand this speed. If they could, they might
be used as synchronous motors, but they
would not be self-starting, and would require
some source of direct current to energize
the field magnets. Three rings would have
to be attached to each armature, probably
by displacing the commmutator. In conse-
quence of the double speed, they would be
capable of fully twice the present h.p. rating.

1046. Potentiometer. E. G., Rochester,
N.Y., asks: (1) Where can German silver
resistance wire for a potentiometer be ob-
tained? (2) I have a bipolar d.c. dynamo,
with armature of the Gramme ring type,
having 15 coils and 15 segments in the com-
mutator, and is wound with No. 24 wire. I
have the same size on the field coils. How
can I change the machine into an a.c. single
phase generator for 110 volts? Ans.—(1)
Almost any electrical supply house. Try
Manhattan Electrical Supply Co., New York
City, if you cannot obtain it in your city.
(2) You have given no dimensions, and we
cannot conjecture what voltage the machine
will generate. If you will wind paper over
the commutator, slip on two separate copper
rings, attached respectively to as mnearly
opposite points in the winding as is conven-
ient, separately excite the field magnet with
direct current, you can get alternating current
from the rings. For 60 cycles a speed of
3,600 revolutions per minute will be necessary.
The voltage we cannot predict, but it will
be about .7 of whatever direct would be
generated at that speed.

1047. Motors. . A. D. P., Island Falls,
Me., asks: (1) What is the mechanical
difference between shunt winding and series
winding in dynamo and motor making? (2)
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How long will a dry cell battery last in con-
tinual use? (3) How long will it keep its
strength if laid by and not used? Ans—
(1)The same machine can be wound in either
manner, or indeed can have exchangeable
windings of both sorts. In actual use, how-
ever, the applications of motors with these
two fundamentally different principles are
so marked as to lead to few instances of con-
fusion. The shunt winding is needed for
ordinary stationary purposes, where a fairly

constant speed is desired, or is imperative.

The series motor is inherently a variable
speed device, like a steam engine without a
governor, and is, therefore, selected for rail-
way and elevator uses,—in every case the
armature being definitely geared or coupled
to its load, and directly under the control of
an attendant.

1048. Voltmeters and Ammeters. J.J. R,
Newton, Kansas, asks: (1) Why does a
high resistance galvanometer measure am-
peres and a low resistance galvanemeter
measure volts? (2) From what company
can I obtain metals and chemicals for electro-
plating? (3) Where can 1 obtain sheet
aluminum? Ans.—(1) We think you have
quite the wrong idea. Considering the in-
struments as a whole, the very opposite is
the truth. A voltmeter must have a high
resistance, else it will steal too much current
for economical working, and also the heat
Tesulting will endanger its own existence.
An ammeter is inserted directly in the main
circuit, hence it must have a low resistance,
so as not to waste an undue voltage in forcing
the current through it. In the case of per-
manent-magnet movable-coil ammeters (Wes-
ton), most of the current is passed through
a low resistance shunt. Read Chapters XIX
and XX of the Engineering Series. (2)
Hanson & Van Winkle, Newark, N.J. (3)
glttsburg Reduction Co., New Kensington,

a

1049. Toy Alternating Current Motors.
J. R, E,, Christiansburg, Va., asks: (1) How
is it that a toy motor with commutator and
bmsl}es: runs on an alternating current, and
why is it that the alternations do not counter-
act one another and produce no effect upon
the armature? An ordinary direct current
motor will operate as an induction motor if
the brushes are short circuited. That is
what the books say, and that implies that
they will not run unless the brushes are con-
nected. (2) How long will one of the d.c.
motors with cast field thus run without
heating too much? Ans.—If you try a
direct current motor on its intended circuit,
the armature will rotate in a certain direction.
In this test you made no particular reference
to which binding post you attached a given
wire. Now, if you exchange these two wires,
thereby reversing the current in the motor,

. the direction of rotation will still be the same.

No matter how fast you make the exchange,_

the result will be as before. Therefore, if
you apply a current that is rapidly alternating,
there is no reason why the direction of rota-
tion should be affected. The only detraction
is that sparking and heating will result. See
Chap. XVI of the Engineering Series.

1050. Armature Winding. B. E. Co.,
Richmond, Va., asks for diagram of a drum
armature that has three or more wires going
to each segment of commutator, also what
style of winding it is? Ans.—The only
difference from the ordinary kind is that two
or more wires are wound in multiple, rather
than a single large wire. The bundle of
small wires is more easily arranged on the
core, is easier to bend, and generates less
eddy currents than the single equivalent
wire.

1051. Field Magnet Winding.—133-cycle
Motor. H. L. S., Coldwater, Mich., asks:
(1) With 12 slot laminated armature 3 in.
diam., 124 long, wound with 12 coils, 50 turns
each of No. 22 wire, connected with 12 seg--
ment commutator, what will be the correct
shunt winding with field magnet of ‘‘Man-
chester” type? What will be the voltage
and output? What should the speced be?
(2) Would it be practicable to rewind an old
133 cycle induction motor for 3,600 R.P.M.
on a 60 cycle 110 volt line, by combining
four poles on each side for one, and winding
somewhat like the slotted stators of large
motors? Would it be better to combine
three poles instead of four, leaving two
vacant? Ans.— Your sketch of field magnet
does not indicate whether the cores are of
wrought or of cast iron. Supposing the
former to be the case, we should think the
machine should be capable of generating
50 volts, and if so, a shunt winding of 3 Ibs.
of No. 25 single cotton-covered wire should
suffice. (2) For 3,600 revolutions per minute
on a 133-cycle circuit the actual number of
active field poles will be four. The rest
you mention must belong to the starting
coils. For 1,800 revolutions on a 60-cycle
circuit, you still need four poles, which you
can get by dispensing with the starting coils
and winding new main coils that will embrace
adjacent pairs of the entire eight poles. Prob-
ably No. 22 wire will suffice.

1052. Re-energizing Permanent Magnets.
R. C. B., Northport, N.Y., says: I have a
magneto sparker with two permanent mag-
nets, size of sketch on other side. Magnets
are weak, and I wish to recharge to saturation.
How many turns of what size wire required
on each leg of magnet, using 110 volt direct
current, with how many 16 candle incan-
descent lamps in series? Ans.—It really
makes little difference what particular wind-
ing you use. Take any wire you happen to
have on hand, and wind two coils that will
fit over the limbs of the magnet, extending
the entire length of the straight portions,
and leaving an eighth of an inch of clearance
for insulation at the corners. If you have
No. 18 wire, use a bank of five or more lamps,—
of course, in parallel with each other, but the
group in series with the coil. Of course the
current is to be kept on for an instant only.
Two pounds of wire will suffice.

1053. Pocket Storage Battery. F. O. S,
Morgantown, W. Va., asks: In replacing
dry battery in a coat flash light, I plan to
make 3 cells lin. in diam. and about 4 in. high,
connecting them in series and using a 5-volt
lamp. (1) Which plate should be the +
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and which the — in the sketch herewith of
one of the cells? (2) Give formula for making
the paste for both plates. (3) Should there
be holes punched in the half inch lead pipe?
(4) Can these cells be charged on a 220 volt
alternating current, using an aluminum
rectifier, by using lamps as resistance to cut
down the voltage, or must I use a transformer
along with the rectifier? Give full directions
for charging these cells. Ans.—Your ideas
of similarity between storage and dry cells
are rather erroneous. The paste that is on
one of the lead plates or tubes must not by
any means be allowed to come in contact
with that on the other. Furthermore, you
seem to make no allowance for sulphuric
acid at all. Watson’s new book on ‘‘Storage
Batteries” will be helpful to you in under-
standing some of tLke fundamental principles
involved. With the proper construction
adapted, you will need a transformer to step
the voltage from 220 to 10 or 15, and then
a rectifier to change to direct. A voltmeter
and ammeter of the permanent magnet type,
and a hydrometer are essentials for any one
who proposes to meet with success with storage
batteries. ]
1054. Small Power Transmission. C. C.
H., Washington, Kansas, asks: (1) What ad-
ditions will be necessary to the common
winding of the Ajax battery motor to make
it run on the current of No. 7 hand power
dynamo, which will light a 12 volt 10 c.p.
lamp and run small electrical railway? The
dynamo has two commutator segments
and the motor has three. (2) How large
an engine would be required to run No. 7
Dynamo at full speed. under full load, and
light lamp as above stated. Which would
be the more satisfactory, a steam or gasoline
engine? Ans.—(1) The ordinary two and
three coil armatures have solid cast iron cores,
and are not, therefore, well adapted for con-
tinuous economnical use. Considerable heat
will be developed from the flow of eddy
currents. Besides, the numerous turns of
wire in such few coils imparts a highly fluct-

uating character to the current, somewhat

imitating alternating currents, and the re-
sulting self-induction brings the actual power
of the apparatus to a rather low figure. We
think it not worth while to try to make
much improvement in the existing windings
but to make different machines. (2) 4 h.p.
would be ample. The danger and trouble
of attending a steam boiler is so much that
you will now scarcely ever find one used for
such small experimental work. The gasoline
engine has quite supplanted the small steam
engine.

1055. Single-phase Rotary Converter.
C. A. M., Tacoma, Wash., asks: I have a
small dynamo I wish to reconstruct and make
a rotary converter for single phase 110 v.
60 cycles. Field ring and poles are one
solid casting of a good grade of cast iron.
It has 4 poles 114 in. square, faces concave.
Diameter of ring inside 73 in., outside
9 in. Width of field ring 3 in. Thickness
of ring % in. Diameter of armature 4 in.,
distance between bearings 5% in. diameter of
shaft %e in. As old armature cannot be

used, I want to get a new one. Give correct
number of slots, size of wire for armature and
field, number of turns, also where can an arm-
ature be purchased? Ans.—The action of
such a machine is rather disappointing. With
only a single phase the limit of load is soon
reached, and your proposed machine is so small
as to be of limited usefulness. In consequence
of the desirable qualification for experimental
pu.r}t)loses of variable electromotive force, you
might find a direct-coupled motor-generator
set more appropriate. Without making a
drawing to scale, with especial data as to
air gap, we could not safely state just what
the winding should be. We could calculate
it for a special fee of one dollar. You do
not state whether armature is toothed or
smooth-core. If the former, the teeth will
induce eddy currents in the solid poles and
heat them, and in the latter case,.there are
difficulties in providing a well anchored four
pole winding. In general, your problem is
to design a direct current dynamo for about
150 volts, provide two collector rings attached
to four points in the armature winding, in
addition to the regular connections to the
commutator. This latter should have at
least 36 segments. To start the machine,
you will have to observe the procedure
necessary in starting any synchronous motor,
such as was described in Chap. XV of the
Engineering Series. As earlier mentioned,
the self-starting induction motor coupled to
a direct current motor would eliminate these
difficulties.

1056. Induction Coil. J. A. G., Tipton,
Ind., says: (1) I have an iron core made up
of No. 20 soft iron wire 1% in. x 16 in.
The primary winding consists of two layers
of No. 12 double cotton-covered magnet wire,
wound over the entire length of core. Primary
and wire have been boiled in paraffin and
fitted into a hard rubber tube, having a wall
742 thick. I wish to wind the secondary
in sections or rings ¥ in. thick, using No. 36
single silk-covered copper wire and filling
about.10 or 12 in. of the length of the pri-

mary. How many sections and pounds of

wire will be necessary to get the greatest
length of spark? (2) What should the
correct diameter of the sections be, and what
material is best to use as insulation between
sections? (3) Is the thickness of the rubber
tube sufficient to withstand the stress between
primary and secondary? Amns.—The best
we can do is to refer you for useful directions
in the article on the construction of a 4 in.
spark coil, contained in the April, 1907, num-
ber of our magazine. Of course yours will
be larger. We think you should have a glass
tube over the hard rubber; have the sections
in pairs, so as to let both ends of winding
be outside ends, these double sections being
about 4 in. thick; and finally immerse the
whole structure in a glass jar containing
paraffin oil.

1057. Mercury Arc Rectifier, etc. H. L.,
Yorks, England, asks: (1) What alterations
should be made in electric soldering copper
(described in Sept., ‘06, issue) to adapt it for
use on 200 volt alternating current circuit?
(2) Attached sketch shows connections of
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primary circuit of telephone set, working
on 24 volt accumulator set. This circuit
was previously worked with 3-4 volts, with-
out retardation coil and condenser. When
voltage was changed to 24, the retardation
coil was put in _series as shown in sketch;
the condenser being absent, the speech was
now very faint. On placing the condenser
shunt with' transmitter and primary of in-
duction coil, the ‘speech became -efficient.
What is the action of condenser? (3) Can
ou give information with regard to the
ercury Arc Rectifier used for converting
alternating currents to direct currents? Is
there any book written on the subject? Ans.
—(1) Use the same weight of wire, but two
sizes smaller. (2) A condenser possesses
electric elasticity, for currents can surge into
and out of it. A coil on an iron core possesses
magnetic inertia.- The combination of a
condenser in a circuit with the primary of
induction coil of transmitter sets up oscilla-
tions that greatly intensify the secondary
current. The condenser allows the alter-
nating on- opposed current generated on
the primary of the induction coil to pass
without enfering the retardation coil. How-
ever, the direct current cannot pass through
the condenser and must go through the re-
tardation coil. The function of the latter
1§ to prevent ‘‘cross-talk’” on a common
battery system. (3) See Chapter XVIII of
our Engineering Series. Data on same
may be obtained from General Electric Co.
of Schenectady, N.Y., or of the London
Office, 83 Cannon St., E.C.
. 1058. Condenser—Aerial—Detector. G.
T. C., Chelsea, Mass., asks: (1) Is a 2 M.F.
condenser as good or better than .02 M.F,,
for a receiving set? (2) Please give me
height and construction of an aerial (includ-
Ing material used) that will receive a message
100 miles away. (38) Which detector would
you consider best? Ans—(1) A variable
condenser from .02 to 2 M.F. is best. (2)—
Four strands 60 ft. high, carborundum detec-
tor, tuning coil, pr. of 1,500 ohms to the set,
receivers, one dry battery, and a condenser.
For electrolytic detector: potentiometer, three
dry cells, funing coil, 1,500 ohm receivers,
and condenser. (3) Either of above de-
tectors are good. Electrolytic is known as
the most sensitive. Apply A.B.C. Wireless
Specialty Co., 111 Broadway, New York
City, who will give you full data.

1059. Spark Coil. A. J. E., Claremont,
Cal.,, asks: (1) In the construction of a 4 in.
spark coil, described in July, 1907, E. & M.,
to use for wireless work, I have been ad-
vised to use No. 33 or 34 wire for the second-
ary, as a thick heavy spark is desired. Would
you advise the use of larger wire? (2) Is
it necessary to. have the 40 sections in the
secondary, and would it not do to make 20
of them 24 in. thick instead of 40 of them
/8 in. thick? (3) Would it be an advantage
to immerse this coil in oil, the same as a
transformer? (4) I have a primary ready
wound, and a hard-fibre tube about 134 in.
O.D. %4 in. thick. Would this do for the
insulating tube, or is it too thick? Would
not silk-covered wire be a great deal better
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than cotton? (5) Could I use this coil on
the 110 v. alternating current, with an elec-
trolytic interrupter, successfully, and would
I get a full 4 in. spark, being wound with
No. 34 wire, and a glass plate condenser
bridged across the secondary terminals,
cutting out the vibrator? (6) Would it
do any harm if the core was a little larger
than % in. diameter, say 1 in. or 14 in.?
How far would this send messages? Ans.—
(1) No. (2) 40 sections are a great deal
better on account of insulation which is
absolutely necessary. (3) No. Providing
coils are well boiled in paraffin. (4) A thin-
ner glass or vulcanite tube is considerably
better. Silk is best. (5)° With the electro-
lytic interrupter correctly adjusted to 110 v.
and using condenser, as described, excellent
results may be obtained. (6) Make core
as described.

1060.- Electromagnet. O. A. V., Rein-
beck, Iowa, asks: (1) What size steel and
size and amount of wire shall I use to make
an electromagnet to lift 10 lbs. with 4 dry
batteries? (2) Can an electromagnet be
made with No. 18 annunciator wire to be
used in series with a 16. candle power lamp
on 220 v. direct curcent? (3) Do you have
a book on electromagnets? Ans—(1) A
satisfactory electromagnet for lifting 10 lbs.
may be made as follows: get a piece of % in.
soft iron rod about 14 in. long, and have -
it bent into horseshoe form, so that the two
ends are 2 in. apart. Make two iwooden

_or paper spools 414 in. long (outside measure-

ment), and with holes through the centre of
such size that they will slip over the legs
of the iron core. Wind them with about
400 turns each of magnet wire, using No.
16 or No. 17. The armature may be made
of any convenient piece of iron of sufficient
length to go across the poles. This magnet
should 1ift from 10 to 20 lbs. with the current
from four dry batteries. (2) If this magnet
were wound with No. 18 annunciator wire,
putting on about 500 turns per spool, it
could be used in series with one 16 candle
power lamp on a 220 volt direct current cir-
cuit. (3) Electromagnet by Charles R.
Underhill, $1.50, and Electro Magnets, by
A. N. Mansfield, 50 cts.

1061. Current Density. O. H., Fair-
mount, Ind., asks: How do you find the
current density for the armature conductor
on a dynamo or motor? Ans.—The current
density in the armature conductors of a
machine depends on the total current supplied
to or by the machine, the size of the armature
conductors, and the method of connecting
the winding. In a two-circuit or series
wound armature there are two paths for the
current, so that the current per conductor
is one-half the total current. The current
density in circular mils per ampere, which
is the notation usually emploved, is found
by dividing the area of cross section of the
armature conductor by the current flowing
through it, the area being expressed in cir-
cular mils. In a paraliel wound armature,
there are as many paths as there are poles,
but with this difference the method is the
same. 4
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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 have received the following communi-
cation from P. B. F., Princeton, N.J.: “The
sending circuit designed by “R. W. Y.”
on page 490 of the May issue, contains a very
serious mistake. As shown, the transformer
secondary is short-circuited through the
sendingrgxelix, an- arrangement which would
give no spark at all, and might burn out the
transformer. The condenser, helix, and spark
gap are to be connected in series, and the
transformer connected across either the con-
denser or gap.

R. W. Y. answers as follows: I wish to
thank P. B. F. for his criticism of the sending
circuit bearing my initials which was printed
in the May issue. The spark-gap should
be in series with the sending helix, with con-
denser shunted across the secondary ter-
minals. I hope the error has caused no
serious inconvenience to any reader of the
magazine.

Mr. R. C. Dickson, President of the Chicago
Wireless Club, delivered a lecture on the sub-
ject of Wireless Telegraphy at the Central
Park Church, Chicago, on the 9th inst. The
lecture was delivered in a non-technical
manner, and that it was understood and
appreciated was evident from the questions
asked and the vote of thanks tendered Mr.
Dickson at its close. The Chairman, Mr.
Cauffer, in his introductory remarks, stated
that, ever since the recent sinking of the
Steamship Republic, he had been on the
lookout for a man- qualified to lecture on
Wireless Telegraphy and also demonstrate
it, and was confident he had found one in
Mr. Dickson.

The lecturer gave a brief outline of the
work already accomplished in the wireless
field. He also spoke of the apparatus used
in modern stations, systems of tuning and
distances reached. He gave it as his opinion
that, so far as the transmission of intelligence
over land was concerned, the wireless system
would be used merely to supplement the
present methods of wire communication.
On the sea the wireless would be found to
be indispensable,

A convincing demonstration was given
by Mr. Dickson, assisted by Messrs. Richards
and Maypole, also members of the Chicago
Club.

A set of wireless instruments at the
speaker's stand was used to exchange mes-
sages with another located in the gallery.

The New England Wireless Society had
a meeting at Young's Hotel, May 7th, which
was very instructive. The meeting was

brought to order at 8.15 p.m. It was voted
that Young's be made the regular meeting
place of the club, on the first Friday of each
month.

Mr. Crocker read a paper on ‘‘Efficient

" Transformers for Wireless Purposes.’” This

called forth much discussion, questions, etc.,
during which further information was brought
forward by Mr. Sewell Cabot. It was ad-
journed at about 10 p.m.

The initiation fee to the society is five
dollars, with dues of 25c per month. Appli-
cants must be 18 years of age or over.

The members, at present, are mostly basi-
ness men (former telegraphers in many
cases), and almost to a man are,strongly in
favor of proper regulation and of the dis-
couragement of interference. Many of us
who have both sending and receiving sta-
tions are seldom heard from (i.e. sending),
preferring to raise our receiving apparatus
to the highest efficiency possible with small
antenn®. With a membership of 20, at
present, we find great benefit from such a
grade of instruction.

Tothe Editors of ELECTRICIAN AND MECHANIC:

Complaints have been showered right and
left lately about the amateur wireless sta-
tion. The cause for this complaint has been
that the amateur stations have interfered
seriously with the operation of the commercial
and government stations. In most cases,
there is no doubt that the amateur has been
unaware of the fact that he was unnecessarily
breaking in on important business, but in
other cases it has been found that intentional
and malicious messages have been trans-
mitted to commercial and government sta-
tions, and have caused considerable trouble
and expense.

For example, a message calling C.Q.D., etc,,
and asking for help to a burning vessel at
such a latitude and longitude. - Help was
immediately despatched and when the desig-
nated point was reached no boat could be
found. Four days later the boat said to
have been on fire arrived safely in port after
a successful trip. )

Such messages are an idle waste of time,
and it is such acts that stir the government
against amateurs. Of course, there is only
one person-out of a hundred who would do
such a thing, but it is that one person who
is going to deprive the other ninety-nine of
the pleasure and benefit of experimenting
in this line if he does not refrain. So, out
of consideration and respect for your co-
workers, let amateurs cease such business.

Frederick B. Gilbert.
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TRADE NOTES

. The problem presenting most difficulty
in the construction of 'a high grade telephone
receiver is primarily a problem of adjust-
ment. The accurate winding of the spools
to stated resistances; the bringing of the
greatest number of wire turns in closest
proximity to ‘ghe magnet; the magnet strength
and the quality of materials used; these are
mechanical problems readily solved by any
manufacturer employing modern machinery
and expert workmen.

At the first glance, it would seem that a
receiver, so constructed as to afford oppor-
tunity for varied adjustments, would solve
the main difficulty: but further considera-
tion conclusively disproves the ‘‘adjustable”
theory, fo‘r t_he reason that receivers, so built,
tend to ‘‘disadjust” themselves when sub-
jected to any hard usage.

The head receivers for wireless telegraphy,
manufactured by Wm. J. Murdock & Co.,
of Chelsea, Mass., are examples of the type
. in which permanent and absolute adjustment
1s assured. Once adjusted, always adjusted,
for their construction, the patented *Solid,”
precludes the possibility of change.

The mechanical details in these receivers
are excellent. The snug-fitting head-bands
?nd the 11ght‘we1ght, make them very com-
ortable, especially when they 'are to be worn
for long periods.

. These features, so desirable in receivers
tor wireless work, are unquestionably present
m the Murdock type, combined with a posi-
tive adjustment, " indispensable for sensitive
receiving., :

* ok 9k

ElBoqklet No. 3770, just issued by the General
fectnc Company, describes a useful piece
(I) apparatus known as a Telephone Line
bﬁzklatémg;chTransfonner. As stated in the

et, e i i
fodet purpose of this apparatus is

First, to safeguard the users of telephones
from the dangers of high voltage, due either
to mdgctmn or accidental contact between
telephone and power lines.

Second,.to improve the telephone service
by removing the ordinary small ground gap
carbon arrester from direct connection with
the line, as well as providing ample insulation
between the interior wiring, instrument,
batteries, etc., and the line.

The booklet contains illustrations of the
apparatus and its method of installation,
and is of general interest.

k ok Xk

The automobile is a great invention and
an excellent mode of conveyance. But for
real health value it does not compare with
the once-popular bicycle. Many men and
women found both pleasure and health in
country tours on their wheels. And while
some had the ‘‘scorching’ fever and rode in
a fashion that was dangerous to themselves
and to others, they were few compared with
the many thousands who gained physical
health and vigor through the proper use of
the bicycle.
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Walking clubs are fine for both health and
recreation; but it would be an excellent
thing for the people if “cycling” should
again become as popular as it was a decade
or more ago.

For a very few dollars you can buy a wheel
of the latest type from the Mead Cycle Com-
pany, Chicago.

Get their new catalogue of bicycles and
supplies. If you wish they will send you a
wheel for ten days’ free tnal.

*® ok Ok

The Long Distance Wireless Instrument
Company of Boston have recently placed on
the market a new portable receiving set for
wireless telegraphy in which they offer many
new and excellent features. The set consists
of a special wound tuner by which great
selectivity is made possible without the use
of loose coupling of the double coil type.
The detector is of the lateral spring type
which allows the experimentor to use any
sensitive mineral that he chooses, which will
be an advantage for those wishing to conduct
experiments along this line. The condenser
is handsomely mounted in hard rubber and
polished brass, and the complete set, as it
comes on a mahogany base with binding
posts for antenna, ground, and telephones,
makes a very neat and efficient piece of

apparatus.
* % %

Mr. R. M. Merritt has resigned as New
England Manager of the Hoyt Electrical
Instrument Works to become associated
with the Wetmore-Savage Company, Boston.
Mr. E. W. Carter will look after the New
England interests of the Hoyt Electrical
Instrument Works.

* &k

The New York Electrical Trade School
will be advertised and known as The New
York Electrical School. The reason for this
change is, that they are communicating
knowledge which is in advance of a trade,
and at the same time following a system
which is a departure from that originally
followed by the school. .

Messrs. E. S. Ritchie & Sons, Brookline,
Mass., coil makers for over 40 yvears, have
issued an illustrated catalogue of Induction
Coils and Alternating Current Transformers
adapted especially for wireless telegraphy.
They have designed a 25 watt.and 50 watt
coil to operate on dry cells or storage battery.
This feature will appeal to those desirous of
establishing a short range wireless station
where a source of electrical energy is not at
hand. - Their alternating current transformers
are designed for use where 60 cycle alternat-
ing current is available. It is of the open
magnetic circuit type and with it is furnished
an oscillation condenser of such value as to
produce electrical resonance in the secondary
circuit. The transformers are designed for
%, Y, Y%, 3% and 1 or more k.w
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PRACTICAL 25 CENT BOOKS

Pyrography or Burnt Wood Etching, b
Bolas and Leland. Revised by Ball and Fowler. Fuﬁ
directions for the successful practice of this most
Iascinatin_F home art, with numerous full page designs
and text illustrations. 28th thousand, with additions
and emendations.

Stencil Cutting and Stencelllng, by Jack
Plane. Shows how to design and cut stencil plates in
metal, paper, celluloid, etc., and how to use them on
paper, fabrics, etc., with a section giving all details of
stencilling in house decoration, preparation of clear-
cole, distemper colors, etc.

Stone Cutting and l’ol\shlug, by George Day.
Instructions whereby an amateur, with very little out-
lay, may cut and polish pebbles, shells, etc.,and mount
them as geological specimens or as simple jewelry and
small useful articles, with hints as to where and how
to find the decorative stones of the seashore — agate,
chalcedony, cornelian, etc.

Bent 1ron or Stripwork, by Geo. Dayand C.G.
Leland. Clearly giving the first steps in Venetian
Bentiron Work, but also suggesting and illustratin
ways in which the results may be made more varie
and artistic.

.Leather Work, by Hallton East. Simple instruc-
tions for blind and colortooling;; iOId blocking, leather
mosaic, ﬁ({)llque' and patchwork, pressed, modelled
and moulded -leather; leather-covered relief, cuir
bouilli, carton cuir, and cut leather or scroll work.

Home Bookbinding. Gives understandable di-
rections for collating, refolding, sawing, sewing, and

“all the other operations necessary for the binding of

books in cloth, with more than a score of working
drawings and diagrams of details in the process, on six
full page plates. .

Bamboo Working Fullinstructions for cutting,
shaping, fitting and wmmF bamboo and other canes.
The construction of severaltypical articles of furniture
described step by step, in plain, simple language, and
illustrated by many diagrams. With six plates of de-
signs for a great vangg of bamboo articles, from the
simplest to those which are fairly elaborate.

Stained and Leaded Glass. The first book ever
published which bas fully described this useful craft as
an amateur hobby Instructions for making window
screens, fire screens, fancy windows and transom lights,
hall lamps, glass doors for china closets, etc. Sosimple
that any deft-fingered person may learn.

Home Handlicrafts. Edited by John Black. This
book will be appreciated by every one who takes ad-
vantage of their spare moments to construct or deco-
rate some detail of their homes. A valuable book for
the handy man.

The Use of Colors. A valuable treatise on the
character, use, and mixing of colors, their permanent
and fugitive gualities, of the different pigments and
their suitableness. Alsoa short treatise on the prac-
tice of painting in oil and water colors.

Lettering. A neatbook containing directions for
lettering drawings, giving ten alphabets, monograms,
figures, headings, cards, initials, titles, borders, etc.

Outdoor Carpentry. This little book gives brief -

instructions, with carefully drawn plans, sketches and
details, for doors, gates, stiles, fences, seats, summer
houses, garden arches and arbors, dog fcennels,cycle or
tool houses, hen runs, chicken coops, plant stands
hanging baskets and window boxes, forcing frames an,
greenhouses, and manysimilar constructions. With 20
pages of illustrations, including designs of some fifty
subjects.

Utllity Fowl Houses and Appliances, by H
Francklin. With about forty measured drawings and
plans and with concise instructions, not only for home
construction, but for guidance in purchasing for the
fowl-yard. 'i‘regts of ventilation, site, aspect, etc., of
houses ; the laying out of large and small runs, con-
struction of nest boxes, coops, etc.

Garden and Grounds: How to Lay Out and

-Arrange, by T. W. Sanders. Suggestions for lay-

ing out, planting and improving the small plot, or the
country grounds of severalacres. The bestaspectsand
positions, considering appearance with economy of

_ space, labor, and expense.  With plans and sketches.

Propagating Plants, by seeds, cuttings, layers
grafts, bugds, et%., by D. S. f:‘ish. lsropa a%ior) of all
classes of ?lants by many methods with lists of
those suitable for the various treatments, hints on the
preparation of seed beds, etc. Many illustrations.

Cold Greenhouses and Frames, by D. S. Fish.
How to secure foliage and bloom throu%h the whole
year. Lists of most useful plants, with brief descrip-
tion and cultural directions. .

Wiring Diagrams, by E. W. Smith. A pocket
manual with diagrams of wiring for bells, telephones,
telegraph. gas lighting, induction coil, electric lighting,
storage battery system, dynamo connections, etc.

Bricklaying. Edited by John Black, Describes
how to build walls, bonding, piers, window openings,
chimneys, cornices, gables, etc.

Plastering. Edited by John Black. This book
contains quite a fund of information useful to the ap-
prentice as wellas the old hand at the plasterer’s trade.

Slating and Tiling. Edited by John Black. Man
buildings now have slate or tile roofs, and this boo
gives concise information about the various points .be-
sides containing a general article on various forms
of roof coverings. d

Plumbing and Lead Working. Edited by
John Black. Deals with roof covering, water supply,
sanitation, closets, baths, development of suriaces,
hydraulics, soil pipes, traps, sinks, flashings, etc.

Practical Hints on Joint Wiping. For begin-

“ners in plumbing. Showing by photographs how to

prepare the pipes previous to wiping, with full direc-
tions how to use all the tools and appliances.

Carpentry. Edited by John Black. This book
treats on the principles of” the subject, the strains
in framed structures, roofs, dooring, trusses, etc.

Practical Joinery. Edited by John Black. A
book that points out the best methods in joiner’s work.
A companidn volume to “ Carpentry.”

The Steel Square, by F. T. Hodgson. This work
is intended as an elementary introduction for the
use of those who have not time to study the larger
works on the same subject.

Injectors. By Frederick Keppy. A practical
treatise on the principles of construction, use and
operation as steam boiler feeders. 84 pages; 45 illus.

Meyer Slide Valve. Position diagram of Cytin-
der with cut-off at 14,14, 35 _and 14 Stroke of Piston
with movable Valves, on card 73% in. x5%% in.

. Diagram of Corliss Engine. A largeengrav-
ing _givirg a longitudinal section of the Corliss
Engine Cylinder, showing relative positions of the
Piston, Steam Valves, Exhaust Valves and Wrist
Plates when cut off takes place at 44 stroke for each
15 degrees of the circle. With full particulars. Reach-
rods and Rock shafts. The Circle explained. Wrist-
lates and Eccentrics, Explanation of Figures, etc.
rinted on heavy ledger paper, size 13in.x19in.

Steam Boiler Construction, care and manage-
ment, by Frederick Keppy. Describes the design and
construction of both fire and water tube boilers and
their fixtures and fittings; combustion, firing, care
and examination, how to avoid waste, etc.

Operating a Steam Plant, by W. H. Wake-
man. Contains practical, common sense information
on the erection and safeand economical operation of
steam boilers and engines, giving special attention to
repairs.

'li‘he Destruction of Steam Boilers. by W, H.
Wakeman. Being a practical treatise on the destruc-
tion of steam boil%rs ‘f)rom the effects of incrustation
and corrosion, with simple methods for prevention of
same, etc.

Refrigeration and Ice Making, by W. H.
Wakeman. A Eractical treatise on the construction,
operation and the care and management of refrigerat-
ing machinery, describing both large and small
plants. 48 pages; 17 illustrations.

Amateur Mechanics. How to make telescope,
aquarium, wireless set, auto, electric furnace, micro-
scope, water motor, steim engine, acetylene generator,
bobsled, induction coils, rheostats, lathe, and dozens
of other practical articles.

SAMPSON PUBLISHING CO., 6 Beacon St., Boston, Mass.
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ELECTRICITY
Girdles the Globe

Itis the giant force of the Century.
Electricity offers larger rewards to
PRACTICALLY trained followers
than any of the other professions.
Learn it and you have mastered
the most fascinating and BEST
PAID calling of to-day.
Our school, the most thoroughly
equipped in the United States,
teaches PRACTICAL ELECTRIC-
l'{lzign_(aill ;;s_branches, and nothing else.
ividual instruction i
by skilled teachers. 3 da_y. W
Write for 64 p. illustrated book. If’sfree.

The New York Electrical School

. 39% VYest 17th Street, New York
No connection with any other School or Institute,

-

HOW TO RUN AN AUTO

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

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

1t is & thorough course in
the Sclence of Automaobiles,
highly approved by manu-
facturers, owners, operatora
ond repairmen, Contains
over 4C0 lustrations and dia.
grams, maoking every detail
clear, written in plain lan-
guage. Handsomely bound.

PRICE $2 POSTPAID

A

SPECIAL OFFER

The only way the practical
merit of this MANUAL can
‘be given is by an examina.
tion of the book itself, which
we will submit for examinge
= tion, to be paid for or returned,
=3 after looking it over.
Upon receipt of the following agree-
2 ment, the book will be forwarded.

No money In advance reguired, sign and return.

Theo. Audel & Co., 63 Fifth Ave., New York
Kindly mall me copy of Homans® Antomobiles, and, if fonnd satiafsce
tory, I wllvl immediately remit you $2.00, or retura the book to you,

NAME

ADDRESS

Wireless Induction Coils and Transformers

TYPE A SPARK COIL - -

TYPE B 2

$10.00
$18.00

Established
1850

* Coil Manufacturers
for over 40 years

I'49 4"39 I'2, 3-4 and |

Illustrated Catalogue FREE

E. . RITCHIE & SONS - 114 Gypress St, BROOKLINE, MASS.

TypéA and Type B Coils
K.W. Alternating Current Transformers
Complete with Oscillation Condenser and Spark Gap,

$32.00 and up
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PAT E NT Secured Promptly and with Special Regard
to the Legal Protection of the Invention
HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST

C. L. PARKER, PATENT LAWYER

Patents, Caveats, Trade Marks, Copyrights, Reports as to Patentability, Validity and Infringement.
Patent Suits Conducted in ali States

REFERENCES: American_Tire Co., Lippincott Pencil Co., Automatic Vending Machine Co., International
Ore Treating Machinery Co., Globe Machine and Stamping Co., Metal Manufacturing Co., Builders Iron Foundry,
Morgan Machine and Engincering Co., Berkshire Specialty Co., Stewart Window Shade Co., Macon Shear Co.,
Acme Canopy Co., Oakes Manufacturing Co., Cox Implement Co., Columbus Buggy Co., National Index Co., Handy
Box Co., Iron-Ola Co., By-Products Chemical Co., Alabama Brewing Co., National Offset Co., Antiseptic Supply
Co., Floor Clean Co., Fat Products Refining Co., Richmond Electric Co., Railway Surface Contact Supplies Co.,
Modern Electric Co., Sohm Electric Signal and Recording Co., Wireless Electric Appliance Co.

Mr. Parker on November 1, 1903, after having been a member of the Examining Corps of the U.S. Patent Office
for over five years, resigned his position as examiner to take up the practice of patent law.
Address, 52 McGILL bUILDING = o o = - = - WASHINGTON, D.C.

NLY a few complete sets of Volume XVII, containin T
Q the first 12 instaiments of Dr. Watson’s articl?; on clec% THAT PROTEC
trical engineering, and many other interesting and valuable AND PAY

articles, remain unsold. The price at present is: q
Vol. XVII, bound in Red Buckram . . $5.00 Adyico snd Books Free. Rates Reasonable. HHahagF
Vol. XVIII, unbound, in numbers, , . 1.25 - .

S ia, 2251 | WATSON E. COLEMAN, Patent Lawyer
If interested, send 2c. stamp foi index to this volume. 612 F ST. N. W., WASHINGTON, D.C.

AMATEUR R_‘j‘s |
Let us send you a set of our No. 1 PATE“TS SEGURED ]

PARTS and build a motor havin

2 laminated drum armature, self- OR FEE RETURNED. Send Sketch for FREE RE-
adjusting brushes, and whose ro- PORT as to Patentability. GUIDE BOOK and WHAT ¢

tation on 3 cells can bardly be TO INVENT, with valuabie List of Inventions Wanted,

stopped. SENT FRELE. One Million Dollars offered for one

=7 invention: S16,000 for others. Patents secured by us

H. W. PETERS MINIATURE advertised free in World's Progress; Sample Free.
MOTOR WORKS, EVANS, WILKENS & CO.
Price $1.75. 21 Illinols St. BUFFALO, N. Y. 100 F Street Washington, D. C.

NO TRADES PAY MORE THAN'

THOSE OF THE

¢ ELECTRICIAN
PLUMBER A" 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 85 a day and over. Tools take the place of books;
we have no classes ;it depends entirely upon yourself,
We can teach you the Plumbing, Bricklaying, or
Electrical trades, and assist you to a position
upon graduation, Write to-day for free catalogue
and information,

: COYNE=——
NATIONAL TRADE SCHOOLS

238 Tenth Avenue
NEW YORK

850 N. Ashland Ave.
CHICAGO, ILL.




ELECTRICIAN

DRAWING TABLES

DRAWING BOARDS
BLUE PRINT FRAMES
CARS AND TRACK
FILING CASES, Etc.

We make everything to
fit up a complete Drawing

Room in School, Factory
or Office.

Send for New Catalogue
to the

AMERICAN DRAFTING FURNITURE CO.
17-31 RAILROAD STREET, ROCHESTER, N.Y.
Manufacturers for 16 Years
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60 YEARS'
EXPERIENCE

PATENTS

TRADE MARKS
DESIGNS
- COPYRIGHTS &¢C.
Anyone sending a sketch and description may
quickly ascertain our oplnion free whether ag
lnvention is probnably patentable. Communica
tions strictly confidential. HANDBOOK on Patents
pent free. Oldest agency for securing patents,
Patents taken through Munn & Co. recelve
ppecial notice, without charge, in the

Scientitic American,

A handsomely illustrated weekly. Largest cir
culation of any scientific journal. Terms, $3a
year; four months, $L. 80ld by all newsdealers,

MUNN & Co,3618r0acear. New York

Branch Office, 6256 F' 8t., Washington, D, C.

Samson Batteries

Strength
Long Life

Uniformity

20 YEARS THE STANDARD

Why not insure correct operation of your appara-

tus bﬁ' using this ce - == :
. Ask for booklet and price list. Forlsale by all |
jobbers. d

Wireless Receivers
Any Resistance Desired

Electric Goods Mfg. Co.

Battery, Telephone, Annunclator,
" and Motor Boat Ignition Specialists

144E Peafl Street - Boston, Mass.

Electric Power Motor
S 1 A t
) g d 35(:' %?:nsled

prepai

“ EmpireElec. Works, 730 Bridgeport, Ct.

Blue Process Paper
Blue Printing
Drawing Materials

Chas. E. Moss %.BROAD STREET

Fits in the Pocket

Our Vest Pocket Slide Rule complete with in-
structions specially prepared for students. Sent
by mail post-paid —

Caﬁalogue of Drawing Materials, ctc., on appli-
cation.

KOLESCH & CO.
138 Fulton Streef (Ist. 1885) New York

o T

We Want You to Become Familiar With

The Reece Threading Tools

Including SCREW PLATES, TAPS, DIES, etc.
=3 SPECIAL TRIAL OFFER

¢ Reece Premier” No. 1 T Tap
Wrench and one each No. 2-56
313 436, 6-32, 8-32, 10.24, 124
and 14-20 “Hercules” Machine
Screw Taps. Sent post-paid to
any address on receipt of $1.25
84.Page Oatalogue Free

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

VOLTS, AMPERES,
RESISTANCES

Measured by our 3-in-1 volt-ammeter.
Just what you want. Send for com-
plete catalog of our accurate,compact
and inexpensive volt-meters, am-
meters, and volt-ammeters.

M. PICNOLET

L. M. E
84 Cortlandt Street New York

i
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OFFER EXTRAORDINARY

Through a Special Arrangement with
the Publisher we are able to Offer §

F_'O_Rl THIRTY DAYS ONLY
PRACTICAL LESSONS
IN ELECTRICITY

, Regular Price, $1.50

For 5 t Addf }) fcts.
Only c s. Postage

IS JUST H ALF PRICE PRACTICAL LESSONS IN ELECTRICITY is a working guide to

the fundamental principles of electrical science and ap-
proved American practice by the following well known authorities on electricity; F. B.
Crocker, E. M. Ph. D., Head of Department of Electrical Engineering, Columbia Uni-
versity, Past President, American Institute Electrical Engineers; H. C. Cushing, Jr.,
Consulting Electrical Engineer, and Lawrence K. Sager, S. B.. M. P. L., Patent Attor-
ney and Electrical Expert.

The workincludes special treatises on the construction, installation and care of the
various commercial types of storage batteries, and approved methods of installing con-
ductors for the transmission and utilization of electricity for power, lighting, heating,
bell signaling and other purposes. l

275 pages; 63'/x9%"; handsomely bound in red cloth with 150 illustrations.

No one interested in electricity should be withoutit. ACT AT ONCE and get this
book for half price. .

So many requests have been received to extend our Special

Offer to give one years’ subscription to POPULAR ELECTRICITY

and ‘‘Practical Lessons in Electricity” for $1.25 (Canadian $1.60
Foreign $1.75) that we have decided to extend it another thirty days, but this offer
positively expires with the special offer sboys described .

WRITE DAY
Use the coupon, state whether you wish subscription with book or book alone.
oo

POPULAR ELECTRICITY PUBLISHING COMPANY,
Monadnock Block, Chicago, Illinois.

Gentlemen:—Enclosed please find 3...... ... ... R - Prera for which send me




““Something Electrical
For Everyhody”

Direct Current
Alternating Current
- Battery Current

== SEND FOR CIRCULAR
CATALOGUE, 24 M., 184 pages, 1000 illus-
trations, mailed on request

11 ” ‘, a8
Redsemimiy IUATBERC L e
Battery «en
C’"33%x8% . . . . 45
Gem Battery Motors . ] P A p 3 .76
Pony Dynamos, 4 to 10 volts . 3.00

Mesco Electric Engines, 3 sizes,
1}%lectrxc Stovies.1 z 2 . L v - :

xperimental Electro Magnets, $1.50, $1.25, $1.00, 0 90
Trouble Lamp Outfits gn ,.$ _.$ . S. " 1.9

" $0.60, $1.00, 1.25
3.20

Ienition Switches o o “olld o o .50
Miniature Battery Rheostats o o el .60
Battery Connectors, “Stay There” . . .03
Electric Vibrators, 3 styles $5.00, $10.00, 15.00
Medical Induction Coils ... 8L00, 125
Electric Window Tapper . . . . . 1.00°
Call Bell Outfits . » 5 3 e o ¥ o .60
Mesco Spark Plugs . 5 . .50

Catalog Automobile Accessories ready July 156

MANHATTAN ELECTRICAL Suppry Co.
NEW(YORK CHICAGO
17 PARK PLACE 188 FIFTH AYE.

$1.50
for an
Electrolytic
Detector

market. The platinum wire
is fused into
glass cup, no
carbon or
other substi-

: <L) i Also furnish
i gl with it 17 of
il \ “H ‘\ 0l .0001 Wollas-

p ton Wire.

A.B. C. Wireless Specialty Co, 1!} BROAPWAY -

ELECTRIC NOVELTIES

Send for our big catalogue of electric novel-
ties and supplies, miniature railways, motors,
telegraphs, electric engines, batteries and all
things electrical. Send stamp for catalog.

TREMBLY ELECTRIC CO.

Centerville - Towa

Miniature Electric Rail-

way Motor—

2 Working Drawingsand Full Instruc-
tions for Makingit, ... ......... 250-

Empire Elec. Works, 730 Bridgeport, Ct,

ELECTRICIAN AND MECHANIC XV

Promoted!

Don’t you worry about the boss not having
his eye on youand noticing the improvement
in your work. Remember that he is human
—he is on the look-out for good men — his
own success, and the firm’s, depends on his
ability to select the right man.

If you are a little befter than the other

man — if you know more about your work

| than he does,do you suppose the boss will
pass you by and boost the other fellow ?

You wish you had a better job. You wish
8 you knew more, then you could do more and
earn more.

Fill in the blank form below
and let us tell you how your wishes can be
realized. Our advice,-based upon the ex-
periences of our successful students and
graduates, will cost you nothing. It may
start you right and change your whole
future.

The American School of correspondence. is an edu~
cational institution. We employ no agents or collectors.
Our reputation and the merit of our work make it
unnecessary. Advice regarding the work you want to
take up and our complete bulletin will be sent for the
coupon. There’s no obligation attached to this, so
mail it to-day.

We Help Men Help Themselves

Free Information Coupon

B American School of Correspondence, Chicago, lil.

Please send me your free Bulletin of Engineering information
and advise me how 1 can qualify for position marked oA

Telephone Engineer

... Heating and Vent. Engr.
Architect

Hydraulic Enginser

... Textile Bosa

...Electrical Engineer
.......... Draftsman
......... Mechanical Engr.
.. Stationary Engr.

. Structural Engr. |
... Municlpal Englneer ..........Sh. Metal Pat, Draftsman

Railroad Engineer ... College Prep. Gourse
Structural Dftsman........... Sanitary Engineer

e Elect. and Mech. 7-09
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Is the result from the operation of one
American Box Ball Alley in Sullivan, Ind.

Why not go into this business yourself? It is
the most practical and popular bowling game in
existence. It will make big money in any town. These
alleys pay from 825.00 to $65.00 each, per week. This is

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

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.

HOROLOGICAL DEPARTMEANT
BRADLEY POLYTECHNIC INSTITUTE
Formerly Parsons Horological
Institute
PLEORIA, ILLINOIS
LARGEST and BEST WATCH
BOHOOL IN AMERICA
‘We teach Watch Work, Jewelry,
Engraving, Clock Work, Optics,
Tuition reasonable. Board and
rooms nearschool at moderate rates.
Scnd for Catalogue of Information.

FLYING MACHINES—Past, Present and Future

A popular account of flying machines, dirigible balloons and aero-
planes—by Alfred W, Marshall and Heary Greenly. This work
was written with a view to [ ing a popular exhibition of this
intensely interesting subject. 12 mo.—134 pages—fully {llustrated.
Price, 50 cents, postpaid.

SAMPSON PUBLISHING CO.

6 Beacon St., Boston, Mass

THE LAKE SUPERIOR WRENCH

NO ADJUSTING NECESSARY

The Illustration Shows How
The harder you pull the tighter it grips

For shop, farm, household, automobile, gas engines. For everything
and eve?';)ody. Works equally well on pipe or nuts of any kind or
shapes, Ask your dealer or send $1.00 for prepaid 12 inch sampleand
terms To-Day. Big Money for Agents.

LAKE SUPERIOR WRENCH COMPANY,

130 Maple Street, Sault Ste. Marie, Mich.

ALL SAFETY 1

‘We RESHARPEN Double edge and other safety blades for only 2%5c
each. You can't afford to throw away old blades when we will sterilize, re-
— sharpen and make them better than new at this trifling price. We return your own partic-
RAZOR BLADES 2 ular blades. State number and make of blades and we will send a convenient mailing
package free. WRITE Now.

KEENEDGE CO., 169 Congress Street, Boston, Mass., and 169" Keenedge Bldg., Chicago.

HOLTZER-GABOT
GAS ENGINE
|GNITERS

represent 15 years’ ex-
perience in building
such apparatus.

They are Made RIGHT and Work RIGHT.
The Price is RIGHT too. Type “JS” for jump
spark and **WS” for wipe or touch spark work.

SEND FOR BOOKLET 30B8 AND PRICES

THE HOLTZER-CABOT ELECTRIC CO.
Chicago, 11, Brookline, Mass.

Would You
Like to Own

AGOOD RELIABLE
Reece Screw Plate

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 lo any address on receipl of

= $2.95

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

X| WIRELESS [

Watch our Advs. for the latest

Our Receciving Sets, just being introduced,
combine all the necessary units for efficient de-
tection of syntonic wireless wave signals. In
this set, we include tuning coil, with two sliding
contacts, that will tune up to 2000 meters, (the
longest wave length in practical use today), Uni-
versal Detector Stand of our new design, provid-
ing for the use of any material as a detecting
substance, Condenser and numerous other special
features.

This complete set is mounted in a handsome
mahogany cabinet with a polished hard rubber
top, making an instrument of superior elegance.

This is absolutcly the best proposition in the
Wireless field today.

No. 9-A. Price, less head phones, §12.00.

PRAGUE ELECTRIC CO.
107 Westminster St., Providence, R.I.
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MURDOCK WIRELESS

OPERATORS - RECEIVERS

German Silver Splithead Band. Five Foot Green Cord. Special
Connection Block. Resistances Guaranteed. Perfectionin
Every Detail; the Most Sensitive Receivers Made.

Complete with Cord-Band and Block

STYLH® AM

Single, 100 OHMS %2.70 Double, .200 OHMS $4.50
500 14 3.20 1000 ¢ 5.60
750 as 3.70 1500 0 6.50
1000 G3 4.20 2000 e 7.60
1500 00 4.70 3000 o 8.50

Send for our Wireless Bulletin.  Look for the Crescent on the Receiver

WM. J. MURDOCK & CO., 30 CARTER ST., CHELSEA, MASS.

HEREITIS!

Complete Receiving Set

$10.00

Without ’Phones

— Professional Set—

100 to 2000 meter, wave length range on
tuning coil. Finished in mahogany, hard
rubter, phosphor bronze and marble. Coil
.y TYPZ A not wound with ename'ed wire, special
method of winding and bare wire used. You attach Antenna Wire to Post A and Ground Wire to Post B,and it is
ready to operate. IT FITS IN A SUITCASE! IS NOT A TOY!

EVERY INSTRUMENT BEARS OUR NAME and is manufactured and guaranteed by us.

LONG-DISTANCE WIRELESS INSTRUMENT CO.
P.0. BOX 2203 BOSTON, MASS.

Greatest in America

CURIO AND HOBBY COLLECTORS

Largest 100-page Illustrated Monthly sent4
months 10c, 1 year 60c. Brimful of matteron
Stamps, Coins, Curios, Relics, Mmerals,
Photography, Historical Discoveries, etc.
Motto, “The best and lots of it.” Organ of
three dozen clubs and societies.

The Philatelic West & Camera News

SUPERIOR, NEBRASKA

Thereare more cCall Patternssold inthe United
States than of any other make of patterns,. This is on

account of their style, accuracy and simplicity. Largest of its kind. Ads pay blg at 1 cent
McCall’s Magazine(The Queen of Fashion) has : r
Pt e o naln e (T O agnzine,. One a word, West Souvenir Post cagds dl(éc 1f)e
year's subscription (12 numbers) costs 5@ cents. Latest doz. Many colors. Try them. Send bc tor
number, 5 cents. Every subscriber gets a McCall Pat- card to American Souvenir Camera Club

tern IFree. Subscribe today.
Handsome premiums o Exchange, over 8000 members. Or send 50c

Lady Agents Wanted. .
liberal cash commission.  Pattern Catalogue  of 6co de. to Collector’s Union of Curio Collectors for
signs) and Premium Catalogue {showing 400 premiums} BN M -al R li
sent frce. Address THE McCALL CO., New York ones who collect Coins, Minerals, Relics,

Curios, etc.  Try it.
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SALE AND EXCHANGE

Advertisements under this heading, without dis-
play, 8 cents per word, cash with order, minimum,
k(] cenési. Black-faced type, 4 cents a word, mini-
mum,

WIRELESS TELEGRAPHY

SILICON - SILICON for electrical experimental work.
Large piece sent post-paid anywhere 25¢ coin. Wire-
less Apparatus of the hi%hest tyge. Send stamp for
circulars. ODELL ELECTRIC CO., 7 Ericsson St.,
Belmont, Mass.

REWIND YOUR OWN RECEIVERS—No¢. 40 enam-
eled wire for same 50 cents per thousand ohms (1000
ft.) ENAMELED WIRE FOR TUNERS—No. 28, 300
ft. for 25¢ cents. No. 24, 125 ft. for 25 cents. CARD-

BOARD TUBES 3% and 4 inches dia. 1234 cts. per ft.,
either size. MIDDLESEX WIRELESS SUPPLY CO.,

94 Antrim Street, Cambridge, Mass. (7)

1000 OHM WIRELESS RECEIVERS SERT ON
TRIAL S1.75 each. Very sensitive and efficient. NEW
WIRELESS DETECTOR $3.50. The best vet. Send
stamp for circulars. LDEN WIRELESS CO., Cam-
pello, Mass. (7)

INSTRUCTION IN WIRELESS TELEGRAPHY.—
Send 25 cents in coin for the best wireless instruction
book published. Everybody can understand it. Make
your own wireless outfits. All kinds of wireless a ﬁa—
ratus at low prices. Send stamps for catalogue. ’P E
ELECTRIC EXPERIMENTERS' SUPPLY CO.,
Room 502, 622 Wells Street, Chicago, Ill. (8)

ATTENTION! —

WIRELESS EXPERIMENTERS,
EVERYTHING AND ANYTHING IN WIRELESS -WE
HAVE IT. ENCLOSE A 2c STAMP FOR A CATA-
LOGUE. THE L W. T. WIRELESS TEL. ENGRS,,
728 M. BROADWAY, BROOKLYN, N.Y. (7)

“COMMERCIAL" TUNING COILS, wound on a
specially prepared core 11 in. long with No, 24 enameled

wire in_a manner which absolutely prevents all stretch-

ing and loosening, 2 sliding contacts of a new design
giving quick and easy adjustment while not injuring
the wire, polished dark mahogany ends, etc., making
the most efficient and handsome tuning coil on the
market. Price $3.00. HAROLD P. DONLE, 9 Phil-
lips St., Providence, RI. (7)

PRICE $1.25 INDUCTION COIL EXPERIMENTAL
APPARATUS—25 articles, something new, Send stamp
for catalogue. HERTZIAN ELEC. CO., 1009
E. 42 St., Brooklyn, N.Y. (7)

SPECIAL PRICES—1000 ohm wireless receiver,
double pole, special thin diaphragm, $1.75. Wireless
telephone for amateurs, blueprint showing connections,
20c. Morse, Continental and Navy Codes, 10c. *‘Na-
tional'' receiving condenser, 30c. WATERHOUSE
BROS., 5 Main St., Bourne, Mass. a

WIRELESS SUPPLIES—Norway iron core wire,
No. 22, straightened and cut to length, 20¢ per Ib. No.
37 German Silver, 400 ohms, 45c. No. 26 enamelled
wire, 300 ft., 35c. Platinum wire for detectors, 5c per
inch. No. 34 S.C.C. magnet wire, $1.23 per lb., -all
sizes and insulations at proportionate prices. Tin foil,
35¢c per 1b. Leyden jars, condensers, spark gaps, and
interrupters, etc. Complete price list on request.
0. S. DAWSON, 156 Wabash Ave., Chicago, Ills.

EXCHANGE—Two Knapp type S. 30 watt dynamos,
midget dynamo 12 watt, Porter motor No. 2, one Ajax
motor, telephone magnetos, 75 ohm receivers, transmit-
ters, wireless set comprising 2 detectors, tuning coil,
potentiometer and condenser, all in case, testing gene-
rator. Want books or anything, GILB ERT FAULK-
NER, Belleville, Kans,

AND MECHANIC

MACHINERY AND TOOLS

FOR SALE.—Complete set of castings, with blue-
prints of 3 h.p. gasoline stationary engine; includes
governor and timer, screws, etc., $10. COMET MOTOR
WORKS, 17 W. Madison Street, Chicago, Ill. (8)

CASTINGS OR FINISHED PARTS for Commercial
Motors 142 to %4 h.p. Dynamos 2 to 10 lights.
Complete finished machines at low prices. Armature
discs 2 to 6 in. diameter. Commutators 74 to 3 in.
diameter. 12 to 48 bars. One cent stamp for circular.
F. E. AVERILL, 363 7th St., Buffalo, N.Y.

FOR SALE—New Hand Shaper with tools, on stand,

planes 10x10 inches, $45.00. ew 34 h.p. Horizontal
Gas Engine, complete, $20.00. F.H.JACKSON, N.Y.(7)
PATENTS

PATENTS.—H. W. T. JENNER, patent attorne
and mechanical expert, 608 F Street, Washington, D.C.
Established 1883. I make an investigation and report
if tpat;eut can be had, and the exact cost. Send for full
in

ormation. Trade-marks registered.

BOOKS

. BOOKS.—Trigonometry Simplified, 50 cents; Letter-
ing, 25 cents; lectrical Dictionary, 25 cents; Lutes
and Cements, 10 cents; Catalogue free. NATIONAL
BOOXK CO., Cleveland, Ohio. (tf)

HELP WANTED

AGENTS, MACHINISTS, TOOLMAKERS, DRAFTS-
MEN, attention] New and revised edition 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 comfalete reference tables, tough prob-
lems figured by simple arithmetic. Valuable information
condensed in pocket size. Price, post-paid, $1, cloth;
$1.25, leather with flap. Agents make big profits. Sen
for list of books. E. H. SAUNDERS, 216 Purchase Street,
Boston, Mass.

PRINTING

BUSINESS CARDS, 250 for 75 cents with case; 100
white enveloges printed for 45 cents; 100 note heads for
50 cents; 100 letterheads for 65 cents; postpaid. RICH-
ARD D. ELLIOTT, 1010 Olive St., Louis, Mo. (tf)

PHOTOGRAPHY

KOD;&KS. CAMERAS, LENSES, EVERYTHING PHO-
TOGRAPHIC.—We sell and exchange. Get our latest

bargain list; save money. C. G, WILLOUGHBY, 814
Broadway, N.Y. (tf) o
ELECTRICAL
STATIC MACHINES, $3.50, Wimshurst, 2-8 in.
LECTRO-

Elates. 3 in. spark. Work in wet weather.
YTIC DETECTOR, $1.60. Handsomest and clearest
responding instrument on the market. Everything in
wireless, Stamp for catalogue.. HERTZIAN ELEC.
CO., 1924 Flatbush Ave., Brooklyn, N.Y. (7)

FOR SALE CHEAP—Magnet Wire all sizes enameled
wire, glass battery jars, crowfoot =zincs, scrap zinc.
Storage battery plates. Clusters sockets plugs, 12 in.
and 16 in. fan motor paraffin, etc. W. WENDZIN-
SKI, 897 N. Leavitt St., Chicago, Ill. (7)

WIRE—1% lbs. cotton-covered No. 35 wire $2.00.
Quantity of 32 and 36 silk-covered wire. Motors, gen-
erators and different electric apparatus for sale or ex-
change for 3 to 6 in. spark coil or small transformer
for wireless, C. DOTTERWEICH, 379 Genesee St.,
Buffalo, N.Y. -

FURNITURE

DON'T BUY WIRELESS GOODS!

Until you See OQur Inside Prices. We make tuning coils,
potentiometers, etc., and sell directly to you. Our prices can-
not be beat. Send for list.

CHICAGO WIRELESS SUPPLY GO., 52A. Auditorium Bldg. Chicago

MAKE FIRELESS COOKER (25c)—or porch swing
(50c) buys {ull size patterns, complete directions and
includes illustrated catalogue mission furniture patterns.
HOME FURNITURE PATTERN COMPANY, 2017
First National Bank Building, Birm'ngham, Ala. (7)

'
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This 'Famous Bok

at Less Than Half

No book in existence contains in so
small a space as much knowledge about
the electrical engineering profession and’
allied trades as does the I. C. S. Elec-
trical Engineer’s Handbook. It pro-
vides at an instant's notice data that is

needed in every-day work, and hat is

hard to find in ordinary textbooks. It
co‘nfcains practical information on elec-
tricity, magnetism, direct-current and
al’.cer.nating—current apparatus, trans-
mission, lighting, wiring, and electric
tra_nsportation. This book is one of a
series of seven, all of which treat in the
same practical way of the subjects indi-
cated by their titles in the list below.
SPECIAL OFFER.—To better in-
troduce the value of I. C. S. Train-
ing we will send any one of these
books, bound in cloth, averaging 364
pages and 175 illustrations, '
regularly sold at $1.25, to any
one sending us this coupon and c

0500000000000 000929690000090000

International Textbook Company
Box 930-P, Scranton, Pa.

the books before which I have marked X.
Tel. and Tel, Handbook Bldg. Trades Handbook
Plumbers and Fit. Handbook Business Handbook
Mechanlcs’ Handbook Mariners’ Handbook
Electrical Engineer’'s Handbook

Name.

in stamps for which piease send me

*
o Cily State
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Here’s Something New
Designed for YOU!

Very oftentyou have *Things to Fasten” to
Brick, Stone, Concrete, Marble, Tile or
Slate. Such fastenings are made quickly,
cleanly and securely nowadays by using

Star Expansion Bolts

Drill Hole. Insert Anchor Shield (Fig. 2)
put screw (Fig.1) through attachment into
the inserted shield (Fig. 2) and fasten
tight (Fig. 3).

QUICK - SECURE- SIGHTLY

‘We make a very wide range of styles and
sizes and can fit you up with an Expansion
Shield for use with anything, froma No.5
screw toa big burly bolt up to2in. diameter.

v

There's a dealer in your section
who carries Star Goods. You tell
us your requirements. We'll tell
you where to fill them promptly.

Star Expansion Bolt Co.
147 Cedar Street New York City

'fhe Inventor’s Universal Educator

' TELLS ALL ADOUT PATENTS,
HOW TO SECURE THEM. HAS

600 MECHANICAL MOVEMENTS, also
50 PERPETUAL MOTIONS

Every inventor should have a copy Price, $1.00 by mail.
S——ADDRESS— &~

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

MAKE MIRRORS AT HOME

Big profits with little outlay. One 1§x 30 in. mirror
costs $2.00 tor $5.00. You can silver a glass this size
for 20c. Send &0c in stamps or money order and we
will send you explicit directions how to do it; also
how to emgoss, grind, foil, gold leaf, frost, chip and
make imitation stained glass. How to transfer photos
on glass, bore holes in glass and cut skylights.

GEORGE L. PATTERSON & CO.

INSTRUCTIONS|

IN WIRELESS
TELEGRAPHY

Tells you how to make your own Wireless
Apparatus. Complete instructions — no red
tape. Price 25 cents.

Electrical Experimenters Supply House

Dept. C- 622 WELLS ST. CHICAGO, ILL,

ii

Dealers and manufacturers in all kinds of Wireless Apparatus
and Electrical Novelties. Send 5 cents Postage for complete
{ltustrated Catalog.
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MISCELLANEOUS

FOR SALE—(or will exchange) a % h.p. steam
engine and boiler with all fittings. Want 830, but will
sell cheaper. Would like a one h.p. gasoline engine.
What have you? Address, VIRGIL ALDRICH, Bea-
ver City, Neb.

FOR SALE OR EXCHANGE—Self inking printing
ress, 3 x 5, with type and cases, $10.00, cost $15.00.
Winchester single shot 22 rifle $2.50. K. & D. Dyna-

mo $6.00, cost $8.00. 12 volt Dynamo $4.50, cost 6.00.
Moving Picture Machine and Films 84.50, cost $7.00.
aratus. Want gaso-

Other electrical experimental a
BENNETT, Pierre,

line engine or motorcycle. RA
So. Dak. (7)

YOUR BUSINESS SOLD QUICKLY FOR CASH.—
Send price and descriptions. Terms free. Address
FRANK P. CLEVEL. , 1210 Adams Express Bldg.,
Chicago, Il.

100 CALLING AND VISITING CARDS 30c, postage
repaid. T. J. WILLWERTH, 318 Straight St., Grand
ﬁapids. Mich.

‘WATER AND WINE TRICK—How to turn a colorless
liquid into a glass and have it assume a wine color.
Full instructions with one of the necessary chemicals,
10c, silver, Five invisible ink formulas, 10c. MAD-
DIX & SKILLEN, 16 Carlisle St., Gloucester, Mass.

THE UNITED TRADE SCHOOL CORTRACTING CO.,
conducts a trade school and wants men to-leam plumb-
ing, bricklaying or electrical trade. No expense and
hundreds have learned in a few months. Steady work
guaranteed. Address 120 E 9, Los Angeles, Calif.

STEAM CAR OWNERS, subscribe now for steam
Motor Journal, monthly, devoted to steam cars. 1409
Welton St., Denver, Colo. Price 15¢c copy; $1.00 year.(tf)

SPECIAL OFFER OF
25c HANDICRAFT BOOKS

Pyrography :
Dyes, Stains, Inks, Varnishes, efc.
Gouge Work and Indented Woodwork
Designing and Drawing for Beginners
Wood Carving for Beginners

THESE FIVE USEFUL BOOKS AT AN EXCEP-
TIONALLY LOW PRICE OF 60c FOR THE SET

SAMPSON PUBLISHING COMPANY
6 BEACON STREET : : BOSTON, MASS.

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

AMATEUR WORK

VOLUME CLOTH BOUND UNBOUND
1 Nov.’01 to Oct. 02 &5.00 (None)
2 Nov. 02 to Oct. 703 2.00 $81.560
3 Nov.03to Oct.’0¢ 2.00 1.50
4 Nov.’04 to Oct.’05 2.50 2.00
5 Nov.’05 to Oct. 706 2.00 . 1.50
6 Nov.’06 to Oct. 07 1.50 1.00
7 Nov.’07 to Apr.’07 1.50 1.00

ELECTRICIAN AND MECHANIC

VOLUME BOUND UNBOUND

U
17 July ’06 to June’07 85.00 (None) nosingle copies
18 July ’07 to June’08 2.00 1.25 Single copies
10c’each. Previous to Dec. out of print
19 July ’08 to June’09 2.00 1.00

SAMPSON PUBLISHING CO.
6 BEACON STREET BOSTON, MASS.

ELECTRICIAN AND MECHANIC

WIRELESS
TELEGRAPHY

In response to many requests, we publish below a
complete list of books in print on wireless telegraphy,
wx%x the prices at which we can furnish them, post-
paid.

BOTTONE, S. R.
Wilrée(l)%ss Telegraphy and Hertzian Waves,

................................ $1.00

BUBIER, E. T. :

A B C of Wireless Telegraphy. 1904...... 1.00
COLLINS, A. F.

Wireless Telegraphy. 1905...... S0 ST 3.00

How to make an Experimental Wireless

Out-fit. 1906.......c0vueeeneenernn Sy

Manual of Wireless Telegraphy. 1906.... 1.50
DE TUNZELMAN, G. W.

Wireless Telegraphy. 1901.............. 76
EICHHORN, G.

Wireless Telegraphy. 1906.............. 2.76
ERSKINE-MURRAY, J.

Handbook of Wireless Telegraphy. 1907.. 3.60
FAHIE, J. J.

History of Wireless Telegraphy. 1899.... 2.00

FLEMING, J. A.
Principles of ElectricWave Telegraphy. 1906 6.60
Elementa: Manual of Radio-telegraphy
and Ra io-teleénhony for Students and
Operators. 1908

HOWGRAVE-GRAHAM, R. P. )
Wireless Telegraphy for Amateurs. 1907.. 1.00

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

larged and reprinted. 1909.......... 1.14
KEER, R.
Wireless Telegraphy. 1902.............. .75
LODGE, O. J.

w Signalling across Space without Wires. 1901 2.00

MASSIE, W. W., and UNDERHILL, C. R.

Wireless_Telegraphy and Telephony Popu-

larly Explained. 1908................ 1.08

MAVER, W.

Wireless Telegraphy. 1904.............. 2.00
MAZZOTTO, D.

Wireless Telegraphy and Telephony. 1906.. 2.00
MONCKTON, C. C. F.

Radio-telegraphy. 1908 ................ 2.00

POINCARE, H., and VREELAND, F. K.
Maxwell's Theory and Wireless Telegraphy. ,
R Pl L 2.00
SAINT JOHN, T. M,
Wireless Telegraphy for Amateurs and

Students. 1906 ...................... 1.00
SEWALL, C. H.
Wireless Telegraphy. 1907.............. 2.00
STORY, A. T.
Story of Wireless Telegraphy. 1904...... 1.10
"TSELA, N.

Experiments with Alternate Currents of
High Potential and High Frequency. 1904 1.00

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

“AMERICAN"’ Coils for all types

of gas and gasoline engines

Dash board motor car Coils with
removable units

Motor cycle and Motor boat Coils
“AMERICAN" Spark Plugs

with patent double mica core

“AMERICAN" Timers with
roller contact, aluminum case

THE AMERICAN COIL CO., INC.
FOXBORO, MASS.

o e e o

Practical P hOtOgl’ aphic Books

DARK ROOM DIME SERIES

No.1 Retouching for Amateurs

% Exposure Tables and Note Book
How to Take Portraits
Bromide Enlargements
Manual of Photography
Practical Development
Popular Printing Processes
Hints on Composition

PHOTO BEACON DIME SERIES

No.1 Development

‘ 2 Photographic Printing Processes

‘ 3 Beginner’s Troubles

“ 4 The Elements of Pictorial Com-
position

“ B Isochromatic Photography

Any of the above, post-paid, 10 cents each

143
[13
(14
{3
(41
(13

00-~30 O O RO

PHOTO BEACON EXPOSURE CARD. By

F.Dundas Todd.....................$0.25
FIRST STEPS IN PHOTOGRAPHY. By F.

Dundas Todd......... .........c.... .25
SECOND STEPS IN PHOTOGRAPHY. By

F. Dundas Todd. . -30

ARTISTIC LIGHTING. By James Inglis.. .50
PICTORIAL LANDSCAPE EHJ(;‘TOGRAPHY.
By John A. HodgeS.............e0.- <15

361 Broadway
NEW YORK

American Photography

Applied Electricity

is a storage battery of electrical knowledge. It is
charged right up to the minute with reliable informa-
tion—it is the real/ head of the department because it
contains the work and knowledge of over thirty prac-
tical electrical engineers, experts and teachers, This
work contains a complete record of their experiments,
discoveries and observations. Just the information
that the head of any electrical department should have
at his finger tips for ready reference.

You Can Add This Knowledge to Yours
At Half Price 1f You Order Promptly

To introduce this great work, we will fill orders for the next thirty
days at §18.60 per set, payable $2.00 after examination and $2.00
per month. The regular price is §36.00. Order promptly. The
half price edition is limited.

Examination Free! Itwon't costyoua dollar to dx-

amine the books. Just fill in the
coupon, The books will be sent to you absolutely FREE of charge.
You can return them at our expense if not satisfactory.

These six big volumes contain 2,896 pages, covering 4,000 differ-
ent topics. Hundreds of special photographs, diagrams, sections,
condensed tables and formulas. Page size 7x10 inches. Printed
in large, clear type on special paper, substantially bound in half
red morecco.

IMPORTANT SUBJECTS COVERED

Electric Telegraph—Theory, Calculation, Design
and Construction of Generators and Motors—Types
of Dynamos and Motors—Elevators—Dynamo-Elec-
tric Machinery Alternating Current Machinery—
Wireless Telegraphy—Storage Batteries—Wireless
and Automatic Telephony—Power Stations and
Transmission—Telautograph—Electric Lighting and
Wiring—Electric Railways—Telegraphone — Direct
Current Motors—Direct-Driven Machine Shop Tools
— Alternating Current Motors — Single -Phase
Electric Railway—Electric Welding —Mercury Vapor
Converter—Management of Dynamos and Motors—

Central Station Engineering—Central Station Design.

With this special offer we will also_include free

as a monthly supplement, a year’s subscription to the
TECHNICAL WORLD MAGAZINE

This is a regular $1.50 monthly, covering présent day
scientific facts and inventions. “Anideal magazine for
the home, because it is just enough different from the
others to make it interesting. Fill in the coupon to-
day —don’t wait for tomorrow.

Amenican School of Corvespondene, Chivago, US4,

American School of Correspondence:

Please send Cyclopedia of Applied Electricity for F'ree examina-
tion, also Technical World for 1 year. 1 will send §2.00 within five
days and §2.00 a wonth uatil 1 have paid §18.60: otherwise I will no-
tify you and hold the books subject to your order. Title not to pass
until fully paid.

EMPLOYER .« v oretaotarnnaerisasansssssoton sossssssannt
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K.&D. MOTOR

No. 13
New and High-Grade

THIS motor stands 334 in. high and weighs
about 18 ounces. No cast iron is used in
its construction. Best charcoal iron field;
annular field coil carefully taped and shellacked.
The armature is laminated, slot wound ; steel

shaft with grooved brass pulley 3 inch in
S diameter. Self-lubricating bearings so con-
structed as to always remain in perfect alignment; the cups having neat and efficient covers.

The commutator has hard copper segments, carefully insulated with mica ;- the
component parts of the commutator being rigidly clamped together. Such commutators are
found in small motors of our manufacture only.

K. & D. self-adjusting resilient-tension brushes. The machine is perfectly ventilated.
Fields and base finished in black enamel—not paint. .

For its weight, the most powerful motor manufactured.

Regularly wound as a battery motor . . . .. . . . . Price $3.50
Specially wound to run in series with 16 c.p. lamp,
110 volt directecurrent . . . . . . <« . ¢ ... s . . UG $4.50

MANUFACTURED BY

Kendrick & Davis, Lebanon, New Hampshire

M.M. MOTOR CYCLES

Have speed all right, but speed isn’t the first consideration in their construction. They are,
built for honest service and are noted for their simplicity, power, perfect construction, positive
control and easy riding qualities,

You can ride as slow as you want, or you can travel one mile in sixty secondg with the

SILENT M. M.

Dealers K Catalog for
Wanted Prompt delivery Assured the asking

American
Motor
Gompany

712 CENTRE ST.
BROCKTON
MASS.
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Electrician and Mechanic

PATENT BUREAU

United States and Foreign Patents Obtained

Owing to the large number of inquiries we are constantly receiving from inventors,
we have established a bureau for the convenience of our readers, through which they
will be enabled to secure patents on their inventions at the lowest cost consistent with
the work performed. We have retained a firm of skilful patent attorneys of Washington,
D. C., with a branch office in Boston, who will have charge of this bureau, and who will
pay specxal attention to the legality of patents secured.

If you have made an invention and contemplate applying for a patent, the first step
is to learn whether your idea is patentable. Do not depend on the fact that you or your
friends have never seen anything of the kind.

Send us a pencilled sketch, showing plainly your invention, and write out a brief
description of its construction and operation as well as you can. If you have a model
send this also, express prepaid. We will give you our opinion as to the patentability of
your invention based on years of experience, and you will get honest advice as to the
probable value of your invention.

By having our report as to the patentability of your invention, you will have docu-
mentary evidence that at the date of such report you were in possession of the invention
referred to therein, and thus be assisted in establishing invention should it ever be neces-
sary to prove that you were the prior inventor.

With the report of reputable and experienced patent attorneys showing that your
ideas are new and practicable, you may be able to interest capital in your invention, and
thus provide for expenses incidental to the patent, etc.

If you have been working on an invention that is not new, or for which there is no
demand, we will so inform you, and you can drop it without further trouble or expense.

DON'T DELAY

Procrastination has cost inventors more money and resulted in the loss of more
patents to bona-fide inventors than all other causes combined.

An inventor, in order to protect his ideas, should not postpone applying for a patent.

Fill out the coupon below and forward, together with the description, sketch and
model if you have one, as above directed, to this bureau and our attorneys will imme-
diately take up the case.

e g TN T TTNET

Residence (Street and NO.) ...

(T TR0 T Ko7 o O s S LA T =

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

Electrician and Mechanic Patent Bureau
6 BEACON STREET BOSTON, MASSACHUSETTS



xxiv ELECTRICIAN :AND

MECHANIC

K. & D. Juno Motor

HE JUNO is a battery motor, of superior

| design both electrically and mechanically.
1t is sufficiently powerful to operate slot
machines, photog- aphic apparatus, sign flashers,
etc. It is of the irom-clad tyge, with exposed
commutator. This feature adds greatly to con-
venience; the commutator may be readily in-
spected or cleaned. The field is cast in one piece,
of special metal. Field coils are form wound.
Armature is of the drum type, built up of finest
charcoal iron laminations; slot wound. The
commutator segments are of hard copper, wica

insulaled.—The K. & D. system of making small . ] )
commutators with mica insulation is quite unique, and the product is decidedly of high

quality.— K. & D. dependable, self-adjusting brushes of the radial type. Steel armature
shaft, with two speed grooved pulley. Finely finished in black enamel and nickel.

Standard battery winding: 4 volts, 1.5 amperes, 2000 R. P. M., with average
load. Occupies space, 31-2 x 31-2 x 3 1-2 inches. Weight, 2 pounds.

YB3 6 0% ¢ 0060 0.0 906 o 5.6 JHREBEDE M PHA0N5. A0 T TR TR SR $5.00
Specially wound to run in series with 16 c. p. lamp on 110-volt DIRECT
currentcircuit, Price............iiniiitiiiiiiiiaiiii e iaraans ....$6.50

Unless otherwise specified, regular battery winding will be sent.

MANUFACTURED BY

KENDRICK & DAVIS - Lebanon, New Hampshire

STARRETT GAS HEATER

More heat—less gas

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

B,E.G c 8 D B, F
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 wﬁile assin ;hrouvh
deflectors in base of tubes. The tubes are so formed as to cause the flames to penetrate eaé)h olhegr at cr:ss
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 ;neltin lead, babbitt
etc., an‘.l as a {orge for light work. For laboratory and household use it has no eq;xal nger ita' uart of’
water will boil in six minutes. Soldering irons with short handles can be used with this i:eater with?)ut fear
of heating the handle. The two and three burner heaters are made with a graduated aJi ‘ti b
the end to supply the gas to one or more burners as desired. el Al

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

THE L. S. STARRETT COMPANY

ATHOL, MASSACHUSETTS U. S. AJ




