
Price. 10 Cents January. 1909 

ELECTR.~:ClAN 
(B}, MECJnlANIC 

Armature Windings 
Power Rating of Wireles~ Stations 

How to Build a Canvas Canoe 
Gasoline Engine 

Mission Furniture 
Wireless Telegraphy 
Home-made Jewelry 
The Differential Gear 

Lighting by Storage Batteries 
Cistern Barometer 

How • to Make & Still 

PUBLISHED MONTHLY BY 

SAMPSON PUBLISHING CO. 
f, BEACON STREET. BOSTON. MASS. 



ii 

.... 

ELECTRICIAN AND :tvIECHANIC 

STANLEY 

M 

I 

T 

R 

E 

Stanley's New Mitre Box 
Nos. 50½ and 60½ 

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

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

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

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

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

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

No. 50,½ Mitre Box without Saw ....... $6.60 Each 

No. 60 ¼ Mitre Box with 20 in. Back Saw 9.50 Each 
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ELECTRICIAN AND "MECHANIC 

TO SEE IS TO WONDER AT.THE NEW THINGS 

Look 
for 

•• the 
new 
engine 
devices 

NATIONAL 

MOTOR 
BOAT 

-AND 

ENGINE 
SHOW 

Mechanics Building 
Jan. 23 .to 30 

Cl The most interesting • exhibition ever 
promoted for the • boat lover, the engine 
expert, or the sight-seer. 

· CHESTER I. CAMPBELL, Gen. Mgr. 
5 PARK SQUARE, BOSTON, MASS. 

Don't 
fail 
to see 
the 
racing. 
boats 

Open from 10 A.M. till 10.30 P.M. Open Jan. 23, at 7 P.M. 
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SMITH & FRISBIE, :~::g:~~~:J.REET 
C>ur- new "Inventor's Protective Certificate" IVllalled Free 

WE PROCURE PATENTS IN ALL COUNTRIES-WE ARE REGISTERED PATENT ATTORNEYS 
WE SELL PATENTS IN ALL COUNTRIES ON A COMMISSION BASIS 

q;;;- NO CASH REQUIRED WHEN YOU PLACE YOUR PATENT WITH US FOR SALE 
Patents, Caveats, Trade-marks, Copyrights, Reports as to Patentablllty, Validity and Infringe-

, ment. Patent Suits conducted In all States 
LOWEST CHARGES FOR HIGHEST CLASS OF SERVICES Write at once 

A School WI• th1· Il Itself ~:nd~"m~I ~ri~~'/~i~n oo/\~'t*ci~:~~~~,~~~~r:;,r: 
vanous bran du~, lo n point where the careful studcn t 
comprehend, the complete designing, core and opcrnlion 

of a dynamo or motor, and I chapter on electric nulomobilea, outlining-their construction, care, and operation, o.nd nlf about storage 
batteries and how lo handle them. Each subject is carefully written and to the point. Alter a ,1udenl studies a subject. he i, ques­

tioned on that subject in auch a. manner as to bring dearly to his mind the point.a he 
needs lo know ?'Cj!atding ,ame .. A DICTIONARY in back o_f b'!'i?k will enable him 
to learn lhe meanmg of any electncal word. term. or phrase u,cd m 1hi, book. a, ,veil aa 
hundreds of others in common use. _ All required tables necessary in the·atudy are in ii. 

TABLE OF SUBJECTS 
Cha11tcr Chapter 

I. Wlrlnll XII. Armature Reocllon 
II. Electric llotterles. Elec• XIII. Sporklnll 

lro•Plotlnll XIV. Wlndlnd of Dynomos 
III. lllollnetlsm ond lllolors 
IV. The lllollnetlc Circuit XV. Proper lllelhod of Con• 
V. IUollnellc Traction nectlnll Dynamos ond l\lotors 

VI. lllollnetlc Lenkolle -Self•Excltotlon 
VII. Eneri!yln Electric Circuit XVI. Diseases of Dynamos 

VIII. Colculatlon of Size of and !Uotors. their Symntoms 
Wire for lllollnetlzlnd Coils ond How. to Cure 'l'hem 

IX. ColculotlonofE.M.F."s XVII. Arc and Incandescent 
In Electric Machines • . Lomps 

X. Counter E. Ill. F. XVIII. l\leosurlnll Instruments 
XI. Hysteresis nnd Eddy XIX. Alternntlnll Current 

Currents XX. Automobiles 
$2.00 PER COPY -FOURTH EDITION -20,000 COPIBS SOLD 

The offer we mnkc of ref um.ling money if book is not satlsfnctory upon cxnminntlon is 
AN UNUSUAL ONE in councction with the snlc or u book. But we hnvc no fcnr of its 
return. Your decision ·will be whnt thousnnds of others hos -been. l\[oucy would 11ot 
buy it if it could not be dupUcntcd. \Ve could print tcslimooio.ls by the huudrcds. It is 
best to order nnd be your own Judge or hs merits. 

Cleveland Armature Works, Cleveland, Ohio 1~~!;.~~r~:\~d if.Tu~~~~!dl:lo~:~~~t.~;~r,t~ 

ELECTRICITY 
Girdles the Globe 

It.is 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

ITY !n. all its_ branch)$, and nothing else. 
lnd1v1dual mstruct1on, day or evening 

by skilled teachers. 
Write for 64 p. illustrakd book. It's free. 

Th, New Y~rk Electrical Trade School 
• 39½. West 17th Street, New York 

No connection with any other School or Institute. 

Gas Review 
A Magazine for the 

Gasoline Engine User 

Gas Review will bring into your ·home-place 
on your library table-the ,visdom, the· know­
ledge, and the experience of the foremost ex­
perts on gas and gasoline engines. 

A lesson on gas engine operation appears in 
each issue. Compression, ignition, mixture, 
battery troubles; fuel consumption, the ex­
haust, insulation, lubrication, ,viring, electric­
ity, and, in fact, every feature in the construction 

• and care of gas and gasoline engines is covered 
fully yet in a simple, easily understood way. 

Think of getting a complete course in gaso­
line engineering-one not only equal to but far 
superior to the average gasoline engine course 
costing from thirty to fifty dollars, all for 

50 CENTS PER YEAR 
Sample Copies on Request 

GAS REVIEW 
14 Cantwell Building 

Madison Wisconsin 
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ELECTRICAL TOYS FOR BOYS 
Scientific ELECTRICAL Novelties 

Practical. Complete, Durable. Harmless 

«]Within ten years there will be more Flying 
Machines built than any· other vehicle. 
C.I[ Learn the business while it is young and 
you will have the best positions when it is old. 
(]JY ou can learn more about Flying Machines 
in one year by reading the National Aero­
nautic Magazine 

FLV 
than from any other source. 

Send$ 1.00 for a year's subscription to 

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

Cover one hnlf of the nboYc fa.cc and then the oUlcr, nml 
you ace illustra.ted the rcnl comfort of I.Jl.,.J.,.1-.IOLIN 
'Wntcrproofed Linen Colin.rs nntl Cuffs na compnre<l with 
others. Ll'l'HULL'\~ is linen nnd looks it,- never wilts, 
crnC'ke nor fro.vs, nnd is wiped white ns new with a 
c.lnmp cloth. N cw est shapes and sizes. 

COLLARS, 25c. CUFFS, 50c. 
Always sold in RED boxes-a.void substitution. 1t not 
nt your dcetlcr's, send, givinB, styles, size, number wnntcd 1 
with rcnlittnucc, nod we ,nll mnil, post-po.id. 

Ilook\C't of styles tree on request. 
TJ.IE FIBER.LO:lD CO.lUl"ANY 

Dept. 56, 7 Waverly Place NEW YORK 

WATERPROOFED ut1Ell 

FIT 

EVERY boy in the countr~ ca°: e~sil y o~n II, railroad. 
Costs little and pays big div1!lends m fun. Our 

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

Co.ta.log B, fully llluetro.ted, quoting low prices-SENT FREE. 

THE CARLISLE & FINCH co. 
248 E. Clifton Ave., Cincinnati, Ohio 

Lareest 1Jfanufacturers Electrical Novcllics in the World. 

THE BEEKO ELECTRIC ENGINE 
} actual size , 

The most attractive toy ever 
produced. 

Has Yariable speed and re­
verse lever. 
Is finely finished 

and handsomely 
decorated. 
·Runs for weeks 

on one cell of 
battery. 
Price, each 75c. 

Discount for 
<1unutitics 

Cjrculnrs or 
N ovcltics free 

J. H. BUNNELL & CO., Inc., Dept. V 
Manufacturers of Telegraph and Electrical Apparatus 

20 PARK PLACE, NEW YORK 

HOME BE.NC HES 

No. 40 

(lBuy a Good Bench for your Home Shop. 
So much better work can be accomplishe.d 
with proper tools and good equipment. 
(l The Bench shown is 50 inches long, with 
20-inch top, exclusive of vises, Michigan Hard 
Maple, 13-inch glued-up top, and 6-inch well 

. for tools.(I.Properly built to stand hard usage; 
inexpensive, but complete in every detail. 

Write for Cntaloi!ue of twelve styles 

GRAND RAPIDS HAND SCREW CO. 
930 Jefferson Ave., GRAND RAPIDS, l\llCH. 

Largest Bench Manufacturers in the lvorld 
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Are Fine Tools Your Hobby? 
GET OUR NEW ••y ANKE~" TOOL BOOK 

L ~ .L (fd1) (---~~,...~ rf~ 

A book full of new time nnd labor-saving "YANKEE" TOOLS for all clusses of mechanics. Tools 
that interest eYery man who ever has occasion to use tools of uny kind. The book is the embodiment o'f Ynn­
kee ingenuity, illustrated with photographic reproductions of the tools in use. It's worth having. Send to-duy. 
A postal btlnlfs It If you mention "Elecl. & l\lecb.,. Ask your dealer for•• YANKEE" TOOLS. 

NORTH BROS. MFG. CO. 

Telephone, 2689 Oxford 
C.E.ROGERS'BRASSFOUNDRV 

Brass, Bronze, Aluminum & Com~osltlon Castings 
OF EVERY DESCRll'TION 

,ve make Parson's ~lanl!ancsc llron7.c-, \\"hitc Ilra.ssfor Auto 
Castings, and White Nickel Bron1,e. Special Hi~h-spc•ed 
Dearing :Metal. Special attention giwn to Fine Castings. 

34 BEACH STREET 
BOSTON MASSACHUSETTS 

CALL OR WRITE 

ELME~ C. RICHARDSON 
Room 6, 37 Tremont Street BOSTON, MASS. 

Associated with a Reliable Washington 
Patent Attorney •• 

Does your Wireless Out­
fit get Good Results ? 

IF NOT rt \YOULD BE WISE 
to get my Prices on Instruments (not Toys) 
that Work! The new No. 106 Rotary Ad­
justable Condenser is the Best for All Long 
Distance and Sensitive ·work. It consists 
of a number of Fixed and Rotary Disks that 
Intermesh, thus allowing an Adjustment of 
Capacity of from Zero to Maximum. Being 
cn,losed in a Handsomely Polished Case, it 
presents an excellent appearance in any 
Wireless Statio[} .. Price ............. $6.00 

W.C.GETZ 
345 M. Charles St, Baltimore, Md. 

ELECTRIC 
SUPPLI ES-TELEPH0NES~N0VEL TIES 

Catalogue of 200 F'ree 

If it's Electric we have it. Big Catalogue 4 cents 

OHIO ELECTRIC WORKS 
CLEVELAND, OHIO 

The World's Headquarters for Dy~amos, M'.otors, 
Faus, Toys, Batteries, Belts, Bells, Lamps, Books 

We undersell all Want Agents 

Philadelphia, Pa. 

WIRELESS 
RECEIVERS 

Adjustable head 1.Jnncl with 
ball nnd socket fittiuge give 
o. comrortnUlc nnd snug tit-

~~1ffi1cffc~c;d,'~~f/!§116c°o1~E~~~ 
Corde join ut the brcnet. 

PIUCE LTS'l' 
Complete with 7 foot Cord 

1500 ohm~ - $ 9.00 
200{) H !),,50 
3000 u 10.00 
4000 II - - 10,,50 
Spccinl price~ in quantities. 

Soft Rubber Ear Cushions 
supplied ntliO cents per polr. 

S.H. COUCH CO.,lnc. 
Telephone Manuf's 

156 PURCHASE STREET 
(Wireless Dept.) 

BOSTON MASS. 

Fits in the Pocket 

1: tli IZ:ffttitl~ -
Our Vest Pocket Slide Rule complete with in­
structions specially prepared for students. Sent 
by mail post-paid-

===~I $-,-.-s-o7=1 === 
Ca!alogue of Drawing Materials, etc., on appli­
cation. 

KOLESCH & CO. 
138 Fulton Street (Est. 1885) New York 

We Want You to Become Familiar With 

The Reece Threading Tools 
Including SCREW PLATES, TAPS, DIES, etc .• 

T .~~~~'!:m!~!~~-?{F~! 
Wrench and one each No. 2-56 

3-13, 4-36, G-32, 8-32, 10-24, 12-24 
and 14-20 "Hercules". Machine 
Screw Taps. Sent post-paid to 
any address on receipt" of $1.25 

84-Pni;e Catnlogue Fa•cc 

E. F. ~EECE CO. Greenfield, Mass. 
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Electrical Supplies and Novelties 

AMUSING AND INSTRUCTIVE 
Circular and Catalogues contain many Specialties 

The following are n few of them 
Telegraph Instrument . . . 
Telegraph Set nnd Sounder, Mounted 
Telegraph Relny . . 
Pony Telephone Rcl'eJvcr . 
Battery Cull Telephone (Each) 
Electric Alarm Clock. . . 
Mcdlcnl Bnttcry . 

f~ul~·ruirA~,, Light : 
Bnttery Motors . . 

i~~a"I,°a~ver Plnn·t . . . 

W:;.';!~1'i,;'~,~1~;~1;t?i;1fll~~•I : 
8~~':t~~~ !f~~p~ccornuvC Lllmp 

0

0ut
0

tlts : 
Bnttery Rheostat nod Switches . . . 
SL'\tlc Mnchtnc 3-Inch Spark 
Geissler Tubes . . . . 

s .7.S 
2.25 
3.00 

.90 
2.50 
2.00 
1:•ii• 11,P 

.75 " 
1.00 " 
4.00 " 

10.00 
4.70 " 
9.00 " 

.20 •• 
5.00 •• 

5.00 
.80 

Motor Dyna.mos nod Gns Engine P3rls, castings finish and 
rough ror assembling. 

Smnll lnthes, clrculnr saws. drtlls. etc., to be driven by 
smnll motors for complete miniature machine shop. 

SETH W. FULLER COMPANY 
100 Bedford Street BOST.ON, MASS. 

HOFFMAN & LAUER!' Inc. 
92B state Life Bldg. lndlanapolla, Ind. 

Manufacturers and Importers of 
Tools for Hand-made Jewe.ry 

See C. B. Dyer'• Artie/es 

Palmer Electrical Instrument Co. 
MANUFACTURERS OF 

STUDENTS' EXPE~IMENTAL 
. APPA!lATUS 

38th Street, abov~ Market 
_ _ PHILADELPIDA, PA. 

(Stamps for 15 page Illus. Cat.; no postals answered) 

Do you want to open a 
Moving Picture Parlor or 
are you interested in one? 
All particulars are published in the JIIoz,­

ing P.zct1we 1\Tews, America's Leading cine­
matograph weekly. Alfred H. Saunders, 
Editor. f,2.00 per year, 10 cents per copy. 
'fo readers of the ELECTRICIAN AND 
MECHANIC who send this coupon, one 
month's trial subscription is offered Free. 

Cinematograph Publishing Co. 
30 West 13th Street NEW YORK 

Samson Batteries 
Strength 

Long Life 

Uniformity 

20 Years the Standard 
·why not insure correct operation of your 

apparatus by using this cell ( 

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

Electric Goods Mfe. Co._ 
BATTERY.TELEPHONE.AND 
ANNUNCIATOR SPECIALISTS 

144 Pearl Street Boston, Mass. 

CROCKER'S 

" Blow If' fountain Ptn 
EYcry one should use a FOUNTAIN PEN. When buyihg. 
whv not buy the BEST, one that Fills the Quickest, 
Keeps the Cleanest, and Writes the Best. 
All these good points can be found in our self-ftlling pen. 

Blovv It to Fill it 
Blovv It to Empty it 
Blovv It to Clean it 

These pens arc made in clitJcrent si1.cs selling for $2 .00, 
S2.50, S3.50, and S5.00; plain barrels either black or mot­
tled, and for S3.00, S3.50, S5.00, and S7 .00 with gold bands. 
These pens will be sent post-paid upon receipt of price 

frockn Pen fo. P.O. Box 3079 Boston, mass. 

ELECTRIC GOODS 
Shocking Mnchine1, $1.1:2; Geluler Tubes, G inch, with fluore~ 

B1~!vli·1·~~~h;~ ~~~t~; wiw,~i~y;r~ cit~~Jl;~~f~!,ics ~::l~~';0ifc~:!iJ 
~~~:evne{{•f ;~~~r' J;~1:i/c~:;s~:.,~~~t~~. P~.Ji'h~u~n~·ii~~~bi~1~'-J~~~;:t:d 
cents; llubbcl Sepo.ro.blc .:\1to.chn1cnt Plugs, Edisu11 lin&l', :!8 cents i 
Yest Pocket Dictionary, 2!!-1 pages, itlu!!lrote<l, -1000 wortle, terms, 
and phroscs usetl In the electrico.l profession. 23ccrts: Static 1-.lec­
tricity, shnple <>:-itperimcnts. 73 pages, 51 mustrntion~, !!..'i c<>uh. 
Above goods to o.ny po.rt United ~tates and Cano.do. prcpo.ic.J. ~o 
&to.mps tnken for these goods, send stomp for catalogue. 
l(ttltm~n Electric £0. €. IIS lJd St., toledo, 01110 

Turntables 4 Inches to 4 Feet 
• \Ve can furnish motors or you can use your Fan 

Motor. We manufacture all kinds of Turn­
tables for show-window· work. Our new 
method will enable you to inslall a ruO\-ing dis­
play at a very light expense. 
The AJAX ELECTRIC MFG. CO. 

96 Essex Street BOSTON, MASS. 
Telephone. Oxford 1308-3 
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KEUFFEL & ESSER co. 
127 Fulton Street. NEW YORK Gen"l Office and Factories. HOROKEN, N. J. 

CHICAGO ST. LOUIS SAN FRANCISCO MONTREAL 

MATHEMATICAL 
AND 

SURVEYING INSTRUMENTS • 
DRAWING MATERIALS 

MEASURING TAPES 

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

STURTEVANT 
====FORGES=== 

Wireless Apparatus 
SOME THINGS WE DO, AND 
SOME WE DON'T DO 

Require a minimum of repairs. 

\Ve don't make the most extravagant claims. 
\Ve prefer results not words. 
Vile do not try to make the cheapest. 
V•le believe we build the best. 
We do not claim to be the largest manu­

facturers in· the world. 
We do claim our apparatus to be unexcelled 

in quality. 
\Ve do not use enameled wire on our tuners; 

we have found it inferior. 
Vile use bare copper wire wound by a unique 

method giving superior results. 
\~1e might also add, that we don't imitate, but 

have originated many novel and exclusive 
features. 

• i,1ade in ten styles and all sizes, for bench 
work, manual-training schools, locomotiYe-shop 
and shipyard service. 

Our transformers for use on alternating current are self­
controlling in sizes of {·, -!,, 1 and H,· K. v,.r ., requiring no 
impedance coil or rheostat:· They arc more efficient than 
induction coils. will send from fifty miles upwards, and 
come as low as S30. 

1f you wish to improve your station·, send for dcscriptiYe 
folder of 

Transformers Telephone Head Receivers 
SEND FOR BULLETIN 158 Condensers Tuning Coils Spark Gaps Detectors 

Oscillation Transformers Potentiometers 

B. F. STURTEVANT CO. 
GENERAL On-1cE AND WoRK5 CLAPP-EASTHAM CO. 

HYDE P AR.K MASSACHUSETTS 729 Boylston Street BOSTON, MASS. 

WIRELESS TELEGRAPHY EASILY MASTERED 
By our method of instruction we make you a skilled, 'practical Wireless Operator in a few months, so 

that you ,yill be able to fill a good position as Wireless Telegraph Operator, or conduct a Wireless Tele-
graph Stat.ion of your own. . 

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

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

ABERNATHY RAPID ACTING VISES 
ARE PARTICULARLY RECOMMENDED FOR 

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

Please state your requireu1ents and ,vrite for particulars. 

THE ABERNATHY VISE & TOOL CO. 
329 Endle,~ood Avenue CHICAGO. ILL. 
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When Henry Disston was asked : "What do you put in· Y,Our saws ? " 
He replied: "Good steel and honest work." .. 

UPON THIS FOUNDATION IS BUILT 

DISSTON QUALITY 

~ 
"If you want a saw, it is best to gef one with a name on it that has a reputa­

tion. A man who has made a reputation for his goods knows its value .as well as 
its cost and will maintain it." ' 

HENRY DISSTON ®, SONS, Inc. 
KEYSTONE SAW, T<;)OL, STEEL, AND FILE WORKS 

.. PHILADELPHIA, PA. 
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"OLIVER" MACHINERY COMP ANY 

OLIVER "C" BAND SAW 
MOTOR DRIVEN 

MOTOR HEAD SPEED LATHES 
A SPECIALTY 

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 

\\Trite us for Machinery, Benches, Vises, Clamps,. 
Planes, Chisels, Saws, Grinders, etc., etc. 

We have them. 

BRANCH OFFICES 
OLIVER ?t1AcHINERY Co., Hudson Terininal, 

50 Church Street, New York 
OLIVER MACHINERY Co., First Nat'! Bank Bldg., Chicago 
OLIVER MACHINERY Co., Pacific Bldg., Se'!-ttle 

"PERFECTION IN EVERY DETAIL" 

F. E. REED COMPANY 

are the words 

recently used· 

by a Director of 

Manual Training 

i~ descri~ing his 

equipment of our 

10" 
Wood-turning 

Lathes 

vVrite_ us before 

deciding on your 

new equipment. 

Worcester, Mass., U.S. A. 

.. 
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ARMATURE WINDINGS-Chapter IV 
FOR TWO-PHASE AND THREE-PHASE ALTERNATING CURR~NTS 

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

THE interested reader approaches this 
particular section with a distinct enthusiasm. 
Though these windings have been kno,vn 
and utilized to a marvelous extent during 
the past fifteen years, enough of novelty 
still attaches to their principles and working 
as to attract and hold one's attention. Per­
haps more of a suspicion of mystery is a;;~ 
sociated with them than with those previ­
ously described, and the text-hooks and 
trade publications do not always clear the 
way. Often, to give the impression that if 
two phases are better than one, or some­
times three better than two, the expression 
"polyphase" or "multiphase" is applied, 
and to ferret out such complexity the ordi­
nary reader is inclined to doubt his ability. 
With the admission that these Greek and 
Latin prefixes merely refer to the subdividing 
of the coils already explained as "distrib­
uted," the reader need feel ho further 
alarm. ' • . 

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

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

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

3 
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Fig. 24. Three-phase Armature Winding adapted 
for a· Four-pole Field-magnet. (Concen-

trated Coils, Delta. Connected) • 

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

• great superiority over those of single-phase 
characteristics. 

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

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

Practical interest and value are ordina­
rily attached to three-phase windings adapted 
for multipolar field-magnets. However, 
for low frequency generators, driven by 
steam turbines, the simple two-pole field­
magnet will be_ found regularly in use. As 
a four-pole field is logically next in order, 
some care will be taken to develop its essen­
tials. In Fig. 24 is given· an ~rrangement 
of coils, involving two different shapes, that 
the reader is to compare with the elementary 
representation given in Fig. 25. In the 
former, si..--;: coils are show-u as filling twelve 
slots. In actually winding such an arma­
ture the inner coils occupying slots r and 
4, 5 and 8, and 9 and 12, respectively, would 
first be put on. They could best be wound 
in place, but if left with considerable leeway 
at the ends, they might be wound in forms 
and then sprung into place. Ordinarily, 
however, "form" winding is limited to cases 
in which the pairs of slots are much more 
nearly parallel than is possible with a 4-pole 
spacing. By letting these three coils hug the 
ends of the armature core rather closely, the 
three remaining coils that must overlap the 
others will not cause the entire winding to 
be unduly extended nor to have too high a 
resistance. 

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

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

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

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

Fig. 2G. Same Armature as in Fig. 24, but with 
Coils Y Connected 

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

In order to compute the winding and out­
put of a given or desired three-phase gen­
erator, the builder can best limit the calcula­
tions at first to a consideration of what anv 
one of the phases should do, then by a sini'­
ple and obvious step extend the estimate to 
the entire machine. As in the case of a di­
rect current armature, the field flux through 
any one pole is assumed or calculated, the 
speed arbitrarily assumed, then from the 
desired frequency the proper number of 
poles is computed. ,vith these factors 
known, the application of a standard for­
mula gives the required number of conduct­
ors for producing the terminal electromo­
tive force. While this formula is readily 
derived from fundamental considerations, -

• and is not difficult to follow, this part will 
here be omitted. The number of amperes 
obtainable from the winding depends, of 
course, not on the number of conductors, 
but upon their size and grouping. 

Frequency, or number of cycles, is found 
by multiplying the number of pairs of poles 

• by the number of revolutions per .. second. 

A 

8 

C 

In algebraic form it is often eJ..-pressed as pn. 
Flu."\'. can be represented by F, and the num­
ber of conductors by N; two conductors 
make one turn. Then the formula for the 
effective electromotive force, E, can be writ-

E 
2.2 FNpn. 

ten, 
8 IO 

For an illustration of the application of 
the formula, suppose a 4-pole steel field-mag­
net with faces of 16 square inches area, cores 
within spoolc; of 7.5 square inches cross­
section. Through each such pole there 
could readily flow a useful flux of half a 
million lines. If • a frequency of 60 cycles 
was desired, this number divided by 2, -
the number of pairs of poles, - will give 30, 
the required number of revolutions of the . 
armature per second; this means 1800 revo­
lutions per minute. The size ·of armature to 
fit such a field-magnet would be about 6.5 
inches in diameter and 3.5 inches in axial 
length. With the scheme of winding shown 
in Fig. 24 the. 12 slots could be assumed as 
about ¾ inch wide and r inch, deep. 

In such an armature considerable allow­
ance for voltage lost in self-induction would 
be necessary, hence, if I 10 volts were de­
sired at full load, not less than 17 5 should be 
entered in the computation. Inserting this 
·number and solving the equ.a tion for N, 
the number of conductors is found to be, 

N - 17' _c;oo,ooo,ooo, , or 2 70. For the,delta, 
66,000,000 

(or mesh) winding this will be the approxi­
mate number of conductors per phase, but if 
the Y (or star) connection is preferred, this 
'number should be divided by 1.73, givihg 
about 150 per phase. Since there are to be 
12 slots, the actual number should be appor­
tioned to give an economical arrangement. 
Therefore, instead of 270. conductors there 
might well be 288, allowing 24 per slot, with 
a 4 x·6 order, or in case of the other grouping, 
180 conductors, or r5 per slot, with a 3 x 5 

B 

Fig. ~7 Dia~ramm~1lic Repre&.·ntation of Conditions for Fig. 26 
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Fig. 28. Three-phase, Wire-wound Core with Distributed Coils, Polyphase or Multiple Arrangement. 
Adapted to sen•e. ns Armature of Generator or as Rotor of Induction Motor 

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

For determining. the proper size of wire 
to use, reference must be had to a table of 
double cotton-covered magnet wires, and from • 
this it will be found that the largest size, 
that, with allowa,nce for insulation and bind­
ing wires, will accommodate si..,,: in depth 
in-a 1-inch slot will be No. 8. For the four in 
width only i-inch slots will be needed in 
place of the ¾ inch proposed. In many 
cases of dynamo design, the size of slot will 
have• to be corrected after the preliminary 
computations are made. 

To compute the current capacity of the ar­
mature, it is safe to· allow 500 circular mils 
per ampere. Since No. 8 wire has a cross­
section of 16,500 circular mils, it can carry 
upwards of 30 amperes, and this will be the 
rating per phase. With the delta connec­
tion current comes from the other part of the 
winding in a sort of parallel manner, and in­
creases the total to 1.73 times as much; or to . 
about 50 amperes in all. The result is thus 
seen to be a machine probably good for 5 
k. w. at no· volts. 

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

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

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

In case these resistances in the rotor cir­
cuit were desired at startincr only and not 
f • t:> ' or continual control of speed, - as for 

b d 

C: e 

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

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

The winding of a large rotor with bars, . 
whether for use in an induction motor, or for 
a low voltage generator, involves novel prob­
lems, and while the bars may be somewhat 
difficult to bend, the scheme may be simply 
represented and easily understood. First, 
the bars are to be bent in the form required 
for ordinary "wave." wound direct drum ar­
matures, as are shown in Fig. 17 of Chapter 
II of this series. A given length may com­
prise only one conductor or a whole turn. 
The latter case, vvith all the needed bends, is 
given in Fig. 29. As will be observed, the 
very short bend at a is to allow one member 
of the loop to occupy the bottom half of one 
slot and the other member the upper half of 
the slot distant from first by the required 
spacing. If the stock is so large as to pre­
clude this reverse bend, two separate con­
ductors can be used, with a joint composed 
of a copper ribbon soldered on, preferably 
after the bars are in place. When the slots 
are wide open at the top, such conductors 
can readily be laid in, but if nearly closed, as 
is best for induction motors, the bars must 
necessarily be pushed in from one end. For 
this method, the bends at b and c can be 

made beforehand, but tho!,le at d, e, /, and g, 
of course, cannot. In case these later bends 
prove difficult, the expedient can be adopted· 
of dividing the conductor into several thin­
ner strips and bending one at a time. All 
the conductors at one end of the rotor are to 
be joined, as shown in the figure, hence no 
further mention need be made of them, -
they are like the bars of a direct current ar­
mature at the pulley end. At the other ends, 
however, there is quite a departure from the 
direct current procedure, and a special draw­
ing will be necessary. 
• Figure 30 shows the bars of a large rotor of 
this sort, as adapted · for an 8-pole field, 
whether of genera.tor or stator of induction 
motor. • The numerous squares represent­
ing the bars mi.1st persistently be regarded 
not as the conductors directlv under the 
poles, but as their outer ends, ~arked / and 
g in Fig. 29. To make the matter entirely 
clear, the reader should draw the develop­
ment of the diagram either in the form of the 
winding shown in the Fig. 17 referred to, or 
after the manner of Fig. 23 of Chapter III of. 
this .series. The short black radial lines 
joining outer and inner bars ·are strips of 
shee_t copper, bent around and soldered. 
These connections resemble those.that corn-

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

• pole Stator . • 

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

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

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

In the preceding chapter there was given, 
in Fig. 22, the shape of coils for a simple sin-· 
gle-phase stator winding, or for what would 
equally well serve as a stationary armature 
for a generator. It may be of interest to 
show the same scheme somewhat extended 
and covering the case of a three-phase wind­
ing. This is shown in Fig. 31, representing 
the final appearance of the first sets of coils 
for 8 poles, with three coils per pole per 
phase, thus accounting for the entire sev­
enty-two slots indicated. . A few of these are 
numbered, and the rest cap. readily be esti­
mated. For the next phase the start would 
be made in slots 9 and 16, then 8 and 17, 
and 7 and 18. The third phase can be im­
agined as similarly extending between slots 
4 and 69, S and 68, 6 and 67. The order of 
connections would need to be followed out 
from the principles given in diaf¥ams in the 
first part of this article. 

Not much reference has here been paid to 
windings of the two-phase order. They are, 
of course, important, but more so to the cen­
tral station manager than to the usual 

Fig. 31. End View of Stator Winding for Eight-pole Three• 
phase Stator, Three Coils per Pole per Phase 

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

AIRSIDP 'rRESPASS 
IT is still a moot point whether the flying of 

airships over private property may be legally 
opposed. In England there is an ancient 
maxim embodied in the English common 
law which says Cujus est solum, ejus es! 
usque ad crelum. (He who O\vns the land 
owns it up to the skies.) This venerable· 
rule, a legal authority points out, is as good 
to-day as ever it was, and is full of menacing 
significance to the airship builder. 

Its effect is to give the owner of land the 
exclusive right to the free enjoyment of the. 
air over and above the four corners of his 
holding, and any interference with that en­
joyment, however apparently slight and 
harmless, constitutes a trespass, for which an 
action may be brought. Applications for 
injunctions against airship owners and 
actions for trespass by aggrieved land owners 
are not . unlikely proceedings in the near 
future. 
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To_ those engaged in wireless telegraphy a exerting a tension which started at I pound 
quest10n of pressing interest in considering and ended with o over a distance of c 
an installation is, "What is its power?" feet. The average tension it exerted over 

Power may be defined as the rate at which this distance would be ½ a pound, and the 
energy is dissipated, or as the amount of energy stored would be therefore ½ c foot­
energy dissipated in one second of time, and pounds. If, now, the tension were increased 
its unit in electricity is the "watt." from 1 pound to v pounds, the average ten-

When the sending key of a wireless station sion would be increased v times its former 
is depressed, an electrostatic capacity having value, and also the length c feet would be 
a definite value in Farads (c) is charged to a increased v times. The energy stored would 
definite potential in volts (v). To do this a thus be½ cv 2 foot-pounds. If this spring were 
certain definite amount of electrical energy stretched until ½ cv2 foot-pounds were stored, 
is required. the stored energy dissipated and the process 

Electrical energy is the product of watts repeated n times in one second, the rate at 
and seconds, and this definite amount may which it would be necessary to furnish energy 
be shown to have a value of ½ cv 2 watt- would be ½ cv 2 n foot-pounds per second, or 
seconds. ·when the potential attains the cv 2 n 
value v volts, a disruptive discharge occurs 1100 h. P· 
across the spark-balls, and this quantity of Let us now pass to a consideration of the 
energy is very suddenly dissipated in forming question of how maximum range is effe.cted 
radiant electrical energy and heat in the by variation of power in the oscillating cir­
spark-gap and wires comprising the oscil- cuit above defined. 
lating circuits. vVhen this energy has been We might define maximum range as the 
almost completely dissipated in the above greatest distance at which the operator in a 
manner, the circuit through metal vapor at specific receiving station could decipher in­
the spark-gap opens and the condenser is telligibly sounds in his head telephone pro­
ready to store another charge of watt- duced by signals sent from the transmitting 
seconds. . station. In other words, he must hear a 

The po~ver or rate of energy consumption "buzz" sufficiently clearly to recognize its 
in watts by the oscillating circuit is deter- exact duration and thus distinguish dots 
mined by the number of times this phenom- from dashes. Now this "buzz" is com­
enon of disruptive discharge occurs in one posed of a succession of "ticks," there being 
second, and is thus equal to ½ cv 2 n, where n one tick for each discharge of the oscillating 
is the number of discharges per second. current. The loudness of each tick is de-

It will thus be seen that power necessary to pendent on the number of watt-seconds in 
excite an oscillating circuit used for the pro- each wave train, or on the value of½ cv 2 . 

duction of radiant electrical energy is de- A wave train at the average wave length 
fined by product of three quantities and used in wireless telegraphy at the present" 
varies directly with the size of the capacity, time, arid consisting of say ten effective swings, 
directly as the square of the breakdown po- occupies only about tfutl"uo of a second, 
tential of the spark-gap m volts, and directly which is too short a time to affect the drum 
as the number of oscillatory discharges per of the ear. 'This difficulty is obviated by the 
second. fact that the detector • saves up the total 

It is interesting to compare the storage of energy in the train and delivers it to the 
electrical energy in the condenser with its telephone diaphragm, which then responds 
mechanical analogue of the storage of me- as fast as it is capable of so doing, and with a 
chanical energy in a perfect spring. \Ve magnitude somewhat proportional to the 
might define the perfect spring as one whose total energy. This ,movement of the tele­
length is always proportional to the tension phone diaphragm is well within the time to 
applied, and which when under no tension has which the ear is responsive, and furthermore, 
infinitely small length. We might choose as it has been shown that a telephone diaphragm 
a means to define the magnitude of this has a slight and highly damped natural 
spring, the length in feet c it would occupy period of its own, so that it shows a tendency 
when under ·a tension of r pound. This to transmit to the ear-drum a very short and 
spring thus stretched would be capable of -highly' damped train of sound-waves at the 
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frequency of its natural pei:-iod, when a single 
impulse is transmitted to 1t by the magnet. 
This natural period is usually around the fre­
quency of sound-w~ ves (about 9~ per second), 
to which the ear is most sensitive, and ren­
ders very minute currents, applit:d suddenly, 
clearly audible. 

Vle have seen power of a station is de­
pendent on the value of ½ cv2 n, and the 
intensity of each "tick" dependent on the 
value of½ cv2 • 

It would seem from this that to get max­
imum range with a given power we should 
make n (the number of ticks per second) a 
minimum value, and thus make ½ cv2 a 
maximum for a given power. We might as­
sume 60 per second for this minimum value, 
as this might be taken as the slowest fre­
quency which would not interfere with Morse 
sending at the average rate. 

On the other hand, it is a well-known fact 
that the ear is not as sensitive to detect 
minute sounds recurring 60 times per second 
as it is at greater frequencies. Lord Rayleigh 
and others have made measurements to de­
termine the smallest value of current which 
would be audible on a telephone using a sine­
wave of alternating current whose frequency • 
could be varied. These measurements show 
roughly that doubling the frequency causes 
the ear to be able to detect a current ten 
times as small, until frequencies about 500 
per second are reached. After this point in 
frequency per second is reached further in­
cr.ease causes little gain in this ability, and 
still further increase commences to cause 
loss instead of gain. A frequency of 512 
per second corresponds to a musical note an 
octave above middle C on the piano, and if 
.,ve gave the value r to the smallest current 
which could be heard, then at middle C, or 
256 per second, this value would be 10, at an 
octave below middle C, or 128 per second, 
this value would be 100, and ·at two octaves 
below middle C, or 64 per second, this value 
would be 1000. • 

If energy in each wave train were delivered 
to telephone by the detector in the form of a 
sine-wave, we should obviously choose a value 
for n of about 480 inste3,d of about 60. The 
increase in frequency would cause us to use 
about eight times the former power if we kept 
the energy in each wave train½ cv2 the same; 
but this would be unnecessary, since if we 
made this energy about nnn, of its former 
value at n = 60, we would get the same 
result, and the power necessary in watts at 

n - 480 would be rd'1rn of that necessary at 
n=6o. 

Practical results in ·wireless do not, how­
ever,· show such a large decrease in power 
necessary for a given range as n is inci·eased 
from 60 to 480. The reason for this is 
probably ·that sound in the telephone is not 
a sine-wave but a succession of highly 
damped trains of sound-waves at a fre­
quency of about 900 per second, v,1ith inter­
vals of silence between. 

If the receiving operator were in an abso­
lutely sound-proof vault and concentrated 
all his faculties in listening, he might possi­
bly be able to detect signals sent with n=6o 
and the same value of ½ cv 2 as he would be 
able to detect with n = 480, since in each 
case his ear would be detecting short trains of 
sound-waves with a period of the diaphragm 
fundamental. In the case of n=6o the 
resultant sound would be a "buzz," which 
would have to be listened for with great con­
centration of the faculties, and in the case of 
n=480 the resultant sound would be a high 
musical note about an octave above middle C, 
which would fix the attention without con­
scious effort. If we had the sound-proof vault 
available at the receiving station, absolute 
absence of other sounds than· the received 
signals in the telephone, and did not mind 
wear and tear on the operator's nerves, we 
might then choose a value for n around 60, 
with a given value of·½ cv2 , and. thus save 
power; these are, however; not very prac­
tical conditions. 

In the writer's opinion the most practical 
value for n is the slowest frequency, which is 
a note of a distinctly musical character, and 
which readily fixes the operator's- attention 
in the presence of extraneous noises, sounds, 
and buzzes. This value is somewhat a mat­
ter of taste, and can only best. be fi.~ed by com­
paring the opinions of a large numb:r of 
independent experimenters. In the wnter's 
opinion this value is in the neighborhood ~f 
n=240. If an alternating current source 1s 
used to excite the oscillating circuit, the value 
of n will be twice the value of its cycles per 
second when the spark is properly regulated 
to allow only one spark per half cycle.. This 
regulation is made by. making the d1stanc.e 
between the spark-gap electrodes a m~x1-
mum that will give a clear even sound~g 
spark for a given amount of power supphe? 
the system, and insures attai1;ing ahmax1-

mum value of ½ cv2 or energy m eac w~ve 
train for a given power. It is possible to Ill~ 

crease the value of n at the e}..-pense of ½ cv· 
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by adjusting the spark-gap electrodes to gi;e 
a smaller value of v 2 , and thus allowing more 
than one spark per half cycle. This does 
not, however, give a clear musical note cor­
responding to the number of discharges per 
second, for the reason that the discharges do 
not have equal intervals of time between 
them. From the writer's experience he 
would say that the maximum range for a 
given power is d~Creased ·when this phe­
nomena of more than one spark per half 
cycle is allowed to manifest itself. It comes 
in advantageously sometimes, however, when 
trying to work through atmospheric disturb­
ances • with alternating source around 60 
cycles or lower, as the quality of the spark, 
when it is allowed to make several discharges 
per half cycle, is somewhat easier to fix the 
attention upon amid the extraneous sounds 
in the telephone receiver. When more than 
one spark per half cycle is allowed, diffi­
culties usually begin to manifest themselves 
in getting the value v2 up to what it should 
be with a given distance between spark-gap 
electrodes. This is probably due to the fact 
that several sparks occur very close together 
at the peak of each half'cycle, and it is almost 
impossible to get the metal vapor thoroughly 
cleared away in the excessively short intervals 
of time between them. 

Having shown how the values G, v 2 , and n 
· affect range and power consumption, let us 
consider how they may most easily be roughly 
measured. 

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

KS 
r. 13 T 10,000,ooo,ooo,ooo 

:in which 
K = the specific inductive capacity of the 

dielectric (in the case of glass about 6). 

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

T = .the thickness in centimeters of the 
dielectric. 

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

Distance between Spark- Spark Potential in 
balls in Millimeters Volts· 

I 4700 
2 8100 

3 11400 

4 14500 

5 17500 
6 20400 

i 23250 
8 26100 

9 28800 

IO 31300 

11 33300 

12 35500 

13 37200 

14 38700 

rs 40300 

16 41300 

Ii 43200 

18 44700 

19 46100 

20 47400 

The value of n may perhaps most easily 
be determined by arranging a dark band, 
forming a belt, between two pulleys, one of 
which is driven by a small motor. The 
band should be about 2 meters long, and it 
should pass around at a rate of about once 
per second. It should carry a marker of 
white thread or other material about 1-32d 
of an inch broad, and be arranged to carry 
this marker through· the zone which is bril­
liantly illuminated by the spark. The room 
should be dark and the observer in a position 
to watch the band in its most brilliantlv il-

• luminated zone with his eyes shielded from 
the direct light of the spark. "\;\,'hile the spark 
is running, stationary images of the marker 
will appear abqut once per second. The 
distance between these images is observed 
and distance the marker travels in one second 
is measured. Distance per second divided 
by distance between images will .give the 
value of n. If alternating current is used, 
the phenomenon of more than one spark per 
half cycle will be shown by groups of images 
with dark spaces between. 

In conclusion, it would seem that a thor­
ough knowledge of the values and charac­
teristics of the capacity, spark-gap voltage, 
and spark-gap frequency in a wireless station 
affords the best insight into its power and 
possibilities of long range. There has in the 
past been considerable tendency to rate sta­
tions by the amount of power it was necessary 
for the furnishing source to deliver, no ac­
count being taken of where or how it went, 
and it would seem a considerably less 
accurate method of rating than the above­
outlined one of rating stations in their ½ cv 2 n 
value of vmtts. • 
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ROW TO BUILD A CANVAS CANOE.-Part II 
W. DANIELS 

THE next thing to do is to prepare for 
framing together, for which stocks will be re­
quired. These are necessary in order to in­
sure the canoe being built perfectly straight. 
Take four pieces of deal, about r foot by 7 
inches by 2 inches. Place them on edge, at 
right angles to line ofkeel,and nail securely to 
floor. The end ones should be about 10 feet 
6. inches apart, the other t"\\ o being placed in 
between, at equal distances apart. Stretch a 
line from center to center of the two end ones, 
and mark on all four the center line of keel. 
Measure 7-16ths inch on either side of cen­
ter line and cut notches to fit the keel, the two 
end ones being r¾ inches deep and the inner 
ones 3 inches. Place the keel in the notches, 
and fix it by partly driving one or two nails in 
the stocks. In the event of a workshop of 
sufficient size not being available, making it 
necessary to build the canoe out-of-doors, the 
stocks should be made into trestles by nail­
ing legs to them, which should be firmly bed­
ded in the ground, the tops being kept level. 

Place ribs 4 and 8 in the notches prepared 
for them, and fi..""\: by means of small iron 
brackets screwed to the back of ribs and top 
of keel. Stretch a line from center of B.P. 
to center of S.P., and see that the centers of 
ribs come in direct line ";th it. If this is not 
so, unloosen the brackets and rectify it. This · 
line should -be kept on, as a guide, until the 
ribbands are fixed. 

Braces d and d can now be fixed. Measure 
along keel the distance in between ribs 4 and 
8, and mark the shoulder lines on the under 
edges of braces. Cut out the ¾ inch shoul­
ders, and fix to ribs. Next, fix the braces c 
and c. First fix one end of each to the B.P. 
and S.P. respectively, by means of small iron 
or wood brackets, as shown in Fig. 4. Then 
fix the other ends to ribs, seeing that the ribs 
are square up from keel. 

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

like manner (see Figs. 3 and 4). You now 
have the shape of canoe, and can get the 
exact size and shape of the other ribs by 
taking measurements and molds of thin wood, 
or . cardboard, in the positions where they 
have to be fixed. First prepare Nos. 2 and 
10. These are notched out in the-center for 
braces c and c, in the same manner as 4 and 
8. 

Take a mold of one side of canoe, taking it 
from the under side of gunwale to center of 
the ¼ inch notch in keel. The mold can be 

Fig. 7. Plans for Coaming 

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

Take a piece of deal board, r foot 4 inches 
by u½ inches by ½ inch, and plane the bot­
tom edge straight. Square up first a center. 
line, and then the inside lines of gunwales, at 
equal distances on either side of it. Mark 
on the outside lines, the height to top of gun­
wales. From these points measure down r¼ 
inches (the depth of gunwales) and square 
out ¼ inch for notching. This will give you 
the top of the inside line of ribbands. From 
here to the bottom of center line, mark the 
curves on either side with the mold you have 
made. Measure up center line the height to 
top of brace, and from there to top of gun­
wales mark the top lines of rib. Cut rib out 
to shape, and mark the other one to it. Notch 
out in centers for braces c and c, and fix to 
keel with brackets, in the same manner as 
ribs-4 and 8. Screw the gunwales and rib­
bands, keeping the ribs square with braces. 

Now prepare the ash ribs. _With the ex­
ception of No. 6, these also will be set out in 
pairs. These ribs only come up as far as the 
top of gunwales, into which they are notched 
¼ inch, making them flush with the inside. 
Take No. 6 first. Mark its position on gun­
wales, and cut out the notching. Now take 
a mold, from tl).e top of gum-vale to center of 
keel, the mold being taken from the inside of 
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the notches in either. Measure the distance 
from top of gunwale to bottom of notch in 
keel, also the distance between gunwales 
(inside of notches). Either upon the floor 
of workshop, or wherever convenient, set out 
rib in similar manner to the previous ones. 
First, mark the bottom line of rib, then, 
parallel with this, mark the line of top of gun­
wales; square up a center line, measure on 

,. - J 

) 

... . .., 

Fig. 8. Details of Backboard 

either side the distance to inside of notches 
in gunwales; mark tg.e curves with the mold, 
and you have the outside line of rib. Nail 
some small blocks around the outside, and 
some more ¼ inch inside of these. After the 
rib has been steamed, bend it in between the 
blocks. Take a piece of deal, of the same 
width as rib, and ½ inch thick, the length 
being the exact distance between inside of 
gunwales; screw it in between the two ends of 
rib, level with the line of top of gunwales (see 
Fig. 6, page 258). The other three pairs are 
prepared in the same manner. 

Should the space be obtainable, it is, of 
course, best to set out all the ribs first, and 
then steam them all together. A good way to 
do this is to get a piece of hot-water pipe, 
about 3 feet 6 inches long and 3 inches in 
diameter, one end having a stop-end screwed 
on to it. Place the ribs inside, and fill with 
water. Put the bottom end of pipe in the 
fire, and let the water boil for an hour or two, 
stuffing a rag in the top to keep the steam in. 
The ribs should be kept in their molds until 
quite dry, then, after having marked the 
center line, · take them out, and fix in the 
notches prepared for them. Screw down 
through the center line into keel with r½ inch 
screws, the gunwales and ribbands being 
screwed from the outside with ½ inch screws 
(see Fig. 4). For ribs 5, 6, and 7, the stif-
fening pieces that are screwed between the 
tops of ribs should have I foot 6 inches cut 
out of their centers, th~ ends being notched 
and screwed into the top of braces d and d at 
either side. 

The bilge-keels should now be prepared 
and fitted. They will require to be 4 feet 6 
inches long, and should be kept in line with 

ribbands Nos. 4 and 4, as shown in Fig. 3· 
Screw into ribs 4 and 8 from the outside, and 
through 5, 6, and 7 from the inside. After 
having screwed them in position, take them 
off, refixing them after the canvas is on. The 
coaming is also first fitted in position, and 
then refixed after the canvas is on. For this 
II feet of 3 x ¾ inches will be required. 
Cut and fix it as shown in Fig. 7. Screw 
down into ribs 4 and 8, while along braces 
d and d it can be screwed from the under 
side. 

The end piece will have to be cut to fit the 
top of rib 8, so that in the center, where it fits 
over brace c, the projection will be r¾ io.ches. 
The front pieces should be tapered on the 
under edge, from 3 inches where they are 
fixed to the side pieces, to r¾ inches, where 
they are fixed to rib 4. This will give the 
same projection above braces c and cat back 
and front. 

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

The back-rest should be made as shown in 
Fig. 8. It is made out of r½ x ½ inch 
stuff, and should be hinged to the center bot­
tom board, and about 3 inches away from rib 
8. When not in use, it will lie fiat in the bot­
tom of canoe, and when in use can be kept in 
position by a small hook. 

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

When this is dry, the canvas can be fixed. 
For this, the writer found stout unbleached 
linen of a close texture very satisfactory. 
Three pieces will be required, the two side 
pieces being ..i-½ yards long by 22 inches wide, 
and the top piece 4½ yards by 30 inches. It 
is fixed with ½ inch copper tacks, the edges of 
canvas being doubled. The side pieces are 
fi.."{ed first. Bed the groove with white lead, 
and then tack one edge of canvas along keel, 
as far as the joints of B.P. and S.P. at either 
end. vVhen this is done, stretch the canvas 
tight, and tack along the top edge of gunwale 
to within about r foot 6 inches of either end. 
Then cut the ends to shape, taking care to 
allow sufficient to turn under, and continue 

. the fi.."{ing around groove, afterwards finish­
ing along gunwale. vVhen both sides are 
done, _cover the top over completely, tacking 
the edges along the outside of gunwales; then 
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'7 - ;,· 

Fig. 9. Coustrucliou of Padclle 

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

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

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

The paddle is made as shown in Fig. 9. It 
is 7 feet 6 inches from tip to tip, the handle 
being 6 feet 4 inches by r½ inches by r¼ inches, 
and the blades r foot 2 inches by 7 
inches by 5-r6ths inch. The handle 
may be made of deal, though the blades 
should be of ash or mahogany. First cut 
the blades to shape, as shown, then take the 
handle, and on its widest face cut a slot 7 
inches long, at either end, to take the blades. 
After the latter have been fitted, taper the 
handle to about r¼ x ¾ inches at either 
end, and then round it. Bevel the blades on 
either side, so that they are about ¼ inch thick 
at the edge, but leaving them at their full 
thickness where fixed into handles. Paint 
the joints and screw into position, first slip­
ping two rubber rings on the handle, in order 
to prevent the water running down it. The 
handle should be well oiled, but not painted. 
The blades look well if painted the same color 
a's canoe. 

The cheapest way to buy the paint is to 
procure the ingredients and mix them one­
self. For white paint take about 8 pounds of 
white lead, r½-pints boiled linseed oil, ½ pint 
turpentine, ½ pound driers, and mix the whole 
together. For the priming coat, a little red 
lead is added. 

For a seat, a cushion will be found the 
most suitable, as the lower one sits in a canoe 
the easier it is to balance. The well being in 
the center of the canoe, the weight of the oc­
cupant comes chiefly over rib 7, making the 
canoe slightly deeper in the water at the stem 
than it is at the bow. For the sea, the writer 
found this an advantage, as it enabled the 
canoe to take the waves better than would 
have otherwise been the case. 

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

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

MR .. HENRY F AR.t'\iAJ.'l' intends to thoroughly 
demonstrate the powers of flight of his aero­
plane in an altered form with the third plane 
placed high above the second. The machine 
now presents a curious appearance. J\1r. 
Farman declares it is more stable than it was 
before. He has also fitted small wings in 

. order to help the lateral balance, but so far 
he has had no occasion to use them when in 
flight. The machine has been vastly im­
proved since J\1r. Farman left Issy-les-Mouli­
neaux, but it is still very much behii1d ·wright's 
machine. This is the opinion expressed by 
all impartial observers who have watched 
both machines in flight. Although the motor 
of the Farman -aeroplane has more than 
double the power that is employed by the 
Wright machine, it cannot lift anything like 
the weight the Wright machine can carry, nor 
can it be controlled so easily. :Mr. Farman 
is about in the position that ·wright's records 
show he and his brother had attained five 
years ago, but Mr. Farman is working hard 
and making improvements on his machine 
every day, so it seems more than likely that he 
will achieve great results if he continues to 
progress . 

Ill' 
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THE ECONOMICAL OPERATION OF A GASOLINE. ENGINE 

E. A. WHITE 

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

It has been demonstrated by experiment 
stations and practical builders, that if a 
gasoline engine is to do work most economi­
cally it should not be regularly loaded to 
over three fourths of its rated capacity. In 
selecting an engine, get one big enough for 
the work. The writer emphasizes "big 
enough" because the majority of engines 
are too small for the tasks assigned them, 

• the purchaser forgetting that a few dollars 
saved in the original cost by the purchase of 
a small engine are eaten up more than once 
in the life of the engine by the extra amount 
of gasoline used. On the other hand, it is 
just as extravagant to nm a 12 h. p. engine 
to perform 3 h. p. of work. Economy, in 
operation cannot be secured unless the size of 
the engine and amount of work correspond 
to each other. 

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

What general type and size of engine 
should be purchased? 

What cooling system should it have? 
What style of governor? 
What form of ignition? 
The follovving may be suggestive on the 

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

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

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

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

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

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

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

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

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

For convenience, take an engine which 
has a fly-wheel with six spokes in it, from 
the center of one spoke to the center of the 
next on the rim of the wheel will be 360° 
-divided by 6, or 60°. This engine makes 
three hundred revolutions per minute. We 
want an advance or lead of five degrees for 
.every one hundred revolutions per minute 
of fifteen degrees. Turn the fly-wheel until 
the piston is just at the end of the compres­
sion stroke. Make a mark on the rim of 
the fly-wheel exactly opposite the center of 
a spoke and make a corresponding mark on 
the engine bed. Turn the fly-wheel back­
·wards fifteen degrees, or in this case (60 di-

vided by 15 equals 4) one quarter of the dis­
tance between the spokes. Regulate the 
mechanism so that the sparks will come 
when the piston and· fly-wheels• are in the 
above position, in this case fifteen degrees 
before dead center. The amount of lead 
will of course vary with engines, depending 
upon their speed. Every gasoline engine 
operator should master this particular point, 
for an engine may be working apparently 
perfectly in every way and its efficiency re­
duced one half simply because the spark is 
not properly timed. 

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

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

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

Lubrication. -The cylinder. of a gas en­
gine is very sensitive to lubrication. Ordi­
nary grades of cylinder oil cannot be used 
because of the high temperature causing 
them to burn. There is found upon the 
market a special grade of oil, "gas engine 
cylinder oil," which should always be used 

to lubricate the cylinder of the gasoline en­
gine. Cheap grades of - oil simply burn, 
leaving a deposit of carbon on the piston, 
valves, etc., causing the piston rings to stick 
and valves to leak, which will immediately 
result in loss of compression, the first mem­
ber of the poor economy family. Too much 
good lubricating oil, indicated by a gray 
smok~ in the exhaust, will have much the 
same effect as a poor oil. For an 8 h. p. en­
gine from twelve to fifteen drops of lubri­
cating oil per minute are usually sufficient. 
Here again the operator must study his en­
gine. Too little oil allows the cylinder to 
cut, and that very quickly, and too much 
gums the working parts, causing loss of com­
pression. The happy medium is wanted 
here for economy. The bearings should 
also be supplied with a good grade of ma­
chine or hard oil. 

To Sum Up. - The economical running 
.of a gasoline engine depends almost en­
tirely upon the skill of the operator. Any 
engine will respond wonderfully when good 
hard sense is used by the engineer. 

Purchase an engine of the proper style 
and size. Locate it on a solid foundation 
well protected 'from the weath·er. See that 
it has strong compression. Do not use too 
much fuel. Use a No. 1 lubricating oil in 
the cylinder and in proper amounts. Study 
your own engine thoroughly and learn its 
possibilities.-Gas Review. 

THE AIRSffiP IN WAR 
THE airship Zeppelin I, says the Armee 

Correspondenz, although taken over for 
$412,500 by the German War Office, must· 
remain where it is for the present until a 
suitable shed has been built for it. The 
staff of the airship will be composed of 7 s 
men, and IO men will suffice to man it for a 
trip. These IO include the pilot, the chauf­
feurs, and the observation officers. It will 
be possible, however, to carry several pas­
sengers in addition. 

Major Gross is seeking a suitable spot for 
the quarters of the 7 S men, and balloon 
officers and privates will be trained at once 
for serving the Zeppelin I. The army author­
ities have told Count Zeppelin that he need 
not go through the stipulated flight of 24 
hours, as in their opinion the Zeppelin I is 
now quite ready to be used in warfare. As a 
matter of fact, it is scarcely likely that the 
airship will ever be called upon to make 

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

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

Now fresh trials have been ordered to take 
place at sea off .Swinemunde and in Danzig 
Bay. The naval guns to be employed are 
mounted on newly invented carriages which 
permit firing at angles up to 60°, but projec­
tiles as used at present do not reach a height 
of more than 4000 feet. Great activity is 
being displayed in endeavors to improve 
angle firing, and a new kind of air shrapnel is 
to be tested. • 
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MISSION WALL CLOCK 

::IIABEL Y. H. HUNT 

IN keeping with the o~her furnishings of the 
bungalow living room is the wall clock here­
with presented. 

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

This clock is made :from perfectly cured 
kiln-dried wood, with a good grain. Quar­
tered oak is suggested, it requiring about 28 
feet, 1 foot in width, ¼ inch in thickness. 

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

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

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

Then saw out the front section. The left 
side is in three parts - No. 1, the top; No. 2, 

the door for easy access to the works; No. 3, 
the lower part; No. 8 is the right side. 

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

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

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

Before screws are inserted, bore ½ inch 
holes ¾ inch into the wood, and sink sc;rews 
into these, using ¾ inclt flat-head screws. 

"When all is put together, cut 20 pieces of 
½ inch doweling, each I inch long, g~ue t;ohr­
ottghly, and plug screw holes, allowmg 1ft s 
to project. If desired, these may be allowed 
to remain projecting from top and base as 
well as from the sides, but it looks better to 
haYe these former portions smooth. 

This is an excellent way to utilize an old 
clock which has become out of date, pro­
vided the works are in uood condition, for 

t, • 

they may be removed from their old sett~ng 
and screwed into the new one. Not havmg 
an old clock, a jeweler will sell one of suitable 
size, of one's own selection. 

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

The Rubbing Process 
To secure a good job, the varnished sur­

face should be made perfectly level ~efore 
rubbing. Never rub across the gram of 
the wood; it will scratch the surface. Don't 
bear on heavily at start and finish, or you 
will get the beginning and end worn off too 
much; qear evenly all the way through. 
Never rub the varnish until it is perfectly 
dry, which will cause it to sweat thro1;1gh, 
and you will have to rub it a secoll:d time. 

• There are several grades of pum1cestone 
powder or degrees of fineness, designated 
by the letters O and F; thus FF (double F) 
is the finest, and 00 (double 0) the coar~est. 
The finer the grade, the slower the 7uttmg; 
but there is less c;langer of scratc}:ung. ~ 
pad of rubbing felt about. 3 x 5 mches 1s 
used. For irTegular surfaces, prepare a 
piece of wood to conform to the surface of 
the job, and glue a bit of felt to it. Shellac 
would be better than glue in case of water 
rubbing. For oil rubbing, use a~ oil th~t 
is not gummy; dip the pad or felt m the ~11, 
then in the pumicestone; the same with 
water rubbing. There is danger with the 
use of oil that needs to be pointed out to the 
new hand at rubbing. If the oil is allowed 
to remain too long on the job, it will soft~n 
up the varnish and you will rub thro1;1gh m 
spots; with water this, of course, will not 
occur· but on the contrary, the water, es­
pecially u' cold, will harden the varni_sh. 
Water rubbing gives a deader appearing 
effect than oil rubbing. 

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

THE dining room of the six-roome<l: ):mnga­
low needs a .sideboard to complete its fur­
nishings. Naturally, to be in keeping with 
the rest of the house, it must be simple, yet 
substantial. 

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

In effect it is taller than an ordinary side­
board, particularly from the floor to the first 
shelf, thus giving the appearance of a high­

. boy. Its beauty lies in its extreme simplicity. 
There are no dimensions given for this, 

because of the various places it may occupy, 
and the size is left to the builder's discretion, 
as he best knows where it is to stand. 

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

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

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

To build this sideboard, first build the 
back the size desired, and using this back as 
a standard for dimensions, keep the other 
parts in good proportion. To the back dowel 
Nos. 2 and 3, then dowel to Nos. 2 and 31 

Nos. 6 and 7. To this framework add Nos. 
41 51 and 10 in order. This leaves it ready 
for No. 12 to be put into place. Next add 
the posts, No. 13, and when they are firmly 
fastened place the top shelf, No. II, in its 

• place. Next fit in the bottom, hang the 
doors, build the drawers and fit into their 
places. Last of all add No. 1 1 the back of 
the shelf section. 

Provide the drawers with handles and the 

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

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

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

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

M. GEORGES BESANCON, secretary of the 
Aero Club de France,. proposes to raise by 
means of_ a national lottery the sum of 
$1 1000,000 to be devoted to the construction 
.of a fleet of aeroplanes and navigable balloons 
for the national defense. The scheme is 
said to be making g~od progress. 

M. SANTOS DUMONT'S new flying machine 
is so small that it travels comfortably on the 
back of his motor-car. It is a monoplane, with 
a 24 h. p. Antoinette motor, weighing 58 kilos, 
and making 1400 revolutions a minute. 
The total weight is about 150 kilos. The 
aeroplane was e>..l)ected to fly at 80 kilo­
meters an hour, and to rise from the ground 
as soon as it attained a speed on its tlµ-ee 
wheels of 50 kilometers an hour on the fourth 
trial. Dumont flew, but was unfortunate 
enough to damage one of the new machine's 
wheels. 

• 
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,·aricd. :rn<l which have been fully described 
in Y.u-ions papers dealing with the subject, 
Au attempt \,;11 simply be made to present a 
point of view in the endeavor to render clear 
to those who have not given special atten­
tion to the conditions of 'wireless transmis­
::-ivn. the nature of the operations which are 
iiwoh·cd. 

In the ordinary low frequency alternating 
urrent sy:;lem, the energy is e}..-pended in a 

number of different ways; p.nd, of course, 
the main object of the system is to convey 
energy from one point to another, as from 
a source of power in a station to translating 
devices or motors somewhere upon the line 
sy"-tem. In carrying out this plan of trans­
mi~,;ion, however, there are certain losses of 
energy inevitably involved. \Vhere the fre­
quency is quite low, we are chiefly concerned 
,rith the ohmic drop in the circuit, or the ab­
sorption of energy which is converted into 
heat in consequence of the fact of our mate­
rials not being perfect in conductivity. • 

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

\Vere the dielectrics between the conduct­
ors (the air and other insulating materials) 
_perfect dielectrics which could be electro­
statically stressed and released without in­
volving loss of energy, the losses due to 
charging current could usually be neglected 
in low frequency work. In cables, where 
the conductors are close together, separated 
hy comparatively thin layers of dielectric, 
the lo~s may be considerable, even at com­
p:.1rativcly low frequencies, unless the dielec­
tric has been chosen for low leakage and low 
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dich-ct ric hysterc'.-'i:<. The leakage of the 
liut: abo adds a lo:;s due tu the flow of cur­
rent from one side to tbe other over paths 
which arc not intended to exi:;t, but which 
an11ot be avoided - as when the insulator:; 

an, imperfect in insulation. 
The,-c effects, of cour:;c, arc enhanced by 

increase of potential, as is also another source 
of loss, namely, smfacc ionization (or elec­
trification to a certain distance from the sur­
face of the conductor), ,Ybich indicate.:; its 
1,rcscncc by a blui:;h light in the dark ( :.tlled 
aureola or corona) a.nd a hissing sound in 
air. Herc the dielectric la.yer, or air layer 
around the conductor, is actually penetrated 
by incipient spark di:;charges, with the pro­
duction of heat and loss of energy. Mer­
shon has shown that even below the critical 
point, or point where this blue discharge be­
gins, there is a leakage, or loss in air, increas­
ing ,yith the product of two influences; 
namely, the amount of water vapor present 
in a giYen rnlume, and the degree of humid­
ity or saturation of the air, which in turn 
depends upon temperature. 

Ordinarily only these losses just enumer­
ated are noticeable with the common fre­
quencies of alternating currents. Generally 
no account is taken of another slight loss of 
energy; namely, that due to radiation. The 
periodic changes of potential of the lines, 
especially when sepa.rated some distance, are 
accompanied by a wave of stress in the sur­
rounding medium, the ether, which, how­
ever, spreads out to an unlimited extent, 
like the dropping of a stone in a pool of 
water prodi.1cing waves which extend on­
ward indefinitely. 

Accompanying the periodic flow of cur­
rent in the conductor, there is also, in the 
surrounding medium, a magnetic radiation 
originating at the conductor in the lines of 
force ,Yhich surround it, spreading out­
w:udly to illimitable space in magnetic 
waves. It may be said, then, that any con­
ductor conveying a current, or subject to 
alterations of its electrical condition, pro­
duces in the ethereal medium of spa.cc a ra­
diation of energy in the form of electromag­
netic waves. "\\Then, ho"·e\·er, the conduct­
ors of a system are so enclosed or arranged 
that one surrounds the other, with a dielec­
tric between, this radiation is neutralized; 
for the magnetic line· are then generated in 
the ,;pace between the conductors, and the 
di(•lel"lric stre :;es a re also localed in tba t 
space. If, hmreyer, the conductor::: stand 

L 

alone, far away from any neighboring con­
ductor, then the radiation. or electromag­
netic wave production goes on unhampered, 
or one may sa.y, the radiation is free. 

It has many times be,en pointed out that 
the actual conveyance of energy in an elec­
tric circuit is not in the wire, but in the me­
dium or ether surrounding the wire, or in 
the ether or dielectric between· the wires 
where the conductors are concentric. The 
radiation, therefore, would represent that 

,small fraction of the energy which, during a 
pulse or half wave, starts outward with the 
velocity of light to stress the surrounding 
ether; and which continues outward, like 
the waves in the pool when the stone is 
dropped, spreading onward to an indefinite 
or_infinite distance. It would avail nothing 
to attempt to stop the wave, to pull the stone 
back the moment it was dropped, for the 
wave having once started, does not return. 
In the same way, the electric pulse having 
started the electromagnetic disturbance, a 
portion of the energy expended continues on 
outwardly. If in the case of the stone in the 
water we give it a periodical raising and 
lowering, this sets up a continued system of 
waves spreading outward. So in the alter­
nating current circuit the changes in the 
electric condition set up similar electromag­
netic waves extending outwardly, only in this 
case they are represented by the electrostatic 
stresses in the ether, or electromagnetic lines 
a.round the conductor. 

We have assumed in the foregoing that 
the frequency is low. Let us suppose that 
the ordinary frequency is raised one hundred 
times, so that instead of, say, 60 cycles we 
have 6000 cycles per second. It will now be 
found that the skin effect is so enhanced that 
it is desirable to spread the conductor out in 
sheets, or use multiple. wires some distance 
apart, or make the conductor a hollow tube, 
taking out, as it were, the ineffective core 
and using the material to enlarge the diam­
eter. "\Ve will find, also, that the charging 
current, in relation to the line current, has 
greatly increased; in fact, in about direct 
proportion to the frequency; while the ex­
tension of the conductors into sheets or tubes 
still further increases the value of the charg­
ing cunent, or the condenser effect of the 
line. Naturally, if there is a dielectric loss, 
this also is increased in the same way. The 
ohmic drop, except for the skin effect, and 
the leakage drop (such losses as are depend­
ent upon resistance purely) would be un­
afiected, except for the increased values of 
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the current due to the increased charging 
current, etc. 

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

If we continue raising the frequency, we 
may reach a point at which a dynamo supply­
ing given energy is sufficiently loaded with 
a very moderate length of circuit, due to the 
radiation losses and charging current; so 
that we no longer need to assume that the 
system is one for transmitting energy, in the 
ordinary sense, to translating devices con­
nected across the circuit. The system be­
comes, as it were, merely an arrangement 
for the enhancement of the effects of the 
charging current and the radiation, with the 
practical abolition of the other conditions 
of working that are normal to a low frequency 
line. With a frequency of, say, 100,000 

cycles to 500,000 cycles, our conductor must 
become a surface if we are to a void the oppo­
sition or attenuation due to self-induction. 
A very moderate length of line su.flices to 
absorb the load, and the system becomes, 
substantially, a radiating system. • 

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

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

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

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

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

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

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

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

These disturbances spread out in circles 
around the axis of emanation, or the center 
of the antenna; but current also runs out at 
the foot of the antenna to join and neutralize 
the charges of the earth's surface near there­
to. In each case of the current moving out­
ward from the foot of the antenna, there is a 
feeble current extending therefrom, which in 
ordinary cases follows the upper part only of 
the moist earth layer below; or better yet, if 
the apparatus is directly connected with the 

sea, follows. the surface of the salt water, 
spreads out as an oscillatory current in the 
surface so far as the magnetic whirls around 
the antenna extend, and so far as the electro­
static stress lines arising from each alternat­
ing charge extend. To put it differently, 
the surface of the sea is the conductor in the 
system, more important than the antenna 
itself in directing the spread of the electro­
magnetic disturbance or radiation of energy. 
The surface of the ground or sea then per­
forms the function of the conducting wire in 
an ordinary alternating system. It is, how­
ever, an indefinitely extended sheet, and may 
be curved as is the surface of the earth. The 
electromagnetic waves cast off in conse­
quence of the increased density of stress or 
lateral pressure in the antenna wire as com­
pared with that of the surrounding earth 
haYe, so to speak, their feet in the water. 

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

In the early days of the wireless transmis­
sion work, there was considerable discussion 
and mystery as to the reason why the waves 
seemed to follow the curvature of the earth, 
instead of spreading out in straight lines 
from the axis of the antenna; just as it was 
at first thought by many that the spark-gap 
was the locus of the radiation. If we bear 
in mind, however, that as the function of the 
disk-like conductor, the sea or surface of the 
earth, is that of a guiding and directing cir­
cuit, it is easily understood why the curva­
ture of the earth furnishes no barrier to wire­
less transmission. 
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In such a sr. trm of ra.diation of C'iectric 
energy, practil:ally all the energy of the ci.r­
cuit exists in the electrostatic and magnetic 
wave::; spreading outwardly; but as this 
spreading occurs in all directions, assuming 
that the conductivity of the surface below 
is uniform in all directions, it is mrrnife.-;t 
that at any one point at ,1·hich the signal,; 
are to be recei,·ed, an almost inrmite,,imal 
part of the energy sent out can be caught. 
The greater the distan e ;rn·ay. the le,;s this 
fraction will be; uut here comes into oper;:i­
tion the principle which enables us to en­
hance the effects of the trJ.nsmission. If 
the frequencies of ,::ending and receiving be 
controlled, or the recci, in~ antenna, which 
extends upward into the region through 
which electrost;i tic :.1 nd electromagnetic 
waves pass, is armngcd so that its natur;il 
period of electric Yibration or oscillation is 
the _ame as that of the transmitter apparntus, 
then interference ,j_ checked. or in the biter 
case, each minute impuloe is added in it 
effect to that of the one preceding, and a 
definite amount of energy is so obtained 
suitable for the working of the delicate re­
ceiving instruments. The manner of the 
delivery of such energy to the receiving an­
tenna may be briefly referred to. 

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

It is not to be under-tood that for mere 
conveyance of signals, tuning or syntony is 
an essential, but it depends some,\·hat on the 
principle of action of the receiver. But if 
non-interf ercnce of stations is to be secured, 
then some form of adjustment of such sta­
tions to different rates of oscillation or selec­
tion of frequencies, will become a necessity. 

Ina.::much, however, as the frequency is ne­
ccs,-a rily high, and may be hundreds of thou­
sanJs per :second, a minute fraction of a sec­
ond only is needed for a considerable number 
of impulses to produce accumulative effects 
in the re~onant or attuned antenna; so that 
rapid transmis:;ion, or many signals per sec­
ond, ran be secured. 

It ha:s been found as a matter of ex-peri­
ence, that, particularly during sunshine in 
the Javtime, wireless transmission with the 
usu:il {requencies of 500,000 or 600,000, has 
been often impracticable, or very feeble as 
compared with transmission during the 
night. It would seem that the sunshine, 
perhaps through the ultra-violet rays, pro­
duces an electric ionization of the air, and 
converts it into what might be called an elec­
trically muddy medium; the ionized gases 
and particles in the atmosphere disturbing 
the clarity of the ether as a transmitting me­
dium, by opposing the uniform and direct 
progress of the radiation of electromagnetic 
waves. It becomes an absorbing medium, 
so to speak, receiving and probably convert­
ing the energy in its progress into heat. This 
is somewhat exemplified by the known ab­
sorption of the higher frequency waves of 
light by fog, while the lower waves, such as 
red light, penetrate fog much more freely. 
Professor Fessenden has shown, however, 
that if the frequency be lowered to the rate 
of from 70,000 to 100,000, then, although 
the response at night-time may be much more 
feeble, the response in daytime is retained at 
a workable value. He has therefore intro­
duced into wireless systems, under collab­
oration with engineers of the General Elec­
tric Company, high· frequency dynamos; 
remarkable machines capable of developing 
the considerable output of r to 3 kilowatts, at 
frequencies of 75,000 to 100,000 cycles. 
Such machines can, of course, through suit­
able air core transformers, be made to im­
press upon the antenna the desired poten­
tials; and may, as pointed out by Professor 
Fessenden, be made with large outputs. 
Naturally the intensity of the electrostatic 
stress in the ether surrounding the antenna 
would depend upon the amplitude of the 
waves, or the maximum potential difference 
reached; while the magnetic effects which 
are produced around the antenna, due to 
the oscillation of the charges or the currents, 
will depend upon the maximum cun-ents 
which are present in the vertical antenna. 

It will be seen that, theoretically, if the 
surface of the earth \Yere of uniform nature 
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or conductivity, there should be a culmina­
tion of effect at the direct antipodes of the 
transmission station. It is probable, how­
ever, that the damping effect, or energy­
absorbing effect, of the land surface in rela­
tion to the sea, is so great as to prevent any 
uch result. It may, however, be possible 

that, as in the case of all such waves spread­
ing out, there be places where there is a 
certain enhancement due to the culmination 
of impulses coming in different directions 
from the transmitting station, as around 
land areas. Such culmination may be, ho,v­
ever, of too low value to be easily noted, and 
would naturally, if it exists at all, differ with 
different frequencies of transmission. 

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

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

A SYSTEM by which a wireless telegraphic 
apparatus may control from a central station 
the clocks of a whole city is now in use in 
Vienna, where it was eJ1.-perimentally estab­
lished three years ago. The clocks are 
actuated by any desired means; the electric 
waves interfere each minute to set the bands 
correctly. Attempts made before this by 
various persons have failed, because of per­
turbations occasioned by strange waves, by 
atmospheric discharges, for example. The 
inventor, to eliminate these difficulties, con­
ceived the idea of placing the receiving 
clock in connection with the receiving an­
tenna for only a short interval - one second 
during each minute. During 59 seconds the 
clock is isolated and remains unaffected by 
the emission of waves. During the sixtieth 
second the receiving apparatus (a radio­
conductor actuating an electro-magnetic 
arrangement) is placed automatically in cir­
cuit with the antenna; the wave sent out by 
the central clock then disconnects the minute­
hand for the following minute. If a foreign 
wave strikes the clock at this moment no 
great harm is done; the clock gains not more 
than one second and is set exactly at the fol­
lowing minute. A central station was in­
stalled in 1905 in the Electro-Technical 
Institute of Vienna. The wa\'eS sent out by 
the antenna are about 2500 feet long, and 

land surface, on account of the conductivity, 
it will be diflicult, if not impossible, to effect 
a wireless transmission across a barrier of 
dry rock, such as a mountain chain without 
much moisture. Even a range of hillc; broken 
by rocky outcrops or dry soil beds, may con­
stitute such a barrier. Transmission, how­
ever, might occur from one point to another 
on each side of such a barrier, if both sta­
tions were near a body of salt water which 
connected around the barrier; for the sig­
nals, though enfeebled by the roundabout 
course, as tending to follow and be guided 
by the conducting surface, might still be of 
force sufficient to affect the almost ine:,..-pres­
sibly delicate receiving devices which have 
been invented by the able workers in the 
field. Moreover, as pointed out by Profes­
sor Fessenden, the electrical shadows of ob­
stacles would be far less sharp \\ith low than 
with high frequencies,-a fact which may be 
of importance when obstacles of the nature 
mentioned above are encountered. - Gen­
eral Electric Review. 

easily traverse by diffraction all the obstacles 
and inequalities of ground of a great city, 
gliding around large metallic masses such as 
the cupola of St. Charles's Church. Two 
receiving-clocks were set up for the trials, one 
at Breitensee, the other at the Siemens­
Schuckert factories on the Praterquai, with 
receiving antennre about 66 feet in height. 
During the storm that raged over Vienna on 
July 17, 1907, with extraordinary viol!;!nce, 
the system was not at all impaired. Despite 
the atmospheric discharges, one of which 
struck the post of the transmitting antenna 
(and escaped to earth across the lightning­
guard) and despite the torrential rain, the 
clocks maintained their rate of progress 
exactly. The regulating clock of the central 
station is an electric-pendulum clock with 
mercury contacts, which at the desired mo­
ment discharges into the tTansmitting 
antenna the electric energy accumulated in a 
battery of 100 Leyden jars. Such an in­
stallation is very interesting; it may furnish 
the exact time, ,;,.rithout great cost, to an un­
limited number of mechanical clocks, set up 
not only within the limits of a great city, but 
even throughout an entire province; and in 
any case it makes superfluous the compli­
cated and expensive network of electric con­
ductors necessitated by other systems of 
electric time-distribution. 
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HOME-MADE JEWELRY-Part IV 
CHARLES D, DYER 

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

B 

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

around the part to be 
worked upon. This 
wax may be secured 
from any electrotype 
foundry. 

After the resist is 
dry, lay the piece in 
a flat, wide dish and 
cover with the acid. 

A' ( See July issue.) 
---'-----➔+1-'-la-ff-=-±--::-+-.:::::if--t+-+----~- Rock the dish gently 

Fig. 1 

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

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

to keep the acid in 
motion so the action 
·will be more rapid. 
After the acid has 
been allowed to act 
for a while, examine 
the piece carefully to 
see that the resist is 
not disturbed and to 

see that the edges are not working back under 
the resist. If the background is to be made 
very deep, the piece must be removed from 

Fig. 2 

the acid and carefully washed (to free it from 
acid); then, with the camel's-hair brush, 
carefully cover the edges all around the de­
sign, which were made by the action of the 
acid. Also touch up any spots· on the face of 
the design which look thin, or ready to cut 

.. 
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tlu·ough. After this new coat of re,-.i,,t has 
be n allowed to dry again, pla e the work in 
the acid bath. U small spob appear in the 
background where the a tion docs not take 
µlace, rub these spots with a sharpened stick 
of soft wood, until they disappear. lie care­
ful not to ureathe the fumes of this acid and 
the gas made by its action. It is be,,t to 
place the dish outside the window while the 
add is working. 

\Vhen the background bas l,een etched 
deep enough, wash the \York free of acid witb 
warm water and clean off the resist , itli 
turpentine. If the surface and edges of the 
design have been well covered, they will be 
found in good condition, but if they have not 
been well protected, they will be ragged and 
uneven. 

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

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

F.j 3 

F.i,,. -----------

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

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

Heat the "·ork a evenly as T ossible until 

tlic :: ldcr 1101·. :; :md ~pread., , L-ll u r!er a U 
parts. Saw0ut1lerutli11e:.~,,iti--- thccat h 
and joint on the back, o:-:idizc and rub ,.,ff 
the high liglit--. 

Some YCry c-fi cti v re. nit.;; wa_y be 0 • 

Ltin d by a11plying :oih·er to copp r, or 1,ra-;s 
to copper, in thi,, ;,a.m • manner. 

The l.J l war, from a craftsman's vie v­
point, to work up :1 pie c of tbi::; kind, is to 
tool it out. Use either :,il<.-er or copp..:r, g~uge 
17. Tran. fer your design and scr.itch it on 
as in the other work. .Be very sure your 
metal has been annealed well before you tart 
to "·ork. 

\Vann your wax blocl and metal a.nd put 
the metal f:.t e up upon the wax. Take an 
outline tool ( bown in June i. ·sue , and out­
line the entire design except the oubide li1tc,;. 
On the first pieces it "·ould not l1e a bad idn 
to outline even lhe ouGidc lines f r the 
practice it would give. Choo.se a pun h 
the size best suite l to the curve to 1,c 
run. Hold the p inch at an angle of about 
80°, so one edge will be slightly raised 
and may be advanced. with ut r.ii,ing the 
punch clear of the metal. Do not !:>lrike 
too hard at fi.rsl uniil you see the effect. J 
not lift the pun ·h cle;1 r of the metal an I 1.et 
it dmvn in u. new place ea.ch time, but after 
the blow h3S been struck, push the pundi 
gently along about two third:; its fa e lengtl,, 
and strike ag. in. The dr:rn-ing, Fi~. 3. 
!:ihows the effect f rabing the punch and 
setting it down in a. new place after eacb 
stroke. Figure 4 sh ws the line ;:i,, it shoultl 
go. After a liltlc practice, a line m:iy Le 
carried right along without the lea::-l pause Le­
tween str ]·es of the hammer, !oimply by 
keeping one edge f the pun h raise<l and a -
vanced slightly after ca h blO\\-. Do 11ot tr_ 
to make the line too de p the first time \' r, 
but by repeated tracing it mar I e . lrai~ht­
ened and w-ried l uny depth de:-ireJ. 

After outlining the de,si •n, t h :1 r und 
tool \,ith a very ~li,.,.htly roumlcd face n.n1l 
depress the ac ·gr un !. Set thi3 tn ! m 
the gri ovc m:tJe • y the utli, .e t ul _ n . 
drive <lo,rn the in,,i le Thi:; 
tool sh ulJ l e hcl 
blo,:s should .not lie t h,trd • t tir-t, ~md tl e 
tools mw,t I e advanc •J iu:-t a little at, time, 
so as not tu ,-h ,1· lhr i~di ·idu: I m.u •. Jf 
thi~ orcr.ni n i,; arcfully l'Xe, ulc l, the en­
tire ba k!);r un 1 11'ill no. liu.\l: h he .,ow 

\·er, as it \\'ill he r.1rricd do11'1J \··1h till' 
C lges. f C0LJr,;c if th~ ·,1(' ,,rfc•lllt( is h> 
ha,·c the appearance \ i ha1 n~r rnar 1·s, ~ 
roun,1-foced l•<•l i.;; 11el 'l'c un.:: i-.u~); 
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c,,,11i.. .11 kr die r•ic c h,h hccn taken 
,, rn 1hr ; 1.·. l ;1, i! on \he :,,lee) l,lo :k an I 
. ,,.r, .,ill· u,,·r tl·l, ntir<' ha kgr un<l "·ith 

t1,c r,,!'l•t ·1.u e ,111 tli. The 11·. s ~, ould I c 
c ,! lt,11\h- , .. irn. ,. h m·, r ,lltY work i • 

• <.i:''..! t],~1 c iq,,m ·t, :O it ,,ill ~iH· ~-.-.L)' under 
'he· n'' • I. r, ... ·J •t \\J)('l\ ' pi, "l' i.-; rc.idy l 

l,:, -rn0 ,1lH l 11p, th Y,J.· m· ,. 1h1.'n lie al­
! 1 .tJ to ,vvl 1wl •.~1ov. '1:ml. ~,,; \'uU do 11ot 
, •.. 1.l it to ~i'- • u1'i . ..:r the Ii 1ht ·plani::.hing 

\\h-r,.vr p.:1rt:, of a ck~i,,,n ·ross and 
J , uld : c , t g , u,.e u\ ,·r the other, the 
1i. •:errw.: .1 ,,n • i:: ~imply .Jcr•rc_~c<l :1 little 
,m e .. ·h :f,~l' of the <.: o.,~i -~ lxtr. This dc-
1 ~,,-it. n h,,\ in; hLil-1' ~ftcr the j'iece is 
,,: i-li,·~ l i ·e: the 1.k-in.:,i cue t. arc should 
!: 11kc-i, tlut t 1e unJ.1?r bar i4 n t , ·idcned 
--h..::1 <lr1\ ·n do,ni, :is thi.-; ffccl l,eeps the 

<l i::;n iro,n (·ir," l ctn :rn l !e:ir ut. 
'I be • tch j0int .ind r • u, ,.i,; "ell as the 

o idi .. ;ni!. are done ju,-l the .-~me , : on the 
Ol!H.r p"r,~. 

The \Yu.x mi· b rcmtwed fr m the back 
oi ,h<.' mcu1 h~; w.1rrnir~!!; and rnl1bi11g ,,·ith :1 

greased cloth and then washed in gasoline or 
ammo11i:t and soap . 

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

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

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

TORAGE BATTERIES FOR SMALL LIGHTING PLANTS 
W. ll. 

T~i: '.]UC:-li~1:1 i ,-.tur.,rrl' b:.itlerie' fur tt:-;c in 
corn:.cc,1 011•,\111 .n:11l i-()t1t d electric ligbt­
i•1:' pl~r.,.; i,.., in ni. ny ir,-tance~, not corn­
!'t- h ,.-i1dy unler,t,,o,l 1y tlie a. ·crn;2;e per­
son c011·1..mpl tin;:: . ,1 h an equipment. 

On tiL-l l'.t ll i.l(•r,,tion, 1.he a.vp. rent ad­
'::1nt,. ;e ,J he:i 1;g :· l, ,, ii) )Jler:!.lC the c:ngine 
t1n:l !u• imo tbru 1:;1l·out the daytime for 
!':.t ri ,;:,: currtcnt iuto :i b.1tter,· fr 111 which it 

,m JC ,_ c,J J,rnu,Ih<;l.!.t tL • e,· nin~ :ind night, 
:c>em, :..-, 1,·• nttr;:i.cti\'C?, in that it rdieves the 
u, -: c./ th~ ll c --~it,· ,,( l. • ·ping the eDgine 
r,iJH!\tl~! .1fter tlt(;- chy'" ,.,or!'. i., done. 

.\ f1uth!·l' i:1,· ·-:i~;1tic:,n ,,f thi_ rnatlc:r, bow­
cv r, frcqu1·1 tl_v k.1d-, to lhc conclll:-'i n that 
fre r r l.1f .'IH h a ki ttc:ry is ,-o great as to 
rc:r:der a11 ·n 1 ·ill.L ion f thi. ha.meter im­
) n,tiu:1 l , ,1 H:,• price of a. :itornge battc:ry 
i frec1t1c ,1\;; u1u:.l in the ci ml1in '<l cost of 
Lt,lh i_•..J,~1::u ,; 1d {· 1!.'in •; on~cquently, in 
d<HJhliu'.:; 1i1, tl l' u,-t ,f u equipment the 
, 1ri• ,. ·••lv.JnCt·, tu .1 pr,int which r -nder3 it 
·n, 1i ;itl, 

'f,, ·my ,,1,c fomilhr ,,., iUt !storage battery 
j,,. :tlh1lon-. ~t'll ~.11<.,lhPr ob: ta le pr ;:ents 
·t.,· f, )Jtnu ·c it rnu.;l IJt: c0nccdc:<l that a 
,lor:t;!t> l1.1t1cry ,if :1.1.y lil,cral proportions is a 
•0 mi,.,r,1ti,·d,.: del' cilf: pif; c f mechanLm, 

OLES 

requiring careful and e:i-.."-perienced attention 
in order to maintain it in satisfactory and 
efficient operating condition. With such a 
storage battery any abuse inadvertently 
gh·en it is disastrous to its maintenance and 
I if e. Th is is true to a greater degree than . 
\\'ith a dynamo, engine, or similar apparatus. 

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

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

In the .first place, the advantage lying in the 
po .. sibi.lity of operating the engine through­
out the daytime, is an apparent rather than 
a real advantage. It is throughout the day 
that the engine is in use for general work, and 
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if to this work is added the requirement of 
driving the dynamo, it becomes necessary to 
increase the capacity of the engine. Conse­
quently, it is only by subdividing the work in 
utilizing the engine for general purposes 
throughout: the day and for driving the 
dynamo throughout the evening that a min­
imum capacity in the engine can be secured 
and utilized and a proportionately higher 
opernting e1liciency obtained. 

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

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

The first lies in the fact that the cost of a 
battery to store abundant current for the 
use of night lights is considerably reduced, 
and the price of a battery of liberal capacity 
for this service is comparatively cheap. The 
second advantage consists in the elimination 
of danger of injury to the battery through 
improper handling; for, while a few general 
rules rebtive to the maintenance of such a 
battery must be observed, yet these rules are 
simple and understandable, and a temporary 
lack of conformity to them is not so disas­
trous to the life of the battery as would be 
the case with an equipme;1t of greater 
capacity. Consequently, having adopted a 
storage battery of sm:-ill proportions, the 
qu tion of price has been satisf actoriJy set­
tled, :rnd the obicction incident tu the nerd of 

care£ ul operation has been materially over­
come. 

With an installation such as is above out­
lined, every advantage possible to a lighting 
plant can be secured at a cost which is not 
exce ·sivc. The engine can be started up in 
the early evening and shut down at bedtime 
without tbe need of attention during the in­
termediate time. \Vhcn the engine is stopped, 
by simply thro\\"ing one switch, light can be 
secured by means of the batter) from any 
lamp the same as if engine and dynamo were 
running. 

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

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

With these facts in mind, it can \Je-recog­
nized that an electric lighting equipment can 
be installed at a reasonable price which fur­
nishes every adrnntage to be desired in an 
equipment of this kind. It is well ada.pted 
to the conditions under which such equip­
meuts arc installed, and can easily be main­
tained by the cla. s of users who ,Yould be 
interested in a lighting equipment o( this char­
acter. Hundreds of such lighting plant:; are 
in laily service, furnishing a light equivalent 
to any "·hich can. he produced b:v the best 
city lir-ihting station, and yielclin~ this result 
without incom·enience, annoyance, or undue 
expeno:.:c to the OIYner. - Gas Review. 
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H W TO MAKE A BICHROMATE BATTERY 

- • \ill h dt \ !t.., t rt~ li•,!l tin,r, "'ll( h ·1::; 

!, t••lll,, or ni~~ht li;.::!,t, or for 
, . < ,.ii-, ilH' hi, lu m.\l ' i,; 
,,di, --t l ,l ~tcr • to tH'. 1 iic 
ac •t ·cd i:1 tl1e ~l'H ·r.11 ~ ·n-l' 
Enrc c ·ll ··, .dth~ugh, -.t rirtly 
r,· i, 1nl:, !he l'lural f ,nu -
arv:rl<-1.tt\\O<.'.'II-. 
rum .111 ;.im.1tcu·'::, Jl<;int of 

' ,, it 1.•nc c ·II, :i.nc.l. if made 
f11lkn:i11~ i,1~tn;ctin11<: ,1 ith 

;• m1 nt.0 ,· 111,' lell \IUI nnly 
!ii_-in lh'. 

li.:ll ry l'lTij'l<>}" hi lir0111.1k 

d< ;,,,Ltri· <.'r or lo1 .d>-ori• the 
j,, cl'\ fr 't' in tlic li:lll('["_\: 

1 .. -,11 1 ,,d. , ()Ill• c"11:r the 11e!?;,1-

:: .-...• d .... l'll'I•t l'i 1lie 1,ll--in hi-; C:.b' the 
in,· - •d , 1 1:.· 1,r.:liz"' r JJr,•\"l'Ut till! 

p: (•j•U ,,rl ;,,,_~ of lilc' n·ll. 
1 1!1h·: ,.r, ii c •:l i, m.: ; d to, •. rk .1rn;,-

1 1_1r,' ·Loi:., ,rn la c-ull,1·11.: ont' c,tn be made 
Jr i-n n u,.,1.r •~i '-'"' j1r h.1Yi.11g a,, ide, ,,pc·n 
m<,.il 1, , r,<l !u: ir:~ aL ut ,: qua.rtcr pinl of 
l ,;1,.' 1·«:a.!tc f i,ow -!1 .,ml !-,1111,lrnric a iJ 

>!U ;l,::. Hip ,.f .. :,rLon f ~ rb t.limen­
i ,,:· . - t.1 ·d1,w,t fit in the j:tr on ne side· i, 

:l , :.r~.J: '11-l• :. h, li-inch ~-.iu:ire bar of zinc 
c,f i,:, ;i hn,:rth ,t \11 l up h:..!i :rn inch 
. t:. \J ,1-,c n;l ,_ 'ej.1 -.,It 1 re,.ting on the 

'l \e : . ! , c,r ll •j •Lr enJ of the a.rbon 
-1 mild l,L ,u:, ,·'11dth Ju.:tr type o >per for 
1 di-t..u;, (' u • h,df u inch, :,nd al ra.:;:; ler­
l"ll;n,1! , lrlvru • ,n. _ \ ro· ml t•;I, sh ult.! now 
111: ."i t,,) tu the kJ> of lh - j::ir \1 it h a ~lol brg' 
, i.1, 1•!11 ·,,r th<: .. r~ _.:, pbt • to Ji, and a cir­
' 11L r )1,,k .\ 1-ee Fi'-", r ti) ta.i • h,· zinc b:1r 
11. -

'[ i•l" i lt· tr,,ti<>•i, Fi~.~.:- 10 ·.-., a pl,rn of the 
<· ll .·. :ti c..r}•1•1 (j) • nd zin• l,;,r i11 J u:;ition. 
)1 Ji;•'.! ,1f lie ·,c,1,itc t•• ,, •·lulll 1•ar::iffincd 
< ,,,d.,, :r,J c,rn l,: 1: ',l, but in tlii- ca ·e an 
d1r it,· ii-<.' :P'!U t nn ·vii J lh • zinc )x1r. 
\y'i1h 11,,. L::rL! 11 -trip ;mcJ <vH'r iu pLice, 
J .rur ;,1 -01, e ,1,dtcd 1,itch ,,r ,narin' gllle in 
ih: ,,,, i,ir" ,1t .\ !,.J ;,..; t<, ri-..: the Lutlom of the 
< r! ,;.1 ro•J in pl:u.:<>. _ ·e:. :irn,tl•;amate the 
:,im. , , r .':i\h mercury, ,d,i ·h i.5 d nc by 
tlHi ·••l' •lil .• lt:.Ji ·1.µ: 1bc zitH' :ind th n rollin,; 
·, "n the rnvn<1,y 1.1ntil !I i,; !,ri;-.dnly ·nat d. 
'1 !,,.-1.i !l ,, •\ ,c,\-. lw i11~ut ·dill he Cl'II,, as 

h11•:.n in hi. 1. Ti the I -n11i11al. 
~.·,1m· f r,)Y; i1,11 ll\U. l lie I .ul' or Cl1n­

)'(' !ii:" 1 ,<' ,,.i ,. t,, the ;;n(, :wd a goud 
md!ir,<l ,,f J,;i1,~ thi- i.., t,1 111a!:c ::t f rl-: :ir­
;·11,·•• 1'11 rit 1,ut ,,j l1r.t--. (, lw :.h.q,e -,111)1,·n in 

Firr. 2, ~o that the zinc bar fits between the 
la n~- a ml is secured by the set-screw shown. 
With a brass support to take the end C of the 
forked piece, Fig. 2, such as is shown at D in 
pbn at Fig. 3, CO{lnection for the wire can be 
olit:1incd by putting the bared end of the 
wire in the fork of the support as indicated. 

\\ hen the coil is not in use, the zinc bar 
;,hould be raised up out of the solution so as 
lo prm·ent chemical action taking place and 
running down the cell. ,vhen the solution 
turns green, it is a sign that it is of no use for 
further action and must be thrown away, 
and fresh solution employed. This solution, 
a;, pre\'iously mentioned, is a mixture of 
bichromate of potash and sulphuric acid in 
waler. It must be made carefully, and the 
Le ·t method is as follows: Dissolve 3 ounces • 
of 1,ichromate of potash in 1 pint of boil­
ing water, then stir into it with a glass rod 
3 fluid ounces of sulphuric acid (oil of vitriol). 
This acid must be poured in slowly, as other­
wi~c it will spurt. 

i;!'j?.~:.t. \.~ •. :~ .:. z 
B •. :·. -~ '°' i:;~--. 

l~IG. 1 Pl.AN 

O"F CELL, WITH 

ZIN-: AND CARIION 

IN l'OS!TION. 

FIG. 2. CONNECTION 

FITTUN 

Fw. 3. S11ow1i,;c BATTERY CoNKJ(')TED TO 

S.,uu Cou. }"OR EXPERIMENTAL PonPOSES •. 

The coil is started immediately the con­
nections arc made, assuming the zinc bar has 
Leen lowered, and the current is stopped im­
mediately a wire is disconnected or the zinc 
bar rai.-ed up out of the solution. It is a 
good plan to remove the zinc bar entirely 
,vhcn the coil is not in use, washing it, then 
wiping it dry and storing for future use, 
afterwards lltting in an india-rubber cork in 
the opening A lo prevent evaporation. 
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Sncl, a cell as the one de:;crihed i,; known 
a-,; the "single Oui<l cell," and one or more of 
such ells are quite suitable for ordinary 
small coils. If, however, long spark coils 
arc employed, or for \\·ircless telegraphy work, 
thc11 a more constant form of cell, such as the 
"dou\Jlc fluid" variety, is required. This 
con~isls of an outer jar containing a porous 
inner ,·cssel to hold the dilute sulphuric acid 
and zinc rod. The carbon plate is put in 
the outer vessel, and the jar charged with a 
solution of bichromate of potash. Some 
means must also be used for lifting the zinc 
out of the solution; otherwise the solution will 

soon be useless. If one or more of the cells 
are required, they must be connected "in 
series" - that is, the carbon of one cell is 
connected to the zinc of the next with short 
pieces of copper wire. "When thus con­
nected the electromotive force generated in 
one cell is carried forward by the wire to the 
next cell, and consequently the total E. M. F. 
of the battery is equal to that of one cell mul­
tiplied by the number of cells in use. Wben 
thus connected the battery has power to send 
its current through a high resistance, and 
thus increase the strength of current passing 
through the coil. 

THE DIFFERENTIAL GEAR 
(TREATED FROM A NON-TECHNICAL STANDPOINT) 

H. C. FETSCH 

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

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

A is the driving shaft, to which is attached 
the pinion B, which communicates motion to 
C. The arms D, D, are fast to the pinion C 
and revolve with C. E and E are small 
bevel pinions, meshing ,vith the gears F and 
G, and which are free to revolve in the pivots 
P, P. The shaft is divided at H into two 
parts 11 and N, respectively keyed to the 
gears F and G. The bevel wheel C is not 
fast to M, but free to revolve loosely upon M. 

The essential idea of the differential gear 
is to transmit power to both driving \\·heels 
'vV, \V, at all times \\·hile the car is in motion, 
whether it be traveling along a straight cour:,;e 
or turning a corner. \Vhen an automobile 
turns a corner the wheels on the outside of 
the curve revolve faster than those on the in­
side, and conse 1uenlly, if both rear wheels 
are rigidly att:1ched to the same axle, one of 

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

Let us first examine the case when the car 
moves along a straight course. Assume that 
the wheel C is revolving forward. Since the 
arms D, D, are fast to C, they necessarily re­
volve in the same direction as C, carrying 

/1 

JV .w 
with them the pm1ons E, E. Now, since 
the resistance to the turni11g of both the 
wheels W, \\I, is the same, the power is trans­
mitted to F and G tlu-ough the teeth of the 
pinions E, E; and hence, the pinions E, E, 
do not rcrnh·c in their pirnts P, P. In this 
case, then, the wheels F and G have the 
same forward or backward velocity of the 
wheel C. 

In the case when the car is turning a cor-. 
ner we h:1 ve a different action. Assume that 
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the car turns to the right, and therefore the 
left-hand wheel must tum fagter than the 
right-hand wheel, since it passes over a greater 
distance. More resistance is offered to the 
right-hand wheel and less to the left-hand 
wheel, hence the wheel which turns the 
easier can revolve the faster. Therefore the 
wheel G must revolve faster than F, and if G 
revolves faster than F, and at the s_ame time 
the pinions E, E, are carried around with 
D, D, in the same direction, the pinions E, E, 
revolve in their pivots, but always are trans­
mitting power to both F and G. 

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

G, is f + g - c, where 
2 

f represents the velocity of F in revolution 
per minute. 

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

c represents the velocity of C in revolution 
per minute. 

Several simple experiments, such as the fol­
lowing, v.ill show the operation of the gear 
more clearly. Suppose wheels Y.l, W, are 
raised from the ground, and that one of the 
wheels, W (i.e., the left-hand wheel), is re­
volved. This would cause G to revolve at 
the same speed and in the same direction. 
G would cause E, E, to r~volve and E, E, 
would cause F to revolve in the opposite di-

, rection to G and at the same speed as G. 
No motion should be communicated to C, 
hence velocity of C is o, or in the above 
equation, c = o. Putting c = o in above 

• h f+g f -equation, we ave -- = o, ~r + g = 
2 

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

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

. h o+g equation we ave -- - c, or g = 2 c, 
2 

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

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

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

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

The Flemish Oak Effect 

WHAT is known as· Flemish oak is more 
properly a black oak, for it is done with 
black all through. The method is to dis­
solve ½ pound of bichromate of potash in 
I gallon of water; apply this, when it has 
been strained, and when it is perfectly dry, 
sandpaper with fine paper down smooth. 
Now mix up some japan drop black with 
turpentine to a thin liquid, and apply one 
coat. In a few minutes you may wipe off 
clean, coat with grain alcohol shellac, and 
sandpaper with fine paper. The wax finish 
is made from beeswax, r pound to the gallon 
of turpentine; adding 4 ounces of the best 
drop black. Wipe off clean with cheesecloth. 

PROFESSOR PUPIN, speaking of the claim 
of Bellini and Tosi, two Italian inventors, 
that by means of two rectangular aerials :fixed 
at right angles, attached to the apparatus for 
reception and transmission, so as to permit 
the transmission of unequal currents, two 
electromagnetic forces unite to produce ari 
electromagnetic field, and that the Hertzian . 
waves are projected in a single vertical plane 
which can be alternated instantly by means 
of the Bobine device, says that with a per-. 
feet apparatus of this kind the operator would 
be able to transmit a message to any given 
point, while no other wireless operator not in­
a direct line between the objective point and 
the point of transmission or in a vertical plane 
passing through that line would be able to 
pick up the message. In the experiments 
made by Bellini and Tosi, however, Professor 
Pupin says, the res.ults obtained have been 
only partly successful. Although they have 
been able to confine the waves within a com-· 
paratively small angle, they have not yet 
succeeded in confining them to a single ver­
tical plane. In the ordinary wireless appa­
ratus in common use the Hertzian waves 
emanate toward every point of the compass 
from the starting-point. Only one rectan­
gular shaped transmission wire is used. fo 
the device employed by the Italian inventors, 
as explained above, two rectangular-shaped 
transmission wires are used, placed at right 
angles to each other. 

_j 
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HOW TO MAKE A CISTERN BAROMETER 

To make a cistern barometer it is first ne­
cessary to purchase from a dealer in scien­
tific apparatus, or from an ordinary chemist, 
a barometer tube, a :i-inch cry:;tallizing basin, 
and a pound or more of mercury, according 
to the diameter of the barometer tl1be. The 
barometer will be required to be mounted, 
and for thi purpose a bard ,mod board 
about 40 inches long by 6 inches wide will be 
suit.able. A small shelf near the lower edge 
of the board supports the mercury trough, 
and the tube is fixed to the board by metal 
bands, "\\·h.ich may be readily cut with strong 
scissors from a piece of sheet brass. 

For making a barometer, mercury i,.; • 
chosen before any other liquid for several 
reasons. Since it is the heaviest of all li­
quids the barometer made of mercury is the 
shortest. If glycerine be used, the vertical 
tube must be nearly 28 feet long, and if . 
water, it will be 34 feet. Obviously such in­
struments would be impossible for the ordi­
nary householder. 11ercury also has the 
advantage that it does not adhere to the in­
side walls of the glass tube. 

Thus, so far as this matter is concerned, 
the mercury barometer registers accurately, 
however rapid the change in atmospheric 
pressure, whereas with a glycerine or ·1rnter 
barometer the height of the column after a 
rapid fall is lower than it ought to be, be­
cause some of the liquid remains, moistening 
the glass. Impure mercury may, of course, 
wet the glass, hence, unless a chemical labo­
ratory is at one's disposal, it is better to pur­
chase pure mercury. Then impure mercury 
has not the same density as the pure metal, 
and consequently a barometer in ·which the 
mercury is not pure cannot be accurate. If 
suitable apparatus can be ,:ccured, a cheaper 
mercury may be purchased and purified in 
the usual manner by trea,tment with dilute 
nit·ric acid and by distillation. 

The difficulty in fi!Ung the barometer con­
sists in getting rid of every partide of air and 
of water. If any ai.r or aqueous vapor be 
left in the tube, it exerts pressure and de­
presses the mercurial column, and hence 
makes the instrument inaccurate. The fill­
ing of the tube, however, presents no insuper­
able difficulty. A large tea tray (failing a 
proper mercury tr:1y) hould he pbce<l on 
the table, and the proce8s of ftlli ng the tubr 
performed over this, so that i.f any mercury 
be spilled, as is certain tn be the ase, it i;: 

TunE rn 
O&LIQIJ• 

POSlTION. 

THE °MOUNTED 

B.Ul.OMETER. 

Tu1rn 
UPRIGIDr. 

not lost, but is caught by the tray. A spirit 
lamp or Bunsen burner is also required. 

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

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

The remaining mercury is then poured 
into the cryst::dlizing b:i:::.in, the thumb firmly 
pre"secl on the open end of the tube, which is 
inverted oYer tbc mercurv. The thumb 
mu t not be removed until ·the open end of 
the tube is well under the mercury. It will 
now be found that if the tube be j)laced up­
right it is no longer full of the metal. On 
pbci11g it in an oblique poc;ition, however, 
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the mercury should run quite to the top, and 
if the metal is sufficiently pure, it should 
strike the end of the tube with a sharp, metal­
lic sound. If the sound is dull, then the 
metal is not free from air or aqueous vapor, 
and the process of filling should be repeated, 
with more care in the boiling of the metal. 

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

The height of the barometer is the vertical 
distance between the surface of the mercury 
in the trough and the level of the column in 
the tube. Now it is obvious that as the mer­
cury flows in or out of the tube, the level of 
that in the trough must change. It is not 
sufficient to mark one level and gauge others 
from that one. For example, when the ba­
rometer is at 29 inches the level in the tube is 
not 1 inch below what it is when the barom­
eter is at 30 inches. The simplest method 
of marking the barometer is to paste a strip 
of paper at the side of the tube, and mark 
this with each change of level, measuring on 
every occasion from the then level of the 
mercury in the trough. The measuring 
should be done along a strictly vertical line, 
which is most readily secured by using a 
plumb line. This graduation may spread 
over some weeks, and then the permanent 
marking of the board may be done. It must 
be remembered, however, that if any mer­
cury be spilled from the trough, the gradua­
tion must be done again. 

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

31 inches. Very dry. 30} inches. 
Settled weather. 30¼ ., inches. Fine 
weather. 30 inches. Variable. 29j 
inches. Rain or wind. 29¼ inches 
Much rain. 29 inches. Tempest. 
It must, however, be borne in mind that 

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

liable, whereas sudden changes, either show­
ing a rise or fall, indicate stormy weather. -
Home Handicrafts. 

HOW.TO.MAKE A SIMPLE 0 STILL 
A CONVENIENT and easily made still, which 

would be of great use to the amateur photog- . 
rapher in supplying him with distilled ·water 
in small quantities, is shown below. 

A SIMPLE 

WATElt STILL. 

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

• mirably. The bottom should be of stout 
material and water-tight. It will be seen 
that the can contains a hole about 7 inches 
from the top (A). Through this hole is 
thrust the stem of a new clay pipe, or a metal 
contrivance that would answer the same pur­
pose, which is either soldered in position or 
fixed with red lead to make the joint water­
tight. The canister requires a cone-shaped 
lid. To make this, set out on a sheet of tin 
the dimensions shown on the plan. Lap one 
edge over the other and solder the joint. It 
should be carefully adjusted to fit properly 
on the canister and allow no steam to ~scape. 
The tip of the cone should stand directly 
over the bowl of the afore-mentioned pipe. 

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

J 
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l'RANCIS W. WILLCOX 

THE fJbmcnt of tungsten lamps is· not a 
\\'ire of metal like copper or iron wire. Tung­
;,len is loo brittle to be drawn, antl although 
the mc:tal has been known for considerably 
fl\"Cr a century, it is only in lbe past few years 
that it bas been possible to build a wire of it, 
a feat which !ms given us the tungsten lamp. 

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

Metallic conductivity is generally high, 
and to obtain the necessary resistance with 
tung ·ten for 100 to 125 volt lamps, long and 
Yery thin filaments are required. As such 
filaments are somewhat delicate and soften 
when burning, it is necessary to provide 
special means for their support. The Gen­
eral Electric Company support their fila­
ments in their lamps with a special and 
clever form of anchor, which permits burn­
ing the lamps in any position, whereas most 
of the tungsten lamps can be burned only in 
a \'ertical pendant position. 

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

The General Electric Company in the 
past few months ha\'e shipped over 300,000 

tungsten lamps to all parts of the country, 
,Yith positive and direct information from 
most of the packages as to breakage. The 
re·ult,; show an average not exceeding 1½ per 
cent breakage, which result compares favor­
ably with breakage on ordinary lamps. 

A point of value occurs here. It is found 
that tungsten filaments while burning can­
not re:.1dily be broken; ,o if customers will 
ket:f> hmp Jir,htcd "·hilc rlc:rning lamp, 
globe, lll' fixture, the break:1gc ,,·ill be mini­
mizC'd. 

The positive temperature coefficient of 
tungsten (and tantalum) lamps causes them 
to sufl"er much smaller changes of candle­
po\\'cr and life for any change in voltage, than 
occur \ ith the carbon filament lamp; all of 
which makes these new lamps better able to 
stand the fluctuations of service conditions 
thau the old. 

As is well known, the multiple tungsten 
lamps arc now being made in this country in 
25 watt, 40 watt, 60 watt, 100 watt, and 250 

watt sizes, and to September r, r908, over 
1,000,000 of such American made lamps 
have been made and sold. The available 
supply for the ensuing twelve months will be 
from 8,000,000 to 12,000,000 lamps. This 
,~;11 be enough to enable the central stations 
of the country to displace some gas arcs and 
take on additional business. 

The tungsten lamp is used to the best ad­
vantage \\·ith the bo\\'l form of holophane re­
flector, particularly with the frosted type which 
gives a very soft and agreeable lighting effect. 

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

,,ve bs1,ve in the tungsten lamp a wholly 
new condition, as by reason of its very high 
efficiency, ·we are no longer required to de­
pend upon the near-by illuminant, but can 
flood a room or shop with a daylight bril­
liancy, at reasonable costs, with lamps placed 
well above the view. Enclosed globes and 
spheres can now be economically illuminated 
to a full and satisfactory brilliancy. All 
preYious limitations are removed, opening up 
a new era of daylight illumination. 

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

Finally \\'C haYe in the tungsten, a lamp 
thn t practi ·all_v Joes not change in candle­
power or IJrilliancy, gi,·ing a good long life 
of 800 h urs or more of (as far as the eye 
can tell) undimmed illumination. - General 
Electric Rrvicw. 
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E.DITORIALS 

A STRO.KG de~ire ~e m" to c, ist among 
amateur wire]e;os 01Jer:l.tur.' to obtain lists of 
the call letters of commercial and na\·al ,la­
tions, whether on bnd or on ship. There 
arc various t1·ays in which these may be 
learned. The ~a\'}' ]Je;partment ha-; pub­
lished a lict of tbL- ll'irek:,0s .-unions of the 
world. Thir i-. now con-ickrably more- than 
a year old, lJut is tbe r:nly Ii t to be hau wl1ich 
makes any pn:tcn e 10 rnmr1k-renc,.:c. Tt 
lists many station:-., he,\\· v,r, whi h h~11·e 
never been e;;Laldi::hc l, some \':hid1 haw 
been discontinued, :.ind 1Jy no mean:; all i.liat 
no, cxi.:t. 11anv call letter-. :ire incurrc<'th· 
given and praclically all the :.\1ar oni aJi.., 
are given a two-lcilcr c:::ill~. , hile in !Jr:l ·­
tice tbe_v arc no11· ~ill ihrl'1' IC'lter c.,lk 

St,V.EH.\L indi1·iJual!- are a.dvertising and 
selling list - of \1 ircless calls. Vile have pur­
cha,;cd and examined all we have been able 
to find. All of them contain many errors, 
and :ire manife::;tly !Jascd upon the Navy list. 

:~ * * 
IT h;ts been suggested by many of our 

readers th:1t we publish a complete and up­
to-d,tte li:st of at least all calls of American 
bnd :t,1tions and ships plying in American 
,1·atcr:::. \\'e haYe taken this question up 
Yith all the commercial wireless companies, 

I ut they have raised such strong objections 
that 1,e have decided that the plan is not one 
to ! ,c carried out. The commercial com­
pa nil's claim that their business is greatly 
interfered \\·ith by e:-..-perimenters, who call 
up. their st:1tions and break in upon com­
mercial mes-ages. 

* * * 
.\LTllOUGU we possess a complete and 

otlicial list of call letters of all American sta­
tions, therefore, we have decided to publish 
no more information of this character except 
\\'ilh the consent of the companies concerned. 

* * * 
WE ,dsh to call to the attention of the 

members of our wireless club the serious 
damage they may do to the cause of wireless 
experimenting by careless or mischievous in­
rcrf erencc with commercial and naval work. 
~iany experimenters are so anxious to have 
,onll: one to communicate with that they call 
up ,iny station in the vicinity whenever they 
want to talk. Oftentimes commercial. oper­
ators arc willing and able to talk to ama­
teurs, but usually they are not. In such 
cases, \\'C understand it is not uncommon for 
the amateur to deliberately interfere with the 
receiving of messages on important matters, 
to get even, as they ex-press it. Vve are .in­
formed that one crabbed individual living 
near Boston has installed a very powerful 
apparatus, and spends his evenings in de­
liberately drowning every message sent or 
rccein:d by a naval station near by. This is 
an extreme case, and the naval authorities 
\' ill eventually catch this man. But care­
le:sness may be as effectual as malice in in­
terfering with business, and we ask our read­
er;:; to be careful not to interfere with other 
wireless work. 

., * * 
Trrmrn is a very good reason for this re­

que~t. The Na,·y Department and the 
l·nmmerri:il r< mpanie~ together will make a 
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s'trenuous effort this winter to get a bill 
through Congress requiring all wireless sta­
tions to be licensed. It· is not probable nor 
desirable that this should occur, but every 
case of interference strengthens the argu­
ment for licensing. So always stop sending, 
when. asked to by those whose business 
means something to the world. Don't get 
the idea that the ether is free, for Uncle Sam 
has police powers even over the ether, if he 
cares to exercise them. 

* * * 
·wE are preparing to assign wireless calls 

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

* * * 
CmcAGO is hustling as usual. The first 

local wireless club, Local No. r, is already 
organized. New York will probably be sec-
ond. Who will form No. 3 _? • 

* ·* * 
WE learn that many of you would like to 

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

. *· * * 
To new readers this month we would say 

that last month we published a fine list of 

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

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

* * * 
WHEN the United States officials at Wash­

ington advertise for bids on airships or wire­
less apparatus, they are ten years ahead of 
science. Witness the specifications for the 
roe-kilowatt station for Washington. The 
man who can come up to them has solved 
the whole wireless problem for all time. 

* * * 
In sending questions, put them on a sepa­

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

· not answered before second number after 
receipt. 

* * * 
The seemingly erratic behavior of air when 

employed as a conductor. of electricity, ha:s 
been one of the most puzzling electrical 
phenomena, but it is nc:iw believed to be fuHy 
explained by the presence of r.adium emana­
tion, which causes the air to act as a con­
ductor. Another interesting· question is to 

· explain how the earth manages to maintain 
its negative charge if it is surrounded by a 
conducting atmosphere. The negative charge 
should be neutralized rapidly by the positive 
electricity of the air. The fact that this 
neutralization is going on continuously has 
been established by Wilson, who found that 
the rate of neutralization is sufficient to 
discharge the earth in an hour if the negative 
charge were not being continuously given back 
to 'the earth. How this is done has not yet 
been explained, but Thomson thinks that 
rain plays a large part in it, if it is not, 
in fact, the sole ageri.t. Drops of water form 
more easily on negatively charged particles. 
Rain may be. thought of, then, as forming 
on tlie negatively charged dust particles, 
and as it falls to the earth it not only clears 
the air but restores to the earth its negative 
charge. 

~ 
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QUESTIONS AND ANSWERS 
Que!ltion.s on e)cctrkml nnd mechanical subjects of Rcncr:il inlcres.t '"'ill be nn1wered, ns far as possible!, in 

this department free of cbo.rge. The ,vritcr must aivc hi• oamc nnd addr<5', nnd the anower will be publi1 ed 
under his initials and town; but if he oo request■, o.nylhin~ which may identify him will be withheld. Ques­
tlonG must be written only on one "1de of the sheet, on a cbcct of paper separate from :ill other contents of letter, 
llild only tbri,e questions may be 6ent in nt one time. No &llention "ill be given lo questions which do not 
!allow 1hc1e rulc.9. • 

Owing to the large number of questions ttceived, it io rarrly lh:lt a rcr,ly can be gh·cn in the first luue 
after receipt Quc11ion1 for ·which o. speedy reply io desired will be answered by mail if fifty cent• is enclosed. 
This Bmount ia not to be considered as payment for the reply, bul io simply to cover clerica.l expcnse'J, poatage, 
and cost or letter ,vriting. As the time required to g~t a question aatisfoctorily answered varies, we cannot 
guarnnt~e to a.nawer within a. definite time. 

If a qucation cn111ils a.n inordinate amount of rcsca.rch or ca.lculntion, o. apecllll chllrge of one dolla.r or 
more will be ma.de, depending on the llmount oi lllbor required. Rea.Jc~ will 1n every CllSe be notified ii auch 
a. cbo.rgc muat be made, and the work will not be done unle55 desired :ind p:iid for. 

854. Winding Ring Transformer. A. E. N., 
Britt, Iowa, asks (1) How large to make the core 
of an electromagnet that will requir 40 watts 
for its excitation? (2) What should be the 
dimensions of core and winding of a ring trans­
former to use on an 80-volt, 25-cycle circuit, 
and draw not over 1 ampere for the primary, 
and give either .i5 volt or 5 volts in the second­
ary? What would be the secondary currents? 
(3) What would be the resistance of a 6 x 8 
bichromate cell having eight electric light car­
bons and three zincs of same size, and would 
two such cells suffice to run a 5-volt, I-ampere 
motor? Ans. - (1) This question is entirely 
indefinite; the magnet might be of almost any 
dimensions, and yet take only 40 watts. (2) \Vind 
up a ring of annealed iron wire, such as tin­
smiths use, about 3½ inches inside diameter, and 
of a circular section about llt inches in diameter. 
For secondary, put on six separate coils of No. 10 
wire, each consisting of nine turns. \Vind them 
alike, and mark the ends as inside or outside. 
For primary, wind on, over the secondary, after 
again insulating, seven hu.ndred and thirty turns 
of No. 19 wire. This can be spread uniformly 
over the entire surface; bring out the terminals 
fairly close together. By connecting all the 
secondary coils in series, - inside to outside, 
all along, except the finals, - you can get about 
5 volts; with all in parallel, - all the inside ends 
forming one terminal, the outer ends the other 
terminal, - about .75 volt will result. The 
current can be 10 to 15 amperes, or six times 
that, respectively. (3) About 3 ohms. You 
would need about four cells. 

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

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

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

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

858. Current Capacity of Wire. R. R. LaR., 
Pbceville, Cal., asks (I) What is the formula for 
finding the horse power of a stream of water? (2) 
How many amperes will a No. 18 copper wire 
carry? Various authorities give all the way be­
tween 2.5 and 8.1. Ans. - (1) The Jlow in cubic 
feet per minute must be determined, and the avail­
able head. Then, allowing eighty per cent as the 
maximum efficiency of the water-wheel, the actual 
horse power will be found by multiplying the head, 
in feet, by the cubic feet, 1:er minute, of the Jlow, 
anrl dividing by Ci50. (2) It is certain that no 
such differing estimates should exist, yet there is 
some reason for this extreme divergence, The 
lower rating is, however, high for some.conditions, 
to say nothing about the higher value. In dy­
namo machinery the estimates are ordinarily made 
on the basis of so many "circular mils" (not mills) 
per ampere. For tl,e field-magnets of small dy­
namos the allowance may be as low as 800 circu­
lar miJs per ampere, but in sizes above a few horse 
power, there should be not less than 1000, while 
l 200 to even 1500 might be demanded in still 
larger machines. On armatures for direct cur­
rent dynamos, the lesser depth of winding and its 
good chance at radiation allows values about one 
half these figures, or 400 to 800 circular mils per 
ampere. If the machine is a revolving field ,ilter­
nator, these ratings would be reversed. In trans­
formers there is no moving part to establish a cir­
culation of air, and low current density would be 
enforced. 1-ow No. 18 wire has an area of cross-
5ccti0n ,,f 16~4 circular mils, hence its current 
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carryilg c:pacity under these ratings would be 
from 

1
to amperes. For line wiring the insur­

anc~ rues ~11°,y-3 amperes to this size of wire when 
the m:;ulation IS rubber, and 5 amperes for other 
matena1s less nfiec~ed by heat. Except for mo­
mentary use the ratmg of 8.1 amperes is quite out 
~f :place, l_ln? when so far beyond the practical 
hm1t, the solitary fraction of .1 looks funny. Per­
haps by a typographical error 8.1 was given in­
stead of 3.1. 

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

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

861. Wireless Telegraphy. H. M. S., San 
Mateo, Cal., asks (1) Could a telephone con­
denser, consisting of two pieces of thin tin-foil, 
between 30 and 36 feet long by 3:t inches wide, 
be used on a 4 or 6 inch coil? If any, which 
best? (2) How can a condenser be tested? 
Ans. - (1) The best possible condenser, often 
called the "optimum condenser," must be deter­
mined by actual trial. (2) A condenser may be 
"teia:ted" for many of its properties, e.g., dielec­
tric hysteresis, leakage, absorption, capacity, 
puncturing voltage, short circuit, etc. To test 
for short circuit, for ·example, join up two or 
three dry cells in series with a 4-ohm sounder 
and the given condenser. If the sounder re­
sponds on the closing of the circuit, the con­
denser is short-circuited. 

862. Wireless Telegraphy. S. F. W., Law­
,ence, Mass., asks (1) 'Wha.t is the magnetic in­
duction in the arc light circuit? (2) Where c:m 
enameled wire be purchased? (3) How many 
words a minute should an operator be able to 
send, and when does the Charlestown Navy 
Yard do their long-distance transmitting? Ans. 
- (1) vVe do not understand your question. ('.!) 
General Electric Co., Schenectady, N. \. (3) 
The standard is from 25 to 30 per minute, but it 
inust be clean and sharp. Detwcen ten nnd 
twelve P. M. 

863. Wireless Telegraphy. G. A. D., New 
Orleans, La., asks (1) Plense give circuit shuw 
ing how the transformer described in the August 

number by V. vV. Delves-Broughton is con­
nected up; especialiy tbe condenser. (2) Is 
the condenser intended for the Leyden jars used 
in the closed oscillatory circuit, or is it to be con­
nected to the primary, same as an induction 
coil? Ans. - (I) The terminals of the trans­
former primary arc to be connected to tl1e two 
alternating current mains. The condenser is 
not necessary in this circuit. (2) No. The 
condt:nser is to be used only when the coil is used 
as an induction coil, in which case it is to be con­
nected across the terminals of the interrupter. 

86'1. Wireless Telegraphy. I:I. E. W., Read­
ing, iVfass., asks, \Vould you kindly give some 
practical hints as to the making of transformer 
to be used in connection with silicon receiving 
"wireless" set? Given specifications: 2~ x 4 
inches over all. Large wire outside. Nos. 2,1 
and 36 to be used. Ans. - \\'e would refer 
you to an article on this subject in the July num­
ber of this magazine. 

865. Wireless Telegraphy. E. J. S., asks 
(1) Would this coil do for wireless up to two 
hundred yards distance? The winding space is 
4½ inches between ends and ~ inch radius from 
outside of core. The core {l inches long by ½ inch 
thick, with [ inch fiber tube slipped over it, with 
four byers of No. 14 D.c.c. wire for primary, 
with fiber tube I-16th inch wall over this and sec­
ondary wound in washer-like sections of No. 23 
D.c.c. wire. (2) Would the magnetic detec­
tor described in the April number do for same? 
(3) What sort of interrupter should be used? (4) 
How many dry cells would be needed at each 
station? Ans. - (1) Your coil would be more 
efficient if your secondary were wound with a 
much smaUer wire, say, No. 36, s.s.c. Possibly 
the present coil would do the work with a long 
antenn:i. and a good ground connection. See 
article in ELECTRICL-\N AND :MECHANIC, April, 
1908. "An Indoor Wireless." (2) Yes, if suit­
ably made. (3) A high speed interrupter. (4) 
Not more than four in series should be sufficient. 

866. Wireless Telegraphy. F. P. F., South 
Swansea, 1\1:ass., says, I have a double strand 
aerial 30 feet high at the highest point, and ex­
tending from the house to the barn, ad istance of 
about 60 feet. lV[y aerial is made of galvanized 
telephone wire. I use a carborundum detector. 
tuning coil, three dry batteries, and a 75-ohrn 
telephone receiver. (1) "'hat ought my receiv­
ing radius to be under fa\·orable conditions? 
(2) How could I improve it without rnising 
aerial? Ans. - (1) \Vit.h good ground connec­
tions nnd with a powerful transmittin,,. station 
you should receive :it least seventy-five miles 
over land and greater distance o\·cr water. (2) 
By using a high-resistance teleph ne 1000 ohms 
or more .. 

867. Wireless Telegraphy. H. 0. J., Som­
erville, :Mass., asks (1) Will you ple:-ise explain: 
If I connect nerial ~·ire to one t rminal of tele­
phone receiver and the oLhcr terminal of receiver 
to ground wire, a continuous buzzing sound is 
heard, as though some one ~·ns holding their key 
down. This happens only at night and with ut 
detector or olher in tru mcnt in circuit. If either 
1srouncl or ncrinl wil'e is di-c nncctcd the noise 
ceases, but starts ngain ns s Qn as rec nncct d. 
Can you nccount f r this? ·2 Referring- t the 
tuninr: coil described b\· ).Ir. \V. ctz, in the 
April and July i su,'s, ·w ulJ it work as wcl . if, 
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instead of using bare wire and a threaJ between 
each turn, single cotton-covered wire of same 
size was used? Ans. - (1) ,vc should say you 
were getting the induction from the electric light­
ing mains. (2) Ye:a. 

SG . Wireless Telegraphy. C. C., Flushing, 
L. I., N. Y., asks, "'ould you kindly tell me 
through your" Question and Answers" column 
where I could get a cornpk-tc list of the "-irclcss 
Stations of the world? Ans. - The Navy 
Department, \Vashington, D. C., publishes such 
a list, corrected to August 1, 1907. 

SG!). Induction Coil. R. "., Emerson, 
Texas, asks (1) ,vhat is the size of copper wire 
sent? (2) ,vm three layers of it for primary 
and t pound of No. 36 for secondary and twelve 
sheets of tin-foil for condenser mnke a proper 
combination for small wireless telegraph use? 
(3) How are induction coils wound in sections? 
Ans. - (1) No. 16. (2) You h:l\·e not stated 
the length proposed. Perhaps 6 inches would 
do, but we think t\vo Javers arc better than 
three. The other proportions are good, but 
you must realize that fine adjustments and in­
finite patience are needed in this kind of fun. 
(2) See our magazine for April, 1908. 

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

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

872. Meter W-ui.ng. F. 0. S., Morgantown, 
V.J, Va., sends sketches showing two methods of 
wiring wattmeters for two-phase motors. In 
one case there is only one meter, the wires for 
one phase connecting directly with motor v ith­
out attempt at measurement of po-...-er. In the 
other case one wire of each phase passes through 
the meter, while tbe other t ,o lead directly to 
the motor. In both cases the meters arc staled 
as recording one half the current. Can we ex­
plain the discrepancy? Ans. - Perhaps the de­
scriptions on the two meters vill assist you. It 
would appear that lhe two were of different type , 
- the one a single-phase meter, the other for 
two phases. There is a difference in the wind­
ing for the two conditions. In the first case the 
meter record is for only one half the power that 
enters the motor; so, very properly, in making 
out the bill, the reading is doubled. In the 
second case the motor supplied is apparently of 

larger ~i ✓.e, au<l in the regular method of oper­
atin~ 111l'lers there is a "constant" to multiply 
by, in tbi~ case the number being 2. 

73. Wireless. G. W. S., Chambersburg, 
{'.u ., asks (l_) I have just completed an induc-
t mu L ii pnnwry 2 feet long, two layers of No. 
11 on ore of No. 20 wire - which is 2 inches 
diam tl'r. Sccomlary is in tw9 sections, 10 
pounds eac-h,. 1 _o. 31, D.C.c. wire (20 pounds). 
Each layer 1s insulated with buckskin paper 
shclb kcJ on hotb sides. What size spark coil 
is tlii ·, and what distance? (2) Can I be beard 
having a DO-foot pole aerial same length havlng 
G \\ires? I use 110 A. C. Ans. - (1) Your 
c~il sh uld give about a 3-inch spark on A. C., 
with condenser across secondary. ·with the 
electrolytic _interrupter the spark may be in­
creased lo G rnches. However, for wireless work 
the A. C. is best without the electrolytic inter~ 
rupter. You should have built your coil in 
more than two sections. For that size coil use 
sections ~ inch thick, each having insulation be­
twe 'D them, forly sections or more being re­
qu_ire<l. This wil! give the best results. (2) 
\\'1th u 90-foot nenal, your transmitting distance 
should be about two hundred miles under fav­
orable conditions, using tuned transmitting cir-· 
cu its, witlJ above coil. 

74. Potentiometex:. A. B:, Los Angeles, 
Cal., asks (1) What 1s the pnce of a kilmv_att 
tr:rnsformer? (2) Please tell me how to make a 
1000-ohm potentiometer. (3) Give dimensions 
of an adjustable condenser. (4) What size is 
the wire enclosed? Ans. - (1) You are not 
definite in your inquiry. Wbat size transformer 
do you want? If you mean a I-kilowatt Step­
up TransforT!1er, to run on 110 volts, 60-cycl_e, 
A. C. on pnmary, with secondary e.m.f. of 
15,000 volts, the cost will be between $75 and 
SlO0 for the best types. (2) Use a core made of 
wood,.;; i~che_s in diameter by 12 inches long 
and wind 1t with No. 30 German silver wire as 
described in July, 1908, issue, article on "Tu~ed 
Circuit Receiving Instruments," by W. C. Getz. 
(3) ?ce aboY_e-mentioned article, by W. C. Getz; 
for mformat1on regarding constru"ction of adjust­
able condenser. (4) Wire size No. 36, B. and 
S. Gauge. 

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

870. Substi_tute . for Platinum. J. E. T., 
Cleveland, Oh10, wntes: In your January number 
I note Y. K's. question No. 464, asking if there is 
any metal substitute for platinum for induction 
coil contacts. Permit me to advise that thirty­
five per cent nickel steel is very much used for 
this purpose in automobiles. It can be fur­
nbl~cd by the Carpenter Steel Co., Cleveland, 
(?1110, at ,50 to 76 cents per pound, according to 
Stze. 

877. Hard Rubber Tubing. N. H., Chicago 
Ill., aGks: Wbere can I obtain some ebonite? 
By that I mean a piece of tubing, made of hard 
rubl.icr, about 2 feet long and about 2¼ inches in 
diameter, and ¼ inch thick? How much will it 
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cost? I want. it to insulate the primary from 
,the secondary in a coil. Ans.-J. H. Bunnell & 
Co., 20 Park P\ace, New York City, can furnish 
hard rubber tubing, and the Mica Insulator Com­
pany, of New York, can furnish micanite tubes. 

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

879. Lifting Magnet. R. A. B., Randolph, 
Mass., asks (1) What size and amount of wire 
to use in rewinding the coils when the diameter 
-of cores is 1 inch and the length 4 inches, en­
'1arged ends, 1½ ~nches in diameter? The cur­
rent is to be taken from six dry cells. (2) How 
is the armature winding for a dynamo calcu­
fated? (3) Is there any place in Boston where 
-small, second-hand dynamos can be obtained? 
Ac.s. - (1) No. 20 wire, about ½ pound on each 
-core, will suffice. (2) There are plenty of large 
books on this subject, but they are of the design­
ing engineer's grade. In the final chapter of 
Watson's new book, "How to build a 1 Kilo­
watt Dynamo," you will find some simple and 
-concise directions. (3) Yes;; at Frank Ridlon 
Co., 200 Summer Street. 

,,.880. Power Transmission. A. D. P., Island 
Falls, Me., asks (1) With 100 h. p. driving 

a 5enerator, how much power· can be returned 
by an electric motor supplied from it? (2) Is 
a storage battery practical for driving an auto­
mobile? (3) Can storage batteries be charged 
at an ordinary electric light station? Ans. -
(1) About 75 to 80 h. p. would be a fair result, 
but the answer is concerned in the distance over 
which the transmission takes place. (2) Not 
practicable except in level cities with smooth 
pavements. (3) Small stations usually supply 
alternating current only, or, if there -:vas any of 
the direct sort, it might be for series arc lighting, 
- rather inconvenient and dangerous for bat­
tery charging. Added to this is the fact that a 
long wait is necessary for the charge, and so the 
future of the electric automobile is not regarded 
as very promising. 

881. Aic Lamp. G. S., Bowie, Texas, asks 
(1) How much energy is required to light a 
'lamp of 500 c. p.? (2) How much for a mo\'ing 
•picture machine? Ans. - (1) The candle-power 
-of an arc lamp is a matter that has called forth 
much discussion and not a few law-suits. The 
-general conclusion is that what was formerly 
c'alled 2000 c. p. really gave in any one direction 
about 500. Such a· light was produced in an 

open arc, when 45 to 60 volts and 9.5 to 10 
amperes of current were expended. This means 
that the engine must supply about 1 h. p. per 
lamp; 80 volts and 6.5 amperes, in an enclosed 
lamp, will give about the same illumination. 
(2) These lamps take from 30 to 50 amperes at 
50 volts. In consequence of the supply circuits 
being usually operated at 100 to 110 volts, 
rheostats must be put in circuit, but the user 
has to pay for the wasted YO!ts as well as those 
desired. 

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

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

884. Dyna.mo Construction. E. K., Rushville, 
Ind., is building a dynamo with cast iron field­
magnet, cores being 2 inches in diameter; arm­
ature is 3 inches in diameter, and wound in sbc 
coils of No. 24 wire, each of eighty-eight turns. 
He asks (1) Why we did not answer bis prc,·ious 
inquiry on the same matter? (2) \Vhnt winding 
should be put on the field-magnet, and how fast 
should armature run to give GO volts and ~ am­
peres? (3) How fast for charging a 2-volt storage 
cell? (-1.) Would a b:illoon rise in the air if inflated 
with natural gas? . ns. - (1) Your data was 
insunicicnt, as aLo in this case. You shouh.l be 
willing to make a fairly accurate drawing, else 
our estimate is worthless. You h::i.,·e n t stated 
the length o{ armature, area of P< l::i.r faces, nor 
dimension of uir-gap. (:! \Ve suggest 1 pound 
of No. 2G wire f r each of the field cores, but 
we do not know how m::i.ny cores of them you 
have. (3 lf the \\'inding is for 60 rnlts, you 
cannot ntn m:1cl1inc :.it 2 r 3 volts. 1-1) Yes, if 
not Lo much loaded. 
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WIRELESS CLUB 
Thia department la devoted to tho Club members nod thoce interested In Wireless Telegraphy. We will 

publish experiences, discoveries, nod suggeations, which may be helpful to nil Interested. 

vVE present aboYe a pho1oµ;r.1ph of the S1;5 \\"irc·­
less set which we are to present to one of our reader . 
Full information ,·:ill be found on another page. 
The details of the set arc as follo,<"s: -

This installation is a compktc moJel of a modern 
commercial station, and is thorou;;h.ly up to date, 
having tuned sending and receiving sets. The 
entire outiit is mounted in l\rn solid mahogany 
cabinets, one contain.ing the re eiving and the· 
other the transmitting apparatus, all finished in 
the best possible manner. The set is designed 
to operate on uo-,·olt alternating current, 
and takes about 2! ampcn·s at its maximum 
point, having a multiple switch so that the current 
may be ,·aried in several steps downwards from 
this point. 1f desired, it will be furnished wound 
for 220 volts. \Vbcrc direct current nnly i.;; avail­
able, a ?,-h. p. rotary converter may be installed at 
small cost, to change the current from dircrt to 
alternating. If it is desired to operate the set from 
batteries, an independent interrupter ma_,. be used. 

The receivin"' set consists of a rccei\·in~ trans­
former, "Ferron" detector, tuuular condenser, pair 
of telephone head rcceh·ers wound 10 1000 ohms 
resistance to each ear, potentiometer, and dry bat­
tery. As previously ~lated, the,c a.re mounted 
complete in a mahug;rny cabinet. and arc er1ual in 
appearance and sensitivcnc·,;~ and permit of a3 fine 
tuning as most commercial statir,n~. Using a 100-
foot aeria.l, messages should he rl'aclilv rh ein·d 
from hi rh-power stations ::it distauc:cs of "c\'t:ral 
hundred to a th0usand miles. 

The sending set consists r,f a 2:~0-.,.;att transformer, 
glas plate condenser, adjustable ~p:irL-gap (cvm­
posed of Cc o alloy, which will n ,1 torr tie and 
wear down, as do the U!'ual zinc or brass gaps), 
oscillation transformer, having ,·ariaLle intluctancc 
in primary and ~ec-onJar ', and ke\·, 

Used with a suitable aerial Bo or 100 fe<>t in 

.J 

hei;.;ht, this sending set \\'ill operate for 20 miles 
under a,·erage conditions, and under the best con­
dition , such a.s over water at night, this distance 
should be materially increased up to roo or 150 miles. 

Don't be afraid to trv. No ONE HAS YET SENT 
IN ~fORE TITAN TF.N SUJJSCRIPTIONS. You could beat 
this in a day. Would you like to get a Sr75 wire­
less set for getting only a few more subscriptions 
than the next fellow? Think it over. Then WORK. 

F. R. FnAPRIE, EsQ., J\lf. Sc. 
Dear Sir, - Your letter of the 14th instant, with 

reference lo the article which recently appeared in 
the E.l.F.CTRICIAN .A.>'1D 1'vfECHAN"IC, came duly to 
band. I delayed replying thereto until I could 
procure some data from our ships in port as to 
conununications, etc. 

It was rat ber unfortunate that your experience 
with the Marconi Sy~tem should have: been, in the 
fir;;t instance, on board the Austro-Americana 
liner "Alice." These vessels immediately after 
leaving Xew York take a very southerly course, and 
Sagaponack, our station on Long Island, is the last 
one they generally communicate with. These ves­
sels, L_v laking this course, arc also out of touch 
with tht: general nm of transatlantic liners, and 
arc ::il<;o out of touch with vessels coming· from the 
:.Vfeditcrrancan, as the courses lo and from the latter 
are very far apart. 

Then, :i:4ain, the operators on the Italian liners 
arc now, in arrnrdancc with the rules of the Con­
vention, natives of Italy, and as such are not per­
fectly acquainted with the American language; 
hence thf'ir work is not so good as that on the other 
~hips; but this matter is receiving the earnest atten­
li0n c,f the Italian l\[arr.oni Company, which con­
trols these boats. 

The "Rel'ublic,'' on which you returned, sails 
to and from Boston. The White Star Line is only 
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willing to pay for one lransmission of news, and 
this was the one which was received when you were 
on board the boat. I think that you arc mistaken 
as to the communications which thnt vessel had 
with others, as, in our exl)erience, we find that such 
boats as the "Republic" arc in communication 
daily with at least two or three boats. 

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

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

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

Yours very truly, 
MARCONI WIRELESS TELEGRAPH 

COMPANY OF ANIERICA. 
By J. BoTIOl.II.EY, 

General ,1fanager. 

MARCONI \:\IJRELESS TELEGRAPH CO:\1-
PANY OF AMERICA 

Summary of communications, week ending Octo­
ber JI, 19o8, SS. Philadelphia, Eastward bound: -

SUNDAY, OCTOBER 25 
u.oI A.M. SS. Minnetonka. 
II.2I A.M. 

5.20 P.M. 
" Chicago. 
" Ryndam. 

MONDAY, OCTOBER 26 
Ir.32 A.M. SS. Kronprinz Wilhelm: 

5.00 P.M. . " Pretoria. 
6.Io P.M. " Adriatic. 
6.Io P.M. " Ivernia. 
7.30 P.M. " Republic. 

TtJESDAY, OCTODER 27 
5.I5 P.M. SS. Lusitania. 
5.25 P.M. " Narragansett. 
7.I6 P.M. " La Lorraine. 

'WEDNESDAY, OCTODER ~8 

7.45 A.M. SS. New York, 
3.40 P.M. :: Finlaf:1d. 
4.00 P.M. Cymnc. 
4.ro P.M. " Prinz Friedrick \Vilhdm. 

THURSDAY, OCTOBER ~9 

FRIDAY, OCTODEr.. 30 
I2.45 A.M. SS. Kaiser Wilhelm IL 

7.55 A.M. " Majestic. 
8.55 P.M. " l\liontczuma. 

SATURDAY, OcTom:m 3 r 
I:?.+S A.M. SS. Kaiserin Augusta Yic-11,ri.1. 

2.45 P.~r. " St. Louis. 
3.45 P.M. " La Tourninc. 
8.5 r P.M. " Vnclerlnnd. 

n board SS. "Celtic," New York 
November 16, 1908. 

J. DOTTO!>ll.r:\·, Es ., 
Marconi \\'ir less Telegraph o. 

oi Ameri a, 'c,:: Yori:. 
Sir, -Herewith is a. Ii ·t of stations, land n.nd 

steamers, that I -ommunicated with on ur outward 
p:issage, November 6 to r4, from Liverpool to New 
York, which I am sen.Jing, requcs1ecL 

Left Liverpool on the 6th inst.; communicated 
with Liverpool uncl Ro,slare (trdand land ~talion!\. 

S::uurday, 7th, mmunicatcd with Rosslarc and 
Crookhnven land slutic,n.; umil midni:;l1t, also 11,e 
steamers ''Baltic," "L:i. av, ic," n.nd "Ulinne­
tonka." 

Sunday, 8th. lOmmunicatecl ";th "Kronprinz 
\\'ilhelm," "1 fontTeal," l'Patr:i ia/' "Lusitania.,'' 
and "La <:a\·oie." 

i\fonday, 9th, ommunicnted ,\;lh "La Savoie," 
"Adriatic," "La T...vrrainc," ":\Ioalreal," and 
"~fount Royal." 

Tuesday, 1otli, "La Savoie," ":l'\fontreal," 
"Cedric," "N ·1.- Y rk," "Cymric," nnd "Chicago." 

\Vedne3clay, 11th, ''Philadelphia," "Pretoria," 
"La Savnie," and bnd station Cape Race, N. F. 

Thursday, I zth, 1:!n<l stations Cape Race and 
Sable Island,stearncrs "K:i.iscr \Vil helm 11," "Statcn­
dam," " 7arra_.,:an~ct," anrl ' 1Iajestic." 

Friday, r.,tb, land stations Sable Island, Cape 
Sable and Siil:.c nset (. -antuckct Island). 

Steamers "Lucania." "Prinz Frederick \Vil­
helm," "FinJand, 0 "KJ.i£crin Augusta \ictori:i," 
"La Touraine, " and "Slavonia.'' 

Saturday, 14th, land stations SiaS<"onset, Saga­
ponack, L. J., and Seagate. 

Steamers "President Lincoln," " t. Lou··," 
"Arabic," "1finnchaba," and "Bluecher." 

I connected with [orty-one station;;. WflS in con­
stant communication with one or more stations the 
wh le time, from d p;;.rture to arri\'al, and in touch 
with b nd for . i • da ·s ut of nine. 

·1 ::i.m, 
Y ur,; faithiullv, 

GoDnn: D. I·h: . .:·cu tAs, 
Operator "Celtic." 

Ct-t I Aco. n,; far as wircle~s is, ncernc<l, is a busy 
cent r. The stati n f John Ernood s a•, com­
plete as any 5lation on s me boats. 

E:u-1 Pier ·c, another succ ~sfuJ experiment r, is 
remoddin~ hi:; ctation. Uc is gvin" to use a 400 
wnlt lra t~formcr. 

\V. J. :\fc ufi.,~e i-; buildin" hh station, and is 
going to u;;e :\ one fourth kih.rnatt transf rmcr when 
complete. 

The v:ritcr h:1 lo !:eel all oi ! hc.;e stat inns \' r, 
and finds thn.t th ·rear othrrs 11,. t arc ha\·in::; j t 
as mu·h lucl. in c:-.pc.ri111enti11 . ..:. A station n the 
top of the LL 1·, i,: l 11.,tilull· i~ 1·; in~ t u;c :1 J :?-inch 
c ii fu tht" ~1udu1L, lo \J ,_. iml'l "it t. 

J.E. E., Jr:. 

On, lwo Jtaticn~ ,.ill be r.:-atl, w!,u, tlw .t rim• 
sca,011 is over, whi ·h 11 ill • t· ah ,i.it .\ nl r J. y. I 
;,.m n 1t quit.: ~urc lmw f.lr \\'1ight'.; ,t, tion \dll c 
a.bit> l\1 st"ml, but f s tall !.c a ·1 • tu 0.eml frn111 ~i t 
t ·n mih·s,ri.,; [ 1,1a<k a liltk (h.111:~~ in t.1:· pp'l1a u:·. 
D 11 st'.lti,,, - \\ ill !t.11·,· i 5 nd,·r., 1.-a, c kn:-:L11. 
\\"rit.,:1'::.,:1111 t,--\\i!ll, ir·.1:.:iu niin wUIJ. 
L'.1£., and I'<' i,b,11! \l·L' t!lf' 'nnti-wnLil ,ode. I 
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would like the names and addresses of some of the 
members of the club in my vicinity who have al­
ready got stations. I have already the names of 
two members who have stations, but they are too far 
out. I have re0.d so much about the wireless jok;ers 
'who call up a big station and send som~ fake mes­
sage, stating that their boat is in the nnddle of ~he 
lake with the machinery out of order, and then give 
the name of some big boat, etc. They are trying to 

'stop all experimental and amateur stations. I ?o 
hope that the jokers will be foun~ out and h~avily 
fined or punished, so those who wish to expenment 
will be left in peace. 

C.M. 

* * * 
AN enthusiastic gathering of the local members of 

the "E. & M." Wireless Club was held at a promi­
nent down-town restaurant in Chicago, Friday even-

• ing, December 11. After dinner and an informal 
talk the members present took steps toward· the or­
ganization of a local branch. Mr. R. C. Dickson 
was made temporary chairman, and W. J. Mc­
Guffage, secretary. After some preliminary ar­
rangements had been made, the meeting adjourned 

·to meet again the second Friday in January. Those 
present were: R. C. Dickson, George E. S. Carl­
son, K. B. Sheldon, J. Maypole, F. Richards, J. 
Erwood, Jr., Carson Schaffner, D. J. Stump, W. J. 
McGuffage. 

V1T. J. McGUFFAGE, Secretary. 

* * * 
YOUR editorial about forming local clubs in each 

city has interested me greatly. However, I would 
like to add a little more to the idea, and say, that by 
means of such a club possessing a few stations, a 
message could be relayed from one to another for a 
good distance. At present an owner of a small out-· 
nt that works to five miles can only send a message 
this distance. Now, if within his radius was another 
station of a similar nature, the owners could agree 
to relay each other's message. Regular hours could 
be appointed for all the stations, to avoid a break in 
the transmission. Each member could also be 
restricted to a certain number of messages, so that a 
fair exchange would be had. I have no doubt that 
with such an enterprise as this the wireless experi­
menters who now cannot reach far would be capable 
of transmitting over 30 miles by this means. It 
would not be practical to have units of less range 
th.an 4 miles up, as the more stations there are, the 
longer the message takes to travel, and more errors 
are likely to be encountered. The stations would 
also be so arranged that even were there one operator 
"off the job," the stations wishing to communicate 
could do so direct, though of course less powerful. 
I hope you will call attention to this letter through 
the columns of the ELECTRICIAN AND MECHANIC, 
so that other experimenters can express their opinion 
on the question. ____ A. L. 

TRADE NOTES 
. A SPECIAL certificate for inventors, called "In 

1 ventor's Protective Certificate," giving information 
how to protect their inventions before filing caveats 

. or making application for Letters Patent, has just 
been issued by the firm of Smith & Frisbie, Patent 
Attorneys and Corporation Organizers with offices 
at 49 Federal Street, Boston, Mass. This certificate 
.is of great value to inventors, and every. inventor 

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

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

* * * 
Messrs. Mathias Klein & Sons request all their 

friends to visit their exhibit at the Chicago Elec­
trical Show, January 16 to 30, 1909. 

TIDNGS RECEIVED 
Peter's l\lliniature Motor Works, 61 Terrace, 

Buffalo, N. Y. Catalogue B - 1909, of Miniature 
Motors and 11:odel Generators. 

Seth W. Fuller Co., 100 Bedford Street, Boston, 
Mass. Catalogue of Electrical Novelties, Dyna­
mos, Motors, Experimental Apparatus, and Gas 
Engines. • 

School of Applied Art, N. 71, Gallery of Fine 
Arts, Batlle Creek, Mich. Year Book for 1908-9. 
Write for a copy. Some fine illustrations. . 

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

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

Thomas l\lL St. John, 848 Ninth Avenue, New 
York City. Educational Amusements. 

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

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

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

BOOK REVIEWS 
THE BOYS' BOOK OF STEAMSHIPS. By J. R. How­

den. Illustrated. New York, The McClure 
Company, 1908. Price, $2. 
This book, although its name indicates that it is 

for boys, will be of the most absorbing interest to 
every person interested in navigation or mechani!=s, 
for the information it contains is absorbingly m­
teresting and astonishingly complete. 

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

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

* * * 
Booxs reviewed will be furnished by our pub­

lishers at the prices quoted . 
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MAIL the coupon to-day for two shades of Johnson's Wood Dyes and one sample 
of Electro Solvo. 
Try them· as soon as .you receive them. This will be your .introduction to a 

method of re-finishing old work or finishing new work, which will prove a most profit­
able branch of your business. 

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

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

Send for· the Samples To-day 
Let your customers know that you are up-to-date in wood finishing and you will find it greatly 

increases business. 
In addition, Johnson's \Vood ·Finishes supply the progressive painter with the most econom­

ical method· of handling _his busi.ness. There is no guess work about them-the result is 
sure, and no labor is required in mixing or matching shades, or time. lost in rubbing down 
or re-applying coat after coat of finish. 

Johnson's vVood Dyes are made in fifteen shades: 
No. 131, Brown Weathered Oak No. 122, Forest Green No. 130, Weathered Oak 
No. 132, Green Weathered Oak No. 172, Flemish Oak No. 140, Manilla Oak 
No. 178, Brown Flemish Oak . No. 121, i\loss Green No. 125, Mission Oak 

xi 

No. 128, Light Mahogany No. 180, Sih-er Gray No. 126, Light Oak 
No. 129, Dark Mahog.tny No. 110, Bog Green No. 123, Dark Oak 

Gallons, $3.00; quarts, 85 cents; pints, 50 cents; half-pints, 30 cents 

Johnson 
& Son 

Racine, Wis. 
Your name and address, and that of your paint dealer on the 

coupon will bring you two samples of Johnson's Wood Dyes, one 
sample of Johnson's Electro Solvo, and our 4S-page color book. 

Better mail the Coupon now 

s. C. Johnson & Son, Racine, Wis. 

"Th~ Wood Finishing Authorities" 

fc:ir ·{,:iiich. i,ie·~;;,· ;,;;na ·.;;~· F;.e".;; ·.;~;;: 
paid, t:wocansofJoht1son's\Vood Dyes 

.................................. shades, and one 
can of Johnson's Electro Sol YO, and copy of 

your new 48-page color book, all Free, as per 
your offer. 

1\ra111e ........................... - ............................ . 

Address ........................................................ . 
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THOSE OF THE 

ELECTRICIAN 
PLUMBER~ BRIG~LAYER 

These are the trades that we tea~h by practical and indi­
vidual instruction under actual . working coriilitions and 
enable you in two to three- months to accept a position 
paying $5 11 day and over. Tools take the place .of books; 
we have no classes; It depends entirely upon yourself. 

We can teach you the "Plumbinll, '.Bricl(layinll. or· 
Elect,-ical t,-adeJ. and assist you to a P.osition 

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. 

Are You Building 
a Boat? 

, Buy an engine made in Boston. Buy a 

'' 
3 HORSE POWER 

BOSTON 
=========$ 7 S==i.:== 

WITH COMPLETE OUTFIT 

'' 

Float feed car1)ureter, spark coil, batteries, plug, 
mufiler, shaft, propeller wheel, stuffing box, prim­
ing cup, drain cock, grease cups, sight-feed oiler, 
shaft coupling, elevated timer, switch, oil, grease, 

tools, primary and secondary wire. Address or call 

THE MARINE MOTOR MFG. COa 
s Park Square BOSTON, MASS. 
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Wireless Ieiegrapn Hpparatus ana supplies 
"'_Ne otfe~ to experimenters in WIRELESS TELEGRAPHY, high-grade apparatus at 

a P!'ce within the reach of all. This apparatus is essentially the same as supplied to the 
Un1t~d States Government for many of its large stations. The sets can be used over a 
cons1de_rable range of wave lengths and are capable of SHARP TUNING in both 
tran~m1tte~ and receiver. ~his apparatus was invented by one of the b~st Wireless 
Engineers 1n the world, and ~s f~lly protected by broad patents, and we PROTECT all 
users of our apparatus and will vigorously PROSE_CUTE all infringements. 

OUR TYPE .. A'' SET, $27.50 
Not a toy but a practical ~orking set. Complete except for the antenna and 

battery.- The range of the transmitter depends on the battery and the number height 
and length of the wires in the antenna. The receiver has a range of wave len!rths fro~ 
r50 meters to 500 meters, and is good, for a hundred miles or more, dependi~g on the 
power of the transmitting station and the receiving antenna. This set is made from 
carefully selected materials, and guaranteed as represented in-every respect. 

OUR TYPE .. B" SET, $50.00 
This is a· small professional set and is the best in the market for the price. The 

transmitting wave lengths range from 150 to 450 meters, and the receiving from 150 to 
1500 meters, which is about the wave length of the Marconi Station on Cape Cod. The 
range of the transmitter depends on the battery and antenna. Made from carefully 
selected stock, adjusted and calibrated .before leaving the factory and guaranteed in 
every respect. • 

xiii 

• Any degree of coupling may be had in both transmitter and receiver, with ·variable 
inductances and very sharp tuning. The induction coil is our own design and is far · 

. more efficient than coils costing twice as much. All parts of the set are highly finished 
and ·we can recommend this set to any one looking for a first-clas_s set at a small cost. 

OUR TYPE •• C " SET, $150.00 
This set is specially designed for HIGH SCHOOLS and AMATEURS who desire· 

to do experimental or special research work in the wireless field. It is almost an exact 
copy of the high-priced sets furnished to the Navy Department. The transmitting and 
receiving inductances are so designed that any degree of mutual induction may be bad 
and they are also furnished with movable contacts allowing for a change in the induct-
ance of the. coils, by i•bich exceedingly sharp ~uningis obt~ined.. . , ,·,. •: . . 

All the woodwork is mahogany, highly fimsh~d, and this set is carefully cahl?rated 
and tested before leaving the factory. 'A full set of curves, givi_ng both the inductances 
and capacity, with full instructions for installing same, are given free with each _ord1r . 

.. . 
CI.We also furnish and install WIRELESS TELEGRAPH SETS of all sizes and kinds 
up to and including 25 kilowatt sets for very great range of communication. 

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

Full and complete instructions accompany each set, showing the ·method of install-
ing and tuning our apparatus. SUPPLIES . , 

We manufacture and carry in stock a large supply of parts of apparatus used in 
wireless telegraphy, both for professionals and amateurs. The parts include loading; 
inductances, for transmitters and receivers, induction· coils all sizes, transmitting keys,·• 
wireless relays, spark-gaps, transmitting and receiving condensers, all sizes ~nd capaci-, 
ties, receiving coils of any desired inductance both fixed and·variable, wire, •potentiom-, 
eters, detectors, and detector supplies, receiving phones of all resistances, and all other 
kinds of wireless supplies. Why buy cheap wireless apparatus manufactured 
by irresponsible people when for same price you can get the most modern 
and up-to-date apparatus in' the world 1 . 
Write.for Catalogue or 'Price.s-on anything you want in the wirele.s-.s- line 

AC RELESS CON 
18 WESTERN A VENUE, CAMBRIDGE, MASS. 
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DISCARD YOUR BATTERIES WITH ALL THEIR ANNOYANCE AND ADOPT THE 

PERMANENT RELIABLE 
ECONOMICAL BEACON TRANSFORMER 

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

Send for Circular 30 DAYS FREE TRIAL 

THE ELECTRIC NOVELTY CO., 6 BEACON STREET, ROOM 622, BOSTON. MASS. 

TRADE MARKS 
DESIGNS 

COPYRIGHTS &.c . 
.Anyone sending a sketch and description may 

qntcl<IY w,certaln our opinion free whether an 
Invention ta probably patentable. Communlca. 
tlona etrlctly conOdentlal. HAND BOOK on Patents 
11ent free. Oldest &l?ency for securing patents. 

Patentll taken tbrou1?h Jllunn & Co. recelvo 
IIJ>edal notice, without cbar11e, ln the 

Scitntific Jlmtrican. 
A handsomely llloatrated weekly. J,ar,zeet cir• 
culaUon of any sclentlOc journal. Terme, fa a 
year: four monthll, ,1. Sold by all newadealers. 

MUNN & C0.3618 roadway, New York 
Branch omce. 625 F Bt.. Waablnv.ton, D, o. 

Would You 
Like to Own 
A GOOD 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 to a11y address 01> receipt of 

---$2.95--
E. F. REECE CO., Greenfield, Mass. 

PATENTS 
HUGHES & YOUNG 

(Est. 1820) 

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

Britain. 

Oor graduates &re filling 111gb Bolarlod 
PoslUoa1. Good artists 

EARN $25 TO $100 PER WEEK I 
and upwards, in eaa7 tuclnatlag- work. Our 1coursce of l 
rer1oaal Home ln1trodloa by correspondence. are eom- t 

p1ete-, practical. Eleven yen.rs' successful t-ea.ching. Expert in­
structors. Po1Ulou ,:u ■raatecd eompetent workers. Write for 
llandaome Art Book, Free. 

SOB:OOL OF APPLIED ART <Founded 1898,) 
._.__a Nn Gallery Fine Arts, Ba.ttlo Oreek., Allch. _._..,_,,. 

ANYTHING ELECTRICAL 
Send two cent stamp for our new Catalogm,. 100 pages 

of Electricity, 
FLASH-LIGHTS TO DYNAMOS. CONTAINING ALSO THE LARG-

EST ASSORTMENT OF UNEXCELLED GERMAN TOYS 

HIGHEST QUALITY LOWEST PRICES 

J. J. D"UCK 
Arcade Building Toledo, Ohio 

• The Busiest Concern Around Boston 

~ SECRET SERVICE BATTERY CO. 
314 Ferry Street Everett, !\loss. 

=WHV= 
Because they make FLASHLIGHT BATTERIES 

that. satisfy 

TlM A. "T•·s A.LL 

Mount 
Birds and Animals! 
Bportsmcnl Fishermen! Hunterst· 

Naturalists and other• seeking to· 
better tbemeelves by lea.rnlog a. 
grent profession, Tbewondertul art.. 

c
0
;n T~~~°e~~1fY 

8
tJ°e 

1
le~~n~1:i~~{~~-

your home durlng your spare hourli.. 
Noneedtoglveupyourbuelness: , 

WE TEACH BY MAIL bow to mount ; 
birds, animals, i:"Bmo bends, tnn skins, • 
moko raga nnd Douot nil truphles. A de-

• lli:bttul, entraocinc nod monoy-moking 
profession for men o.nd women. Decorntn 
:,oar homo with ro.reapecimonsof tho hunt 

orchaso, F.asn:,ond quickly lenrncd. Success guaranteed 
or notulUon. Eodoncd by lhouui.ndsotdelithtful groduotcs. 
Graaf Boak FREEi Oar beautiful, lllastrated book, 
'"Bow to Lenrn to Mount Birds o.od A.nimo.ls,' • and our hond­
somo Taxidermy Mocadno nbsolutoly freo to nll who write. 
Stop depending on o. job. Bove" profo.vion. Write toda.7. 
N. W School of T■xlderm • 160III Omaha, Neb. 
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-Thu ts O,tc ElcctrtcaJ Age. Every boy and girl should er-
pcrimont with the bidden mystery o.nd learn tho funtlomcnto.l 
J)rin'i:Sleo of tho Enrth'o greote&t power-ELECTRICITY, 

8fPCAOBaOA2cT.AL8112mv to-da11 (no pootnlo nnowered) for our 
DOUB "VOLTA.MP ELECTRICAL PRODUCTS" 

T Illu,tra.tca a.nd describes Motors Dvnnmos Machine ?ttodels 
Toh'' fcle~ra.ph. Instruments Dnitcrfes l\lct~rs, Coils Geba1e; 
Tu a,, BeUa, La.mps, Flnahll!!hts, Tclcp/1oncs, ''WlRELEsS," 

ools, etc. The greatest line of llfluln.ture Bnllwn.ys 
ever_ahown. Loweet prices for but goods. 
THE VOLTA.l'IIP ELEC'.l'RI0 l'llFG. CO. 
Wite Ilnllding • Baltimore, l'l[d. 

The Inventor's Universal fducator 
TELLS ALL ABOUT PATENTS, 
HOW TO SECURE THEM. HAS 

600 MECHANICAL MOVEMENTS, also 
60 PERPETUAL MOTIONS 

Everyinventorshouldhavea copy. Price, $1 .00 by mail. 
--ADDRESS--

f. G. DIETE~ICH, Ourey Bldg., Washington, D. C. 

MODEL STEAM ENGINES 
VertlcaJ., high-speed, double-action; model atco.m engines and 
boilers. rl'hcse engines and boilers mo.ke ldenl power ph1nts tor 
ruodnfilng •mall dynamos, model boo.t_!J etc. 'l'hey a.re well designed 
an •cly eno.melcd o.na polished. .t'rice :-

• i::a~\io·u~~~iue, 3-4 inch bore, l inch stroke, ~:g& 
1-:!~lb~"tl~~!ine, 1 inch bore, 11-4 inch stroke, :,&g 
IB-6 h. p. _engine, 11-4 inch bore, 1 S.4 inch atroke, o:w 

. rnse bo1 l er h.00 
Prices a.re for finished engines rendy to run. 
D. L. JONES, 3213 E. 12 Street, Kansas City, Mo. 

HIGH-TENSION TRANSFORMERS 
For Wireless Telegraphy and High-frequency e..'<periments. 
The 200 watt transformer will transmit over 30 miles under 
favo.rable conditions. Only S20. We manufacture high­
tens10n transformers, adjustable impedance coils, adjustable 
cfondensers, spark-gaps, and special instruments for high-
requency experiments. 

. Send for particulars,' state requirements. 
M. AND C. TRANSFORMER COMPANY 

1412 Clrard Street Los Angeles, Callf. 

ELDREDGE BATTERY VOLTMETER 
0 TO 3 VOLTS DEAD BEAT 

A very practical Instrument !or nll users 
ot batteries, eltber primary or st-0rnge. 

WRITE FOR CIRCULAR 

ELDREDGE ELECTRIC MFG. CO, 
12 Poat Olltce Square Springlleld, Mau. 

BUILD YOUR OWN SMALL ENGINE 
We sell sets of castings up to 2 horse power. 
Also boilers, locomotives, ~as engines, etc. 
32-page catalogue for 10c. m stamps. This 
amount refunded on order amounting to $1.00 
or over. Contractors for light machinery of 
every description. 
Sipp Electric and Machine Company 

River Street, Paterson, N. J. 

HOROLOGICAL DEPARTMENT 
BRADLEY l'OLYTEOHNIO INSTITUTE 

li'urmcrly l'u.rsons Horological 
Institute 

·PEORL\, ILLINOIS 
LARGEST and BEST WATCH 

SCHOOL IN A!IERIOA 
We tench Watch Wor\ Jewelry, 

~~fij~~inr~2,\~~tl<'. WB~ ~ r ~P~~tl 
•• rooms near school nt moclcrntc mies. 

S<'nd for Cntolo~uc of T11formotion. 

Faucet iW ater 
Motors, $1.~~ 
These Motors have emery-wheel and 
pulley to run sewing-machines. fans, 
etc, Sample Motor free to Agents 
in sections where we have no repre­
sentative. 

ENGINE INDICATOR.S 
Reducing Wheels, and Planimeters for Engineers 

ALCOHOL Stoves, Lamps, Flat-irons 
Send for Catalogu 

Lippincott M. Si A. U. Dept .. Newark, N.J. 

n enatured Alcohol 
U slJ>KE LAMP-S sl~L 

ALCOHOL Torches are best for Soldering 
Complete Catalog on request 

AT YOUR LOCAL DEALERS OR 

BOWE & FRENCH m::±~<;Mf~-~ 
141 HIGH STREET, BOSTON 

AMATEURS 
I.et us send you a set of our No. I 
PARTS and build a motor havin!!' 
a laminated drum armature, sell­
adjusting brushes, and whose ro­
tation on 3 cells can hardly be 
stopped. 

H. W. PETERS MINIATURE 
MOTOR WORKS, 

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

FOUND-A Strop that suits at a price that suits 

Diamond 
Edge 

Razor 
Strops 

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

THE RUSS l'tlANUFACTURING CO. 
354·Atlontlc Avenue Boston. !\loss. 

F0it S'.l.'.RINGING ,v IRE 
Dnudy, Hondy. Holds on the Spot 

\Vorkmo.nehip of .Klclo Quality 
S'l'BEL-NICKBLED 

A full line for 
ho.re 1111d lnEu­
lo.tcd wire. 

Smo.I·t and 
large. ,v1111 

pulley or without pulley. Tiolds copper or iron wire. 
Send 3-ccnt fitnmp for 60-pagc catalogue. 

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

MOTOR CASTINGS AND ACCESSORIES 
also Complete Motors for 

Bicycle., Auto, Marine or 
Stationary. 1 1-4 to 10 h. p. 

Send stamp for particulars 

STEFFEY MFG. CO. 
30th & Girard Ave., Phila., Pa. 

ii 
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$S 13 Clear Profit in SI Days from an Investment of $1 SO 
0 Is the result from the operation of one 

American Box Ball Alley in Sullh·an, Ind. 
Why not go into this business yourself ? 1t is 

the most practical and ,popular bowling game in 
existence. It will mnkc big money in nny town. These 

alleys pay from S25.00 lo SG5.00.each, per week. This is 
no gambling device, but a S()lendid bowling 11ame for amuse­

ment and physical exercise. Liberally palromzed by the best 
people of both sexes. Quickly installed, com·eniently 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 for catalog. AMERICAN BOX BALL COMPANY 
PATENTEES, 1570 Van Buren St., Indianapolis, Ind. 

TUE ELECTRO Tu:-.cn, Jn. 1 is wouncl with 300 turns of No. • 
24 Ena.mclc<l wire which cannot become loose as iu other inferior 
rna.kcs. Our potent rollll1g hall slidcT' which does not scratch 
wires but ma.kcs pcrfccl contact is used on both ,-titles. Size Sin. 
long, 3~ Jn. high, S¼ in. wide. Pnrm~, $2.2.'.i. By moil, 35c. extra.. 

Our la.rgc lH-pogc ck-ctricol cvclopcdia. containing clozcns 
of clcctrico.1 experiments, wireless diugroms, and telegraph codes 
will Ue sent to you on rcce.Jpt ol 2 cc-uts for postagt•. 

ELECTRO llUPOR.TIXG CO~IP,\.NY 
82 B "'EST IlBOA.DWAY KEW' YORK CtTY 

"Everything /or the Experimenter,. 

$2.50 FOR $1.25 
One year's subscription to 
POPULAR ELECTRICITY 
the wonderful new maga­
zine IN PLAIN ENGLISH 
on Electricity .... $1.00 

"Practical Lessons in Elec­
tricity," the most complete 
and concise book on Elec­
tricity ever published .... 
. . . . . . . . - ...... ... $1.50 

Every Electrician and Stude_nt 
Should Have Both 

All for Sl.25 if sent with this 
advertisement. (Add 50 cents 
for Canada and foreign coun­
tries.) Act now. 

Popular Electricity Publishing Co. 
1252 Monadnock Block, Chicago, Illinois 

HAVE YOU SEEN THE 

Model Enginee~ 
and Electrician 

CONTAINING SPLENDID ARTICLES ON· 

Electrical and Mechanical 
Models, Apparatus, Power 
Boats, Lathes, Dynarpos, 
Steam Engines, Tools, and 
many other subjects, fully 
illustrated? • 

Send 8 cents for a .copy 

SPON & CHAMBERlLAIN 
Publishers of Technical Books 

123 Em. Liberty St., New York 
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Secures this Great Ref erelice • Library 
This magnificent reference work, costing three-quarters of a -million dollars 

to produce, is a dictionary and encyclopedia combined.· In fullness of definitions, 
• number of words defined • and accuracy, it is superior to reference works selling 
.for five times its price. It has been recently _revised and enlarged by a staff of 
American editors. Its five big volumes contain an inexhaustible mine of infor­
mation on every subject, defining 2 5.0,000 words. Our bargain· offer takes off 
two-thirds the price, and we pass the work on to you at less than one-third the 
price of any other first-class reference work. We send the complete set to your 
home for examination _without charge, and if you decide to keep it, a first pay­
ment of 50 cents secures the set. 

Atlas FREE Five Massive Volumes 
There arc five volumes, each one foot t:tll 1 and 

strongly and. handsomely bound in three atylcs of 
binding. The set contains 51000 pages and thousands 
or illustrations. It is up-to-date in every particubr. 
It is absolutely reliable; the. names of its editors arc 
among the greatest in every field of research. As a 
dictionary, it defines 2.s,000 more words than anv other 
dictionary. As an encyclopedia, it treats 50,::x.io sub­
jects, covering the whole field of human knowledge .. 

The Modern Atlaa of the World sells rcsulorly 
for $5.00. It contains more than 100 maps 1n col. 
on. There !s a map of each state, territory and 
country. lt gives the population of all cities fJf 
importance. This invaluable Atlat is bound jn red 

• -cloth and is- Jo x IJ inches in ,i-zc, We will send 
it to you, absolutely free, if your order for the En­
cyclopedic Dictionary is received at once. 

Free for If you reply at once, 
• : • • •. we will send you 

Exammat1on a complete set at 
once, all express charges_ prepaid 
for examination. And we will also 
send, absolutely free of charge, 
the Modern Atlas of the ·world. 
If you like the book~--<1,nd the Atlas 
you can pay for the Dictionary in 
little monthly payments. If you 
don't like the1n, return them to us 
and- we will pay-return charges. 

MARK AND MAIL THIS • COUPON 

The Werner Company, Akron, O. 
You ma.ysend meon approYal for 10 days one set of the AMER­

ICAN ENCYCLOPEDIC DICTIONARY, bound In tbe style in• 
dicatcd by havinr: the•• X '' beside. 

Full Sheep Binding. Regulor price $64.00. I will pay 
for the same, it 1 dcci<lc to keep the books, as follows: 50 cents 
after 1 examine them .1.nd $2.00 a month until your special 
price of s~s.oo is p.1.id. . 

' Hulf l\Iorocco BlucUng. Re1<ulor price 156.00, I will P•Y 
for the same, ifl decide to keep the books. as follows: 50 cents 
after I examine them and $1.50 per month until your speci.1.l 
price ofS::ro.50 is paid. 

Llbrnry Cloth· Binding. Re1<ulor price $42,00. I will P•Y 
for the same, if I decide to keep ,he books, as, follows:: 50 
cents afier I examine them and $1.2;5 a month Wltil your special 
price of$16.50 is paid. 

Mail the Coupon Today, ,_... 
This is only_ a limited edition, and will not 
la!Jt long. '' You must reply promptly 10 
take advantage of the ~argain. 

.You :ire to send the set of five volumes aml the Atlas of the 
\Vorld,delivery charfrCS paid .. If not satisfactory, 1· ,>:ill return 
books anc1. Atlas witlun 10 days o.!tcrdcli\'ery. at your expense for 
return charges. 

N.1.me ... 

Atldrcss .. 

Stat-. THE WERNER COMPi\NY, Akron, 0. . ... , . E. & :M. 1-09 
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Bennett's Magazine Bargains 
Electrician & Mechanic 
Success Magazine 
Wom.an's Home Companion 

ALL THREE 
One Full Year· 

THE periodicals in any club offer may 
be sent to one or to separate ad­

dresses. Join with your friends and 
divide the cost. The subscriptions may 
be new or renewals. 

ELECTRICiAN & MECHANIC 
with Woman's Home Companio;, and American .... $2.30 
with Success Magazine and McClure's .. , ........ 2.50 
with American Boy and Cosmopolitan ........... 2.30 
with Cosmopolitan and American ...... , ........ 2.30 
with World's Work and Delineator ....... , ...... 3.00 
wilh Everybody's and Delineator ............... 2.50 
with E,·erybody's and World's Work. . . . . . . . . . . . . 3.25 
wilh Scribner's Magazine;. . . . . . . . . . . . . . . . . . . . . 3.65 
with Outing and Re,iew of Re,iews ............. 3.70 
with Field and Stream and Recreation ........... 3.35 

All Subscriptions Are for One full Year 

·Electrician & Mechanic} Our Price 

Review of Reviews $3 00 
Or OUTING e 

Cosmopolitan or • -
SUCCESS , (Checks Accepted) 

ELECTRICIAN & MECHANIC 
with Re\'iew of Re,·iews and Success ............. $3.00 
with Pearson's and Cosmopolitan ............... 2.65 
with McClure's and Woman's Home Companion ... 2.50 
\\ith National Sportsman ..... , . . . . . . . . . . . . . . . . 1.65 
with Pearson's .Magazine ...................... 2.00 
with World To-day and su·ccess ................ 2.65 
with Modern Priscilla and Ladies'·World. . . . . . . . . 1.70 
with Woman's National Daily and Pictorial Redew. 2.30 
with Home and Farm, Paris Modes, Poultry Success 1.65 
with the :1-lusician (or Etude) . . . . . . . . . . . . . . . . . . 2.00 

WE ALSO FURNISH AS FOLLOWS: 
CLASS 13 

American Boy 
American Magazine 
Black Cat 
Book-keeper 
Children's Magazine 
Cos:nopolitan Magazine 
Garde-i Magazine 
Harper's Bazaar 
Little Folks (new) 
Pathfinder 
National Sportsman 
Pictorial Review 
Style (including pattern) 
Success Magazine 
Sunset 
Table Talk 
Uncle Remus's Home 
Woman'sHomeCompanion 
Woman's National Daily 

CLASS ~0 
American Photography 
Appleton's Magazine 
Breeder's Gazette 
Broadway 
Country Gentleman 
Etude (for Music Lovers) 
Field and· Stream 
Musician 
National Magazine 
Pacific Monthly 
Pearso'.l's Magazine 
Technical World 
Travel Magazine 
Van Norden Magazine 
World To-day 

\ 

\ 

} 

I 

Electrician&. 
Mechanic 

With Any ONE of 
These 

$1.65 
Electrician&. 

Mechanic 
With Any TWO 

$~.30 

Electrician&. 
Mechanic 

Wlth Any ONE of 
These 

$2.00 

CLASS 27 ' 
Ainslee's Magazine 
Cycle and Auto Trade Jour'l 
Independent 
Outing 
Putnam's Reader 
Recreation 
Review of Reviews 
Smart Set 
Suburban Life 
Toiiettes 

Electrician&. 
Me'chanic 

With Any ONE of Theae and 
> ONE of O1,i■a 13 

1 be THREE for 

$3.00 
Ladies' Home Journal} ouR PRICE 

Saturday Evening Post $ 3.00 
The Youth's Companion $1 75 
for 1909 including all extra numbers • 
and calendar in thirteen colors and gold ---

You May Add to Your List 
Century Magazine .. $3.85 I E,·erybody's Mag ... $1.50 
Harper's Magazine . . 3.50 Delineator ..... ·:· . . 1.00 

, Munsey's l\fagazme . 1.00 
Harpe_r s Weekly. , • , 3.50 International Studio. 4.50 
St. Nicholas ....... 2.85 (For All Art LO\-crs) 

OUR LARGE 44-PAGE CATALOGUE 
Contains about 3000 publications at lowest prices. Write 
for it now and see bow much you can save. IT'S FREE. 

0 R t I All Publishers Ur e1erences I The Commercial Agencies 

ADDRESS ALL ORDERS TO 

Bennett!ls Magazine Agency 68- 7 4 La Salle St. 
CHICAGO, ILL. 
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SALE AND EXCHANGE 
Advertisements under this heading, without dis­

play, 2 cents per word, cash with order, minimum, 
50 cents. Black-faced type, 4 cents a word, mini­
mum, SI. Exchange advertisements will be inserted 
for subscribers once in twelve months without 
charge, subsequent insertions of same copy, 1 cent 
a word. 

ELECTRICAL MATERIAL 

FOR SALE. -f-h. p. dynamo castings. Photo for 
stamp. CRIHFIELD MOTOR WORKS, 225 3d 
Street, Lincoln, Ill. 

FOR EXCHANGE. - 75-watt motor, s-inch induction 
coil, tweh·e carbon plates 7 x 2 x ½. -4\en zinc plates 
7 x 2 x ¼. Want IO-watt dynamo motor, model slcam­
~ngine, ½ or 1 inch spark coil: or static machine. LLOYD 
P. FOSTER, Ashland, Ky. 

CHEMICAL RECTIFIER, - HOW TO MAKE, 25 
cents. Slate for switchboards and instrument bases. 
Cheaper than wood. TAYLOR ELECTRICAL& 
MANUFACTURING CO., Department E, Barker, 
N. Y. (6) 

FOR SALE AND EXCHANGE. - A few 6-volt, 12-
ampere hour storage batteries, brand new and fully 
charged, S3.50 each. One K. & D. generator, 6 volts, 
6 amperes, S4./;0. Two Midget dynamo motors, 6 volts, 
2 amperes, S2 each. One alternating transformer, ll0 
volts to 10 volts, 4 amperes, 84. One brass mold for 
storage battery plates (3¼ x 3¼ x ~- inches), S8. Two 
hundred grids cast from above mold, SI per dozen (sam­
ple, 20 cents). All in perfect condition. Will send by 
express, C.O.D., anvwhere in United States. MAR­
TIN]. McMAHON; Jn., 415 Beech Street, Richmond 
Hill, New York City, Long Island. 

ONE (NEW) SPECIAL BUILT K. & D., 15-volt, 2}­
ampere dynamo motor, cost SI 2. One (new) 7~-watt 
Carlisle & .Finch dynamo, cost 815. Want typewriter or 
printing press. L. \\'. NICHOLS, Philmont, N. Y. 

LOT OF ELECTRICAL GOODS. Send for list. Rifle, 
22 caliber, 82; shot-gun, without stock, 10 gauge, Sl•; 
marine engine, 4 x 5, $60; storage battery, 810; Shebler 
carburetor, 1¾· inches, 84; vise, 3-ineh jaws, SI.SO; 2-
inch jaws, SI: dentist's cataphoric machine, cost SJS, 
sell for 85. BINFORD, 994 Washington Boulevard, Chi­
cago, Ill. 

DYNAMO, 30 waits, 85; four-bar magneto, $2. Will 
exchange dynamo for good ]-inch spark coil. Write 
JAMES D. THOMAS, Waynesburg, Pa: 

WIRELESS TELEGRAPHY 

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

EXCHANGE. - Two closed core wireless transformers; 
ihrec induction coils, 1, 7, and 12 inches; X-ray tubes; 
receiving set; detectors, etc. \Vant 1 or 2 h. p. gas or 
iasoline engine, foot power screw-cutting lathe, tools, or 
anything electrical. v: SEITZ, 97 Brown Avenue, 
Rcslindale, Mass. 

SPARK COILS.-A few new, but shopworn coils, I} to 2 
inch spark, each S~. One finely finished 1 ½-inch Rhumkorf coil, 
mahogany stand, Sl2. TIN-FOIL, 50 cents per P?und, post­
paid. A. E. RIDLEY, 94 Antrim Street, Cambridge, Mass. 

LATEST MODELS IN WIRELESS APPARATUS. -
Electro! vtic detector, with extra delicate adjustment for 

Jong-distance work, 82. Tuning coil, double-slide con­
tacts linely finished, will tune to all wave lengths, S3. 
Pote~tinmcter, special high resistance, S3. All of these 
liave the advantage of being decidedly new, carefully 
anrl neatly made. Brass work l'.'cquered and polished 
ma hog-an\' hnses. Your order w,ll l!a :·e P:ompt atte~­
tion. ~AROLD P. DONLE, 9 Plulhps Street, Provi­
dence, R. I. 

WIRELESS TELEGRAPH INSTRUMENTS. - The 
celebrated Joerin third relay, also the Joerin coherer­
decohcrer. ~imple and effective. All our goods are of thl• 
best materials and expert workmanship. Satisfaction 
guaranteed. Send stamp for catalogue. JOERIN 
ELECTRICAL NOVELTY CO., 022 Wells Street, 
Chicago, Ill. 

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

'SILICON CRYSTALS. - Selected stock, large piece, 
25 cents silver, post-paid. Electrolytic and silicon de-

~ee"r!:rsf or
82

cir~~~~- TUNii°fED
0

il\\'I~iLtS~nMu'r"Jr.y 
. CO., l!) Beacon Avenue, Providence, R. I. 

BLUE-PRINTS and instructions for making 250-watt, 
closed core tra.nsformcr, for "\Vireless." Attaches to 
lamp socket. Primary voltage, ll0 or 210 volts. State 
which is to be used. Price, 50 cents, pC\Sl:Paid. Special 
designs, any capacitr, Sl. C. T. GAYLEY, Box 145, 
Ronceverte, \V. Va. 

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

WIRELESS TELEGRAPH. - Supplies and instru­
ments. coherers, silicon and carborundum detectors. 
high-wound receivers, condensers, etc. Special prier-, 
250-watt, 10,000-volt transformer, deli,·ered to any part 
United States, S30. Drawings and plans furnished. 
Dcscripth·e matter free. VICTOR H. LAUGHTER, 
Byhalia, i.\liss. • 

MACHINERY AlND TOOLS 

THE PERFECTION WRENCH. - The newest and best 
wrench made. All steel, great strength. Instant!)' ad­
justed. Easily aqd quickly operated. PositiYe grip. 
Immense time, trouble, and temper saver. Indispensable 
to n.utomobilists. Best" all-around" tool ever offered for 
sale. Must be seen to be appreciated. You'll want one 
when you see it. For circular, address, THE PER­
FECTION WRENCH CO., Box 426, N .. Port Chester, 
N. Y. (tf) 

FOR SALE. - One set of 1¼ h. p. bicycle engine cast­
ings; one set of -} h. p. motor castings; two sets of 1-10 
h. p. dynamo castings; wood patterns of lJ'- h. p. bicycle 
engine. ROY A. CRIHI'IELD, 225 3 Street, Li;i-
coln, Ill, • 

4 H.P. SHIPMAN OIL ENGINE, S50; 60-light, ll0-
Yolt dynamo, 860; 20 h. p. 4 x 4 four-crlinder, air-coolcrl 
motor, Sl25. BUTTS, Oxford, N. Y 

BOOKS AND MAGAZINES 

EXCHANGE complete set A. C. S. Cyclopedia of Ap­
plied Electricity. bound in morocco, for typewriter, 
'printing press, panaram camera, phonograph, or gaso-
line engine. A. C. HER:'dAN, Seymour, Mo. • ' 

FULL-PAID I. C. S. COURSE for sale. Wanted, best 
microscopes, telescopes. cameras, slancla.rd and scien­
tific books. LOCK BOX 206, North Side, I'ittsburgh, 
Pa. 

THREE THOUSAND FORMULAS. - l\ly 36S-page 
Yolume of recipes and trade secrets, cloth bound, only 
40 cents, prenaid. Worth dCl!lars. Satisfaction guar­
anteed. WILEY SANDERSON, Ypsilanti, Mich. (2) 

WILL EXCHANGE THE FOLLOWING BOOKS and 
articles for something Electrical, Mechanical, or Books. llfodcl 
Railways, Everybody's Hand Book on Electricity, Dynru110s, 
and Electric ~1otors, Beginner's Guide to the Lathe, l\1lachinery 
for Model Steamers, Model Steam Turbines, The Black Doug­
las, and eighteen 10 cent books. Hand-feed,Arc Light (home­
made), Forty Watt Dynamo (partly wound), and One Apple 
Dynamo mounted on iron frame witli spark coil. Write what 
you would like to exchange at once. PIIILIP M. EAi\'IES, 
Salisbury, N, C., Box 33. 

l 
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HELP WANTED 

AGENTS, MACHINISTS, TOOLMAKERS, DRAFTS­
MEN, attention! New and revised edilion Saunders' 
"Hand· Book of Practical 1\'lcchanics," now ready. 
Machinists sa.y, 11 Can't get along without it." Best in 
the land. Shop kinks, secrets from note-books, rules, 
formulas, most complete reference tables, tough prob­
lems figured by simple arithmetic. Valuable informa­
tion condensed in pocket siz;e. Price, post-paid, Sl. 
cloth; S1.25, leather with fl:ip. Agents make b,g profits, 
Send for list of books. E. H. SAUNDERS, 216 Purchase 
Street Boston, Mass. 

AGENTS. - Here is corker; only pancake griddle in 
the world that bakes square cakes; turns them; bak<.>s six 
each time; one hundred per cent profit. CANTON· 
GRIDDLE CO., Canton, Ohio. 

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

PATENTS 

MASON, FENWICK & LAWRENCE, Patent Lawyers, 
Box P, Washington, D. C. Established forty-seYen 
years. Honest, careful scn•ice. Highest references. 
Booklet free. Be careful in selecting an attorney. Write us. 
(2) 

PATENT on automatic musical instrument for sale or 
t>.xchange for \\'estern lands. HIRA:,r McCREA, New 1 

Richmo~d, Ind. 

PATENT NO. 893,799°0£ Jull' 21, last (Wrench). Sets 
by turning the handle or locks ";hen in set position. 
Among automobil~ suppl)' companies or dealers in high­
grade tools, it is found to be the best "1rcnch ever pat­
ented. Outright or on royalty. HERBRAN BRAA­
TEN, 723 53d Street, Brooklyn, N. Y. 

PHOTOGRAPHY 

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

AMERICAN PHOTOGRAPHY succeeds " American 
Amateur Photographer,"" Camera and Dark Room" and 
l, Photo Beacon." The editors of each now join in making 
a magazine which should be in the hands of every pho­
tographer, professional or amateur. 15 cents monthly, 
S 1.50 per year. Three specimen copies for a quarter. 
AMERICAN PHOTOGRAPHY, Q Beacon Street, 
Boston. ~{ass. 

MISCELLANEOUS 

START a mail order business. \Ve furnish eYerything 
. necessary; only a few dollars required; new plan, success 

certain. Costs nothing to im·esligate. .MILBURN HICKS, 
Chicago, Ill. (I} 

TYPEWRITERS. - S1 gets latest brand new-Welling­
ton Visible Typewriter; balance to suit. Write for full 
information and our special free trial plan. Allowance 
made on old· machines. THE WELLINGTON VISIBLE 
TYPEWRITER COMPANY, 309 Washington Street, 
Boston, Mass. • 

HAVE VIOLIN AND CASE in good condition; cost SO. 
··what am I offered electrical in exchange? B. Il. KERR, 
R. F. D. No. 7, Fredericktown, Ohio. • 

MAGIC POCKET TRICK FREE, catalogue included; 
send 4 cents. SCHOOL DEPART:IIENT .M .. 270 
\V. 39th Street, New York, N. Y. 

PRINTING 

BUSINESS CARDS, 250 for 75 cents with case; 100· 
white en,·elopes printed for 45 cents; 100 note beads. 
for 50 cents; 100 letterheads for 65 cents; post-paid. 
RICHARD D. ELLIOTT, Box 1376, St. Louis, .Mo. (If.). 

LUBRICANTS 

LUBRICANTS, asbestqs. graphite, and mica candles. 
for loose •pulleys and shaftings; no drip, no dirt, eco­
nomical. SWAIN LUBRICATOR CO., 250 E. Lake· 
Street, Chicago, Ill. (2) 

BUILD YOUR OWN·MOTOR! 
Complete sets of Castings, with blue prlnt work­
ing c.lrn.wings, for your Auto, Lnunc11, .Motor-­
Cycle Engine, or \Vorkshop. 

Ou1• .lt.e11uu•knhle OfTer ! 
G-A.ctun.l llro.kc llorse Powcr-2 Cycle-3 Port 

~tfkit\~1.~JOl'P~~!~ s':Nt1~~ci~i~~\\~ort.T~: 
~~~;v\~fth-;p0:rt iri~~-,!~ 11t,;\t1 f~0~~35.~t 
fa

0Sm~~bii.cS~1
;assf~;;,~u;~~icit:1~~~~:

0
m ss.oo-

THE GEBHARDT MOTOR CO. 
27th Street, nbovc Dnuphin, ?hilo.dclphin, r>o.. 
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A PARLOR MAGIC BOX 
A Fascinating Optical Illusion and Electric Window 

Display. $2.00 to $10.00. 

How Made.? Send Ten .StampJ; 

BUFFALO MECHANICAL 
AND ELECTRICAL LABORATORY 

149 Erle County Book Bldd. Bu£folo. N.Y. 



ELECTRICTAN AND MECHANIC 

Electrician and Mechanic 

PATENT BUREAU 
United States arid Foreign Patents Obtained 

fJJ 
Owing to the large number of inquiries we are 
constantly receiving from inventors, we have 
decided to establish a bureau for the convenience 
of our readers, through which they will be en-
abled to secure patents on their inventions at the 
lowest cost, consistent with the work performed. 
We have .retained a furn of skilful patent attor­
neys ·of Washington, D. C., with a branch office 
in Boston,· who will , have charge of this bureau, 
and who will pay special attention to the legality 
of patents secured. Advice in patent· law and 
opinions as to patentability will be given with­
out charge. If you desire to secure a patent on 
your invention, fill out the coupon below, for­
·ward a rough sketch together with complete 
·description 0f what you have, addressed as 
directed b~low, and our attorneys will. immedi­
ately inform you as to its patentability and cost . 
of patent. Appointments may be made for 
conference with attorneys in charge of Bureau, 
at Boston office. 

Inventor (Name in full) .................................... , .............................................................. . 

Residence (Street and No.) ................................................................. . 

City or Town .................................................................................... . 

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

Electrician and Mechanic Patent Bureau 
6 BEACON STREET BOSTON, MASSACHUSETTS 

X.'i:i l 
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JI $17 s Wirdtss Stt f rtt 
Cl. The publishers of ELECTR.ICIAN AND MECHANIC will give absolutely 
FREE, on February 1, 1909, a set of Wireless Telegraph Sending and 
Receiving Instruments worth $1 7 5 to the reader who obtains the largest num­
ber of subscriptions to the magazine before that time. As we will pay a 
liberal commission on all subscriptions obtained by those who do not win this 
valuable outfit, we hope every reader will try for the prize. fl This set is made 
on up-to-date lines, and the specifications are as follow~: 

(L This installation is a complete model of a modern commercial station, and is thor­
oughly up to date, having tuned 'sending and receiving sets. The entire outfit is mounted 
in two solid mahogany cabinets, one containing the receiving and the other the trans­
mitting apparatus, all finished in the best possible manner. The set is designed to operate 
on 110 volt alternating current, and takes about 2½ amperes at its maximum point, having 
a multiple switch so that the current may be varied in several steps downwards from this 
pain•. If desired, it ·will be furnished wound for 220 volts. Where direct current only is 
available, a one-half horse power rotary converter may. be installed at small cost, to 
change the current from direct to alternating. If it is desired to operate the set froII\ 
batteries an independent interrupter may be used. 

(L The receiving set consists of a receiving transformer, "Ferron" detector, tubular con­
denser, pair of telephone head receivers wound to 1000 ohms resistance to. each ear, 
potentiometer and dry battery. As previously stated, these are mounted complete in a 
mahogany cabinet and are equal in appearance and sensitiveness and permit of as fine 
tuning as most commercial stations. Using a 100 ft. aerial, messages should be readily 
rec~ived from high power statiO!lS at distances of several hundred to a thousand 1;1iles. 

(L The sending set co1:5ists of a 250 Watt transformer, glass plate condenser, adjustable 
spark-gap (composed of Ceco alloy, which will not corrode and wear down, as do the 
usual zinc or brass gaps), oscillation transformer, having variable inductance in primary 
•and secondary, and key: 

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

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

SAMPSON PUBLISHING CO. 
6 BEACON STREET BOSTON, MASS. 

7 
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M·M • King of Motorcycles 

M. M. 31 H. P. MAGNETO SPECIAL FOR 1909 

eQUIPPED ,vith Bosch high-tension magneto, thereby eliminat­
ing all battery troubles; 26-i.nch wheels, fitted v,rith 2¼ clincher 
tires; a special constructed frame, dropped at seat post joint, 

to admit of a perfect saddle position; patent M.1VI. spring forks; a 53-
inch ·wheel base; a low center of gravity; a ne,v engine construction, 
admitting of a perfect balance, thereby delivering more power and speed 
without vibration; a newly designed carburetor, giving the best pos­
sible results under all conditions; the new .1\1.JVL silent muffler, and 
the M.lVL patent motorcycle stand attached to rear of frame. 

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

Write for propositio!' Dealers, good territory still open 

AMERICAN MOTOR COMPANY 
712 CENTER STREET 

BROCKTON MASSACHUSETTS 

7 
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PYKO GDINDEDS 

No. 2 PYKO GRINDER 

W E have just placed a com­
plete line ·of these grind­
ers on the market, and are 

prepared to fill orders promptly. 

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

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

These grinders are a necessity in every household, workshop, and 
mechanic's tool kit. 

OUR PYKO BOOKLET SHOWS THE COMPLETE LINE OF PYKO GRINDERS 
AND WILL BE SENT ON REQUEST 

Pike Manufacturing Co. Dept. K PIKI:, N. H. 

STARRETT GAS HEATER 

B, E,G C 

More heat-less gas 

B D B, F 

FOR 

Mechanics, House­
keepers, Plumbers, 
Electricians, Den­
tists, Jew~lers, Tin­
smiths, Barbers 

'l"'bese patented Double Tube Gas Heaters with nickel plated burners aud japanned bases, are so 
ruade as to cause the gas and air to becon1e thoroughly mixed for perfect combustion while passing through 
deflectors in base of tubes. The tubes are so formed as to cause the flames to penetrate each otber at cross 
angles, producing a clean, iuteuse heat, free from s1noke and with· no waste of gas. 'rhe heater will be 
found very useful in the 1uachiue shop, as it is convenient for tempering s1nall tools, 111elting lead, babbitt, 
etc., and as a forge for light work. For laboratory and household use it has no equal. o,•er it a quart of 
water will boil in six 1uinutes. Soldering irons with short handles can be used with this heater, without fear 
of heating the handle. 'the two and three burner beaters are 1nade with a graduated ndjusting tube on 
tbe end to supply the gas to one or more burners as desired. 

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

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




