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BAILEY ~DJUSTABLE IRON PLANES 
These Planes have had many important changes, some of ' 
which are here shown: 

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

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

The rear support being deep, greatly 
strengthens the sides and bottom of the 
Plane. 

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

~-·~ 

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

• 

No. 
1 Smooth, s½ inches in Length, 1¼ inch Cutter, 
2 Smooth, 7 inches in Length, 1¾ inch Cutter, 
3 Smooth, 8 inches in Length, 1¾ inch Cutter, 
4 Smooth, 9 inches in Length, 2 inch Cutter, 
4½ Smooth, 10 inches in Length, 2¾ inch Cutter, 
5 Jack, 14 inches in Length, 2 inch Cutter, 
5½ Jack, 1.5 inches in Length, 2¼ inch Cutter, 
6 Fore, 18 inches in Length, 2¾ inch Cutter, 
7 Jointer, 22 inches in Length, 2¾ inch Cutter, 
8 Jointer, 24 inches in Length, 2¾ inch Cutter, 

V7ritefor Catalolfue 

Each 
$1.65 

2.05 
2.20 
2.40 
2.75 
2.75 
3.15 
3.50 
4.00 
4.80 
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ELECTRICIAN AND ?vIECHANIC iii 

Technical Books 
AT POPULAR PRICES 

A Complete These ten books by E. J. Houston and A. E. Kennelly, uniformly bound 
Electrical Library in red cloth, at $1.00 each, or $10.00 the set (delivered) as follows: 

1. ALTERNATmG ELECTRIC CURRENTS. 6. ELECTRIC HEATmG. 
2. MA1;NEL.fis~~ion, 359 pages, 115 illustrations. 7. Ef~ccrt'cfXRc t9itli¥rnh~9 illustrations. 

3. T~CELic¥it
0
c'·JbMR~es, 

97 
illuS

t
ralions. 8. El~tiruttimc~'bist:~NFll[~¥M~~S-

4. TH1lcELiciWi'c·-llllof.tAl.2 
illuS

t
rations. 9. Ei~g¥Iilt 1isTi&~TPrf,ui;in~i~ st ralions. 

Second edition, 480 pages, 172 illustrations. Secol'd edition, 373 ])_ages, 162 illustrations. 
5. THE ELECTRIC TELEPHONE. 10. ELECTRICITY m ELECTRO-THERAPEUTICS 

Second edition, 454 pages, 151 illustrations. Third edition, 467 pages, 147 illustrations. 

Wireless Telegraphy 
MAXWELL'S THEORY AND WIRELESS TELEGRAPHY. Part I.-" Maxwell's Theorv and Hertzian 

Oscillations." By H. Poincared· translated by Fred'k K. Vreeland. Part II. - "The Principles of 
Wireless Telegraphy." By Fre 'k K. Vreeland. 250 pages, 145 illustrations. Price, $2 net. 

WIRELESS TELEGRAPHY. A book embodying a short history of Wireless •Telegraphy, - its theory, 
experiments, and results attained. By A. Frederick Collins. 300 pages and 332 illustrations. Price, 53 net. 

We can also supply any of the remaining 25 or more books now in print on this subject 

Practical 25c Books 
These are Monographs, in which thoroughly prac­

tical men give definite information about the par­
ticular subject _with which he is familiar.. They arc 
full of just the practical points you want to know; 
they arc well printed and bound in handsome paper 
covers. 
Turning and Boring Tapers. By Fred. H. Colvin, 

Associate Editor American Machinist. There are 
two ways to turn tapers. This treatise has lo do 
with the right way; it tells you how to start the 
work properly, how to set the lathe, what tools to 
use, and how to use them. Fourth edition. Price, 
25 cents. 

Drafting of Cams. By Louis Rouillion. Every me­
chanic is interested in Cams, and this shows just 
how to lay. them _o_ut for a~y kind of work you may 
have. Third edition. Pnce, 25 cents. • 

Threads and Thread Cutting. By Colvin-Stabel. 
This clears up many of the mysteries of thread 
cutting, such as double and triple threads, internal 
threads, catching threads, use of hobs, etc. Third 
edition. Price, 25 cents. 

Commutator Construction. By William Baxter, Jr. 
This book goes into the designing, building, and 
maintenance of commutators; shows how to locate 
troubles ancl how to remedy them. Price, 25 cents. 

Brazing and Soldering. By James F. Hobart. The. 
only book that shows you just how to handle any 
job of brazing or soldering that comes along. 
Fourth edition. Price, 25 cents. 

Wiring a House. By Herbert Pratt. Shows a house 
already built; tells just how to start about wiring 
it; where to begin; vd1at wire to use; how to run 
it accordinQ to insurance rules. Price, 25 cents. 

SPECIAL OFFER: We ,vill send you any five of 
these books, if ordered at one time, on receipt of 
One Dollar. 

At $1.00 
Drawing Instruments: Their Use and Abuse. A 

mn.nual for engineers and engineering students. 
By Walter G. Stephan, M.E. 112 pages, 74 illus­
trations. 

Catechism on Producer Gas. By Samuel S. Wyer, 
M.E. Author of "Producer Gas and" Gas Pro­
ducers." An elementary treatise in question and 
answer form, containing 287 questions and an­
swers. 50 pages, pocket size, illustrated. 

At $1.50 
Electricity made Easy by Simple Language and 

Copious Illustration. By Edwin J. Houston and 
A. E. Kennelly. 348 pages, 207 illustrations. 

At $1.50 
The Motorman and His Duties. A Handbook of 

the Theory and Practice of Electric Rail way Car 
Operation. By Ludwig Gutmann. Sixth edition, 
revised and enlarged by Lawrence E. Gould. 200 
pages, 138 illustrations, 3 folding plates. 

Electrical Engineering Leaflets, contruoing the Under­
lying Principles of Electricity and Magnetism. By 
Edwin J. Houston and A. E. Kennelly. Io Three 
Grades, as follows: -

ELEMENTARY GRADE, suited to the study of Electrical 
Artisans, ,viremen, and to Elementary Students. 
296 pages, 121 illustrations. 

INTERMEDIATE GRADE, suited to students in High 
Schools or Colleges, and those beginning the study 
of Electrical Engineering. 300 pages, 140 illus­
trations. 

ADVANCED GRADE, suited to students taking Tech­
nical Courses in Electrical Engineering. 296-pages, 
121 illustrations. 

At $2.00 
Diagrams of Electrical Connections. A collection of 

130 diagrams of the most practical connections 
for electricians, with full explanation of each dia­
gram. By Cecil P. Poole. 113 pa~es. 

Induction Coils: Their Theory, Design, and Con­
struction. By H. Armagnat; translated by Otis 
Allen Kenyon. 221 pages, 109 illustrations. 

Keys for the Practical Electrical ·Worker. F.lectric 
light, power, street railway, telephone and the tele­
graph explained and illustrated by drawings and 
diagrams of connections from the latest practice. 
By F. J. Robinson. 193 pages, folding plates. 

The Screw-cutting Lathe. How to select, set up, and 
operate. By James F. Hobart, M.E. 162 pages, 
90 illustrations. 

Electrical Catechism. A book putting into concise 
and accessible form reliable answers to many of 
the questions asked concerning the theory and 
application c,f electricity. By Geo. D. Shepardson. 
422 pages, 325 illustratiocs. (Second edition.) 

The lists mentioned on this page have been selected 
from our catalogue of engineering books, and arc 
intended only to illustrate the high class of technical 
literature ·we can place before you at prices within 
reach of your pocketbook. If the works you want 
are not given space here, write us. ,ve keep in stock 
the books of all publishers, and can fill orders the 
same day received. Catalogues and descriptive cir­
culars sent free on request. 

McGRAW PUBLISHING, 
COMPANY 

239 WEST 39th STREET 
NEW YORK 
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DISCARD YOUR BATTERIES WITH ALL THEIR ANNOYANCE AND ADOPT THE 

BEACON TRANSFORMER PERMANENT RELIABLE 
ECONOMICAL 

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 JO DAYS FREE TRIAL 

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

A School WI• th1· n Itself ~~d':m~l c;J~~~i~n ofl\(c~ci~?nnJ~~~~': 
vanou1 branches lo a point where the careful atuden I 
comprehends the complete dcsianin11. cnre and operation 

of a dynamo or motor, and l chapter on electric automobiles, outlinioa their construction, care, and operation. and a.lf about storaae 
batteries and how lo handle them. Each subiect is carefully written and to the point. Alter a atudenl studies n subject, he is ques­

tioned on that subject in auch a monner a, to brin11 clearly to hi, mind the point. he 
needs to know revnrdin11 ,ame. A DICTIONARY in bade of book will enable him 
to learn the meaning of any electrical word, term1 or phrase wed in this book, as well as 
hundreds of othen in common use. All required tablea necessary in the atudy are in it. 

TABLE OF SUBJECTS 
Chapter Chapter 

I. Wlrlna XII. Armature Reaction 
II. Electric Batteries, Elec• XIII. Sparklnll 

tro•Plotlna XIV. Wlndlna of Dynomos 
Ill. l\loanetism nod l\1otors 
IV. The l\follnetlc Circuit XV. Proper Method of Con• 
V. l\toanetlc Traction nectlna Dynamos nod Motors 

VI. l\loanetlc Leokoae -Self-Excltollon 
VII. Enerayin ElectrlcClrcult XVI. Diseases of Dynamos 

VIII. Colculatlon of Size of nod Motors, their Symptoms 
Wire for l\laanetlzlnll Coils and How to Cure 1'hem 

IX. Colculotlon of E.1\1. F. • s XVII. Arc and Incandescent 
lo Electric l\lochlnes Lamps 

X. Counter E. 1\1. F. XVIII. Meosurlnll Instruments 
XI. Hysteresis nod Eddy XIX. Alternatlna Current 

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

A~
1UN~SU'ILOk~~t i1;~\~~1~

1
:c~i:

0
!~ih ~:~~~!8o~~t b~~i~~ac1°ir l\!1/~~v~~:;~~~ri:: 

return. Your decision will be whcit thousands of others has been. Money would not 
lluy it if it could not be duplicated. \Ve could print testimonials by U1c humlrctls. It ie 
best to order D..Dd be your own Judge of its merits. 

Cleveland Armature Works, Cleveland. Ohio 1~~.E;.\l!r~t~~ditefa~~~~Id..:~Eo~~~ln:r?ltil~~ 

[lectrical Supplies 
This Battery is guaranteed 

to give satisfaction for Ignition 
Work. 

3 SIZES PRICE 

A 2½ x Gt in. S0.26 
B 3 x 7½ in. .60 
C 3} x 82 in. .60 

Send for our Catalogue 2.µ,{ 
"SOM:ETHING ELECTRICAL FOR 
EVERYBODY," 168 pages with 
net prices. 

The following are a few of them 

BOOK COSTS 

10 Cents 
and should be the seed to a for• 
tune to the man or woman wi tb 
brains and earnestness of pur• 
pose. More individuals owe 
their financial success to the 
laws contained in th1s book 
than toanyother known source 

Red Seal Dry Battery, "A" 2 1-2 x 6 3-4 ·in,, all 
kinds open circuit work ...................... $0.20 

Money is the 

Best Partner 
Mesco Dry Battery, 2 1-2 :i:: 6 3-4 in., Call Bells, 

Telephones, etc....... . . . . . . . . . . . . . . . . . . . . . . . .15 
• Elite Battery Ammeter ........................ 2.00 
. Marine Weatherproof Primary Coil. . . . . . . . . . . . . 1.25 
Marine Weatherproof Jump Spark Coil. ....... 4.00 

·Ignition Switch, Removable Lever.............. .SO 
Electric Call Bell Outfit .. . .. . . . . . .. .. . .. .. .. .. . .60 
.Burglar Alarm Trap............................ .13 
Floor Tread for Servant's Call . . . . . . . . . . . . . . . . . . .75 
Pony Telephone Receiver . . . . . . . . .. .. . . . . . . . . . . .38 

• Battery Call Telephone.· ................... each 2.50 
. Eureka Telegraph ·1nstruinent .................. 1.15 
. Battery-Rheostat, 20 ohms resistance........... .65 
Sta There Battery Connectors ......... per dozen .36 

• Mesco·Current Tap and Socket . . . . . . . . . . . . . . . . . .25 
. Electric V.\brators (J styles) $5.00, $10.00, and $15.00 

:•·Manhattan ·Electrical Supply Co. 
.• · ··,· •· • NEW YORK, I '1 Park Place 

CHICAGO, 188 Fifth Avenue 

a man can have and the best friend a woman can have. 

This Book Is Plainly Written and Tells You· 
How to accumulate money • 
How lo earn more tban savines bank interest. 
How to develop the quality essential to success. 
How to distinguish between good and bad investments 
How to improve your financial and general welfare . 
How to make money safely and judiciously, etc. 

You cannot afford to be without this book, as it places withid. 
your own b:inds the me:ios of starting you on the road to a broader 
career •. clean prosperity and financial indcpe_ndcnce. ! 

Regular edilion, llmp lealher bound, silk lined, $1,00 per copy._ 
Fiflb special pocket paper bound edilion of a dollar book, 16 

chapters, 104 pages, 1:mblished in response to popular demand.· 
70,000 sold, mailed on receipt of 10 Cents, (or $1.0V for lea1her 
bound copy) stamps or silver, SEND FOR IT NOW. I 
THE FIDUCIARY· CO. 787 Tacoma Building 

Publishers • CHICAGO, ILL. i 
N. B.: If you prefer, the book will be sent on 3 days app~ov:,.I; 
You can remit the 10 cents or return the book at your own discre­
tion. The publishers know the sterlln2 value of the book andhavo 
faith in 1he judgment and honesty of the avera2e American. 
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Wireless Telegraphy 
and Telephony 

Popularly Explained 
By WALTER W. MASSIE 

(President and General Manager 
Massie Wireless Tel,egraph Co.) 

and CHARLES R. UNDERHILL 
With Special Article by Nikola Tesla 

fl.In lhis book lhe authors use simple ex­
pressions, so that all may obtain a clear 
idea of the inception and development 
of this much-talked-of arl. 
fl. They describe the substance through 
which signals are sent, the theory of the 
propagation of waves, method of generat­
ing and receiving the waves, the apparatus 
used, and, finally, the uses, limitations, 
and possibilities of wireless telegraphy, 
both commercially and financially. 

Sent post-paid on receipt of One Dollar 

WILLIAM R. ARNOLD, Jr. 
4 MARKET SQUARE PROVIDENCE, R. I. 

ii, wear. and 
ar. To first 
st add 2c. 
ily. 

Cover one hoH of the nl>ovc tncc nnd then the other, and 
you sec illustro.tcd the real comfort of J"..,I".l"HOLIN 
"'ntcrproorcd l,incu Collars nntl Cuffs ns compurcd with 
others. LlTJ-IOLlN is linen and looks it,- nc'\'Cr wilts, 
crnf.'ks nor frnys, and is wiped white ns new with n. 
dnmp cloth. Newest t1hnpcs nod sizes. l 

COLLARS, 25c. CUFFS. 50c. 
.Always sold in RED boxce-n\'oi<l substitution. If not 

!!jrl~~~i1ih~~~s~.s~~~I !i~-~!~fii8~~~ii; :)j~~t'-11~~ict~cr wnutccl, 
.Booklet of styles free on request. 

THE FIRERI.OID COJU-PANY 
Dept. 56, 7 Waverly Place NEW YORK 

IVA7£RPROon:o uNE~ 

EcoN 

Holtzer-Cabot 
Wireless Operator· s 
Head Receivers 
Double head band, 
leather covered and 
padded - pneumatic 
air cushions, complete 
with cord, $10.00. 
Scndlor our Bulletin No. 20 B2 

15he Holtzer-Cabot 
Electric Company 

Brookline, Mass. • 
Western omce: cmcAGO, ILL. 

«]Within ten years there will be mpre Flying 
Machines built than any other vehicle. 
C] Learn the business while it is young and 
you will have the best positions when it is old. 
C]Y 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. 

EVERY reader of ELECTRICAN AND MECHANIC 
should own one of our superior Home Work 

Benches. You are of a mechanical turn of mind and 
"handy with tools" or you would not take this maga­
zine. A home work bench can he made a means of 
saving many dollars a year, by providing a place where 
you can do jobs for the house that otherwise must 
be sent out. It provides healthy amusements for the 
boys, keeps them at home, and stimulates a desire to 
create and make good use of their spare hours. 
4r We are the largest manufacturers of Home Benches 
in the world, and our catalogue contains much of 
interest for you. It shows our full line with descriptive 
matter. Send to-doy. It's worth while. 

: GRAND RAPIDS HAND SCREW co~ ' 
930 JEFFERSON A VENUE 

GRAND RAPIDS MICHIGAN 
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AreFine-ToolsY our Hobby? 
GET OUR NEW .••YANKEE .. TOOL BOOK 

A book full of new time and labor-saving "YANKEE" TOO LS for all classes of mechanics. Tools 
that interest every man who ever has occasion.to )lse tools of any kind. The book Is the embodiment of Yan­
kee ingenuity, illustrated with photographic reproductions of the tools in use. It's worth having. Send to-day. 
A postal brlolls It if you mention .. Ele~I. & !'tlech." Ask your denier for •' YANKEE " TOOLS. 

NORTH BROS. MFG. CO. 

Telephone, 2689 Oxford 
C.E.ROGERS'BRASSFOUNDRY 

Brass, Bronze, Aluminum & Composition Castings 
OF EVEBY DESORil'rION 

,ve make Parson's M:rn~nese Bronze, 'White Brass for Auto 
Castings, and White Nickel Bronze. Special High-spc,ed 
Bearing Metal. Specia I attention given to Fine Castuigs. 

34 BEACH STREET 
BOSTON MASSACHUSETTS 

CALL OR WRITE 

ELMER C. RICHARDSON 
R.oom 6, 37 Tremont Street BOSTON, MASS, 

Associated with a Reliable Washington 
Patent Attorney 

THE VALUE OF A HICH 
RESISTANCE TELEPHONE 

RECEIVER MAY BE DOUBLED 
if the New Gold Diaphragm is used. Being ex­
tremely thln (.0055 inch), yet stiff and rigid in 
construction, they respond to the weakest impulses, 
and can be adjusted nearer ·to the Pole-Pieces than 
the ordinary diaphragm without danger of touching. 
Standard Size-2 Inch Diameter-Each 5Oc. Fits 
Nos. 107 and 108 Receivers, "Solid Back," and 
other Types, :increasing Efficiency from 50 to 100 %. 

Special Receiver Cords for Wireless Work, 6 ft. 
Double Conductor-Each 4Oc. 

W. C. CETZ 
645 N. Fulton Avenue Baltimore, Md. 

ELECTRIC 
SUPPLIES-TELEPHONES-NOVELTIES 

Catalogue of 200 Free 

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

OHIO. ELECTRIC WORKS 
CLEVELAND, OHIO 

The World's Head_quarters for Dynamos, Motors, 
Fans, Toys, Battenes, Belts, Bells, Lamps, Books 

We undersell all Want Agents 

Philadelphia, Pa. 

WIRELESS 
Rl<JCEIVERS 

AdJuetoblc bend bond wltb 
ba.11 nnd socket 1it1ings give 
a comfortable and snug tlt-

~'ifl,c~o0c;d, \·~~i~!i 1J°o1;;~~:~~ 
Corde Juin o.t the breoet. 

PmuP.LIB1' 
Complete with 7 foot Cord 

1500 uhme - S 0.00 
2000 " 0.60 
8000 " -- - 10.00 
4000 ,, - -

0 
10.60 

Special prices in qunntJtics. 
Soft Rubber Enr Cushions 

supplied ntliO cents per pnir. 

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

156 PURCHASE STREET 
(WirelcBB Dept.) 

BOSTON MASS. 

Fits in the Packet 

1 = rtlF1 :im:=tatJ 
Our Vest Pocket Slide Rule complete with in­
structions specially prepared for students. Sent 
by mail post-paid-

===~! $-,-.-s-o ...... li====== 
Ca!alogue of Drawing Materials, etc., on appli­
cation. 

KOLESCH & CO. 
13B Fulton street (Est. 1885) New York 

We Want You to Become familiar With 

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

T
.~~~~l~~m!~!~~- ?~F~! 
Wrcncli and one each No. 2-56. 

3-13, 4-30, G-32, 8-32, 10-24, 12.2l 
and 14-21) "Hercules" l\fachine 
Screw Taps. Sent post-paid to 
any address on receipt of $1.25 

84-Pnge Catalogue F1•ee 

E. F. ~EECE CO. Greenfield, Mass. 
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Try a Rockford Lathe 

Made in two sizes, 9" and u" swing, 
and for either foot or power drive. 

We know these machines are right 
because satisfied users say they are. 
A catalogue will tell more about 
them. 

ROCKFORD 
DRILLING MACHINE CO. 

ROCKFORD, ILL., U. S. A. 

HOFFMAN·& LAUER~ Inc. 
926 State Life Bldg. lndlanapalls, Ind. 

Manufacturers and Importers.of 
Tools for Hand-i:nade Jewelry 

See C. B. Dyer's· Artfc"les 

VOL TS, AMPERES, 
RESISTANCES 

Measured b)' our 3-in-l volt-ammeter. 
Just what you want. Send for corn-, 
plete cat:ilog of our accurate,compact 
and inexpensive volt-meters, am­
meters, and volt-ammeters. 

L. M. PICNOLET 
84 Cortlandt Street New York 

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

ing Picture News, America's Leading cine­
matograph weekly. Alfred H. Saunders, 
Editor. $2.00 per year, IO cents per copy. 
To readers of the ELECTRI°CIAN AND 
MECHANIC who send this coupon, one 
month's trial subscription is offered Free. 

Cinematograph Publishing Co. 
30 West 13th Street NEW YORK 

HOW TO RUN AN AUTO 
"Homans' Se l:t Propelled 

Vehicles" gives full details 
on successtul care, handling 
and bow to locate trouble. 

Bei;lnnlng nt tbe first prin­
ciples neccssnry to be known, 
nnd then forward to tile prln• 
clplcs used In every part of a 
llfotor Cur. 

It Is n thorough course In 
tile Science of .Automobiles, 
highly approYed by manu­
facturers., owners, operators 
and rc~nlrmcn. Cont at n s 
over 4CO Illustrations nnd dlo.­
groms, mllk'.ng eycry detall 
clear, written In plain Inn• 
gauge. Hnndeomely bound. 

PRICE $2 POSTPAID 

SPECIAL OFFER 
Tho only way tho practical 

merit of this MANUAL can 
be given is by an exnmina.­
tion of the book itself, which 
wo will submit for e.xnmi.n.a­

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

Upon receip't Of' the following agree­
ment, the book will be forwarded. 

No money' in advance required, sign and return. 

Theo. Audel & Co., 63 Fifth Ave., New Yox>k 
Klodly mall Ille copy of Jlomons' A.ntomobllc,t a.nd, ff found aatlsfac­

tory, I wU! Jmmedfo.tely remit yon 1)2.00, or returllthe book to you.. 

NAME-------­

.ADDRESS 

VENTRILOQUISM 
Leo.med by any Man or Boy at Home. Small cost. Send 
todo.y 2-cent eto.mD for partlculara 11.nd proof. 
O • .LSilllTU,ROOIII 10~8 -~040 !UiOX.VlLLB,AV.,PEORU.,ILL. 

BUILD YOUR OWN MOTOR! 
Complete! sets or Cnstiugs, with blueprint work­
ing tlrnwings, for your Auto. Launch, Motor-
Cycle Engine, or ,vorkshop. • 

Our J.C.c1narli.:1.hlc Ofl"cr? 
~Actua.l llrukc Horse Powcr-2 Cycle-3 Port: 

ttJ:t~A~~~~~J•Pi~f~ ~Ni1~~cp~j~~\V~r{'f~: 
~~~t~:~fth;v0:rt i1,~1~· f~~ 1$-1\~5t

1't!0;~M.%~ 
~o~i~b~~-cns~i~1!i~f~;ntu;~~1c~::i1~;; 1~:om ss.oo. 

THE GEBHARDT MOTOR CO. 
27th Street, nbovc Dt1uphin, PhilndelpWo., Pa.. 

LOOK HERE 
Minia,ture sockets, 7 cents 
iVliniature 4 1-2 volt lamps, 14 cents 
Alcohol blow torch, 65 cents 

SEND STAMP FOR LARGE CATALOGUES 
• Dept. 9 

KETTE;MAN ELECTRIC CO., Toledo, Ohio, U. S. A. 

Induction Coils and Wireless Receivers 
WOUND TO SPECIFICATION 

Anything appertaining to high frequency 
apparatus is our specialty 

Write for our prices 
AJAX ELECTRIC MFG. CO. 

96 ESSEX STREET. BOSTON; ~IASS. 
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Faucet Water 
Motors, $1.~~ 
These Motors have emery-wheel and 
pulley to run sewing-machines. fans, 
etc. Sample Motor free to Agents 
in sections where we have no repre, 
sentative. 

ENGINE I ND.I CATO RS 
Reducing Wheels, and Planimeters for Engineers 
ALCOHOL Stoves. Lamps, Flat-irons 

Send for Catalogue-----­
Lipplncott M. & A. U. Dept .• Newark. N.J. 

STURTEVANT 
-FORGES~ 

Require a minimum of repairs. 

J\1ade in ten styles and all sizes, for bench 
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DYNAMO AND MOTOR DESIGN 
CALCULATIONS FOR ONE-QUARTER H. P. MOTOR GENERATOR 

LOUIS M. SCHMIDT, PH.B. 

THERE is ·no feature of electrical engineer­
ing that is more valuable or helpful to . the 
student than a knowledge of the methods 
and principles involved in the calculations 
for the design of electrical apparatus. First 
and foremost among such apparatus stands. 
the electric generator and motor. Accord­
ingly, we believe that a set of calculations 
for a, generator-or motor will be duly appre­
ciated. It is our intention, in the present 
case, to cover clearly and conc_isely the fun­
damental principles involved, without an 
attempt to condense within a few pages the 
large ao:iount of information on the subject 
which is contained in many volumes. 

As a motor and generator are generally 
reversible, the principles involved in both 
are essentially the same. We have selected 
for our problem a ¼-h. p. generator or motor. 
To be more precise, we will state that the 
design is for a ¼-h, p. generator to operate 
on a no-volt direct current circuit. 

Standard practice indicates that the field 
should be bi-polar, .that the armature should 
have a toothed core, and that a suitable 
speed is about twenty-five hundred revolu­
tions per minute. 

ARMATURE 

About the first feature to be worked out 
is the diameter of the armature. This is 
determined from the speed and the practice 
as to peripheral speed. This latter ranges 
from 1500 feet per ininute for small sizes to 
more than double this for large sizes. Using 
a value of 2000 feet per minute, the diam­
eter of the armature would be determined 
from the following: -

2000 
12 

d 
2000Xr2 
7rX2500 

3.06 inches. 

The final value to be used will be deter-
• mined after consideration· of the feature of 
the slots in the armature core. 

A suitable width of slot for the size under 
consideration seems to be about ¼ ·inch. 
The number of slots corresponds to the 
number of commutator segments, and the 
latter is determined from the voltage and 
current. We shall need to determine the 
current. 

186.5 • 
Current= -- = r.69 amperes. 

IIO 

For this current it would be possible to run 
as high as 2 5 to 30 volts between commutator 
segments. It ·is well to use a large number 
of segments, if possible. At 12.5 volts be­
tween segments, the number of segments 

rro O h" between brushes would be--=8.8. n t 1s 
12.5 

basis, on both sides of the commutator there 
would be 8.8X2=17.6. Allowing for over­
lapping of brushes, it looks as if a good 
number to use would be 20 commutator seg­
ments. 

With a corresponding number of slots 
¼ inch wide in the armature core, there would 
be cut away ¼X20=5 inches of the circum­
ference. Allowing an equal amount for the 
width of the teeth between the slots, the 
circumference of the armature before cutting 
the slots should be 5 + 5 = ro inches., 
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The diameter corresponding to a circum­
ference of 10 inches is 3 3-r6ths inches, 
which is somewhat larger than the value 
given above. We will make the value an 
even 3¼ inches, without change in the slots, 
causing a slight increase in the width of 
the faces of the teeth over the ¼ inch orig­
inally allowed. 

The armature conductor will next be con­
sidered. The total armature current, based 
on the ¼ h. p. rating, was 1.69 amperes. 
Allowing for current for field excitation, it 
will be well to allow about r ampere for the 
current in each wire of the armature. Al­
lowing a density of about 3200 amperes per 
square inch of armature conductor, the 

cross-section of the same would be-
1

- = 
3200 

.000313 square inch. Accordingly, a suitable 
conductor is No. 24 B. & S. (.020 inch), 
with a cross-section of .000317 square inch. 

Allowing I-16th inch for insulation of 
slots, and .004 inch for s.c.c. insulation_ of 

l,_ I-16th 
the wire, there will be room for 4

~---
• .024 

18~5 
:_ - 1-=7.8 conductors per layer. Therefore 
.024 

it will be safe to allow for seven turns per 
layer, with some space to spare for insulation. 

The depth of slot depends upon the num­
ber of wires, and the latter on features of 
length of armature, air-gap dimensions, and 
flux density, which we will now consider. 

The length of armature may be made 
from r to 1.5 times the diameter. We will 
use the 1: 1 ratio, so that the length of the 
armature will be 3 ¼ inches. 

The polar span might be from seventy to 
ninety per cent of the total. For our cal­
culations we will assume that the poles each 
embrace an arc of about 120°. We will 
allow that one half of this is cut away at 
the armature surface -by slotting. Accord­
ingly, the air-gap area at the outer armature 
surface equals-

1 120 1 • h 
3¼X?TX3"1X

360
X2 =5.5 square me es. 

Allowing full value for the surface at the 
pole piece would give r r square inches. 
Taking the average of these two for the 
mean area of the air-gap would give 

5.5+n 8.25 square inches. 
2 

The flux density for the. air-gap might be 
taken from 201000 to 40,000 lines of force 
per square inch. On a basis of 251000 lines 
per square inch, the total flux would he 
8.25X25,000=206,250 lines. 

The number of conductors is obtained 
from the formula: -

. E tP NS • h' h 
IOS I ln W IC 

E =electromotive force at brushes. 
, =total flux of lines of force. 

N =total number of armature conductors on 
outside of armature. 

S =speed of armature in revolutions per 

d 
revolutions per minute 

secon 
60 

EX10 8 

Accordingly, N ~ S 

II0X60X10 8 

206,000 X 2 500 
=1280 conductors. 

1280 
Number of conductors per slot=--=64. 

I 20 
' 64 

Number of layers=-=9+. 
7 

As there are two coils per slot, it will be 
well to use thirty-five wires per coil for 
each slot, - a total of seventy wires in ten 
layers. Accordingly, there will be twenty 
coils of thirty-five turns each. 

The wire will occupy 10X.024=.24 inches 
depth of slot. As not less than 1-r6th inch 
should . be allowed for insulation, it would 
be well to make the depth of slot i inch. 
Accordingly, the slot 'Yill be ¼ inch wide 
and ¾ inch deep. 

We can now take up the feature of resist­
ance and weight of armature conductor. 
What is wanted first is the mean length of 
turn for the armature winding. The mini­
mum possible length would' be for the bottom 
of the slots. Without any allowance for 
insulation and thickness of wire, this value 
would be (3¼-(¾X2)+3¼)X2=(2½X3¼) 
X2=n.5 inches. For the top of slots, and 
assuming the piling up at_ ends· to be equal 
to the depth of slot, we have: -

Length of sides=3¼+i+¾=4 inches. 
. " across ends • 3 ¼ inches. 

" of one side and end 7¼ inches. 

Total length of turn= 14.5 inches. 
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Average of the two values given 

u.5+14.5 . h = 
2 

= 13 me es. 

As ·some insulation will be needed at ends, 
and there will be some allowance to be made 
for unavoidable losses, we may expect that 
a length of 15 inches per turn will be a safe 
value to use. 

On this basis 

The totallength= 15X 35 X
2
o =875 feet. 

12 

Weight of wire 875Xr.22 
=r.0695 lbs; 

1000 

Resistance 22.5 ohms. 

The resistance between brushes for the 

closed circuit armature= 
22 

• 5 = 5.62 5 ohms. 
4 

As a check on the armature capacity, we 
may use what is called the circumferential 
current density, which is the ratio of the 
total current rating for all the armature 
conductors around the whole surface of the 
armature and the core circumference. 

For the total current rating we have 
70 X 1 X 20 = 1400 amperes. The circumfer­
ence, based on the full diameter of 3 ¼ 
inches, is ro.2 inches. Accordingly, the ratio 

l 
1400 • . 

wou d be --=137 amperes per mch. 
10.2 

As with a density of 300 the rise in tem­
perature would be about 40° C., it is evident 
~hat the rating for our armature is quite low. 

FIELD 

We can now give attention to the field. 
In this connection we have to determine the 
field excitation for the armature, the air­
gaps, and the field itself. 

For the air-gaps we have an area of 8.25 
square inches. The depth we will take to 
correspond to the clearance between the 
outer faces of the teeth and the field bore. 
This we will make 1-32d inch, giving a 
total depth for both gaps of 1-32d+1-32d= 
1-16th inch. The density of magnetic flux 
we have taken at 25,000 lines of force per 
square inch for the air-gaps. Accordingly, 
we have to provide field excitation for air­
gaps of 8.25 square inches in area, 1-16th 
inch in length, and 25,000 lines density. 

I 
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The formula for . the ampere turn~ is as 
follows: -

Ampere turns. per inch=.3133 XB, in 
which B =density per square inch. There-

fore the ampere turns 
.3133 X25,ooo 

16 490 

ampere turns. 
For the armature, we have to consider the 

teeth and the body of the core. 
The diameter at the bottom of the teeth= 

3 ¼- (¾ X 2) = 2½ inches. The circumference 
for this diameter=7.85 inches. Of this, 
¼X20=5 inches is cut away, leaving for the 
total section at the base of the teeth 7 .8 5 - 5 
=2.85 inches. On the basis of 120° polar 
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span for the pole pieces, the total section 
for the flux at the base of the teeth = 

2 
•85x3¼=3.0875 square inches. The area 
3 

at the outer faces of the teeth=5.5 square 
inches. The mean area for the teeth will be 

3·087 5 + 5.5 4.298 square inches. The den-
2 . 

. 206,000 8 1. . h s1ty 
8 

=4 ,ooo mes per square mc . 
4•2 9 

The ·maximum density may well be 

checked here. This will be 
206

8
•
000 

=66,800 
3.0 75 

lines per square inch for the base of the 
teeth. As this value might be run up to 
80,000 or 100,000, it is evident that we are 
safe for this feature. 

The total length of the armature teeth= 
¾+i=l inch. 

We must provide for excitation for the 
teeth for an area of 4.298 square inches and 
length of l inch of sheet iron. 

Before working this out, we will consider 
the body of the armature. For the area we 
will take double that for the teeth, or 
4.298X2=8.596 square inches. On this 

b . h d . ·206,000 as1s t e ens1ty=-
8 6 

=24,000. 
• .59 

For length we will take the diameter at 
the base of the teeth, or 3¼-(iX2)=2.5 
inches. 

We have, then, in this case, to provide for 
a section of 8.596 square inches and length 
of 2.5 inches of sheet iron at a density of 
24,000 lines per square inch. 

\Ve need now to consider the characteris­
tics of sheet iron. 

An inspection of the table shows that the 
armature density is low for the material 
used, and that the excitation required is 
approximately 10.3 ampere turns per inch 
for the teeth and 3 ampere turns per inch 
for the body of the core. The total for 
these will be as follows: -

10.3X ¾= 7.82 
3X2¾"= 8.25 
Total=r6 .07 ampere turns. 

D.A.TA ON MAGNETIZATION, INDUCTION, AND 
PERMEABILITY FOR SHEET IRON 

Induction or 
Magnetization. Density. 

Ampere turns 
per inch. 

5 
7.5 

IO 

12.5 
15 

• 20 
30 
40 
50 
60 
70 

Lines per 
square inch. 

45,000 
57,000 
65,000 
70,000 
74,000 
80,000 
87,500 
92,500 
95,000 
99,000 

101,000 

Permeabuily. 

2820 
2380 
2035 
1750 
1540 
1250 
9 13 
725 
597 
516 
45° 

We will now consider the excitation for 
the field itself. For the material we will 
use cast iron. The limiting density for this 
material is about 40,000 lines per square 
inch. On a basis of 35,000; we shall require 

206 000 . 
an area of ' • 5.9 square mches. 

35,000 ' 
'As the length is 3¼ inches, corresponding 

to the height of the laminations of the· arma-

ture, the depth should be at least 5•9 =r.82 
3•2 5 

inches, or about r¼ inches. 
We shall now consult the table for cast 

• iron to determine the ampere turns required~ 

DATA ON MAGNETIZATION, INDUCTION, AND 
PERMEABILITY FOR CAST !RON 

Induction or 
Magnetization. Density. Permeability. 

Ampere turns Lines per 
per inch. square inch. 

12.5 10,000 . 398 
15 14,000 292 
20 18,000 284 
30 25,000 260 
40 30,000 234 
50 33,000 206 
60 35,000 183 
70 37,5°0 168 
Bo 39,000 153 
90 40,000 139 

An inspection of the table shows that for 
a density of 35,000 an excitation of 60 am­
pere turns per inch will be required. We 
do not, however, know the total ampere 
turns required. We shall need to do a little 
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trial work before we can know this. We 
have already accounted for the following:_, 

Ampere turns for air-gaps ........ 490 
Ampere turns for armature core... 16 

Total for air-gaps and core. . . . . . . 506 
Trial value for.field .............. 494 

Total trial value ................. 1000 

On the basis of twelve per cent of the 
total armature current used for excitation, 

2 )(12 
the field current would be -- =. 24 am-

100 
. peres, or aqout ¼ ampere. 

The total turns on this pasis to give 1000 
I000 ampere turns would be -- =4000 turns. 

' . ' .25 
At a current density one half that for the 

3200 
armature, or -- = I 600 amperes per square 

2 

inch, the conductor area should be •
6
25 = 

I 00 

.0001565 square inch. Evidently No. 27 
B.& S. (.014 inch) n.c.c. conductor would be 
suitable, which has an area of .000158 square 
inch. 

The spread of the legs as worked out on 
the diagram corresponds in this case to the 
radius for the field bore, or I 19-32ds inches. 
Allowing 19-32d:; inch for the insulations and 
extra space between the coils, will leave 
r inch for wire, or ½ inch for each leg. Al­
lowing (.008 inch) for the n.c.c. insulation, 

there will be space for _:1_=22.8 layers of 
.022 

wire. For the turns per layer we would 

h h • 4000 Th' ld • t en ave -- =91. 1s wou require 
2X22 

9 r X .022 = 2 inches, length of leg as a mini­
mum. Add twenty-five per cent for spread 
of wire, makes 2.5 inches. Add ½ inch for 
insulation and clearance for armature, 
makes a total of 3¼ inches. Adding the 
radius of the armature, or I 19-32ds inches, 
would give 4 27-32ds inches for the approxi­
mate distance from the base of the field core 
to1,the center of axis of the armature. In 
the diagram this is given as 5 inches, which 
ought to be a safe value. The yoke is given 
a depth of an even 2 inches. 

We can now obtain a value for the length 
of the magnetic circuit for the field. Across 
the . top this would be the spread of the 
legs less the diameter of the field bore, or 

r¼ + I 19-32ds - 3 5-16ths inches = 5-32ds 
inch. At the yoke it will equal the 
spread+½ depthX2, or r¼+r 19-32d:;+1+1 
= 5 15-32ds. Along the legs the length= 
5 X 2 = 10. Accordingly, the total length·= 
5-32ds+5 15-32ds+ro=rsi inches. At 60 
ampere turns per inch, this would call for 
60X15i=936 ampere turns. The value is 
close to our approximation of 1000 ampere 
turns. Actually a larger amount would be 
required by about twenty-five per cent to 
make up for leakage losses. This would 
make a total of 936+twenty-five per cent= 

n70 1170 ampere turns, or a total of --=4700 
. .25 . 

turns. 
At 23 layers and 2350 turns per leg, there 

would be 102 turns per layer, requiring 2:25. 
inches space for minimum. It is evident 
that by encroaching on the extra allowances 
we made for insulation and clearances, that 
there is ample room for this wire with the 
dimensions we have used. 

We will now consider how our field wind­
ing fits with our voltage. To do this we 
must first obtain the resistance of the field 
winding. The minimum length around the 
leg is (1¼+3¼) X2 =10¼ inches. The maxi­
mum, ro¼ + (r 19-32ds X 2) = 12 27-32ds 
inches. The average, with some allowance 
for losses, would be about r foot per turn. 
The total length of wire would be 1 X4700= 
4700 feet. 

The • h Id b 4700X .61 8 we1g t wou e . 2 . 6 
1000 

pounds. The resistance would be 4700 X 51 • 5 
1000 

=240 ohms. 
lJ0 

At r 10 volts, the current would be - = 
240 

.46 ampere, or nearly double the required 
value. 

On this basis the ampere turns would be 
.46X4700=2160, and the current density = 

.46 
.000158 2920. 

These values are beyond the limits, so 
that it will be well to try the next smaller 
wire, No. 28 (.0126 inch): -

.0-:06 =24.2 No. of layers 

No. of turns per layer= 
2 

• 5
6 

=121 
.020 

Total turns 
Length of wire 

=24Xr20X2=5760 
= r X5760 =576o 
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Resistance of wire 
5760X64.9 

1000 374 

Maximum current 
IIO 

=- 294 
374 
.294 

Current density -----'-- =2340 
.0001255 

Maximum ampere turns= .294X5760=1690 
On the basis of II70 ampere turns, the 

. 2340Xn70 density would b 
6 

1620 amperes 
l 90 

per square inch. Accordingly, under nor­
mal conditions this winding would seem to 

• be about right. The reduction of the cur­
rent from maximum to normal is effected 
by means of a rheostat inserted in the field 
circuit. By means of such a rheostat, the 
voltage may be adjusted to allow for slight 
deviations in speed and other features from 
the assumed values. 

The matter of brushes is another elec­
trical feature. Data used for these are an 
allowance of from 2 5 to 40 amperes per 
square inch for carbon brushes and 150 to 
200 amperes per square inch for copper 
brushes. For ordinary service, with direc­
tion of rotation unchanged and load condi­
tions fairly constant, copper brushes will 
give good results. Otherwise it may be 
best to use carbon brushes. 

It is believed that in the above the prin­
cipal features of electrical design have been 
covered, so that all that is necessary to make 
the design complete is to take care of the 
strictly mechanical features. While the im­
portance of good mechanical design and 
construction are duly recognized, it is the 
electrical features that we have taken care 
of in the present case, that come first of 
all. 

ENAMELED WIRE 

H. M. NICHOLS 

THERE has lately come into quite extensive 
use a new kind of magnet wire, known as 
enamel-covered wire. This wire is not cov­
ered with enamel, as one might suppose 
from its name, but with cellulose acetate, a 
substance which closely resembles enamel in 
its appearance. It differs from enamel, in 
that it is much more flexible and tougher, 
and that it will not stand nearly as high a 
temperature, it being charred by the flame 
of a match. 

Numerous other substances have been 
tried to. take the place of the cotton covering 
on magnet wire. Among these are collo­
dion, albumen, glue, rubber, enamel, silk 
solutions, and casein. None of these sub­
stances has proved satisfactory, as they 
have all had some grave defect, such as brit­
tleness, lack of mechanical strength, poor 
dielectric strength, etc. Out of .all these 
substances cellulose acetate is the only one 
that has given satisfaction when put to the 
test of actual use. 

The principal advantage of enameled wire 
over cotton-covered ·wire lies in the saving in 
weight a~d space. Since the covering on 
enameled wire is much thinner than it is on 
cotton-covered wire, a certain number of 
turns of enameled wire will go in a smaller 
space than will the same number of turns 
of cotton-covered wire. This gain is greater 
with the smaller sizes of wire, as the ratio 

of thickness of insulation to the diameter of 
wire increases with the decrease in size of 
the wire. The accompanying illustration 
shows two magnet spools, one wound with 
8400 turns of No. 28 B. & S. single cotton­
covered magnet wire, and the other wound 
with 8400 turns of enameled wire. The 
diameter of the bare wire is .012 + inch. 
The thickness of the wire with cotton insu­
lation is .0166 inch, while the thickness of 
that with cellulose acetate covering is only 
.0140 inch. The dielectric strength· of the 
cellulose acetate covering is about twice that 
of the cotton covering. 

There is one disadvantage that arises from 
the use of enameled _wire, and that is that 
the insulation is so very thin that any little 
burr or sliver of metal on the wire will pene­
trate the covering and may short-circuit 
several turns. With properly manufactured 
wire, however, this difficulty is almost en­
tirely removed. Another peculiarity of enam­
eled wire, that the user of it must take 
account of, is the rigidity of the insulation. 
There is no give to the insulation, and 
consequently, to allow for expansion when 
heated, it is necessary to wind a spool of 
enameled wire much more loosely than is 
customary with cotton-covered wire. The 
insertion of several layers of paper in the 
spool will help take up this e:,q>ansion. and 
not add much to the diameter of the spool. 
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The flexibility of good enameled wire is 
high, and it will stand bending around a 
mandrel of five or six times its own diameter, 
without injury to the insulation. The wire 
will also stand a temperature of 100° C. 
without injury . to the insulation. The in­
sulation is softened by alcohol, turpentine, 
animal and vegetable oils, and coal tar 
solvents. It does not seem to be affected 
by pure mineral oils, such as are used in 
transformers, oil switches, etc. Coils wound 
·with enamel wire do not require baking, as 
the coating is not affected by moisture. 

The manufacture of enameled wire re­
quires considerable • engineering skill. The 
wire must be very carefully drawn, so that 
it will be true and free from burrs. The 
wire after being cleaned is passed through 
the enameling machine. This machine serves 
to guide the wire through the various tanks, 
dies, etc. The wire is firs~ passed through 
a tank filled with cellulose acetate, dissolved 
in a coal-tar solvent. It then passes into a 
heated chamber, where the solvent is driven 
off. The wire also passes through a die, 
which scrapes off any surplus coating. This 
process is repeated a number of times, and 
the final result is a covering consisting of 
several very thin layers of cellulose acetate. 

Enameled wire is used largely in the 
manufacture of meters, instruments, tele­
phones, and similar lines of work where 
compactness and lightness are of prime 
importance. The wire also possesses a 
number of qualities which make it valuable 
~or use in the field spools of dynamos and 
motors. The principal ones are that it can 

. be run at a high temperature and that it is 
not affected by moisture, a very desirable 
quality where motors are to be used in mines 
and other damp places. 

The illustrations loaned by the General 
Electric Company show two spools of the 
same size, each containing 8400 turns of 
No. 28 B. & S. copper wire. The thicker 
winding of single cotton-covered wire is 

15-16ths inch deep and weighs 2.8 pounds. 
The winding of enameled wire is 9-16ths 
inch deep and weighs only 2.2 pounds, a 
saving of twenty-one per cent in weight of 
wire. The following table gives a compari­
son of diameters for several sizes of wire: -

Size Single Single 
B. &S. Cotton Covered Silk Covered Enameled 

24 .0241 .023 .022 
25 .022 .021 .020 
26 .020 .019 .0175 
28 .0166 .0156 .0140 
30 .014 .0126 .orr3 
32 .012 .0105 .0092 
34 .0103 .0086 .0073 
36 .0085 .0070 .0062 
38 .0060 .0052 
40 .0050 .0042 

REAGENT bottles holding caustic alkalies, 
alkaline carbonates, etc., very frequently 
become fixed, and the usual method has been 
to tap the stopper "rith a wooden block, or 
the application of heat to the neck, or a com­
bination of both. Results are poor in 
certain cases and often result in the frac­
ture of the neck. The inverse process may 
be used to advantage. In other words. 
freeze the stopper, thus causing a contrac­
tion of the stopper from the neck. The 
bottles which 'I used for -e}..-periment had 
failed to open, under the heating and tap­
ping, and were bad cases of fi..'Ced stoppers. 
The bottles held sodium carbonate that 
had formed sodium silicate, an excellent 
cement, and so were firmly fixed. They 
were inverted in a mi..'\'.ture of crushed ice 
and calcium chloride, taking care that the 
freezing solution did not touch the lips of 
the bottles. After standing twenty min­
utes, each stopper was removed without 
the slightest exertion. This is the neatest 
and safest way to remove stoppers. from 
bromine bottles and other corrosive chemi­
cals. - Scientific American. 
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THE CONSTRUCTION OF AN ELECTROLYTIC DETECTOR 
S. :FULTON.KERR 

As I have not seen any articles on the con­
struction of an electrolytic detector in this 
magazine for some time, I will endeavor to 
describe the making of one which, if prop­
erly constructed, will give the maker the satis­
faction of knowing that he has a detector as 
sensitive as those used in the large commer­
cial installations. 

Some experimenters claim that .. the -silicon 
is the most sensitive detector, but having ex­
perimented with almost every type, I can say 
from experience, that in my estimation, the 
electrolytic is the most sensitive of them all 
Moreover, it has the advantage of being easily 
adjusted. 

From a piece of brass ½ inch wide and 
r-r6thinch thick, make two pieces, as.shown in 
Fig. 41 and drill ,vith a No. 8-32 clearance 
drill, according to dimensions. These are 
the two pieces shown in Fig. r as "E," and 
are designed to hold the carbon cup in place, 
and also to make electrical ·contact with 
same. 

For the standard "A" get a piece of brass 
strip 4¼ inches long, ¾ inch wide, and l 
inch thick, and bend into shape, as per Fig. 
5. Drill a hole for a No. 8-32 screw, ¼ inch 
from each end. The screws are to fasten 
the standard to the base. 

From another piece of brass cut two pieces 

FIG.I. 

Figure r shows a general view of the de­
tector when completed, and for the sake of 
clearness, the hinding-posts are omitted from 
one of the views. 

Procure a piece of hard wood 4 x 4 x I 

inches thick, and drill 6 holes large enough 
to accommodate No. 8-32 screws. Coun­
terbore these holes i inch deep on the under 
side of the base, so as to allow for the screw 
heads and washers. Cut grooves for the 
connections about ¼ inch deep, so that the 
detector, when completed, will set flat on the 
table. Figure 2 illustrates the base very 
clearly. 

In making this detector, the dimensions 
should be followed as closely as possible, in 
order that the parts, when completed, will fit 
together without any trouble. 

From a carbon brush of a dynamo or 
motor saw a piece out r x r x ¾ inch deep. 
Drill a f-inch hole ½ inch deep, as shown in 
Fig. 3. If graphite carbon can be obtained, 
it should be used. This is the cup "B" into 
which the small platinum wire is dipped. 

¾ inch long,·½ inch wide, and ¼ inch 'thick, 
as shown in Fig. 6. These are to be sol­
dered on the standard "A," one on each side, 
as shown in dotted lines at "C" in Fig. S· 
A hole sh.ould then be drilled through the 
center with a No. 29 drill and tapped with a 
No. 8-32 tap. This makes a sort of bushing, 
so that when the thumb-screw "D" is 
screwed into it, it will have plenty of thread 
to tum in, and thus will not be wobbly or 
shaky, as it might have been had the two 
pieces "C" been left off. 

The different parts being now constructed, 
we will proceed with the assembling. 

The first thing to do is to screw the bind­
ing-posts on the base, then place the carbon 
cup in the r inch square hole cut in the base. 
Screw the two pieces "E" on each side of t~e 
carbon cup with No. 8-32 screws, shown m 
Fig. 1. A better idea would be to screw 
these two pieces on first, and then slip the 
carbon cup ih between them. The two 
brass clips should have enough spring to hold 
the cup firmly in place, and also to make 

t ..... 
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thread should be used, as this will allow the 
thumb-screw to be raised or lowered the 
smhllest fraction of an inch. A screw like 
this can likely be obtained at a wholesale 
jewelry supply concern, and the standard 
can also be tapped there with the correct 
thread. Buy a piece of platinum wire about 
¾ inch long, and with a very small diameter, 
from .0005 inch to .ooor inch or smaller, if 
obtainable, and have a jeweler fuse this on 
the end of the thumb-screw. This wire 

F!G.4. 

comes heavily silver plated, so that it can be 
handled easily. When the wire is immersed 
in the acid, the silver is soon eaten away, 

good electrical contact with it. It is also a 
good idea to copperplate the outside of the 
cup, and this should be done before the hole 
is drilled in it, so that the copper cannot get 
into it. . The cup should then be connected 
with the binding-post "B," by fastening a 
wire to a screw that holds one of the clips 
with the binding-post. 

• leaving the minute platinum wire exposed. 

Next fasten on the standard with two No. 
8-32 screws, and connect one of these screws 
with the binding-post "A." 

FIG.a. 

Now get a-thumb-screw from a large bind­
ing-post, and as the hole in the standard is 
tapped with a No. 8-32 tap, the thumb­
screw will necessarily have to have the same 
thread. A thumb-screw with a No. 8-32 
thread will do for general use, but for long • 
distance work, say for distances over 250 

miles, where the adjustment must be very 
fine, a thumb-screw with a fine micrometric 

The parts being now assembled, make up a 
mixture of one part ·nitric acid and four parts 
water. Then with a pen dropper fill the 
carbon cup nearly full, and the detector is 
ready for use. Never leave the acid in the 
cup over night, as it would spoil. Draw it 
off with the pen dropper, and keep in a stop­
pered bottle, and it may then be used over 
and over. 

Figure 7 shows an excellent system of 
wiring for a complete receiving station, A 

FIG.S. 
i---------a 11 _____ __ 
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being the aerials, T, the tuning coil, C, ad­
justable condenser, D, the detector, R, high 
resistance telephone receivers, P, poten­
tiometer, and B, the battery. In connecting 
up the instruments the platinum wire must 
be connected to the positive terminal of the 
battery. This is absolutely necessary, as the 
detector will not work any other way. 

The battery should consist of not more 
than three dry cells at the most, but I prefer 
only two with a potentiometer of about 400 
ohms bridged around them, as I find this 
gives the best results. . 

For short distance work 7 5-oh.m telephone 
receivers will answer, but it is really sur­
prising how much clearer the signals come 
in and how much farther the receiving radius 
is increased when 1000-oh.m receivers are 
used, and for long distance work the high 
resistance telephones should be used if the 
experimenter wishes to get any satisfactory 
results at all. 

I will not attempt to describe the adjust­
ment of the detector, as that has been fully 
covered by several excellent articles in this 
magazine lately. 

AN tm:J3REAKABLE LEYDEN JAR 
Two ordinary tin cans may ·be used to­

make a serviceable Leyden jar, which has 
the advantage of being unbreakable, accord­
ing to Kosmos. 

Select two tins such that the diameter of 
the one exceeds that of the other by about 
one half inch. Cover the bottom of the 
larger tin (inside) with a disk of rubber or 
varnished cardboard. To the bottom of the 
smaller tin (on the outside) solder a piece of 
iron or copper wire, bent into a hook at the 
tip, or else ending in a ball. Around the' 
smaller tin wind an old rubber plate or 
several layers of silk rags or well-varnished 
parchment, folding this insulating layer down 
into the tin over the edge, an inch or more. 

Place the smaller tin, thus insulated, with 
the edge down, in the larger can, and the 
Leyden jar is completed, ready to be charged 
from a frictional machine or an electrophorus. 

The inner tin should stand out an inch or 
so above the outer can, to prevent sparks 
from passing over. 

THE production of a brown color on metals 
is not a difficult operation, but many platers 
are unfamiliar with the method of 
accomplishing it. Many wares thus fin­
ished are now found on the market. The 
methods given in some of the text-books 
for producing a brown color, and in which 
the so-called ''smear'' operations are em­
ployed, are not satisfactory, as they are too 
slow. 

The method of producing a brown color on 
metals is by the use of liver of sulphur on a 
bronze deposit. On copper or silver, liver 
of sulphur gives a black or chocolate color, 
but on bronze a brown color is produced. 

The work to be treated must first be bronze 
plated. The_ regular bronze solution con­
taining copper and zinc may be used, or 
that made of copper or tin. The effect of 
the liver of sulphur is the same. When a 
good deposit has been produced, the article 
is rinsed and immersed in a solution of liver 
of sulphur made as follows: -

Water... . . . . . . . . . . . . . . . . . . 1 gallon 
Liver of sulphur. . . . . . . . . . . . 2 oz. 

This solution is used cold and the work 
immersed in it. When the desired color 
has been obtained, the article is rinsed, 
and then scratch-brushed. • In this man­
ner the high lights may be relieved and 
shaded down to a brown in the background. 
The whole '' secret, " then; of produci.ng 
a brown color, is in the use of bronze in­

stead of copper for oxidizing with liver of 
sulphur. - The Brass World . 
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A BROOCH IN SILVER WIRE 

THE brooch illustrated at Fig. 1 is a good. 
example of a combination of rings and 
beads, etc., soldered together. The work 
of preparing the different parts will be found 
very easy by those who have made the tie­
pin described in our last chapter. 

The length should be about 1½ or 2 
inches, with a width of from i to ¾ inch, and 
the wire from 1-32d to 11-6th inch in diam­
eter. It will be necessary to draw the de­
sign with ruler and compasses on a piece of 
paper to actual size, and then bend each 
piece of wire to fit the drawing. The illus­
trations show a 2½-inch brooch, but those 
who desire to make one only 1½ or 2 inches 
long will have no difficulty in reducing the 
design. 

Commence by making the two large 
curves, taking care not to indent the surface 
of the wire with the pliers; the joint should 
be soldered and the work cleaned up. 

The piece should now be laid in position 
on the drawing, and then the square piece 
carefully fitted, allowing a trifle top and 

..,. .,, ~..:: :::::::,,, 

FIG. 1. BROOCH IN SILVER WIRE. 
(Drawn to an enlarged scale.) 

bottom for filing off to insure a hold for the 
solder. Solder up the join, and then pre­
pare the raised centerpieces shown in detail 
without the bead at Fig. 2, and in side ele­
vation with the bead at Fig. 1. These 
pieces should be carefully bent to shape and 
fitted tightly into the corners, and filed to a 
miter at the top. To prevent them moving 
during soldering, they should be carefully 
tied up with fine binding wire, after being 
painted with borax solution. The soldering 
should be carefully done to insure a perfect 
joint; and then the top may be filed smooth, 
a large bead made, filed flat underneath, 
and then soldered over the miter. 

The centerpiece may now be fitted with 
the small beads as shown, and placed in 
position and soldered up . 

We have now to construct the rings, the 
two large ones being made first. It will be 
advisable to form them a little larger than 
necessary· in order that they may be fitted 
very tightly. When they have been soldere~ 
up, fit in the four smaller rings, place the­
beads in position, and solder up. The work 
should now be placed in pickle, cleaned up. 
and any projecting pieces of solder filed off. 

FIG. 2 .. , DE1·arr, oir CENTRE, w1Taou·.r BE.-'-DS­
(PerspectJi.vo view.) 

The pin should now . be fitted, the parts. 
being shown in detail at Fig. 3-a the pin,. 
b the hinge, and c the catch. The wire, as 
it is, will not be stiff enough to use as a pin,, 
and to harden it a length should be plan­
ished up. For this work a small hammer 
and a flatiron for a stake will be the only 
tools required. Hit the wire, carefully turn­
ing it round and round, until it is quite 
stiff, and then bend the end over to form a 
loop, as shown at a, the projecting end being 
left a little longer in order to give a spring, 
to the pin. 

a 
C 

F1G. 3. DETAILS OF PI:ll. 

The hinge should be carefully bent and 
the feet flattened out on the iron, so that. 
they may be soldered tightly to the back_ 
The catch should be bent as shown at c~ 
and then laid on the iron, so that the foot·. 
may be flattened and the loop beaten the: 
other way, to render it quite stiff, as showni 
in the side view at c. 

In soldering on the hinge, so place it that 
when the pin is inserted the projecting end 
will butt against a part of the back. The 
end of the pin should be filed to a point>. 
and cleaned up smooth with emery cloth 
and a burnisher. 
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A MODEL STEAM TURBINE 

CHARLES BUYS 

THE popularity of the steam turbine 
among engineers is growing day by day. 
They realize that for some classes of work 
it hl;l,S-no superior as a prime mover. 

We will consider a model turbine power­
ful ~nough to operate a 10-20-watt dynamo 
or machine requiring like power. 

In designing this turbine, two main points 
were borne in mind, - to keep down the 
number of castings and to allow all machine 
work to be done on a 5-inch hand-turning 
lathe. 

Make the patterns of pine, ¼ inch thick. 
Cigar boxwood can be used. Make sure 
that the wood is perfectly dry and as free 
from knots and checks as possible. But two 
patterns are needed, - one (Figs. 1 and 2) 
the stator plates, A; and the rotor (Figs. 3 
and 8), B. 

Having received the castings from the 
foundry, make the rotor first. Take a round 
steel bar, 5-16ths inches in diameter and 2¾ 
inches long; center it in the lathe, and turn 
down to ¼ inch in diameter all over. 

Drill a ¼-inch hole in the rotor casting 
and mount it on the shaft setting, so that 
projection is ½ inch from one end of shaft. 
Then turn shaft to dimensions given (Fig. 6). 
Lay • off on the circumference of the rotor 
twenty-eight divisions equally spaced. Cut 
with a hack-saw slots¼ inch deep on lines, 
radiating from the center at each of these 
divisions~ Clean up with a fine file or 
emery all burred edges which may have 
been made by the sawing. Next take a 
strip of No. 24 gauge brass, 9-r6ths inch 
wide and 28 inches long, and saw it up into 
{-inch lengths. Lay these pieces on the 
wooden block A (Fig. 5), and curve them 
by striking the bar with a mallet. Solder 
a bucket in each of the saw cuts, and be 
careful to use only as much solder as is 
absolu~ely needed to hold the bucket in 
place. Mount the rotor in the lathe, and 
take a very light cut on the tops of the blades. 
Cut a brass strip ½ inch wide, 24 gauge, and 
12 inches long, and solder it on to the tops 
of -the blades. Do not lap the joint, but 
carefully butt it, and solder the ends together. 

Balance the rotor, and i.f it does not turn 
evenly, bore holes in the brass retaining 
strip until it rotates evenly and will stand 
still in any position. 

Turn your attention now to the casings 

or stator. Bolt them to the fac~ plate and 
turn one like A, Fig. 1, and then take the 
other and proceed as follows: Bore into 
each nozzle projection to the depth of ½ 
inch with a ¼-inch drill. This may be done 
as shown in Fig. 7; Then drill way through 
,vith a r-r6th-inch bit, and ream out with a 
taper reamer from the back side. Bore the 
four holes for the ¼-inch retaining bolts, and 
on the other casing take a cut r-r6th inch 
wide, r-32d inch deep, and 2 inches from 
center on the inside. 

Next take a strip of 24 gauge brass, r¼ 
inches wide and 12½ inches long, and set it 
into the cut on the casing; butt the joint 
where the two ends come together, _and solder 
the joint; then. solder this ring on to the 
casing which contains the nozzles. Bore a 
½-inch hole in the other casing, and solder 
a brass tube in it for the exhaust~ Bore 
3-16ths-inch holes in the centers of the 
casings and oil holes at the bearings. 

Next assemble the component parts, and 
it may be well to pack the joint J (Fig. 3) 
with cardboard or paper. 

Run a ¼-inch inside diameter brass supply 
pipe from your boiler to within a few inches 
of your turbine; then make a Y, and run a 
branch to each nozzle, and slip the branch 
on to nozzle projections, and solder. Gear­
ing may be applied to the shaft, or you may 
connect it direct to the armature shaft of 
your dynamo. 

With 40 pounds steam pressure, this little 
turbine will run sweetly and smoothly ~nd 
with considerable speed. Make everythmg 
but the shaft of brass or copper. 

Largest lnduc~on Motor 
THE largest induction motor in the world 

was started recently at Gary, Ind., where 
it is installed in a large rolling mill. T~e 
motor is rated to develop 6000 h. p. It 1s 

of the three-phase 25-cycle type, and two 
2000-kilowatt Curtis turbines generat~ the 
current necessary to operate it. The motor 
receives the current at 6600 volts. By 
using a step-by-step controller, starting at 
1350 volts, the motor was successfully 
started in the proper direction, coming to 
full speed in 45 seconds. 
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FORGING FOR AMATEURS-Part IV 

F. W, PUTNAM, B. S. 

IN the previous exercise I explained in observed that the punch is first driven about 
some detail the drawing out_ of a piece of halfway through the bar,. with the wo1;k 
metal, either ·by pounding or ~otherwise. It lying flat on the anvil. This, of course, will 
is frequently quite difficult to square up compress the metal which is directly under­
work readily, since the bar is apt to be neath the punch and cause a sligh~ bulge on 
forged into a diamond shape, or else one the opposite side of the bar, which all?ws 
corner will project out too much. A sec- the hole to be readily located. The piece 
tion cut through a bar which has been drawn is then turned over, and the punching com­
out in this way would appear in cross -sec- pleted from this side, the small piece, "A( 
tion similar to the sketches shown in Fig. 44. being then driven completely throug~. This 
A bar which has been hammered into this will leave a clean hole. If the punchmg had 
shape can be remedied by laying the bar been done all from one side, a considerable 
across the anvil ;md striking upon the pro- burr or projection would have been raised 
jecting corner with the hammer, as is shown on the side where the punch came through. 
in Fig. 45, the idea being to strike a blow "D" and "E" of Fig. 48 illustrate clearly 
in such a way as to cause the extra metal to the results of proper and improper punch­
be forced back into the body of the bar, and ing. If a hole is to be punched through a 
so gradually squaring it off. The arrow in- thick piece of stock, the punch is apt to 
dicates that the hammer, as it strikes the stick before the hole has been punched deep 
metal, should be given a sort of sliding enough. To prevent this, start the punch 
motion, so as to draw the met-al over in the and then remove it. Put in a little pow­
direction de.sired. It is useless to attempt dered coal in the hole and then continue 
to square up a corner of this kind by simply the punching. The coal will prevent the 
striking straight down upon ·tHe work. All punch from sticking. Having punched the 
the hammering must be done with the idea two holes required in the slotted end of our 
- force the metal back into the bar and hasp, use a cold chisel for cutting out the 

.away from the pr61ecting corner. iron connecting these holes. ,vork the cold 
chisel from both sides in exactly the same 

EXERCISE 3. A HASP 

'Figure 46 shows a hasp made 'from 3-16th­
inch Norway iron. First, form the end to 
be slotted, and punch two ¼ inch holes ¾ 
inch between, centers. This brings in an 
exercise on punching. There are two kinds 
of punches used for making holes in hot 
metal. First, a punch made from any heavy 
stock and provided with a handle used with 
a sledge hammer; and second, a straight 
·hand punch used with a hand hammer. 
'These. punches are mad~ of tool steel. The 
·hand punch is usually used for punching 
,small holes in light iron, and is simply a bar 
•of round, or octagonal, steel, about 10 inches 
long, having one end forged down tapering, 
the extreme end being : of the same shape, 
• but slightly smaller than the hole which is• 
· to be punched. The taper should be uni-
. form, and the extreme end should be abso-
• 1utely straight across. The heavy hammer 
·punch is shown in Fig. 47. The different 
views of Fig. 48 show very clearly the dif­

·ferent steps used in punching a clean hole 
:through a piece of hot iron. It will be 

way as the punch was used. You will re­
member that the cold chisel was described 
in the first article. In- using the cold chisel, 
be careful to cut tangent to both holes. It 
frequently happens in finishing up this slot 
that the outer edges of the hasp are not 
straight', and if the hasp is laid on its edge 
on the anvil and hammered to straighten 
out these edges, ,the slot will become par­
tially filled up. To avoid this, a piece of 
iron, a little under ¼ inch in thickness and 
tapering from ½ inc.h at one end to about 
r inch at the other end and ro inches long, 
can be driven into the slot, thus filling up 
the hole, and then by hammering on the 
edges of the hasp, it can be easily trued up. 
This wedge just referred to will be found 
invaluable for any such work. To finish 
the hasp, punch the hole as indicated in the 
drawing, the center being ½ inch from this 
end of the hasp. The corners at this end 
should be cut off on the hardie and then 
worked to a semicircle, keeping the punch 
in the hole. The other end is then to be 
rounded slighqy and tipped up a trifle. 
Usually hasps are made of common iron, 
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but for the beginner much better results 
will be obtained by the use of Norway iron, 
since it can be worked at a lower heat with­
out splitting, and be reheated several times, 
if necessary, without any damage to the iron. 

EXERCISE 4 
Figure 49 shows another exercise in draw­

ing out and punching. For this, use a bar 
of ½-inch round, common iron. First, heat 
the stock for about 3 inches from the end 
to a white heat, and shoulder in at this point, 
and draw out ¼ x I inch. Do not attempt 
to flatten the stock out at much under a 
white heat, as the end of the stock is very 
liable to crack. Next punch the hole far­
thest from the end, first holding the shoul­
dered point down, that it may lay flat when 
driving the punch through the pritchel hole. 
Next, punch the hole next the end round the 
end and cut off. Cut off the stock so that 
it will be of the required length, as indi­
cated in Fig. 49. 

EXERCISE 5. A GATE HooK 

Figure 50 shows a gate hook to be made 
out of Norway iron, stock 5-16ths inch 
square. It will first be necessary to deter­
mine what length of stock will be required 
to bend up the ends after it is forged into 
the proper size. This can be done very 
easily, by laying out the work full size, and 
then laying a string upon the lines to be 
measured. The hook will require about 3 
inches length of stock and the eye about 2i 
inches. It will be noticed that the hook 
and eye are to be forged round. Figure 51 
shows a layout of the bar with the two ends 
rounded, one to form a hook and the other 
the eye. 

Figure 52 shows the correct way of shoul­
dering the stock, so as to get it centered. 
Place the piece on the anvil in such a posi­
tion that the point where the shoulder is to 
be will come exactly on the nearest edge of 
the anvil. Next place the set hammer on 
top of the piece, as shown in Fig. 52, in such 
a way that its edge will come directly in line 
with the edge of the anvil. 

Figure 53 shows the wrong way of shoul­
dering the stock. It will be noticed that 
the shoulder is carried over on to the anvil 
instead of keeping it exactly at the edge, 
and the result is as shown, - a shoulder on 
one side only. In working this shoulder, a 
piece of stock would be turned continually, 
otherwise the shoulder will work in faster 

·on one side than on the other. Always make 

sure that the shoulder is kept exactly even 
with the edge of the anvil. The shoulders, 
when formed, are next to be bent one for 
the eye and the other for the hook. The 
twist is to be made as follows: -

First make a chalk mark on the jaws of 
the vise, so that the edge of the vise will be 
where one end of the twist is to come. When 
the end of the hook is even with the mark 
on the vise, heat the part to be twisted very 
carefully to an even yellow heat. Place it 
in the vise as quickly as possible, with the 
end even with the mark. Grasp the other 
end with the tongs, leaving the distance 
between the tongs and the vise equal to the 
required length of the twist, and twist it 
around one complete turn. The method of 
holding stock in the vise and the position of 
the tongs is shown in Fig. 54. 

EXERCISE 6. A STAPLE 

Figure 55 shows a staple to be made out 
of tinch round Norway iron. Draw both 
ends to the straight-edged !aper, as shown, 
and bend in the middle, taking care to bring 
the ends even. When bending, the inside 
diameter of the staple is to be ¾ inch. If 
the curve is not a perfect half circle, the 
staple can be opened up by placing it on 
the horn of the anvil • and striking a light 
blow with the hammer, drawing the blow 
in the proper direction, to cause the opening 
of the anvil. The curve can be best gotten 
by drawing it over the horn of the anvil, 
striking very light blows. 

EXERCISE 7. A PAINT HobK 
Figure 56 shows a paint hook much used 

by painters for holding a paint pail to the 
round of a ladder. For this, use ¼-inch 
round Norway iron, and take the necessary 
measurements for length from the directions 
already given for figuring out the required 
length for circles; the larger circles should 
be bent first and then the smaller circle. 
This iron is so light that heavy blows should 
be avoided, otherwise the stock will be flat­
tened out. 

UPSETTING 

The operation known as upsetting is fre­
quently used in welding two pieces of. iron 
together. A piece is said to be upset when 
it ·is worked in ·such a way that its length is 
shortened and either or both its -thickness 
and width increased. • There are several 
ways of upsetting, the method naturally de­
pending largely on the shape the work is in. 
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When short pieces· are to be upset, the stock 
is usually stood on end on the anvil, and 
blows struck directly on the upper end. 
The work must always be kept straight. 
After. a few blows have been struck, the iron 
usually starts to bend, and requires re­
straightening before further upsetting can 
be done. If only one portion of a piece is 
to be upset, then the heat must be confined 
to that part, since the part of the work which 
-is hottest will be upset the most. Fig­
ure 57 shows a common result of upsetting 
a short piece for its entire length. This 
may be due to two causes, - either the 
blows of the hammer were not heavy enough, 
or the ends were hotter than the center of 
the stock. In order to bring a piece of this 
kind to uniform size throughout, it should 
be heated to a much higher heat in the center, 
and upset with heavy blows. If the work 
is very short, it is not always easily possible 
to confine the heat to the middle part. In 
such case, the bar may be heated all over 
and then the ends cooled, one at a time, in 
water. If light blows are used, the effect 
of them fails to ·reach the middle of the 
work, and consequently the upsetting is 
then only on the ends. • 

Figure 58 shows the result of heavy blows 
combined with good heating. It will be 
noticed that the work is upset more in the 
middle and less on the ends. . A piece of 
this kind may be brought to uniform size 
throughout by first heating one end and 
upsetting it, and then treating the other in 
the same way, in every case confining the 
heat as much as possible to the ends. A 
long bar may be upset by laying it across the 
face of the anvil, the heated end extending 
2 or 3 inches over the edge, the upsetting 
being accomplished by striking against this 
e:nd with the hammer or sledge. If the 
work is heavy, the weight should offer 
enough resistance to the blows to prevent 
the piece from sliding back too far at each • 
blow. With lighter pieces, however, it is 
usually necessary to hold a sledge against 
tb,e unheated end so as to prevent the bar 
from sliding too much. Heavy pieces are 
frequently upset by lifting them up and 
dropping or driving them down on the face 
of the anvil or against a. heavy block of iron 
resting on the floor. • 

Figure 59 shows the effect of the blows 
when the end of a bar is upset. . The upper 
view shows the effect of too light blows, and 
tl;ie lower view shows the bar properly 
heated and upset with heavy blows. 

A New Aluminum Solder 
THE demand for aluminum solder has in­

creased in proportion to that of aluminum, 
and while many aluminui:n solders have been 
placed on the market, some of . them, in 
fact nearly all, have failed to fill the. re­
quirements demanded for this class of work. 
The requirements of a good aluminum 
solder are that it shall actually adhere to the 
aluminum and produce a good joint, and, 
at the same time, melt at a sufficiently low 
temperature to avoid melting the· aluminum 
while it is being used. 

Among the aluminum solders that have 
lately appeared on the market, none· seem 
to have the merit of that discovered by 
Dr. Otto F. Reinhold, a German chemist. 
For years Dr. Reinhold has made a study 
of soldering aluminum and has carried out 
a large· number of experiments on the sub­
ject. The result has been the discovery of 
a solder for aluminum that will not only 
adhere, but at the same time requires no 
flux when it is used. So far as known, 
there have been no aluminum solders 
placed on the market having this property. 
On this account, the solder has been given 
the name of "No-Flux." 

To solder aluminum with it, the parts 
should be well cleaned from grease with 
benzine, and then scoured with a steel 
brush, emery cloth, or other suitable ma­
terial. It is just as necessary to clean the 
metal as in any other soldering operation. 
The soldering is preferably done with a 
blowpipe, although a soldering iron may 
be used if desired. In soldering any metal, . 
a blowpipe always produces better results 
than a soldering iron, and should be em­
ployed wherever it is possible to use it. 

The blowpipe is applied to the aluminum, 
and then the solder rubbed on. When the 
solder melts and a few drops have been al­
lowed to fall upon the surface, they are 
rubbed on the point by a steel brush so that 
the solder spreads over the surface and 
produces intimate contact. A bundle of 
small steel wires may be used for the brush 
or a piece of flattened steel. It matters 
not as long as the solder is spread. The 
scraping, however, is ·necessary in order 
to ·remove the dross which forms. The • 
solder will then flow and form a good joint. 
In soldering two pieces together, the joint 
should first be covered· with the solder and 
then placed together and. the blowpipe 
applied to produce the solid join~: • 
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RECENT CONTRIBUTIONS TO ELECTRIC WAVE TELEGRAPHY·~ • • 

PROF. J. A. FLEMING, M.A., D. SC., F. R. S., M. R. I. 

Pender Professor of Electrical Engineering in the University of London 

THE achievements and possibilities of 
wireless telegraphy have not yet ceased to 
interest the public mind. In less than ten 
years from the practical inception of that 
form of it conducted by electric waves, it 
has developed into an implement of im­
mense importance in naval warfare and 
maneuvers. It bas provided a means of 
communication between ship and shore 
which has added greatly to the safety of 
life and property at sea. It has so far al­
tered the conditions of ocean travel that 
great passenger liners, separated by vast 
distances on stormy seas, speak to each 
other through the ether· with far-reaching 
voices, and are never out of touch with land 
during the whole of their voyage from port 
to port. 

You are doubtless aware that it is now 
the usual thing for an Atlantic liner, equipped 
with long-distance receivers, to be in com­
munication with either the Marconi stations 
at Poldhu in England or Clifden in Ireland, 
and that at Cape Cod in the United States, 
throughout the voyage, and at the same time 
to exchange messages not only with the other 
shore stations when passing, but with a score 
or so of sister vessels during the journey.t 

On board many of the Cunard liners 
small daily newspapers are published, con­
taining the latest news of the day sent by 
wireless telegraphy from both coasts. 

Every important navy in the world has 
now adopted it in some form as an indispen­
sable means o( communication. 'In our own 
navy, Admiral Sir Henry Jackson, to whom 
the country is so much indebted in this 
matter, informs me that every ship above 
the size of a torpedo boat is or will soon be 
fitted. Large battle ships carry fairly high­
power transmitters for long-distaQce work. 
The admiralty are satisfied that this method 
of signaling is of the greatest utility, and 

*Paper read before the Royal Institution of Great 
Britain at its weekly evening meeting, Friday, 
May 24, 1907. 

tThe Cunard liner "Lucania," which arrived 
March 18, 1907, at Liverpool from New York, 
reported that she was, when in mid-Atlantic, in 
communication by wireless telegraphy with Poldhu, 
in Cornwall. and Cape Cod, in the United States, at 
the same time: During the voyage she spoke with 
thirty-two North Atlantic steamers, and.with twenty­
four of these she had wireless communication. __ 

there is no need to remind you of the evi­
dence of this furnished in the recent Russo­
Japanese war. No modern liner or large 
passenger vessel is now ·complete without a 
wireless telegraph equipment, and an elab­
orately organized system of communication 
has been created by the Marconi Company 
in connection with this marine telegraphy. 

Concurrently with this practical develop­
ment of the art, much scientific· investigatioI). 
,has been conducted, having for its object 
the elucidation and measurement of the 
various physical operations involved, as well 
as further improvement. There comes a 
time in the history of every applied science 
when the ability to measure precisely the 
effects concerned is a condition of further 
progress. It is this alone which enables us 
to test our theories, or hold in leash hasty 
opinions as to the possibilities of the inven­
tion. 

In considering, then, during the present 
hour, some of the recent contributions to • 
this new telegraphy, we may pay a moment's 
attention to the nature of the things or efferts 
in it which can be measured. An essential 
element in all electric wave telegraphy is the 
elevated insulated wire or wires called the 
antenna, in which high frequency electric. 
currents are set up, and from which the 
electric waves radiate. Consider a long 
vertical wire, insulated completely from the 
earth and charged with electricity. (See 
Fig. 1.) There must be somewhere on the 
surface of the earth near by a charge of 
opposite sign. If the wire is negatively 
charged, then, on its surface, there is, ac­
cording to modern views, an excess of nega­
tive ions or electrons, and on the ground 
surface round the wire there is a deficiency, 
- that is, there is a positive. charge. Fur­
thermore, in the interspace around the rod 
there is a state of strain of some kind dis­
tributed along certain curved lines, com'" 
monly called lines of electric force. From 
one point of view, these lines may be regarded 
simply as a convenient mode of delineating 
the direction of the strain, having not more 
material reality than lines of latitude and 
longitude. There are, however, some rea­
sons for considering that they do possess a,n 
actual physical existence, and that they are 
a necessary part _of the mechanism of atoms 
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J<:ig. 1. Lines of Electric Force round an Antenna before 
Discharge 

and electrons.* They have a stron& resem­
blance in many ways to the vortices or vortex 
lines, which can be created in a fluid. More­
over, just as vortex lines in a fluid_ can ~e 
self-dosed or endless, or else terminate m 
little whirlpools on the free surface of the 
liquid so lines of electric force can form 
either' closed loops, or else have their ends 
terminating on opposite charges of elec­
tricity; that is, on an electron at one end, 
and the positive· charge of an atom, whatever 
that may be, at the other end. Suppose, 
then, that the rod is suddenly connected to 
the earth at the· bottom end by allowing it 
to spark to the earth. Its electric charge 
rushes out; that is, the excess or deficit of 
electrons on its surface disappears, and this 
movement of dectricity constitutes an elec­
tric current flowing into" or out of the rod 
from the earth. The electrons, however, 
possess inertia or mass; hence, when they 
rush out of the rod into the earth, they not 
only discharge it, but overdo it, and leave 
the rod with a positive charge. They then 
rush back again, and the process • repeats it­
self and we thus obtain a rapid ebb and 
flo~ of electricity into and out of the wire, 
called a series of electric oscillations. Each 
rush, however, is feebler than the last, and 
therefore the oscillations decay away or, as 
it is termed, are damped. The energy rep­
resented by the initial charge is frittered 
away, partly ov..ing to collisions of the elec­
trons and atoms in the rod and spark dur-

*Cf. Faraday. "Experimental Researches in 
Electricity," Vol.· III, Series XXIX, 3273, 3297, 
and 3299 .. On "Physical Lin~ of ~agn~tic 
Force." Faraday used the ell.-press1on phys1ca! ½ne 
of force to denote their concrete reality as d1stm­
guished from a mere geometrical c<;mceI?tion;, Al:o 
in his paper, "Thoughts on Ray V1brat1ons, !'lnl. 
Mag., Vol. XXVIII, Series 3, 1846, he cons11ers 
that light inay be a vibration propagated along Imes 
of force. See also J. J. Thomson, "Electricity ~nd 
Matt~," p. 53, for an argument. for the physical· 
reality ,of lines of electric force drawn from the 
ionization of gases by Rontgen rays. 

ing the· movement, and par_tly be~aus~ t~e 
electron radiates or commumcates its kmetic 
energy to the medium when it is accelerated 
or retarded. • • 

We have next to attend to the effects 
taking place outside the rod or antenna. 
As the negative charge disaprears from the 
rod, owing to the removal of the excess of 
free electrons from its surface, .the ends of 
the lines of electric force which. abut on it 
and stretch between it and the earth glide 
downwards along the rod, and end by form­
ing a semi-loop of electric force or strain, 
with its ends or feet resting on the earth. 
(See Fig. 2.) This arises from the facts 

Fig. 2. Dia~liiatic Represcnlation or-the J?etachment 
of Semi-loops of Electric Stra.i n from a. Sun pie 

Marconi Antenna. 

that the lines of force exercise a lateral 
pressure on each other, whilst lengthway 
they are in a state of tension, and also that 
lines of electric strain cannot exist inside a 
conductor such as a spark. Hence, when 
the spark happens, the lines which a moment 
ago stretched across the spark-gap disap­
pear. There is then· an unbalan_ced pres­
sure on the remaining lines, which are thus 
squeezed in toward the gap and deformed, 
so that they finally extend, not from rod to 
earth, but from two adjacent places on the 
earth, and form a semi-loop. 
• But, as above explained, the rod does not 
simply become discharged. Owing to the 
inertia of the electrons when they rush out, 
thry more than discharge the rod; they 
overdo it and leave it positively charged. 
This, then, implies that a fresh system of 
lines of electric force grows up between the, 
earth and the rod, and the first formed set 
of semi-loops is pushed outward. Then the 
process is repeated as the oscillati~~s of the 
electrons in and out of the rod die away 
and in the space around we have a system 
of semi-loops of electric force being pushed 
outward in every direction, as shown in. ~he 
diagram in Fig. 2.* ,·, , 

., ) 

*In referring to lines or semi-loops of electric 
force as moving through space, ;-Ve ?o not neces-, , 
sarily mean to imply that each line is ear-marked 
so that it preserves an individual identity. All that 
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There is, however, another factor involved 
in the process. The movement of the elec­
trons into and out of the rod constitutes an 
alternating electric current, and this is 
accompanied by the production of an alter­
nating magnetic field, the direction oj which 
is represented by a system of concentric 
circles, with their centers. on the antenna. 
(See Fig. 3.) When the current in the rod 
is reversed in direction, the field is not 
reversed at all parts of space instantaneously, 
hut the reversal is propagated outward 

A 

Fig. 3. Lines of Mag111'tlc Force round llll Antenna 
during Discharge 

with the speed of light. Accordingly, the 
electric oscillations in the antenna create 
periodic variations -of magnetic force and 
electric force in the space outside. At points 
near the earth's surface, some way from the 
rod, the magnetic force is parallel to, and 
the electric force perpendicular to, the sur­
face of the earth or sea. Experience shows 
that electric wave telegraphy over any large 
distances cannot be conducted unless the 
antenna is· so placed that the electric force 
is perpendicular to the surface of the earth 
or sea. 
• At any distance from the antenna, and 
at any one spot, the magnetic and electric 
forces are therefore periodically varying in 
magnitude, and owing to the finite rate of 
propagation of the forces through space, we 
find that at certain equispaced intervals these 
forces are similarly reversed in direction at 
the same instant. 

actually happens at any point in the field is a peri­
odic oscillation or cyclical change in the electric 
and magnetic force at that point. This, however, 
is repeated successively from point to point, and 
we may hence speak of the line of force as moving 
forward, just as we speak of a surface water wave· 
movi~ forward, when in reality the only move­
ment 10 the latter case is a small up-and-clown 
motion of the water at each place, or at least a 
circular motion of no very great extent. 

When we speak of the length of the elec­
tric waves, we mean the shortest distance 
which separates two adjacent places at 
which either the electric or magnetic force 
reverses direction in the same way at the 
same instant. In wireless telegraphy the 
length of waves employed may vary from 
200 to 300 feet to many thousands of feet 
or several miles. The determination of this 
wave-length is a practically important mat­
ter, and accordingly instruments have been 
designed specially for its measurement by 
Donitz, by Professor Slaby, and by me. I 
have ventured to name my own appliance 
for measuring long electric wave-lengths a 
cymometer. * 
• The importance of the measurement is as 
follows: We know that the properties of 
short electric waves constituting light and 
radiant heat depend upon their wave-length, 
and that some bodies are opaque to light 
waves, but transparent to heat waves. So, 
in the .case of the much longer ether or 
electric waves used in telegraphy, the ease 
with which they pass through buildings, 
forests, and even mountains or cliffs, or 
round the. earth's curved surface, is deter­
mined by their wave-length. Waves of 100 

or 200 feet in length are considerably ob­
structed by the closely packed houses in a 
town, but much longer waves go easily 
through them. The measurement of the 
wave-length is made to depend upon the 
fact that there is a simple relation between 
the velocity of these waves (which is the 
same as that of light), the periodic time of 
the oscillations in the antenna, and the wave­
length as expressed by the formula wave­
length = velocity X periodic time. Since the 
velocity is nearly 1000 million feet per 
second, the wave-length in feet is easily found, 
when we know the time period of the osc~a­
tions in the antenna. This last quantity 
can be found by placing near to the antelll;a 
a circuit in which secondary electric oscil­
lations can be sympathetically induced by 
those in the antenna. For this purpose we 
must have a circuit which possesses the t-r.:o 
qualities of capacity and irn;luctance. This 
is secured by joining in series some form of 
Leyden jar or condenser and some form of 
spiral_._wave or inductance. Moreover, we 

*See Proc. Roy. Soc., Vol:LXXIV, p. 490, 1905, 
on an "Instrument for the· Measurement of the 
Length of Long Electric Waves." Also Phil. ~fag., 
June, r9o'5, on the "Applications of the Cymom­
eter." 
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must have the means of varying this capa­
city and inductance, so as to bring the cymom­
eter circuit into tune, as it is called, with 
the antenna. Every such circuit containing 
capacity and inductance has a natural period 
of electric oscillation, resembling in this re­
spect the time of swing of a mechanical 
system composed of a heavy body suspended 
by an elastic spring.* 

In my cymometer the condenser part con­
sists of one to four sliding tubes, each con­
sisting of a pair of brass tubes, separated by 
an ebonite tube. The outer tubes can slide 
off the inner o~es, and so vary the capacity. 

: The inductance consists of· a long spiral of 
copper wire, and the circuit is completed by 
a thick copper bar. :Matters are so arranged 
that when the outer tubes are drawn off 
the inner tubes so as to vary the electrical 
capacity, the effective amount of the spiral 
included in the circuit is simultaneously 
varied in exactly the same proportion. To 
determine when the time period of the cy­
mometer circuit is in agreement with that 
of the antenna, I use a neon vacuum tube. 
Some three years ago I found that such a 
tube was extremely sensitive .to a high fre­
quency electric field, being caused to glow 
brilliantly when subjected to its action. 

You are already familiar with the beauti­
ful method discovered by Sir James Dewar 
for. obtaining neon from atmospheric air 
by the use of charcoal at very low tempera­
tures, and tubes filled with rarefied neon . 
prepared by his process are able, as I have 
shown, to serve important purposes in con­
nection with wireless telegraphy. 

In the cymometer a neon tube is con­
nected to the opposite coatings of the con­
denser. If then the cymometer bar is placed 
near to the lower part of a transmitting an­
tenna, and we slide along the outer condenser 
tube, thus varying the capacity and induct­
ance of the instrument, provided it has a 
suitable range, a position will be found in 
which the neon tube glows brightly. The 
cymometer is equipped with a scale, which 
shows for every position of its handle the 
corresponding frequency or time period, and 
. the related wave-length. Hence, the sim­
plest operation, which a child can perform, 
serves to determine in one instant the fre­
quency of the oscillations in the antenna 

*If the capacity C is reckoned as usual in rnicro­
farads, and the inductance L in centimeters, then 
the time period T of the oscillation is given by the 
formula T= V CL + 5,033,000. • 

and the wave-length of the radiated waves. 
I have devised instruments of this type cov­
ering the whole range of wave-length meas­
urement from 50 to 100 feet up to 20,000 

feet or more. An instrument of the same 
kind, but with a more sensitive oscillation 
detector than a neon tube, can be used to 
measure the wave-length of waves being.re­
ceived on the antenna. The cymometer has 
other uses besides wave-length ~easure­
ment. One of these is to.draw a resonance 
curve and thence reduce the rate of decay 
of the oscillations in a train and their num­
ber. In a train of oscillations the time 
period occupied by each oscillation, whether 
of current or potential, is the same, but the 
amplitudes die away in geometric ratio. 
Hence the ratio of two successive amplitudes 
or oscillations is constant, and the natural 
logarithm of this ration is called the decrement. 
We can determine this decrement when we 
know the frequency of the oscillations in the 
primary circuit and the current induced in 
any secondary oscillation circuit, placed near 
to the first, when the latter is in exact syn­
tonism, and also slightly out of syntonism, 
with the primary. Employing a formula 
of Bjerknes, we can find the sum of the 
decrements D and d of the primary and 
secondary circuits by the formula 

( n) i/ a~ • 
D + d =.,,. r + N A~ - a~ 

where a is the current in the secondarv cir­
cuit when it is tuned to a frequency .;, and 
A is the ma::dmum current • when the sec:­
ondary circuit is tuned to agree with the 
frequency N of the primary circuit. 

For this purpose, I modified the cymom­
eter by including in the bar two fine re­
sistance wires, against one of which a sen­
sitive thermo-junction of iron and bismuth 
is attached. This enables me to measure 
the value of the current in the cymometer bar. 
The process of measurement is then as fol­
lows: We place the cymometer alongside 
the antenna and ·slide along the handle 
slowly, thus altering its time period or natu­
ral frequency .. vVe observe the current and 
frequency, and plot a curve called a reso­
nance curve showing the secondary or 
cymometer current in terms of the fre­
quency. (See Fig. 4.) This curve rises to 
a maximum value, sometimes very sharply, 
the maximum corresponding to the condition 
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Fig. 4. Resonance Curve of Loosely Coupled Oscillatory Circuit 

of exact syntonism between the antenna and 
cymometer circuits.* 

From the curve we can determine the sum 
of the decrements of the cymometer and 
antenna. A second experiment made with 
a known additional resistance inserted in 
the cymometer bar enables us to eliminate 
the decrement (D) of the cymometer itself, 
and thus find that of the antenna alone. 
When this is done, we know what percentage 
each oscillation in the antenna is of the 
previous one. Suppose we agree that when 
the oscillations have decayed away to one 
per cent of their initial value, the train shall 
be considered to be finished; then another 
simple formula, M - (4.605 + D) + 2D, en­
ables us to find the number of complete 
oscillations M in a train when we know the 
decrement D.t 

Electric oscillations are classified into 
highly damped and undamped varieties cor­
responding to few, many, and infinite oscil­
lations in a train. (See Fig. 5.) In electric­
wave telegraphy we have various kinds of 
transmitters or wave makers which are in­
tended to create these types of oscillation. 
In the first case, if we set up an antenna a·nd 
connect the lowel'. end to one of the spark­
balls of an induction coil, the other being to 
earth, we have an arrangement which pro­
duces highly damped oscillations and waves. 
(See Fig. 6.) This is due to the fact that 
since the capacity of the antenna itself is 
small, the energy which can be stored up in 
it and liberated at each spark discharge is 

*lf the damping of the secondary circwt is small, 
as it is in the case of the cymometer circuit, then 
the resonance curve is very sharply peaked or rises 
quickly to a maximum when the primary osdlla­
tio~ are feebly damped, provided always that the 
"coupling" or mutual inductance of the two con­
nected circuits is small. 

tsee "The Principles of Electric Wave Teleg­
raphy," Fleming, p. 167. 

also small, at most a fraction of a foot-pound 
or a few foot-pounds. Hence it is rapidly 
frittered away by resistance and in radiation, 
and the oscillations are few, say half a dozen 
or so, and highly damped. If, however, we 
form an oscillation circuit consisting of a large 
condenser, inductance, and spark-gap, we 
can store up a larger amount of energy and 
liberate this suddenly across the spark-gap 
at each discharge. (See Fig. 7.) If, then, 
these oscillations are made to induce others 
in a directly or inductiveiy connected an­
tenna, we can liberate the energy as radiation, 
and having a larger store to draw upon, create 
longer trains, say of 20 to 100 more feebly 
damped oscillations. 

Corresponding to these types of trans­
mitter there are various suitable forms of re­
ceiver. With a highly damped r~diator we 
must use some {orm of wave-detector, such 
as a coherer, which is chiefly affected by the 
first or maximum oscillation, and this must 
be inserted in a receiving circuit which is 
easily set in oscillation by a single, or at most 
a few electro-magnetic impulses. On the 
other hand, this renders the receiver more 
liable to disturbance by vagrant electric 
waves, due to atmospheric electricity, or 
other transmitters, if of sufficient strength. 

If, however, we employ a feebly damped 
radiator emitting long trains of waves, say 20 

to 50 waves, we can make use of a stiffer re­
ceiver circuit, that is, one containing a good 
deal of inductance, and a detector such as 
Marconi's magnetic detector, which operates 
under the action of feeble, but oft-repeated 
and properly timed impulses. We have 
then the advantage that the receiving circuit 
can be made far less sensible to non-syntonic 
or isolated impulses, unless these are of ex­
treme violence. 

Again, there are certain forms of detec­
tor - such as the thermal - and one of my 
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own, to be described presently--'- which are 
affected by the product of the mean-square 
value of the oscillations during a train and oy 
the number of trains per second. Hence, in 
this case the effect on such a receiver at a 
given distance under the same conditions, 
will be increased by increasing the number of 
trains of oscillation per second, as well as by 
diminishing damping in each train. It was, 
therefore, foreseen that we should gain some 
advantage by the use of undamped trains if 
some form of electric radiator could be found 
emitting waves continuously, like the steady 
note of an organ pipe, rather than sounds like 
the intermittent blast on a trumpet or blows 
on a drum. There are at least three ways in 
which these undamped oscillations can be 
created. The first is a mechanical method, 
viz., by a high frequency alternator. Assum­
ing we possess an alternating current dynamo 
giving a current of a sufficiently high fre­
quency, we can connect one terminal to earth 
and the other to a radiating antenn~, and 
then on setting the machine in operation, 
high frequency undamped currents would be 
created in the antenna, and corresponding 
waves radiated. To secure the best results, 
it is necessary, however, to syntonize the 
free-time period of the antenna circuit and 
the natural frequency of the alternator. The 
chief difficulty, however,_ is to construct a 
machine which shall give alternating currents 
of sufficiently high frequency and voltage 
with sufficient power and current capacity. 
Sixteen or seventeen years ago, Prof. Elihu 
Thomson and M. Tesla built dynamos giv­
ing an alternating current of ro amperes at a 
frequency of ro,ooo to 15,000, and an output 
of about rooo watts. Mr. Duddell exhibited 

to the physical society, in April, 1905, an al­
ternator capable of a frequency of 120,000, 

but ·its power output was not more than 0.2 

watt. I have on the table a small alternator 
made by Mr. S. G. Brown, giving an alter-_ 
nating current having a frequency of 12,000, 

an e.m.f. of 20 volts, and a power of about 50 

watts. Professor Fessenden has recently given 
a description of an alternator made for him 
having a frequency of 60,000, with an output 
of 250 watts, running at a speed of ro,ooo 
r.p.m., and giving an e.m.f. of 60 volts. 
Since steam turbines of the Laval type are 
now made to run at 500 revolutions a second, 
it is not difficult to construct an inductor al­
ternator having a frequency of 50,000 to 
roo,ooo. Such a type of alternator has, how­
ever, always a large fall in terminal potential 
difference if called upon to give out current. 
For this reason, a type of machine without 
iron in the armature is to be preferred, but 
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Fie r. -Anti-non <'mill mi; st1ongly clamped 
t!'legraphic l'l<'clric waves. 
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F10. 7.-Antenna emitting feebly damped telegrapblc 
electric waves. 

then it becomes more difficult to balance the 
moving parts for very high speeds. In spite 
of some attempts, the difficulties of making 
and driving a high-frequency and high­
potential alternator of any considerable out­
put, say ro kilowatt size, have not yet been 
overcome. Even if we could secure a fre­
quency of 50,000, this corresponds to a wave 
of four miles in length, and special antenna 
arrangements are necessary to radiate and 
receive such waves. Hence the alternator 
method of electric wave production will cer­
tainly not supersede the spark method, al­
though in some cases it may be practicable 
and useful. 

(To be contintted.) 

HOW TO CONSTRUCT A GOOD 
DOUBLE-ACTING PUMP 

P. J. O'HARA 

A VERY efficient double-acting 
force pump can be made by any 
one with very few tools. The 
material needed consists of stand­
ard pipe and pipe fittings, such 
as may be readily obtained at 
almost any hardware or farm 
implement house. As may be 
seen by the drawing, the follow­
ing parts are required: One 
cross (C), two elbows (E), three 
tees (T), nine nipples (N), three 
unions (U), one cap (K), four 
check-valves (V), one brass tube 
for cylinder (B), two pieces of 
pipe the same length as the cyl­
inder (P), one brass rod threaded 
at both ends (R). 

The brass tube should be perfectly true 
inside, if it is desired to use a bras~ piston; 
however, this is not necessary even, for a 
good working pump. The. piston may be 
made by clamping heavy pieces of leather 
between two heavy washers,· or flanges, as 
shown in the drawing. The nipple, through 
which the piston rod passes, should be filled 
about three fourths of its length with babbitt 
metal, and then bored out so that the piston 
rod will be a good fit, but not too .tight. 
The cap (K) should also be bored, but large 
enough so that the piston rod will not be 
cut by it. The unfilled portion of the nipple 
and the cap form the stuffing box. 

No dimensions are given here, but any 
one who desires to construct a pump of this 
type may choose sizes of pipes and fittings 
to meet his requirements. The cylinder need 
not necessarily be the same size. as the pipe 
and pipe • fittings, but if the water is to be. 
forced any considerable height, it is Il.Ot well 
to have it too large. A pump of this type 
has been in use for over four years, anq 
pumps water into a reservoir under a r 50-
foot head. The pump is bolted to- a heavy 
plank by means of yokes, and . the . piston 
rod is made to run true by the use of a simple 
guide and crosshead, to which is connected 
the pitman. The pump is direct connected 
to a small overshot wheel, which furnishes 
the necessary power. Any bright boy may 
easily construct a pump of this type, which 
may be operated by a wind-mill, gasoline 
engine, or any other source of energy. 

B 
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A REVOLVING BOOKCASE 

A SMALL revolving bookcase is a very 
useful piece of furniture, and although it 
may appear to be somewhat di.ffic~lt to 
make, it is comparatively an easy piece of 
work. We will suppose that oak is to be 
the timber used and ·we wish to have two 
shelves, one, the top one, for books not more 
than 9 inches, and the bott-0m. shelf to take 
books up to r r inches. The_ height fr~m the 
floor will be 2 feet 4½ inches and the sides of 
top r foot 9 inches, this being a very con­
venient size. 

The first thing will be to get ~ut the ~imber, 
and the following shows the fimshed_ sizes: -

Top. - One piece, r foot ~ mches x . 
r foot '9 inches x ¾ inch; one piece, r foot 
7 inches x r foot 7 inches x ¾ inch. . 

Shelves. -Two pieces, r foot 7 mches x 
1 foot 7 inches x ¾ inch. . 

Laths.-Sixteen pieces, r foot ro¼ mches 
x r¼ inches xi inch. . 

Box.-Two pieces,· r foot II mch~s x 3 
inches x ¾ inch; two pieces, r foot 1 r mches 
x r½ inches x ¾ inch. . . 

Upright Post. - One piece, r foot 2 mches 
x 2 inches x 2 inches. 

Plinth. - Four pieces, r foot 9 inches x 
2½ inches x ¾ inch; four pieces, 1 . foot 8½ 
inches x 2 inches x ¾ inch. . 

Crossfeet. - Two pieces, 1 foot ro mches 
x 2 inches x 2 inches. • 

Brackets. - Four pieces, 7 inches x 2½ 
inches x ¾ inch. 

Arms. -Twelve pieces, 10¾ inches x 
¾ inch x ¾ inch. 

Book Stops. - Eight pieces, r 1 inches x 
i inch x ½ inch. 

The above lengths may be cut from two 
ro½ -foot lengths of II inches x ¼ inch oak, 
and 5 feet of 2¼ inch x 2¼ inch stuff. 

Having procured the wood, the first thing 
will be to cut off two r foot 9½ inch lengths 
and six r foot 7½ inch lengths; plane these 
up quite true to ¾ inch thick and glue them 
up in pairs, one top, one under-top, and 
two shelves. Care must be taken that the 
joints for gluing are very true, and the glue 
used very hot, and if the glue is well rubbed 
out of the joj.nts, it will not show when set. 
While waiting for these pieces, the box may 
be made; this is shown in section at Fig. 3, 
and in detail at Fig. 2. Inside the box is the 
round upriobt post, and to the outside is 

t> (" ") h" h secured the arms, shown at a , on w ic 
the shelves rest. Two pieces are cut off to 
1 foot r r inches and planed to 3 inches 
wide· another two pieces same length are 
cut planed tor½ inches wide and these pieces 
are' glued, screwed, or nai!ed together, _form­
ing a hollow box, r foot r I mches and 3 mches 
square outside. 'vVe have now to make grooves 
in this box, as shown at "b," one ¾ inch 
wide, ¼ inch deep, top and bottom, and 
another 9¾ inches away from the top. In 
these grooves the ¾ inch x ¾ ,inch arms should, 
later on be screwed, each one being ro¾ 
inches l~ng, with the exception _of the four 
bottom pieces, which are only 9¾ mches long. 
The shelves may now be cleaned up, and 
the sides sawn down to bring them square, 
each shelf being r foot 7 inches x r _foot 
7 inches. Both sides should have a 3-mch 
slot cut in the center, and then they may be 
slipped in position, and the arms screwed 
in place as shown at Fig. 2, also the shelves 
should be screwed to the arms, taking care 
that the screws do not come through the 
top of the shelf. The book stops, 1 r inches 
x ¾ inch x r½ inches, should now be ~crewed 
on the shelves as shown, and agamst the 
outside of the box. At this stage it will be 
as well • to prepare ~he boar~ und~r-top 
shown at Fig. 4, and m the section (Fig. 3). 
This should be r foot 7 inches square, and 
in the middle a ·small iron plate, about 
2 inches square, shown at Fig. S, should be 
screwed as shown at Fig. 4. The plate 
need not be more than ¼ inch thick. When 
this is done screw the boa.rd to the top arms, 
and then p~epare the top to r foot 9 inches 
~quare, and chamfer the edge to ¼ inch. 
Glue and screw the top to the under board, 
but place the grain across th~ other, so that 
it will keep quite true. 
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We have now to place the plinth in posi­
tion. Plane up four pieces to 2½ inches x 
¾ inch and miter the corners to make a frame 
1 foot 9 inches outside measurement. The 
corners may be nailed as well as glued, but 
care must be taken to carefully fill up the 
nail holes. Underneath this frame another 
frame should be glued and nailed, but the 
wood should be upright and r foot 8½ inches 
outside measurement, the plinth should be 
glued and screwed on underneath the bottom 
shelf, as shown in the section of Fig. 3. We 

't 
FIC3 

have now to nail or screw the laths, the first 
one flush with the corner, and the last flush 
with the outside edge of the book stops. 
These may be plain, as shown, chamfered 
or even beaded, but it ·will be more in keep­
ing with the work to have them quite plain. 
This completes the bookcase, and we have 
now to make the stand, as shown at Fig. 6. 
The upright should, if possible, be turned 
to r½ inches diameter to within 4½ inches of 
the end. If not, the round should be care­
fully worked ·with a spoke-shave, and plane. 

◊ 
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and finish smooth with file and glass paper. 
Cut a r inch square tenon, 2 inches long on 
the end, and then prepare two lengths to 
2 inches square for the crossfeet, join them 
together with a lapped halving joint, and 
in the center cut a r-inch mortise, glue up 
the work, chamfer the ends, and then put 
in the upright. In the top of the upright 
drive a stout screw to within ½ inch of the 
top, and then file off the ¼ inch, as shown at 
Fig. 7. Next place the brackets, either 
housing them in ¼ inch, as suggested at 
C (Fig. 6), or nailing them straight to the 
angle. 

The bookcase may now be slipped over 
the upright and the screw end will stop 
against the iron plate and will allow·the case 
to be easily revolved. 

To fume the oak, it will be necessary 
to place the case in a large packing case, 
and place a basin of strong ammonia inside 
and cover the box until the fumes have 
sufficiently colored the wood. A good polisli 
may be given by rubbing in ordinary bees­
wax and turpentine, the first coat being ap­
plied hot with a brush. 

Ball casters will be found 'most conven­
ient, and are easily screwed on. 

SOLDERING ALUMINUM 

H. M. NICHOLS 

WHILE it is possible to solder aluminum 
successfully, and it is accomplished every 
day in several large manufacturing estab­
lishments, in the manufacture of aluminum 
gear cases and automobile· parts· it is a diffi­
cult task, requiring much skill and patience. 

There are three difficulties to be overcome 
in soldering aluminum. 

First, the heat conductivity of aluminum 
is higher than the heat conductivity of the 
metals commonly .soldered. • The aluminum 
conducts the heat of the soldering ir!:>n or 
blow-torch away very 'quickly, and renders 
it difficult to obtain the requisite soldering 
temperature. . . , 
• Secondly, solder allon with. aluminum at 

a temperature some 200° F. higher than the 
temperature at which it alloys with, coppei:. 
These two factors make the use of an or­
dinary solderb:ig iron almost out of tp.e ques­
tion, except when soldering very small 
articles. However, with a good blowatorch, 
a sufficiently high temperature can be 
reached and maintained, for .the successful 
soldering of aluminum. . • · 

The third difficulty met with is by far the 
inost serious. "\i\Then alumim~m is exposefl 
to the air, a thin, invisible coating of oxide 
of ahiminum instantly forms on its surface. 
In this respect aluminum does not diff~r 
from pther m~tals; put while i~1 the case ~f 
other metals there exists fluxes that will 
dissolve these oxides, allowing the solder 
to come _in perfect contact with the metals, 
and thus uniting them to form a perfect 
joint, no such flux is knmvn for aluminum, 
and it is this lack of a suitable flux ,,,hich 
causes the most difficulty in soldering it. A 
large_ number .of different substances have 

been tried as fluxes, but not a single flux 
has been found that does not do more harm 
than good. • • 

The only practicable way of removing 
the oxide from aluminum is to scrape it off 
with the stick of hot solder. If the ,,,ork 
to be soldered is brought to the proper heat 
with a blow-torch, and a stick of solder is 
rubbed roughly over its surface, the oxide 
will be scraped off and the melting solder 
will alloy with the aluminum, tinning its 
surface in a manner similar to the way in 
which the surfaces of other metals ar·e 
tinned. • This process m,ust be continued 
until the surface of the aluminum is com­
pletely tinned, as the 'strength and dura­
bility of the joint depends upon the thor­
oughness of the. tinning process. 

After ·the surfaces have been tinned . in 
the above Il_lann~r, they ~an be united by 
melting the desired quantity of solder on to 
them, pressing the·n;t firmly together and 
exposing them to. the heat of the blo:V­
torch for a short interval. Care should be 
taken not to move ,the pieces while the soider 
is setting. 

Vlh.en making a butt joint, it is necessary 
to ptit the solder just v-rhere it _is warifed 
before the final heating, as it is hard to inake 
solder flow into an aluminum joint. 

The best solders for aluminum are com­
posed of tin and zinc in various proportions. 
A very good proportion is eighty per cent 
tin and twenty per cent zinc._ Pure block 
tin answers quite well by itself, without the 
addition of zinc. Numerous other sub­
stances have been added by various tn­
ventors, but t~eir utility appears to be of a 
doubtful. nature. • 
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TYPES OF MEN WHO WILL NEVER SUCCEED 

THE president of one of Chicago's larg­
·est and most modern business concerns was 
recently looking through some old files and 
came across a letter that amused him very 
-much. It was an answer to an offer he had 
made a man, early in the organization of his 
lbusiness, when it was mostly on paper, to 
go into partnership with him. The letter 
was in part as follows: -

" I wish I had time to look in on 
you as requested, to-day, and talk 
over the partnership deal, but we've 
decided to move, and I must go 
with my wife house hunting.'' 

The president, fifteen years older and 
$1,000,000 richer than when that letter was 
written, smiled as he read it', yellow with 
age, and so plainly portraying the character 
of his old friend, who is still a clerk in the very 
establishment where he was then employed. 

How perfectly that letter represents one 
type of man who will never get beyond a 
certain degree of success and whose ad­
vancement will be just so far as his ability 
to perform immediate duties places him. 
Such a man would never get out of his 
fueaten path long enough to see his oppor­
mmiities, and if they were thrust under his 
·very nose, the slightest demand of his usual 
tToutine existence would be sufficient to turn 
!1him away from them. This type of man 
iis held in check by the thousand invisible 
-wires 'binding him tight and fast to the 
accepted order of his existence. Had he 
possessed the smallest success germ, he 
would have been on the spot at the ap­
pointed hour at any cost, knowing that in 
the line he was then pursuing he would 
never make a fortune, and that at least here 
was a possible chance of doing so. The 
house hunting could wait, or his wife· could 
attend to it. All things else could wait, but 
see his man he must, and at the appointed 

.hour. 
What a contrast is this to the course 

~01 Mellen, of Mellen's food fame. He was 
"Working along on a good salary and had a 
, nice little property, but he saw a fortune in 
~Mellen's Food. He decided to dig it out. 
: He put every cent he had in the world into 
1.the promotion of this food for babies, and 
·fin.ally sold his home, and moved into a 
-cheap house, in order to rise additional 
dunds. for the enterprise. It did not distress 

him nor his wife that they must suffer some 
discomfort and inconvenience in order to 
promote a great business. Can you imagine 
him letting Mellen's Food business wait, 
while he weht house hunting? He let it 
wait for nothing; it was first, last, and 
all the time uppermost in his mind - and 
naturally he achieved his ambition. He 
made his fortune. 

When Graham Bell was organizing his 
telephone company, he offered the sec­
retaryship to a young newspaper man who 
was then· earning $30 a week. The young 
reporter merely looked at 11r. Bell and 
smiled a deep, knowing smile. He knew a 
good thing when he had it, and if any one 
thought he was going to give up a sure 
salary like that - well, he guessed not. 
He is still drawing his $30 per, and Bell has 
the smile on his side. This man represents 
the type that wants an absolutely sure, 
gilt-edged, proved, sound proposition, be­
fore he will risk touching it. This is the type 
of man that would not take special train­
ing in bis own line of work, unless there 
was a guaranteed advantage in dollars and 
cents attached to it. This is the type that 
takes no chances. He would not see the 
use of filing on a mining claim unless be 
knew positively there was gold in it in pay­
ing quantities. He would not see the use 
of taking up timber land unless he was 
absolutely sure that lumbermen would 
settle in that district and buy his logs. He 
would not invest money in advertising unless 
he was guaranteed big returns. Thus he 
would reason, and thus he would fool him­
self with the idea that he is a shrewd busi­
ness man, when the truth is he is so short­
sighted that he could never meet real success 
excepting by the merest chance. 

The " dead sure" propositions never go 
begging for promoters or investors. It is 
the element of seeming uncertainty that 
gives the ordinary man his opportunity. 
Moneyed men are quick to gain possession 
of every enterprise that shows its value on 
the face of it; but many of the largest for­
tunes have been made in enterprises that 
the greatest capitalists refuse to touch. It 
remained for some progressive man with 
more brains and push than capital to "make 
it go." 

The most hopeless type of failure is the 
man who can tell every one else just how to 
run his business. Such a man seldom has 
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a business of his own to run. He is the 
Jack-of-all-trades, he has a smattering of 
all kinds of business knowledge, and can 
talk fluently on any subject of a commercial • 
nature that may arise. His friends wonder 
why it is that Brown never gets ahead. He 
is a "pleasant spoken" fellow, well versed 
on all timely topics, well-mannered, likable, 
but some way he is always shifting about 
from pillar to post, never advancing far 
beyond where he started. If you listen to 
him five minutes he can tell you where the 
most successful business men of his com­
munity make big mistakes, and how he 
could run the same business at a tremen­
dous saving. The real secret of the failure 
of this type - and he is always a failure -
is monumental conceit. Having learned 
a few things he fancies he knows them all. 
It is conceit that makes him acquire a drib­
bling knowledge of every line of business, 
so that he can appear learned in conversa­
tion. He never really masters any one 
thing; he never loses himself, head over 
ears, in his business, he is really a com­
mercial dilettante, playing about the edges 
of great things. 

Why, I have sat in dumb astonishment 
and listened to such a man who was never 
at his best able to command over $75 a 
month, as bookkeeper, explain minutely 
how Marshal Field ought to run his great 
store. I have heard such a man discourse 
most wisely· ( ?) on the mistakes of makers 
of huge fortunes - mistakes in system, 
management, methods, etc. The real cre­
ators of fortunes know full well that the 
management of one business needs a life­
time of study and close application, and 
they never pretend to understand the de­
tails of any but their own line. Nor are 
they certain that they have gotten to the 
bottom of that. The business dilettante, 
on the other hand, writes editorials for a 
country paper one summer during the ab­
sence of the editor, and forever after he 
can tell any asr-iring young literatus ju~t 
how to Vlrin fame in journalism. He 1s 
bookkeeper in a bank another season, and 
forever after can give the most successf~1l 
banker in the country pointers on how lus 
business should be conducted. He even 
dabbles in art, painting a ·few water co_lor 
sketches - and is prepared to act as high 
critic on the works of the masters, past, 
present, and to come. He can never b~ a 
success because his bump of self-apprecia­
tion is so large that he would rather pose 

forever as all-knowing than do some good 
earnest hard hustling in order to acquire 
knowledge worth airing. • 

Another very common type of failure is he 
who is afraid of doing more than he is paid for. 
I know a young man who had been five 
years trying to establish himself in a certain, 
line of business. He had not been success­
ful. One season a friend of his connected' 
with a well-established concern, sent for 
him and said: "I am going away on a, 

three months' vacation. Now I propose that 
you come in here and manage my" de­
partment during my absence, and at the 
same time establish a department in your 
line. We need such a department, and here 
is your chance. Get it going in good shape 
by the time I get back." 

The young man readily agreed, for he 
needed the money badly. When his friend 
returned, however, he found that the new 
department had not been opened. He asked 
the man why this was. "I wasn't paid 
enough for that order of work," he an­
swered, with some spirit. '' That kind of 
work takes brains, and should command a 
bier salary. When I saw what I was to get, 
I just let the whole thing slide." . 

His friend returned the compliment and 
let him "slide." . He is now looking for 
a job. 

When a man's time is all he has in the 
world, why should he hesitate to spend it 
demonstrating to ever watchful employers 
how well he can use it? Vlhy should he 
prefer to waste the day, even though he 
gets nothing for it? It is at least bett.er to 
give evidence of being a hustler than an idler. 

If you are paid $2 a day, d? your very 
best work just as if you were paid $5 a day; 
and soon~r or later the $5 position will find 
you. The man or woman who is heart and 
soul interested in his or her work does not 
need to worry about a raise in salary. It 
will come quickly enough. Every man,: 
barring accident, eventually_ get~ out of 
business just ,vhat he puts mto 1t. - The; 
Keystone. 

AN important part in the operation of gas 
encrines using liquid fuel is played by the 
m&ing or carbureting device. A proper 
proportion of fuel oil and air is of course es­
sential. For multiple cylinder engines the 
complete gassification before leaving the 
carbureter is certainly very desirable. 

-
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MODERN WOOD S.T.A:INING 

EDWARD HURST BROWN 

A FEW years ago the art of wood stain­
~ng, so far as it had been developed, 
-con,;;isted entirely of crude attempts at 
unitating the more e:-..-pensive woods by color­
ing the cheaper lumber with a thin wa·sh of 
-pigment mixed ";th oil or ground in varnish. 
These stains were made by the leading paint 
manufacturers, and were sold, as they still 
are, under such names as mahogany, oak, 
walnut or cherry oil stains, or varnish stains, 
as the case might be. The oil stains are in­
tended for the use of the practical painter, 
while the· varnish stains are made for the 
amateur tinkerer, and serve both as a color 
and as a first coat of rnrnish. 

\Vhen used on "·hite pine or whitewood, 
these stains will produce a. more or less close 
resemblance to the color of the wood which it 
1s desired to imitate, but the great dissimi­
larity in the grain markings of these woods 
from those of the hardwoods which they were 
supposed to represent, renders these stains 
comparatively useless except for a cheap 
class of work. The fact that the hardwoods 
could be stained to take on an additional 
beauty did not seem to occur to wood fin­
ishers until a very few years ago, but when 
the idea was once introduced, it immediately 
caught the popular fancy; and now decora­
tors do not hesitate to color oak, chestnut, or 
other hardwoods to harmonize with the dec­
oratiYe scheme of the room, even though 
the colors employed may be entirely different 
from those found in any natural wood, says 
the American Carpenter and Builder. 

The possibilities of this class of wood 
staining have been Yery greatly increased by 
the developments in the manufacture of 
aniline dyes. Only a. few years ago, colors of 
this class were too fugitiYe to stand e»-posure 
to strong light for any length of time, and 
hence had little rnlue for any purpose re­
•quiring the permanence looked for in wood 
finishing. But the inYestigations of chemists 
have produced aniline stains .that are_ really 
almqst light-proof, and which are capable of 
producing very beautiful effects on the various 
hardwoods. :rvioreowr, a class of aniline 
<lyes soluble in linseed oil has been produced, 
which has made it possible for the color and 
varnish manufacturers. to place upon the mar­
ket ready-for-use stains that produce many 
noYel and beautiful color effects, and which 
are entirely free from the muddiness insepa-

rable from a pigment stain. It is true, the 
latter are more permanent, for absolute fast­
ness to light .does not seem to have been 
actually obtained in aniline colors as yet, in 
spite of the claims sometimes put forth con­
cerning them. Nevertheless, they are suffi­
ciently permanent for all practical purposes; 
and at the end of several years, if they begin 
to fade appreciably, it is possible to replace 
them with an entirely new color schenie. 

So many beautiful stains of this character 
are on the market that it is scarcely worth 
while for the hardwood finisher to go to the 
trouble and e»-pense of preparing them for 
himself, when the ready-to-use article will 
answer his purposes exactly, and "'rill cost 
him little if any more than he would pay for 
the materials required to make his own stain. 

Aniline oil stains have one disadvantage, 
in that they darken, because of the darkening 
of linseed oil when not e}..-posed to strong 
light. The decorator who wishes to produce 
clear bright color tones will _use alcohol or 
water stains, even . though these· raise the 
grain of the wood, necessitating subsequent 
sandpapering to remove the projecting fibers 
and a second application of the stain to cover 
the bare spots left by the sandpapering. An 
alcohol or spirit stain "'rill penetrate deeply 
~to the grain of the wood, acting as a dye 
rather than as fl. surface coating; and it pos­
sesses the advantage for hurried work that it 
dries very quickly and may be followed al­
most at once by a coat of shellac. 

The writer has seen work that has been 
stained and had two coats of shellac in the 
same day, and in the case of repairs to stores, 
offices, and other places where business must 
not be delayed, this is a valuable con­
sideration. For ordinary work, the shellac is 
usually used for a first coater after the staiq, 
and the subsequent finishing coats are built 
up with light-colored varnish. 

Soft woods, such as white pine, whitewood, 
cypress, and some other similar woods, are too 
spongy to use water or spirit stains upon 
them, for the wood will immediately suck up 
the stain and it will be almost impossible to 
avoid showing laps at each application of the 
brush. Oil stains are the onlv ones that can 
be applied to woods of this ch~racter. Some 
finishers give them a thin coat of shellac be­
fore staining, which will permit either a dye 
or a pigment stain to lie in a thin film on the 
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-surface. While this gives a uniform color it 
is not staining the wood in the true sense' of 
that term. 

A class of finish, entirely distinct from the 
old varnish stains, has been introduced within 
the past few years. They have been exten­
sively advertised and have met with a large 
popular demand. These are made by color­
ing a quick drying varnish with aniline oil 
stains. They enable one to color and varnish 
a surface at the same time, thus meeting the 
wants of the amateur t_inkerer. They are 
more particularly adapted for small articles, 
such as chairs and other pieces of furniture, 
or small brackets and the like. On floors 
they should be applied quickly along the en­
tire length of one board. Then the next 
board should be coated, and so on. The • 
:reason for this is that they dry so quickly that 
the workman needs to be very careful in using 
them or he will show laps. For this reason 
painters find it difficult to employ them on 
architectural woodwork, where broad sur­
fa\:es, such as door panels, wainscots, and the 
,like must be covered. 

These colored varnishes are sold under 
-different . trade names, but are practically 
identical in composition, no matter what they 
are called or by whom made. 

Ma,ny very beautiful effects are obtained on 
oak, mahogany, and other woods containing 
tannic acid, . by means of chemicals of an 
acid or alkaline nature. These chemicals, 
however, produce little or no effect on dry, 
pitchy, or sappy wood. In other words, while 
they may be employed to change the color of 
the hardwoods, they cannot be used on pine 
or white wood in order to make these cheaper 
,voods imitate the more expensive ones. These 
·chemical stains are permanent ·in their effect, 
.and. as they actually change the chemical 
nature of the wood itself, they produce clear 
color tones, :without any of the muddiness left 
by pigments. They have no tendency to be­
come lighter or fade out under exposure to 
the strongest light. Chemical stains are or­
•dinarily employed by the furniture factories 
to produce the effects kno,vn as weathered 
.and fumed oak, and similar changes that, as a 
rule, might be classed as darkening of the 
wood, although some of the chemicals pro­
-duce an actual change of color. They are 
also employed by expert hardwood finishers 
in the highest class of architectural work, but 
although in theory they are very simple, they 
require such careful manipulation to produce 
the exact tone desired, that they should be 
handled only by e:\.l)erts. 

The simplest of all these stains is ammonia, 
which may be used to darken oak or mahog­
any. It should be reduced with water to the 
desired strength and applied with .a mop or 
fiber brush, as it will destroy hair or bristles. 
In this, as in all other chemical stains, it is 
safer to make.the ammonia more dilute than 
necessary, and to apply successive coatings, 
rather than to attempt to use the full strength. 
As the ammonia compl!;!tely evaporates, 
leaving no residue behind, it will not affect 
subsequent coats of varnish. 

Another way of using ammonia is the so­
called fuming process, by which effects cah be 
produced that cannot be obtained in any 
other manner. It is applicable, however, 
only to small articles which can be enclosed 
in an air-tight box, on the floor of which are 
placed shallow porcelain or glass saucers 
containing 26° ammonia. The fumes 
rising from this produce a very even stain 
without raising the grain of the wood, thus 
avoiding any necessity for sandpapering. 
This process will take twelve hours or more, 
according to the depth of tone desired. The 
fuming process is difficult to use for the stand­
ing finish of a room, as it is ne;,..1: to impossible 
to close up the windows and doors so tightly as 
to avoid the escape of the ammonia fumes, 
and the quantity of ammonia required to fill 
a room so that it will act on the wood is so 
great as to be dangerous to the health of 
people in the house, in the event of leakage. 

Lime water, made by slaking ordinary lime 
in sufficient water, is probably the oldest of 
the chemical stains, having long been em­
ployed· by hardwood finishers for darkening 
mahogany. It is brushed over the surface 
and allowed to remain until it is thoroughly 
dry, when the powdered lime is well brushed 
off, and the wood is then thoroughly washed . 
A coat of vinegar must then be given to neu­
tralize any alkali remaining in the wood, and 
which would be injurious to subsequent var­
nish coats. 

Caustic soda and caustic potash will also 
produce dark stains, but are difficult to han­
dle, and are seldom used on account of their 
liability to injure the after finish . 

Chromate and bichromate of potash as 
well as permanganate of potash are used to 
produce the so-called golden oak, and also 
give an antique effect to mahogany. 

A ye4ow effect is given to walnut by the use 
of picric acid, which is also employed to liven 
up the tone of this wood. 

Where e;xpense is no object, a very beautiful 
brown tonecan beobtainedbytheuseofiodine. 

j, 
I 
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About one half pound green copperas dis­
solved in a gallon of warm water can be em­
ployed to advantage for the purpose of deep­
ening and fixing the color of any of the above 
stains. Vinegar is used to neutralize alkali 
stains before varnishing. 

Verdigris, dissolved in soft water or vinegar, 
·will give a green satin on almost all woods. 

.Sulphuric acid diluted with equal parts of 
water will give the so-called sixteenth-century 
effect on oak. 

Bichromate of potash dissolved in water will 
give to walnut an effect resembling rosewood. 

A strong solution of nitrate of silver applied 
to any wood and exposed to sunlight will 
give a metallic black stain. 

As many of the chemical stains mentioned 
above are active poisons, extreme care must 
be used in handling them, and as a rule it is 
well for the workman to protect his hands 
with rubber gloves_. 

Vile have been asked by a subscriber for a 
method of preparing stains to make yellow 
pine look like antique oak, mahogany, and 
:os~wood._ As we have already explained, it 
1s 1mposs1ble to make one wood look like 
another if the character of the !!rain differs 
materially. The grain of yellm~ pine is so 
strongly marked, and is so characteristic that 
no matter how closely we may make the yel­
low pine imitate antique oak, mahogany or 
rosewood in color, we can never hope to m~ke 
it look like any of them. A number of var­
nish and paint manufacturers make stains 
with which a great many beautiful effects can 
be obtained on yellow pine, and unless our 
correspondent is an expert hardw:ood finisher, 
we would advise him to buy the prepared 
stain and use it strictly in accordance with 
the directions given by the manufacturer, 
rather than to attempt to make his own stains. 
We will, however, give him formulas for mak­
ing the stains desired. 

An antique oak stain is made by dissolving 
12 ounces of soluble Vandyke brown in a 
gallon of water, to which is added a pint of 
ammonia of a strength of 16° or r8°. This is 
heated, and after it is removed from the stove, 
a half pint of turpentine is added to prevent 
raising the grain of the wood. 

The simplest method of producing a ma­
hogany stain is by boiling 2 ounces of 
soluble Bismarck brown in 1 gallon of 
water until the brown has dissolved. Strain, 
after it has cooled. Before using, warm 
it and add ½ pint ammonia and ¼ pint tur­
pentine. 

For rosewood the above stain should be 

, mixed with about half its volume of walnut 
stain, which is prepared by dissolving 2 

pounds of soluble Vandyke brown in a gallon 
of water, by boiling, and adding, while hot, 
1 gill of ammonia and 1 gill of turpentine. 
It should be used while warm. 

Many of the odd and beautiful effects pro­
duced by the furniture manufacturers are ob­
tained by the use of colored fillers. In other 
words, the· paste filler which is necessarily 
used up in filling up the pores of any open 
grained wood, is mixed with enough pigment 
color finely ground in oil to produce the effect 
desired. In some cases it is merely required 
to accent the grain, while in other cases a 
contrasting color may be employed. In any 
case where an open grained wood has been 
stained, the filler should be tinted to match. 

WE regret to state that the diagram on 
page 345 of the February issue was incor­
rect, as several correspondents have called to 
our attention. It is very evident that with 
the arrangement there sketched, the buzzers 
would be in circuit with the battery, and 
would ring continuously. The proper posi­
tion for the battery is between the button and 
the buzzer. • 

lTNITED STATES Civil Service Commis­
sion. An examination will be held on March 
17 and 18, 1909, for the position of ·Mechan­
ical and Electrical Engineer at $1200 per 
annum. Full information may be bad from 
the United States Civil Service Commission, 
Washington, D. C., or from the sec,retary of 

• the local board of examiners in any large 
city. The commission also announce that 
competitive examinations will be held in the 
spring of 1909 for a large number of tech­
nical positions, full information in regard to 
which may be had on request. 

IMITATION IVORY 
AN inventor bas discovered a new method 

of imitating ivory, which, owing to the rapid 
extinction of the elephant, has become very 
costly. The imitation is deceptively similar 
to and is said to possess the same ·hardness 
as the genuine article. He uses in its pro­
duction the substances of which the genuine 
ivory consists; namely, tribasic phosphate of 
lime,. carbonate of lime, magnesia, alum, 
gelatine, and albumen. 
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PRACTICAL NOTES 

SIR HENRY nE VILLIERS, who attended 
the Quebec celebration as the representative 
of South Africa, acquainted himself en route 
with the progress being made in cutting the 
big 3000 carat Cullinan diamond. He 
explained that the two chief gems resulting 
will ornament the scepter and the crown of 
King Edward. When it was shipped to 
England, it was a moot question what the 
quality of the diamond would be, experts 
being unable to tell the perfection of a stone 
from the rough. Now it has been found to be 
of superfine quality, pure white, and pos­
sessed of remarkable brilliance and luster. 

The cutting will employ three artisans for 
nine months. One of the diamonds will 
weigh 425 carats and the other will be slightly 
smaller, but both will be immeasurably 
larger than the Koh-i-Nor (rn2 carats). The 
great cost of cutting will probably be met by 
the value of the chips which _come from the 
two perfect gems. 

* * * 
CEMENT 

E. VIALL 

THE following cement will stick to any-
thing:-

Clean gum arabic. . . . . . . . . . 2 ounces 
Fine starch. . . . . . . . . . . . . . . r½ ounces 
White sugar. . . . . . . . . . . . . . . ½ ounce 
Pulverize the gum arabic and dissolve it 

in as much water as the laundress would use 
for the quantity of starch indicated. Dis­
solve the starch and sugar in the gum arabic 
solution. Cook the mixture in a vessel sus­
pended in boiling water until it becomes 
clear. This should be as thick as tar, and 
should be kept so. To keep it from spoil­
ing, put in a small lump of camphor, or a 
few drops of oil of cloves or sassafras. 

This cement is very strong, and will stick 
perfectly to rrlazed surfaces, and is an ideal 
glue for repairing broken rocks, minerals, or 
fossils. 

* * * 
WITH a view to proving it possible by 

modern methods to build a house in a day,, 
finishing it ready for occupancy by the owner, 
W. C. Carl of East St. Louis, Ill., recently 
put up a substantial four-room frame cottage 
containing parlor, dining-room, kitchen,. 
bedroom, and bath, doing the work with 
thirty men in twelve 'hours. To construct 
the building r r ,ooo feet. of lumber were cut 

and fitted; 12,000 shingles were put on the 
roof; 75,000 nails were driven; 6ooo laths 
were used on the walls and ceilings, and 
375 yards of plaster applied. 

* * * 
NEW COMPASS OF GREAT VALUE· 

. AT a recent meeting of the League of 
German Naval Architects, a new compass 
was exhibited which is revolutionary in its 
nature. Unlike all other compasses, it has 
no magnetic needle. It is in the form of a 
gyroscope, and when suspended in a certain 
way, will always adjust itself parallel to the 
earth's axis. • 

The invention is regarded by German 
experts as of great importance for battle­
ships, or any type of ship of steel construc­
tion. Magnetic compass· needles are fre­
quently deflected by the steel construction 
of ships. 

* * * 
A SINGLE-PHASE electric road is about to 

be built, connecting Baltimore and Wash­
ington. 

* ·* * 
IT is estimated the power which could be 

generated at Victoria Falls in South Africa 
exceeds 200,000 h. p. 

* * * 
ETCHING CRYSTALS ON GLASS 

IT is not generally kno,,vn that most crys­
talline salts when allowed to crystallize on 
glass afford a sufficient resisting medium to 
allow of their beautiful form being etched 
into the glass by holding them iu the vapor 
of hydrofluoric acid. The process is ex­
ceedingly simple, says The Master Painter_ 
Having the glass surface covered with crys­
tals, protect all but the part to be etched 
with a paper mask and e:\.'J)OSe the glass to 
the fumes of the acid. No artificial heat is 
required at ordinary temperature. About 
a minute will suffice for the etching, after 
which wash the glass promptly, and the 
forms of the crystals will be found perma­
nently reproduced on the surface of the 
glass. Common salt is one of the best crys­
tals to e:\.'J)eriment with; it crystallizes very 
easily, and the forms it yields are varied. 
By reflected lamplight some of the etched 
crystals give a beautiful iridescence, due to 
interference. 
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EDITORIALS 
THE Department of Commerce and Labor 

has made a report on the statistics of tele­
phones in the continental United States, in 
r902 and r907,. respectively. This report 
includes all commercial and mutual systems 
and farmer or rural lines, but not telephones 
operated by steam or electric railways, or 
isolated systems operated by commercial and 
manufacturing enterprises, or federal, state, 
and municipal governments. This report 
shows a most marvelous growth in five yea}'.s. 
The number of telephones has increased 
from 2,371,044 to 6,n8,578, an increase of 
r 58 per cent. The Bell companies have 
made a gain of only about r38 per cent, while 
the Independents have almost tripled, their 

telephones increasing from barely over one 
million to practically three million. The in­
crease in switchboards and exchanges is 
about 50 per cent, and it is evident that the 
common battery system is growing relatively 
much faster than the magneto. Automatic 
exchanges have more than doubled in num­
ber, but still total only rr8. The number of 
messages has increased about r25 per cent, 
and it is estimated that the number in r907 
reached the enormous total of rr,372,605,063. 
Estimating that there are 80,000,000 people 
in the United States, this would make over 
r40 messages during the year for every in­
dividual in the continental United States. 
The total par value of stock and bonds out­
standing has increased r34 per cent, and is 
now over $800,000,000. This large invest­
ment furnishes employment to over r44,ooo 
people, and the reward of their employment 
is over $68,000,000. 

* * * 
THE Bowery Mission, of 92 Bible House, 

New York City, sends us an appeal to set 
forth in our columns the .urgent need of the 
workless men whom it is trying to help. In 
New York, as in every great city, those who 
are out of work suffer far more at this season 
of the year than in the summer time, and this 
mission endeavors to minimize the sufferings 
as far as possible. '\\.'bile the mission is al­
ways glad to receive donations of money, its 
present purpose is to find employment, and 
offers its senrices in this respect free of charge 
to both employer and employee. Vie trust 
that some of our readers may be able to offer 
assistance. 

* * * 
THE wreck of the S. S. "Republic" has 

afforded a striking example of the great ser­
vices to humanity which wireless telegraphy 
may upon occasion render. The newspapers 
were loud in their praise of the heroism of the 
operator and the value of the apparatus. 
The immediate result has been the stimula­
tion of e:-..-perimental work in wireless teleg­
raphy on the part of thousands who had 
not previously become imbued with the 
fascination of this scientific marvel. \Ve re­
gret to say, however, that many amateurs in 
the neighborhood of Boston were so anxious 
to get news that they seriously interfered 
with commercial and naval work. As the re­
sult of the disaster, hills have been intro­
duced in Congress, and will undoubtedly be 
passed, requiring the installation of wireless 
apparatus on all Atlantic passenger steamers. 
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QUESTIONS AND ANSWERS 
Questions on electrical and mechanical subjects of general interest will be answered, as far as possible

1 
in 

this department free of charge. The writer must give his name and address, and the answer _will be publisned 
under his initials and town· but if he so requests anything which may identifr him will be withheld. Ques­
tions must be written only on one side of the sheet: on a sheet of paper separate from all other contents of letter, 
and only three questions may be sent in at one time. No attention will be gh·en to questions which do not 
follow these rules. . . . . 

Owing to the large number of questions received, it is rarelr that a reply can be gn·en in th~ first issue 
after receipt. Questions for which a speedy reply is desired will b~ a~swercd br mail if _fifty cents 1s enclosed. 
This amount is not to be considered as payment for the replr, but 1s s1m_PlY to cm·er clencal exp~nses, postage, 
and cost of letter writing. As the time required to get a question sallsfactonly answered vanes, we cannot 
guarantee to answer within a definite time. . . 

If a question entails an inordinate amount of research or calculat1on, .a ~pec1al charge of o~e do_llar or 
more will be made, depending on the amount of labor reqwred. Readers will !n e,·ery case be notified if such 
a charge must be made, and the work will not be done unless desired and paid for. 

907. Generator Design. W. R., Mosgrove, 
'Pa., asks if it is possible to make a generator on 
·plan shown by bis drawing, and if so, what size 
.and how much wire for fields and armature, 
.and about what output of current would it give? 
Ans. -Yes; you have the correct idea of the 
.arrangement of parts and the electrical ci:cu!ts. 
"The name "shunt" in describing the field windrng 
.is not quite correct, for plainly, the excitation 
must be derived from a "separate" source. The 

·size of machine is so small, however, that it is 
ha.rd to state what the output would be. "\Ve 
·would suggest No. 20 wire for both field and 
.armature. You would get perhaps about 10 volts 
.and an allowable current of 1 ampere. Use 5 to 
10 volts to excite the field. At eighteen hundred 
·revolutions per minute the frequency will be 
·60 cycles. 

908. Hydraulic Ram. M. A., Milford, Ohio, 
.asks: (1) If a small step-down transforme: is used 
.in connection with an electrolytic rectifier, as 
·suggested in the November number, w!ll the Io:1d 
on the primary of the transformer vary direct!)'. with 
-the load on the direct current side of the rectifier? 
(2) Please describe the constrU<;:tion and operation 
-of a hydraulic ram ... •. (3) What will be the speed 
-of· the small single .p]iase induction motor "'.hen 
operated -on a sixty cvcle current, as descnbed 
.a few months ago;. and how much power will it 
produce at full voltage? Ans.-(1) The efficiency 
at best is rather low, being possibly fifty per cent 
at full load. At light loads it will be still_ lower; 
but within certain limits, the increase in load 
after the initial losses are supplied will .dem~nd 
·proportional energy from the supply . mains. 
{2) An encyclopedia. article, or the circulars 
from a manufacturing -company, will be m<;>re 
useful to vou than the brief account we can give 
'here. In general, the principle .of _operation 
·consists in allowino- a body of water in a long 
straight pipe a m~mentar)' flow, then, by _the 
automatic closing of the check-valve, a sufficient 
impact is obtained by the hammer blow of the 
arrested water to open a much smaller valve 
against the pressure of the column of watei: on 
·the other side, and actually to squeeze a ltttle 
past. As soon as the immediate effect of the 
l:Jlow is over, the pressure of the water that has 
been pumped, or forced, closes this small valve; 
i:hen the main valve, by its weight, opens, 1:•hei:ice 
a second movement of water along the mam pipe 
-follows, and the cycle of operations is repeated. 
Address the Nia"ara Hydraulic Engine Co., 
140 Nassau Street~ New York City. (3) About 

¼ h. p., with speed at eighteen hundred revolutions 
per minute. 

909. Engine-Rating. R. M., Hoopeston, Ill., 
asks: (1) How are engines tested by a dynamom­
eter and the horse power determined ? (2) 
Are battery lamps as efficient as those made for 
regular lighting circuits? (3) What is the pitc_h, 
speed, etc., of the screw propellers of the largest 
ocean liners and battleships? Ans. - (1) A 
dynamometer is essentially a. Prony brake, which 
operates on the rim of a wheel driven by the 
engine. The push downw3:rd at the end of a 
definite length of lever arm 1s meas~red o~ plat­
form or spring scales, and the computation of 
the foot-pounds made. T_his number multipli~d 
by the revolutions per minute, by 6.28 (the cir­
cumference of a wheel of unit radius), and then 
divided by 33,000, will give the effective horse 
power. (2) Yes, qufte as good, but t~eir operation 
is of course cxpensl\'e. (3) There 1s such a va­
riety as to preclude giving any definite data . 

910. Battery Behavior. T. L., Bennettsburg, 
N. Y., asks: (1) What is the trouble when a Fuller 
battery gives only l¼ volts and ½ ampere, w~en 
the porous cup cracks or f!a~es off, and the zmc 
quickly loses its amalgamation? (2) What are 
the leno-ths of filab1ents in small battery lamps? 
•(3) What changes should be made in a small 
generator that gives 3 volts and 3 amperes to 
make it o-ive 8 volts and 1 ampere? Present 
windino- i; of Nos. 25 and 16 wire. Ans. - (1) 
The cr~cks in the porous cups are fatal to their 
usefulness· new cups must be provided. (2) Vve 
do not kn~w and the only way is to guess at 'the 
lengths. Of

1

what use would the information_ be? 
You can send to the General Elec. Co., Harnson, 
N. J., Miniature Lamp Dept., for circulars sh.ow­
ing the size of lamps. (3)_ Probably a shunt wmd­
ing would be more serviceable to you than the 
present series. The wire on armature seems 
about right no"·, but the field-magnet must be 
faulty. Try No. 25 on that also, and ~onnect 
it as a shunt to the armature. If the wire- gets 
too warm, wind on more of the same size. 

911. Rubber. P. M. E., Salisbury, N. C., 
asks: (1) What will keep rubber from solidifying 
after the heat for melting has been removed? 
(2) "\\ here can ,·aseline be purchased the cheap­
est? :\ns.-(1) The behavior of rubber seems 
like that of metals, which naturally solidify on 
cooling. You can make a solution of it in bisul-_ 
phide of carbon. Caution mu:-t howe~'er be 
faken in using this soh·ent. It 1s very mflarn-

...... 
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mable and poisonous. (2) From the Chesebrough 
Manufacturing Company, New York City. 

912. Wireless Telegraphy. R. E. S., Great 
Barrington, Mass., asks: (1) I have a double 
strand antenna 30 feet high at the highest point, 
which extends from the house to a tree about 40 
feet distant. 11:v antenna is made of galvan­
ized iron wire. ·1 use an electrolytic detector, 
tuning coil, variable condenser, potentiometer, 
dry cells, and two 75-ohm telephone receivers. 
V/hat should my receiving radius be under favor­
able conditions? (2) \Vould a silicon or car­
borundum detector work as well as the elec­
trolytic? (3) Is the galvanized iron wire all right 
for the antenna? Ans. - (1) Your receiving 
radius should not be much over 15 miles, as vou 
are wasting much of your aerial efficiency· by 
using iron wire; an<l also, with low re»istance re­
ceivers it is not possible to receive from any <lis­
tance. (2) A silicon detector is as sensitive as a 
carborundum detector, or an electrolytic, but you 
must bear in mind that strong patents cover 

. these detectors, and unless you purchase them 
from the owners of these patents, you render 
yourself liable to suit for infringement. Many 
cheap imitations of these detectors are now on 
the market, and it will only he a short while be­
fore these infringing instruments will be taken 
from the market. (3) You should use 7 strand 
No. 21 tinned copper wire, made into a cable. 
Iron wire is very bad. 

913. Wireless Telegraphy. P. C., Plainfield, 
Ill., asks: (1) How many dry batteries are used 
to operate a 4-inch induction coil to be used for 
wireless telegraphy? (2) In the 4-inch induction 
coil described in the April number, could No. 
34 B. & S. gauge s.s.c. copper wire be used in­
stead of No. 36, as I want to use the coil for wire­
less telegraphy? (3) Would four parallel wires 
down each side of a roof from the ridge-pole,' 
AB one side, B top, B' Cother side, be practicable? 
"A" is the receiving station, 25 feet high. "B" 
is top of a church steeple, 100 feet high. "C" is 
a barn about 25 feet high. Distance from " A" 
to "B" is about 175 feet. Between "Il" and 
"C" is about 160 feet. How far could! receive, 
using an electrolytic detector? Ans. - (1) Dry 
batteries are not suitable for a large induction 
coil. Type Q, Edison Batteries should be used. 
(2) Yes, ;'so. 34 wire may be used. (3) It is not 
necessary, an_d in fact impractical, to bring your 
aerial,down from B to C, unless you intend using 
some balanced or Hertzian loop system, similar 
to DeForest. For experimental purposes, the 
portion from A to B is ample. 

914. Wireless Telegraphy. J. E. L., Fort 
Luscum, Alaska, asks: On a cable about 4 
miles long, used both as a telephone and tele­
graph line, there is a 6 microfarad condenser on 
telephone circuit which gives fairly good satis­
faction, and on telegraph circuit there is a choke 
coil (resistance unknown to me) which is sup­
posed to protect telegraph instruments from in­
terruptions from telephone sources, but does not 
do so. When telephone rings, it rings through 
relay, closing local circuit and causing such noise 
on local soun<ler that work must stop until ring­
ing ceases. ·Can it be wired in such a manner 
that the telephone ring can be"prevented from in­
terfering with relay? The telegraph is on a 
closed circuit system, and grounded. Ans. -

It is evident that the choke coils used are either 
bad or else have, not sufficient_ impedance to 
round off the waves sent out by the generator. 
By testing the choke coil for short circuit, com­
paring its resistance with another coil, or by wind­
ing a new coil and trying it in the circuit, this 
trouble may be determined and corrected. 

915. Wireless Telegraphy. H. A. C., Derry, 
N. H., asks: (1) I live in a large valley 280 feet 
above sea-level. On one side there is a range of 
hills about a mile away. On the other side of the 
hills is a wireless set about 2 miles from the hills. 
Could I, with an 80-foot pole, telegraph to him? 
(2) Is there anything better than chicken wire 
for an antenna? (3) Is the aerial wire in the· 
transmitting part connected to the antenna? If 
so, do you use a wire separate from the receiving 
wire to send on? Ans. - (l)You should have no 
difficulty in working with your friend with the 
aerial you describe, if you use tuned circuit ap­
paratus. (2) The best wire for aerial work con­
sists of 7 strands of No. 21 tinned copper wire, 
made into a cable. This mav be obtaine<l from 
wireless ·supply dealers. (3) ·The same aerial is 
used both ·for transmitting and receiving, a suit­
able switch being used to throw over from one 
set to the other, as shown in the June, July, and 
August issues, in articles by \V. C. Getz. 

916. Wireless Telegraphy. Bro. A., Saint 
Cesaire, Can., asks: How many sheets of tin-­
foil, and the size, are to be used for an ad­
justable and non-adjustable condenser? Vve 
sometimes use these kinds of condenser in some 
wireless receiving apparatus. Ans. - The nurn­
ber of metal sheets depends on the capacity de­
sired. On the No. 120 condenser of 'vV. C. 
Getz, two sheets of tin-foil 3 x 6 inches are used. 
This gives a capacity of about .002 m. f. For ad­
justable condensers, sheet brass or zinc is used. 

917. Wireless Telegraphy. L. Q., Salem, 
Mass., asks: (1) How is sound reproduced by 
the steel wire type of telegraphone, and how is 
record made and removed at .will on the same 
wire? (2) Where can I obtain 'vVollaston wire 
for electrolytic detectors, and how much bare Ger­
man silver wire (No. 26) would be required for 
a potentiometer 5 inches long and l?i inches in 
diameter, wound as described in the July num­
ber; also, what would the approximate resistance 
be? \~ibat is the method of calculating the 
amount of wire needed to fill a given space? (3) 
\Vhere can a condensed list and short description 
of each of the patents granted on wireless and 
allied apparatus be obtained, and does th~ 
United States government publish an up-to-date 
list of wireless calls and stations which may be 
obtained by amateurs? Ans. - (1) By passing 
the wire rapidly through a magnetic :field, in 
which a telephone receiyer is connected to a fine 
wire winding. This causes a change in the 
lines of force, which in turn produce electricity 
in the coil of wire, thus actuating the receiver. 
The record is destroyed by running it through an 
alternating current field, or by annealing, redraw­
ing, and tempering the wire again. (2) \Vollas­
ton wire may be obtained from vV. C. Getz, of 
Baltimore, J\1:d. For potentiometer, use No. 
30 German silver wire. About ¼ pound will bit 
needed. The resistance should be about 200 
ohms.. To calculate for wire needed, multiply 
the'diameter·of mandrel by number of turns of 
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wire to the inch by 3.1416, and divide by 12. 
This will give the number of feet of wire per inch 
length. Find the resistance of this many feet 
from a wire table, and divide resistance desired 
by this resistance. The result will he the length 
of manrlrel in inches. (3) A list of wireless 
patents can be secured from any patent attorney 
in Washington, D. C. For books of the govern­
ment on vl'ireless, application should be made to 
the superintendent of Public Documents, Govern­
ment Printing Office, Washington, D. C. 

918. Wireless Telegraphy. G. E. T., Ravens­
wood, Ill., asks: (1) Can you tell me name of 
book that explains processes of oil insulation 
and the vacuum drying of coil while in con­
struction? (2) Do you need two antennas for 
sending and receiving, or can you use the same 
one for both? Ans. -- (1) There is no recent 
book treating this subject thoroughly that we 
know of. (2) One aerial is sufficient for both 
sending and receiving, if provided with a suitable 
switch for changing from one set to the other. 
See diagram in August, 1908, issue, article by 
W. C. Setz. 

919. Wireless Telegraphy. N. C., New York, 
asks: \.Vha.t is the most efficient proportion of 
capac-ity to induction in a tuned circuit? Ans. 
-This depends entirely on the fundamental wave­
length of the aerial and the amount of energy 
used in the charging source; it can only be de­
termined for a given aerial, by test, using the 
hot wire meter, as explained in the various arti­
cles by \.V. C. Getz, in recent issues of this mag­
azine. An approximate determination can be 
figured out by using higher mathematics, in con­
junction with the basic formula of static phe­
nomena, hut the calculation involved is too deep 
for the average experimenter. 

920. Wireless Telegraphy. L. A., Newton 
Highlands, Mass., asks: How can I cut down the 
110 lighting circuit so that I can run a 1¼ inch 
spark-coil? . Ans. - Put a lamp-bank in series 
with your coil, as given in the August, 1908, 
issue of the ELECTRICIAN AND MECHANIC, article 
on "Wireless Telegraph Transmitting Appa­
ratus," by \V. C. Getz. If your lighting current 
is alternating, you can place an impedance coil 
in series; make this about 6 layers of ;\l'o. 18 mag­
net wire, wound on an iron wire core, 2 inches in 
diameter, and 12 inches Jong; bringing out taps 
from each !aver. 

921. Wir~less Telegraphy. R. E. J., Sonora, 
Cal., asks. (1) The secondary voltage of the 2/i0-
watt transformer, used for wireless work? (2) 
Size of wire? Ans. - (1) If the secondary . 
voltage is from 10,000 to 40,000 it may be used 
for wireless work. (2) Size of secondary wire 
should be from No. 28 to No. 34 B. & S. gauge. 

922. Wireless Telegraphy. J. R. F. P., 
Fordham, N. Y., asks: (1) What are the direc­
tions for making a 250-watt closed core type 
sparking transformer to be used on 110-volt al­
ternating current? (2) \¥hat is the composition 
of the metal of which a sample is sent? (3) 
How can a 75-ohm telephone receiver be re­
wound so as to make it 1000 ohms, or as high as . 
possible? Ans. - (1) This will be given in a 
later issue. Complete directions may be ob­
tained from Vl. C. Getz, of No. 345 N. Charles 
Street, Baltimore, J\1d., for construction of this 
type of transformer. (2) Seems to he steel wire, 

known as "piano" wire. (3) This is difficult for 
the experimenter to do, as it not only requires 
much_ experienc~, but also a knowledge of the 
peculiar properties of enameled wire of which 
but little is known. It is cheaper to s~nd the re­
ceiver to some reliable specialist for this work. 

923. Dyn9.1:110 Winding. C. B. H., Montreal, 
Can., has castings for a dynamo of the familiar 
Edison shape, field-magnet cores being 5 inches 
long and 2¼ inches in diameter; upper voke is of 
2¼ X 1 inch section. Bore is 31 inches in diam­
eter and 3 inches long. Armature is laminate'd, 
and has 12 slots. He asks (1) If there is enough 
iron in the yoke, and (2) What winding shoul<l be 
used to provide for an output of 30 volts? Ans. -
(1) No, this is only about one half the section of 
the cores; let it be of about the same dimensions 
but of _wrou~ht iron. The firld cores are too Jong: 
and will be improved by shortening them 1 inch. 
There will still be room for all L'1e wire to bring 
the iron near enough to magnetic saturation. In 
their present shape you can make the spools 
about 3~ inches in outside diameter, and wind 
130 turns per layer, 14 layers of No. 20 single­
covered wire; 9 pounds in all will be needed. If 
you shorten the cores, use larger diameter 
.spools, so as to hold about 18 layers. If the speed 
is to be about 2000 revolutions per minute, you 
will need 80 wires per slot, 40 turns per half 
winding, and a 12-segment commutator. As 
you did not state the size of slots, we cannot tell 
you what size of wire will fit. 

924. Exciter. P.R., Bentonville, Ark., asks: 
What size of alternating current dynamo will a 
12-watt exciter fit, and where can the parts for 
such an alternator be secured?· Ans. - Pos­
sibly ·a 100-wall machine, but 12 watts is such a 
trifle of electrical energy it is hard to be sure you 
have it at all. We do not know of any one selling 
such toys. 

925. Crude Oil Engine. P. M. E., Salis-
bury, N. C., asks: (I) Howmanygallonsofcrude 
petroleum oil an engine will consume per 
horse-power hour, and (2) How many kilowatt 
a 10 h. p. engine will generate? Ans.-(1) What 
is known as" crude" oil varies largely in its chem­
ical constitution, and no definite answer can be 
given. We advise you to correspond with some 
manufacturer of engines, say the Otto Gas En­
gine Works, Philadelphia, Pa. (2) About 7 kilo­
watts. 

926. Rewinding. A. R. G., Telluride, Col., 
has a Knapp "S" dynamo rated at 6 volt\'; and 
4 amperes, speed being 3000 revolutions per 
minute. He asks if it can be rewound for 105 
volts and 10 amperes. Ans. - Your question is 
ridiculous. Even the 24-watt rating is high, and 
the speed already difficult to· care for. How 
could you exoect 1050 watts? Such a machine 
would ·weigh 200 pounds. A new book by Wat­
son gives full drawings and description of a 
dynamo of just this output, 1 kilowatt. 

927. Counter Electromotive Force. J.E. T., 
Cleveland, Ohio, refers to a certain text-book in 
which the statement is made that the efficiency 
of an electric motor depends upon the value of the 
counter e. m. f. it itenerates, and that it is im­
possible to build a motor which does not produce 
this counter pressure. Is this correct? Ans. -
Yes. In the motor, there are conductors cutting 
through the field of force exactly as in the case of 
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a generator, and by an inviolable law of natu~e 
an electromotive force is generated. That 1t 
acts in a direction counter to the current that 
produces the torque is also fundamental. A 
clear explanation of this action was given in the 
Engineering series, in Chapters VII and VIII, 
January and February, 1907. 

928. Twenty-light Dynamo. C. E. K., Har­
risburg, Pa., sends the following specifications 
for a dynamo: W'inding space on field spools, 
5½ inches long, i inch deep, radially; field bore, 
.5 inches long, 3¼ inches diameter; armature, 
5½ inches long, 3¾ inches diameter, laminated; 
24 slots, ½ x ½ inch; commutator has 24 segments; 
field-magnet is of cast steel. He asks what 
should be the winding for 110 volts and capable 
of opera.ting 20 16 c. p. lamps? Speed, 2500 
revolutions per minute. Ans. - It is a pity that 
vou could not afford time to make a sketch 
of the machine, for without it our estimate is 
worth very little to you. All we can do is to 
suggest No. 16 wire for the armature, and No. 19 
or 20 for the field. Vile have no means of com­
puting the number of turns requisite. 

929. Electric Power. A. C. W., asks: What 
is the highest amperage and voltage he can get 
from a dynamo run by direct coupling to a¼ h. p. 
steam-engine? Ans. - This question is very 
indefinite; ¼ h. p. means nearly 200 watts of elec­
trical energy. An engine may deli,er ¼ h. p. to 
a dynamo, but the latter has some unavoidable 
losses, and in small machines these may be rela­
tively high. If you secured 150 watts, you 
would be doing well. There can be almost any 
range of the volts and amperes as long as their 
product did not exceed 150. It would be im­
practicable to try to wind for higher than 110 or 
lower than 5 volts. We do not have any designs 
for a dynamo of this size for a speed low enough 
to admit direct coupling. Watson's ¼ h. p. 
machine is an excell'ent one, and you can readily 
drive it by means of a belt. Castings for it cost $4. 

930. Carbons. C. S., Hamilton, Ohio, asks: 
(1) V.7hat is the proper size and amount of Ger­
man silver wire for use as a resistance with a 
hand feed arc lamp that has ~ inch diameter 
carbons? (2) What are the best ·carbons .for 
such a lamp? (3) '\\,'here can small punchings 
for dynamo armatures be obtained? (4) Can we 
design small generators of 10 to 100 watts output, 
and at what price for each? (5) Where can 
drawings be obtained for the ¼ h. p. gas engine 
desc~ed two years ago? Ans. - (1) You did 
not state what voltage was at hand, nor how 
many amperes you use. Supposing the common 
conditions of 110 volts and 13 to 15 amperes, you 
will need about 7 pounds of No. 10 wire of the 
18 per cent grade. It must be wound open for 
free ventilation.. (2) The genuine imported 
"Electra" carbons arc the best, and any dealer 
will supply them if you insist upon having them. 
Hugo Reisinger, 11 Broadway, -New York City, 
is the general agent. (3) Carlisle & Finch Co., 
Cincinnati, Ohio. (4) Yes, but we would not think 
it'worth while.to design such small ones. Nothing 
smaller than ¼ b. p. appeals.to us. About S5 
per machine for the sketches and calculations, 
but more if you wished working drawings. (5) 
From the author, '\:Villiam C. Houghton, Waltham, 
Mass. 

931. Gravity Motor. E. C., Huntington, 
L. I.,, asks for directions for making such a con-

trivance, say by winding up a large weight, fo'r 
running a small dynamo. Ans. - Such an ar­
rangement is highly impracticable. Counting in 
the loss by friction, you will not get back more· 
than one half the power required to wind it up. 
At best its power will be feeble and short-lived .. 
Better use a wind-mill. 

932. Tungsten Steel. J. E. D., Montreal,. 
Can., refers to the Engineering article on Meas­
uring Instruments, in which it is stated that 
tungsten is a desirable impurity in the magnet 
steel. He asks where he can get such a quality? 
No one in his city seems ever to have heard of it. 
Ans. - This grade was first made in Germany, 
and large quantities of it arc still imported. The 
agents for North America arc Leslie & Co., in. 
your own city. T4e author of the article you 
mention keeps a stock of the magnets on hand, 
and they can be obtained from him at $1.50 
each. • 

933. Wimshurst Machine. E. K., Farmer, 
Ohio, asks: (1) Is it practicable to substitute cop-­
per for brass in the construction of the rods, etc., 
and steel for the spindles? (2) May the glass pil­
lars be tubes, and serve also as Leyden jars, or 
must they be solid? Ans.-(1) The use of copper· 
and steel, as you propose, is allowable, the only 
point being, for look's sake, to use materials that 
will keep bright. (2) The pillars can be hollow or 
solid, as you please, but the Leyden jars must be· 
of thin glass, with some considerable area for the 
tin-foil. If you can combine these features, you 
will be on the safe side. 

934. Telephone Dynamo. C. B., ·neFuniak 
Springs, Fla., asks: (l)If it would'be benefrcial for· 
the operation of a magneto from a telephone ·set 
used for a direct current machine to wind the 
limbs of the bars? (2) What would he the output?·· 
Armature is 1¼ inches in diameter and 3 inches 
long. (3) What is the size of wire sent? Ans. -
(1) Yes, this is frequently done with considerable· 
increase of poweI'. (2) If you wind the arma~ 
ture with No. 25 wire and the field witli No. 20, . 
you may get 10 or 12 volts and 1 ampere. (3) 
No. 25. 

935. Gyros·cope. M .. T., '\Vest Unity; Ohio,. 
asks: (1) Where can such an instrument be ob­
tained? (2) What should be the weight of a fly­
wheel for a 2½ x 3 inch steam-engine, and where · 
can one be obtained? _Ans.-(1) From the Cen~ 
tral Scientific Company, Chicago, Ill. (2) 15 to -
20 pounds. From Carlisle & ·Finch, Cincinnati, 
or from L. H. Wightman & Co., 130 State· 
Street, Boston, J\IIass. • 

936. Battery Motor. '.F. P. H., Baltimore,. 
Md., sends an excellent drawing of a -¼ h. p. 
Crocker- '\Vbeeler 10-volt, 12-ampere battery 
motor, such as that 'firm manufactured 20 years . 
ago. The field ·was wound with No: 14 wire, 
but that bas been removed. The armatur~ is -
wound with No. 17 wire, and now the desire is to 
rewind the 'field-magnet so as to allow the same 
armature 'to. be used, and allow machine to serve · 
as a generator for charging a few storage cells or • 
for lighting miniature lamps. What winding 
will suffice-? Ans.·- The spools should be large · 
enough to hold 60 turns per layer, and 20 layers of • 
No. 20 single· covered wire. About 5 ·pounds 
will be needed. Connect in shunt to the arma­
ture, with a rheostat that has about 15 ohms . 
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divided into at least 16 steps; ¼ pound of No. 20 
German silver wire, of 18 per cent grade, will 
suffice. 

937. Wireless Telegraphy. H. M., New York 
City, N. Y., asks: (1) Which is the better, a rub­
ber or a mica tu be, to insulate primary of an 
induction coil from secondary? (2) What size 
and how many layers of wire should the primary 
of a coil have, whose secondary has 7 pounds of 
~ o. ~4 ~ire wound in tw~nty~five sections, i 
mch m diameter? The c01l will be used with 
electrolytic interrupter on 110 volts. Ans. -
(1) Micanite tube is the best. This may be 
obtained from Mica Insulator Co. of New York. 
(2) You have not made your secondary in the 
right proportions. For 110 volts, your primary 
should be about four layers of No. 12 n.c.c. 
wound on a core 1¼ inches in diameter and 15 
inches long. 

938. Wireless Telegraphy. C. 0. S., Los 
Angeles, Cal., asks: I have made a three-plate 
rectifier, as described by Mr. Getz in Novem­
ber's issue. It does not work.· "What is the 
reason? The rectifier I made is illustrated in 
Fig. 2, page 205. I used Merck's sodium phos­
phate. It does not dissolve in water as I judged 
1t should. I have made it exactlv as article said. 
The lead plate I think is a trifle· too large, being 
3-32ds, but that is the closest I could get to 
I-16th. I think the whole fault lies in the solu­
tion. Ans. - The sodium phosphate should 
dissolve in water after several hours. Probably 
you have reversed one of the plate connections, 
or are not using sufficient reactance across the 
terminals. This type has been successfully 
worked in many cases, using same proportions 
and sizes, and has given no trouble. 

939. Wireless Telegraphy. A. H. P., Ar­
lington Heights, Mass. (1) Where can I buy 
two coils 18 inches in length for a powerful 
wireless receiver, and what is the price? (2) 
Could you give me some practical -hints about 
making a sender for a wireless set, not too pow­
erful and not too expensive? (3) If an aerial 
pole is 20 feet high, how large need the cross­
arm be, and how many wires of what number 
need to be used on the cross-arm like picture? 
Ans. - (1) Write to W. C. Getz, of 645 N. Ful­
ton Avenue, Baltimore, Md., who may be able to 
~upply you with same. (2) See articles in August 
issue of ELECTRICIAN AND MECHANIC bv V. \V. 
Delves-Broughton, 0. Kerro Luscomb, arid W. G. 
Getz. (3) Use four wires, connected as shown in 
June issue. Make the cross-arm 3 feet wide, 
spacing the four wires 1 foot apart. Use seven 
strands of No. 21 B. & ·s. gauge tinned copper wire. 
This may be obtained from wireless supply 
dealers advertising in this issue. 

940. Wireless Telegraphy. E. B. P., Dor­
chester, Mass. \1/ould you please consider my 
sketch of a receiving outfit and see if it is wired 
right. I made the switchboard with four bind­
ing-posts. Do you think the fourth would be 
necessary? Vv ould this kind of wire do for a 
tuning coil? Ans. - You have shown no con­
denser in your r-eceiving circuit. This should 
be inserted between the detector and tuning 
coil. The fourth binding-post, while convenient, 
is not essential. • 

941. Wireless Telegraphy. C. A., Niediopo­
lis, Ia. (1) How high would be the aerial and how 

m~ny wire~ would there have to be run to it, 
usmg a coil ~ade of 15 pounds No. 32 wire, 
300 ohm receivers, electrolytic or silicon de­
tector, to work a distance of 92 miles across 
country, the country being fairly level?° (2) 
What should the length and diameter of core 
b~ on coil wound with 15 pounds of No. 32 
wire? (3) How many sheets of tin-foil in the 
condenser? (4) How is the variable condenser 
in the sending :ind receiving set connected up? 

_ Ans. - (1) Aerial would have to have a vertical 
height of about 90 feet. Use four wires as 
shown in the June issue of ELECTRICIAN ~ND 
MECHAN'IC, as described in article on construc­
tion of aerials, by W. C. Getz. Your 300-ohm 
receivers are not sensitive enough. You should 
have 1500-ohm receivers. You should also use 
tuned circuit apparatus; as, unless you do the 
results obtained will be very poor. (2) Make 
the core 20 inches long and 2 inches in diameter. 
(3) This cannot be determined until after .the 
coil is made. See answer to C. L. ~1enominee 
Mich., in this issue. (4) The varia'ble condense; 
is not used in sending set. It is used in the 
receiving set, in series between detector and 
tuning coil, as shown in July issue, article by 
W. C. Getz, on "Tuned Circuit receiving 
Instruments." 

942. Wireless Telegraphy. W. B., Oak Park 
Ill. Will you tell me if I can telephone 100 
miles with a telephone of 75 ohms, resistance? 
I can take coil of any resistance outside the 

• telephone anywhere, but I cannot take a tele­
phone any higher than 75 ohms. I am doing a 
little experimenting, and would like to know if 
I could telephone 100 miles with a 75-ohm tele­
phone. Ans. - If you use a telephone induc­
tion coil connected as in the regular sets, you 
should have little difficulty in hearing over 100 
miles with a 75-ohm receiver, as this is about 
the standard resistance for • all long-distance 
telephone instruments. Of course, the trans­
mitter must· be similar to the "solid" type of 
Jong-distance tran~mitters now in extensive use 
by all telephone companies. 

943. Wireless Telegraphy. C. L., Meno­
minee, Mich. (1) What amount of voltage and 
amperage should be used on a spark-coil (jump), 
primary being made of three layers of No. 12 
s.c.c. copper wire, wound on a core 12 inches 
long and 1¼ inches in diameter? (2) How many 
sheets of tin-foil 3½ x 8 inches, with two sheets 
of paraffined rice paper between each sireet, 
would be necessary for the condenser for above 
primary? J\.ns. - (1) About 20 volts direct cur­
rent. If, however, alternating current is used, 
the coil will, no doubt, stand a voltage of 110, 
but this should be carefully determined by using 

. an alternating current ammeter, so that it can 
be seen how much current flows through the 
coil. (2) Make up your condenser in units of 
ten sheets, each unit having five sections. In 
this manner you can try, say, ten units, and 
increase or decrease the number until it suit 
your coil. The condenser size depends o'n the 
coil, and varies with different • conditions, so 
that it can rarely be determined beforehand. 

94,1, Wireless Telegraphy. H. C. B., Nor­
wood, 111:ass. ·could tungsten be used in de­
tector described on page 347 of February issue 
as well as tantalum? Ans. - \Ve have ne,·er 

'I 
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heard of its being used. You might try it and 
see how it works. 

945. Wireless Telegraphy. C. A. R., Seattle, 
Wash. (1) If I would change the 500-watt 
transformer coil in the August issue to 250 watts, 
to be put on the secondary and primary, what 
would be the length of core and width, or diam­
eter? (2) \Vhat size spark would this coil pro­
duce, and how far would it send a message in 
wireless work? Ans.-(1) Use two thirds of mate­
rial specified in coil in August issue. The cost 
would be but very little more for 500-watt t_vpe. 
(2) About one half of the spark of the 500-watt 
type. Under good conditions, would transmit 
25 miles. 

946. Wireless Telegraphy. W. C. V., Brook­
lyn, N. Y. \Vould a spark-coil made up as per 
following dimensions give a 2-inch spar-k suit­
able for wireless telegraphy? Secondary, No. :36, 
about 2½ pounds; primary, No. 14; two layers 
core, 9 x 1 inches. Would the coil work satis­
factorily if it were wound on five or six spools, 
and connected center to center and outer ends 
to outer ends? Ans. - You should use about 
No. 32 or No. 34 wire. "N"o. 36 is too fine. 
vVin<l in sections t inch or 3-16ths inch wide, and 
revers~ every other section when assembling, 
thus keeping the wire always turning in same 
direction. 

947. Wireless Telegraphy. M. H. S., Glouces­
ter, Mass. Will you please tell me if this will 
do as a tuning coil? It was formerly used to 
reduc:e the numher of volts from 110 to about 6. 
It has about three hundred turns of about No. 30 
bare German sih·er resistance wire, wound on a 
hollow core 10 inche~ long and 1 inch in diam­
eter. Ans. - It will not do. It has too much 
resistance, and is not big enough in diameter. 
Copper wire should be used, as described in 
article by W. C. Getz in July, 1908, issue. 

948. Wireless Telegraphy. F. McK., Oak­
land. Cal., asks: (1) How is an oscillation trans­
former made? (2) ·wbere and at what price can 
Baker's "Telegraphing through the Air" be 
obtained? (3) What should be the receiving 
radius of a wireless station having a four-wire 
aerial, with 3-foot spreaders, 50 feet long, and 
supported by two masts 45 and 30 feet long. 
The instruments are a tuning coil, adjustable con­
denser, electrolytic detector, potentiometer, and 
two 1000-ohm receivers, connected according to 
W. C. Getz's diagram in July ELECTRICIAN AND 
MECHANIC. Ans. - (1) This .will be described 
in a later issue. As a complete description could 
not be given in this column, we must ask you to 
wait until the number containing same is issued. 
(2) A list of about all the books on wireless was 
published in our February, 1909, issue. including 
the most recent ones. \Ve do not seem to know 
this particular one. (3) About 200 miles under 
favorable conditions. 

949. Wireless Telegraphy. C. C. H., Wash­
ington, Kans. (1) Is there any wireless station 
nearer to me than Kansas City, and is an aerial 
36 feet in height high enough, if a good tuning 
coil were used· in connection with an auto co­
herer and 75-oh m telephone receiver? (2) What 
is the best way to recharge a dry battery? (3) 
How many. batteries would be required to run 
a hand-power dynamo, No. 7, at full speed? 
Dynamo is offered in J. W. Scribner's cat, Tona-

wanda, N. Y. Ans. - (1) A 36-foot vertical 
aerial under the best conditions will only work 
about 150 miles. Another thing, the low resist­
ance receivers will not give any good results. 
You should either have them rewound or get a 
new pair. (2) The best way is to get a new 
one, as the elements are usually so far gone that 
it is not worth while. However, if you wish to 
experiment on the subject, a very good artide in 
the February, 1909, issue gives much vnluablc 
data on same. (3) In our opinion, Mr. Scrib­
ner must have a very remarkable cat. The best 
we ever got out of a cat was a small discharge of 
static electricity. However, this seems to be 
quite an improvement, and we will await with 
interest any further tests on the feline. 

NOTE. - It is hardly possible to run a dynamo 
with batteries, as, although designed the same 
as a motor as far as the magnetic portions are 
concerned, the windings are often cliff erent, 
which would thus cut down the efficiency when 
run on batteries. At the most, it is an expen­
sive proceeding. 

950. Induction Motor. C. D. F., Salem, Ore., 
asks: (r) What wire gauge is used in the 25-cent book, 
"Small Dynamos and Motors"? (2) Isthesingle­
phase induction motor described in ELECTRICIAN 
AND MECHANICfor May, r908, strong enough to run 
a washing machine? If not, what proportions 
should be used? Ans. - ( r) Birmingham Wire 
Gauge is the one principally used in England. (2) 
Your question is too indefinite, because a washing 
machine might require r-roth h. p'. or ½- Prob­
ably this motor is not strong enough. The diffi­
culty in making a home-made induction motor which 
will be at all economical is in the accurate making of 
the rotor and stator so that practically no air-gap 
exists between them. A competent designer has 
been working for a year or two endeavoring to plan 
for us an induction motor which would be within the 
capacity of the average amateur, and we still hope 
to be able to publish this article later, but progress is 
slow. 

THINGS RECEIVED 
The Garvin Machine Company, Spring and Var­

ick streets, New York City. Illustrated catalogue, 
illustrating and describing profiling machines, Lin­
coln and Duplex milling machines, vertical spindle 
milling machines, universal cutter and tool grinder, 
vertical, horizontal, and automatic tapping ma­
chines, duplex drill lathes, and gang drills. The 
catalogue is printed in English, French, and Ger­
man, and describes a well-planned and constructed 
line of machine tools. 

Frictionless Metal Co., Chattanooga, Tenn. "The 
Tale of the Frictionless Bars." An interesting little 
pamphlet in colors, which is both humorous and 
good advertising. 

N. Curtis Fletcher & Co., 24 Milk Street, Boston, 
Mass. Circular of financial statistics, relating to 
New England gas and electric light securities, giving 
much valuable information for investors. 

Pike Manufacturing Co., Pike, N. H. "A sug­
gestion on Progressive Methods." This booklet 
lists in detail the combination stock and display 
cabinets for ·oil stones and abrasive materials which 
are furnished by this progressive firm, and gives full 
particulars as to prices, etc. The book is intended 
only for dealers, but will undoubtedly be sent to 
them upon request sent in on their letter head. 
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WIRELESS CLUB 
This department Is devoted to the Club members and those interested In Wireless Telegraphy. We will 

publish e:r:perlences, discoveries, and suggestions, which may be helpful to all interested. 

BOSTON, MASS., January 24, 1909. 

Sirs, - In reply to Sampson Publishing Co. let­
ter, regarding noon-time signals, as sent by wireless 
from this station, I submit the following report: -

The time as sent by wireless is sent by the U. S. 
Naval Observatory, Washington, D. C., and is 
Washington time. It is sent over the telegrii:ph 
wires, and through the medium of a sounder, actmg 
.as a transmitting key, operates the wireless trans• 
mitter. 

The signals co=ence at 11.55 A.M. and are sent 
-out in dots, one for each second, except the 29th, 
56th, 57th, 58th, 59th, and 60th seconds, which are 
omitted for the first four minutes; on the fifth and 
last minute, the 29th, 50th, 51st, 52d", 53d, ,54th, 
55th, 56th, 57th, 58th, 59th second.5 are om1tt:d, 
.and on the 60th second a long dash IS made, which 
signifies twelve o'clock noon. 

The signals are sent every day, except Su_ndays 
.and holidays; it sometimes happens t_hat owmg to 
some fault on the telegraph lines, the signals are not 
·sent until the first, second, third, and sometimes the 
fourth minute has gone by, and occasionally not re­
•ceived at all, over the telegraph wires. 
Equipment Officer, Very respectfully, 

Navy Yard, W. V.Albert, Ch.Elect. U.S.N. 
Boston, Mass. In charge of station. 

THE following letter from one member of our 
Wireless Club to another may give some ideas on 
the building of cheap wireless apparatus. In our 
·opinion great ing_enuity is displayed in the letter. 

"I wish you could come up here and I could ex­
plain this wireless receiver to you nicely. How­
-ever, I'll do my best on paper. I thin~ you'll. ~nd 
it a peach, for _I had no trouble m rece1vmg 
sb:ty miles with it with only a pole, the top 
-of which was 56 feet above the ground. I ob­
tained this elevation by means of a short pole on 
my roof, and the instruments were in the attic. The 
set has an improvement over mine in the poten­
tiometer which makes it much more sensitive. My 
.aerial has four parallel wires of No. 16 copper or 
bronze. It was, of course, carefully insulated with 
porcelain knobs wherever it came near the wood. 
1viy ground was on the water pipe. , 

"My tuning coil is simply one hundred turns of 
No. 17 bare copper wire wound on a~ old butter 
tub. Sliding contacts could be obtamed by t_wo 
leads. Tuning was accomplished by simply movmg 
one of them up and down the coil until the signals 
could be heard at their loudest. A small condenser, 
made of four half sheets of yeast cake tin-foil and 
waxed paper, was used simply to preve_nt the_ bat­
teries short-circuiting through the tumng coil. I 
bought two telephone receivers from the Manhattan 
Electric Supply Co., Cortlandt Street, New York, at· 
42 cents each. They were, of course, wound to 75 
ohms, but I unwound them and wound on all the 
No. 40 wire the coils would hold. This brought 
them up to 350 ohms apiece and used about ¼ 
ounce of wire. I made a head strap of brass, for 
you want to use your hands for adjt)sting rather 
than holding telephones. The potentiometer con-

sists of a hard wood stick wound with about two 
hundred turns of bare German silver wire of a size 
such that the total resistance will be about 300 ohms. 

"Last, but by no means least, comes th: electro­
lytic cup. Mine consisted of a small glass Jar about 
r inch diameter and 20 inches high. It was fitted 
with a rubber stopper through which two glass 
tubes were pushed. Through the bottom of one of 

'these a piece of No. 24 platinum wire was sealed 
with a lead going out above. 

In the bottom of the other a piece of platinum wire 
.oor inch was sealed, and then the end wor'.ced off 
fiushonanoilstone. Igotacontact_here_by fill~g t?e 
tube with mercury with a copper wrre d1pp_ed m th1~. 
You can get this .oor wire from the Ohm· Electric 
Co., Cleveland, 0 hio, for r o cents per inch. . The &lass 
jar was then filled above the level of the pomtswitha 
20per cent solution of sulphuric acid and water. ~o~v 
in connecting it up, I don't remember whether 1t 1s 
the positive or negative which is connecte~ to the 
smaller _point, but at any rate the one which pro­
duces the least noise in the telephone when you con­
nect it up is the correct one. I can tell you for sure 
when I go home next tirn_e. . 

"To adjust the potentiometer, simply move your 
contact until no noise is heard in the telephone. 
You see the object is to balance the current from the 
batteries again~t that which the s_mall cup generate~. 
Then when a wave comes the res1Stance of the cup 1s 
raised, hence the balance is upset and you get a buzz 
in the telephone." 

ONE of our Club members writes as follows: -
I have an aerial composed of sb: wires 50 feet long. 

It is supported by a 25-foot pole on the roof, a?d ex­
tends down the rear of the house to an extension on 
the third floor, where it is fastened, a~d le~ to ~y 
operating room on the same floo_r. With this a_en:11 
I am able to hear all commercial messages "'.1thm 
250 miles. The above results were under ordmary 
conditions. 

I would be pleased to know the names and address 
of the members of the Wireless Club in New York 
City in order that I might meet them and try to 
for~ a local meeting place. E. V. A. 

THE Marconi Wireless Telegraph Company_ of 
America announce elsewhere in thi~ issue t~at 
they are prepared t? sell as souv_emrs, isenume 
:Marconi coherers which have been m ~se m com­
mercial Marconi installations. For prices refer to 
the advertisement. 

THE Clark Wireless Telegraph and Telephone 
Co., of Detroit, which has a practical monopoly of 
wireless communication on the ~re3:t Lakes, h~s ~e­
cently installed a wireless statio~ m the ed1tonal 
offices of the Detroit .To1mwl, which thus becomes 
the first newspaper in the United States to own a 
wireless equipment. ___ _ 

BOOK REVIEWS 
DRAWING INSTRmIENTS. By Walter G. Stephan, 

M.E. New York, McGraw Publishing Com-
pany, 1908 .. Price, ~I. . 
The production of this excellent httle manual w~s 

caused by the lack of any satisfactory book on this 

I 
,I 
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subject of recent date. The book considers the 
vanous instruments which are in use by drafts­
men, and gives full and explicit directions for the 
selection, care, and use of each, including the labor­
saving devices which have been put upon the mar­
ket in recent years. The book is a necessity for 
the library of every ~engineering student and drafts­
man. 
ELECTRIC MOTORS; THEIR L'ISTALLATION, CON­

TROL, OPERATION, AND MAINTENANCE. By 
Norman G. Meade. New York, McGraw Pub­
lishing Company, 1908. Price, $1. 
This concise book of about 160 pages, profusely 

illustrated, covers very interestingly and explicitly 
the subject indicated by its title. The book is 
written practically without mathematics, the dia­
grams and illustrations giving full information 
wherever the text is not suflicient for description. 
The book e1,.1)lains the phenomena of electric 
motors, describes the various types which are in 
use, and the a~iary apparatus used with them. 
Finally, there are several chapters on installation, 
operation, and care of motors for practical users. 
THE THEORY, DESIGN, AND CONSTRUCTION OF 

INDUCTION COILS. By H. Armagnat. Trans­
lated and edited by Otis Allen Kenyon. New 
York, McGraw Publishing Company, 1908. 
Price, $2. 
This book fills a gap in electrical literature. The 

limited use of the induction coil long rendered its 
theory and design a neglected branch. The prog­
ress of recent years, which has made the induction 
coil a most potent factor in electrical work, in­
cluding its applications to X-ray work, gas engine 
·ignition, wireless telegraphy, etc., has caused con­
siderable attention to be paid to the subject. The 
author has cleared up many doubtful points, and 
has made a long step toward rendering the calcula­
tion of induction coils as accurate as that of trans­
formers. Much attention is given to the theory 
and practice of interrupters. While the book does 
not pretend to be one of constructional directions, 
it is essential to all who would thoroughly under­
stand the manufacture or use of induction coils. 
CONVERSATIONS ON ELECTRICITY. By Joseph G. 

Branch, B.S., M.E. An elementary work, writ­
ten expressly for engineers and students. First 
Part, with 105 illustrations. Chicago and New 
York, Rand, McNally & Company. Price, $2. 
The author has endeavored in this book of 

nearly 300 pages to give as simple and elementary 
a treatment of electricity as is possible. The book 
is entirely free from mathematical expressions, but 
is well furnished with illustrations. It is written 
in the form of questions and answers, and the 
important points are distinguished by heavy type. 
An especially valuable feature is a very complete 
index. 
THE MECHANICAL WORLD ELECTRICAL POCKET­

BOOK FOR 1909. Manchester, Emmott & Co. 
For the second year this useful little handbook 

comes to our desk. This contains in pocket form 
a large collection of the most useful information 
necessary in everyday • electric work, compressed 
into some two hundred pages. Not only does it 
epitomize briefly but thoroughly the present status 
of electrical engineering work, but it contains a 
large number of valuable reference tables, as well 
as a diary for 1909. 

Certainly no American publisher could produce 
this at _anywhere near the price, which is but six­
pence,'_or in this country 25 cents. 

MARCONI 
COHERED 

In response to many requests 
from all over the country, tp.e 
Marconi Wireless Telegraph 
Company o( America has 
decided to off er for sale ( AS 
SOUVENIRS ONLY) a 
limited number of MARCONI 
COHERERS as illustrated 
above, all of which have been 
in service at Marconi stations. 

SENT POST-PAID ON DECEIPT or $3.50 

Marconi Wireless relegraph 
Company of .America 

27 William Street 
New York 
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K. & D. Improved· 
Rheostat and Switch 

No. 23 

Resislancll 10 Ohms. Continuous Capacity 
2 Amperes. 

SUITABLE for regulating miniature lamps, the 
speed of small motors, and a great variety of 

• service which it would be impossible to mention 
In detail. 

Owing to the peculiar construction or this rheostat, 
the change of resistance takes place very gradually 
on movement of the lever, and not by sudden jumps 
as in the ordinary construction. 

·The resistance coil has approximately 160 con­
volutions, and as the rate of change in the resis­
tance on movement of the lever is by single con­
volutions, it will be seen to admit of very fine 
adjµstment. 

The coil is made of a special high-resistance wire, 
which is very stron~, and 'l\'ill not corrode ; no sol­
dered connections with the resistance coil. 

The cqil ls air- cooled, and works on our maximum rated capacity at a remarkably low temperature. • 
ti f

Expenrnenters, dentists, surgeons, dermatologists, and all artisans and scientists will find this a most 
sn. s actory and efficient small rheostat and switch. 

The workmanship and finish is first class. Metal parts nickel plated. Hard rubber handles. Bases of 
seasoned wood, polished.- Dimensions: 3¾ inches diameter; total thickness, including rubber handle, 1 i inches. 

DIRECTIONS 
When the lever rests on the button marked "out," the coil is cut out, but the circuit is unbroken. To 

introduce resistance, move the lever in the direction shown by arrow, and vice versa. When lever rests on 
the button marked "off," the circuit is open. 

-----PRICE 75 CENTs-----

Manufactured by KENDRICK ®. DA VIS, LEBANON, N. H. 

K. & D. Juno Motor 

T HE JUNO is a battery motor, of superior 
design both electrically and mechanically. 
It is sufficiently powerful to operate slot 

machines, photographic apparatus, sign flashers, 
etc. It is of the iron-clad type, with exposed 
commutator. This feature adds greatly to con­
venience; the commutator may be readily in­
spected or cleaned. The field is cast in one piece, 
of special metal. Field coils are form wound. 
Armature is of the drum type, built up of finest 
charcoal iron laminations; slot wound. The 
~ommutator segments are of bard copper, mica 
zns1tlated.-The ):C & D. system of making small . 
commutators with mica insulation is quite unique, and the product is decidedly of high 
quality.-K. & D. dependable, self-adjusting brushes of the radial type. Steel armature 
shaft, with two speed grooved pulley. Finely finished in black enamel and nickel. 

Standard battery winding: ·4 volts, 1.5 amperes, 2000 R.P.M., with average 
load. Occupies space, 3 1-2 x 3 1-2 x 3 1-2 inches. Weight, 2 pounds. 
Price ............................................................ $5.00 

Specially wound to run in series with 16 c. p. lamp on 110-volt DIRECT 
current circuit. Price .... • ......................................... $6.60 

Unless otherwise specified, regular battery winding will be sent. 

MANUFACTURED BY 

KENDRICK & DAVIS Lebanon, New Hampshire 



ELECTRICIAN AND MECHANIC 

A 

Pocket 
Salary-Raiser. 

This little textbook is compiled .from the 
Courses of the International Correspondence 

Schools. Therefore, its value as a promotion gainer 
for ambitious men can be readily understood.· It 

contains facts and figures that . are needed in every-day 
work that cannot be easily found in ordinary textbooks. 

It can be readily understood by men having no knqwledge 
0 f higher mathematics. The book is of special value to wiremen, 

dynamo tenders, foremen of construction, managers, engineers, super-
:intendents of electric lighting and electric-railway systems, superin­

tendents of power stations, manufacturers and dealers in electrical appa­
ratus and supplies. The description of dynamos and motors, their faults, 
method of locating fault!5 and remedying them, is of great value. Of much 
importance are the sections on alternators, alternating-current motors, 
alternating-current measuring instruments, electric transmission, diagram 
of connections, data, tables, etc. Information is included on the speed 
contr~J of electric cars and multiple-unit trains. There is also given 
up-to-date instruction on storage batteries that has been carefully 
edited by the engineers of the largest battery manufacturing 
concern· in the country. Included in this book are sections 
on electricity and magnetism, direct-current dynamos and 
motors, electric batteries, alternating-current apparatus, 
AC watt-meterrrieasurements, electric 
transmission, electric lamps, interior 

.............................. 
• 

wiring, miscellaneous applications of : International Textbook Co. 
electricity, electric-car controlling, etc. • 
• It can easily be carried in the pocket. : Box 9~0-P, Scranton, Pa. 

SPECIAL OFFER.-To those : t enclose: so cc-nts which to~ether with tlii~ coupon c:n- • 
titles r111: lo :1 -::opr vf your Electrical Englne~rs' Hand- • 

sending us the coupon below we will book. 

send this book containing 420 pages, 
262 illustrations, bound in cloth, with : Nam~------

gilt top and title, printed on high- ; Street & _y,,,,,1.,,, 

grade paper in 

O 
: ----------

dear type, and 5 . City ---- Stutc_, ---

iregularly sold C • , 
for $1.25, for • • 

• GOOD FOR 75 CENTS : . 
♦ • .. o. 
••••••••••••••••••••••••••• 

• 
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lr"'ff~lr"r- A Book of Valuable Ideas r ~ E..E.. far Beautifying the Home 

WE will send you free of c_harge 
our book "The Proper 
Treatment for Floors, 

Woodwork and Furniture," two 
sample bottles of Johnson's Wood 

Dye and a sample of Johnson's Pre­
pared Wax. 

This text book of 50 pages is very 
attractive-80 illustrations-44 of them 

in color. 
The results of our expensive experi­

ments are given therein. 
There is absolutely no similarity between 

JOHNSON'S WOOD DYE 
and the ordinary "stain." Water "stains" For artistic coloring 

d • • • " • h • f h of all woods In the an spirit "stams raise t e gram O t e following shades: 
wood. Oil "stains" do not sink below the sur- No.126, Light onk 

" 123, Dnrk Oak • \ 
f f th d b • t th b t f " 125, Mission Oak ace O e WOO Or nng OU e eau Y O " 140, Mnnllln Oak 

h • V · h • " • " 110, Boe: Green t e grain. arniS "Stains are not StalilS at " 128, Lle:ht Mabo1?any 
129. Dark Mnb-Ogany ... 

all. They are merely surface coatings which :: BY: ±Y~J!e{&~a?;.;,doak 

produce a cheap, shiny, painty finish. :: m: ili:S"G~:~lbered Onk 
" 122, Forest Green 

Johnson's Wood Dye is a dye. It penetrates :: m: 11;;,~bF?e~tsbOak 

the wood; does not raise the grain; retains " 180• Sliver Gray 

the high lights and brings ou.t the beauty of the wood. 

Waxj 
will not scratch or mar. It should be applied with a cloth ; dries instantly , 

Johnson's Prepared 

-rubbing with a dry cloth gives a velvety protecting finish of great ,, ' 
beauty. It can be used successfully over all finishes. " ;:,., . 

..lo.; ~\\,.. We want you to try Johnson's Wood Dye and Prepared Wax 0 ....- <?-. .,.<f 
at our expense. Fill out the attached coupon, being careful .)~ 0 .._.$~---: 

to specify the shades of dye wanted. We will mail you 0° '.1> ,§''~f~+-
d I D h. /.. --,\.· i...c" .._ pro~ptly the boo~let an samp es. o not pass t 1s page ~v <;,·';l'"~~o . 

until you have mailed the coupon. ~~ -❖'~~ ~~~"'"?' _/ .~-
. r:, ~~tJ,? ... •• 

~- " <:§-4'◊ •• ··-
"" ~cc·~,◊ .•• '141'-

0 ~o"y-i; "',o .•• o'-.§ 
,)':J ,,c"-,i' ◊ o\ .•• ,:t·. 

" \;:~ iwr:,.. .•• ,-,-<:-' 
'J;1 ~O\~':' ?;,.C .• ~~ 

01/> o~"'~,o~~" .. •• ~-, 
~ .. <. r§' e,' .• ~., 

o❖ ~'\u o<:- • " u The Wood F inlshlng Authorities" • " ., o • ~ .. • . .-.· ··~-, .. • _,,,. 
, ~'-~c~ r::,;~ :-.C ~.,,_v .::,'::- :-.v ~<.\;., 

; c.Y.'!t ~'-= • • .... r::,~ 01.: v' ,._❖,<:- ~t.: 
~ '\..,,.,p .• >" I;''\ >'" I;' 

S. C. Johnson & Son 
Racine 11 Wis. 

I 
. I 
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PAT.EN TS_ SECURED PROMPTLY 
.A.nd ,,·Ith S1,cclul Re~n••cl to tbc 
Legal Protection of" the J.n,·cntiou 

Handbook for Inventors and Manufacturers Sent Free upon Request 
Oonsultntion. Free. l\~o chnrgc tt,r 01,inlon UM to the Pnte11tuhlllt1~ and Co1nn1crcinl Value ut· 

J.u,·cntorli.' Ideatt. lllgbcttt J.tcfcrcnc("M f'1•ou1 I.•1•01uincnt .. .l\lun11t'h.ctu1·':•""'• 

C. L. PARKER, Patent Lawyer 
i•at.~nts, ca,·euts, '£1•ndc-n1_:~~t cp~{~:ft"~~:1~~~~.~f::::~J~!:':1~cs•t::l~lJ~ty, Vnlitlity, :llld I11fi•!u,;e­

REFERENCES:-Globe Machine and Stamping Co., Murray Engineering Co., Morgan Machine and Engi­
neering Co., Berkshire Specialty Co., Stewart Window Shade Co., Macon Shear Co., Acme Canopy Co., 
Lippencott Pencil Co., Salisbury Tire Association of America, Inventors' and Investors' Corporation, 
Oakes Manufacturing Co., Cox Implement Co., Columbus Buggy Co., National Index Co., By-Products 
Co., Alabama Brewing Co., National Offset Co., Antiseptic Supply Co., Richmond Electric Co., Railway 
Surface Contact Supplies Co., National Electric Works. 

Mr. Parker, on November 1st, 1903, niter having been a member ol the Exnmlnlng Corps ol the U. S. Patent Office !or 
over five years, resigned bis position as Examlner to take up the practice ol patent law .. 

Address, 52 IVlcGill Building, Washlngto'"', o_ c_ 

ONLY a. few complete sets of Volume XVII, containing 
the first 12 instalments of Dr. Watson's articles on elec­

trical engineering, and many other interesting and valuable 
articles, remain unsold. The price at present is : 

Vol. XVII, bound in Red Buckram . . S5.00 
Vol. XVIII, unbound, in numbers . . . 1.25 

Bound, 2,00 
If interested, send 2c. stamp for index to this volume. 

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

ff. W. PITTRS MINIATURE 
MOTOR WORKS, 

211 Illinois St. BUFFALO, N. Y. 

NOT 

PATENTS 
Send Sketch or Model for FREE Examination and 

Report as to Patentability. Patents promptly secured. 
ADVICE FREE ; Rates Reasonable ; highest references 

• and best services. WRITE FOR FREE BOOKS. 

WATSON E.· COLEMAN, 
Registered Patent Attorney, Washington, D.C-

PATENTS SECURED 
OR FEE RETURNED. Send Sketch !or FREE RE-

¥81\1\i"B~T~~\igt~~/~~bie £1~t~f I~~e~lfo~~ldw~~1teJ'. 
SEN'l' FREE. One J\lilllon Doll,11•s oflered for one 
I nvcatlon ; $16,000 lor others. Patents secured lly us 
advertised tree In World's Progress; Sample Free. 

EV.A.NS, "\VILK.ENS & CO. 
100 F Sta•cet ,v,~ .. hini;ton, D. <.:. 

THOSE OF THE 

ELECTRICIAN. 
PLUMBER ~ BRICKLAYER 

These are the trades that we teach by practical and indi­
vidual instruction under actual working conditions and 
enable you in two to thre<' months to. accept a position 
paying $5 a day and over. Tools take the place of books; 
we have no classes; it depends entirely upon yourself. 
We can teach you the 'Plumbinlf, 'B,-icl(laying, or 

Elect,-ical t,-adeJ. and assist you to a position 
upon graduation. Write to•day for free catalogue 
and information. 

===CCOYNE:=== 
NATIONAL TRADE SCHOOLS 

~, 
'':\_ \ 

238 Tenth Avenue 
NEW YORK 

850 N. Ashland Ave. 
CHICAGO, ILL . 
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ELECTRICIAN AND MECHANIC 

The Busiest Concern Around Boston 

xv 

!!!! SECRET SERVICE BATTERY CO. 
314 Ferry Street Everett, Moss. 

WE MAKE FLASHLIGHT BATTERIES OF EVERY 
DESCRIPTION. SAMPLE OF ANY SIZE BY 

MAIL, 40 CENTS. (We pay postage,) 
------Write for Quantity Prices------

TRADE MARKS 
DESIGNS 

COPYRIGHTS &c. 
!l!.~iliin:..~~~rJ~F ~.~rk~~~~l~~df~::c~ri~

1s~r.:-
lnventlon le probnbly patentable. Communlca. 
ttons strlctlyconlldentlal. HANDBOOK on Patents 
10i'.½~[;~fs ?!i:~ i1;~g~~l0

!1'!ie;~rtg!o~~
8
e~~iva 

fJ)ecfa! notice, without charge, in. the 

Scitntific Jlmtrican. 
A handsomely lllnRtrat.ed weekly. J,orgest cir 
culnUon ot nny ecientlUc jonrnul. 'l'erme, i:i a 
yenr: four months, $1. Sold by all newedealers. 

MUNN & CQ,361Broadway, New York 
Branch Office, 625 F St .. Wnshlnv.ton, D, 0, 

Our gradua.tcs are fillfng 111gb B•l•rlcd 
• Positions. Good artists 

EARN $25 TO $100 PER WEEK 
.---■ and up,vn.rds! in eas7 ro.sclnatlns work. Our courses ot 

Persona.I Homo Instruction by correspondence. are com­
plole, praellea.l. Eleven yen.rs' successful teaching. Expert in• 
structors. Positions gunrnntced competent workers. Write for 
.lland,ome Art Book, Fret!. 

SCHOOL OF APPLIED ART <Founded 1898-> 

Samson Batt~ri~s 
Strength 

Long Life 
1 

:/ii O • Uniformity 
~j 

~O Years the Standard 
Why not insure correct operation of your 

apparatus by using this cell? 

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

Electric Goods Mfg. Co. 
Battery, Telephone, Annunciator, 
and Motor Boat Ignition Specialists 

144E Pearl Street Boston, Mass. 

.,.....,..., .. N 71 Gallery Fine Arts, Di.ttle Creek, .M.ich. -----.a 

Blue Process Paper 
Blue Printing 

Drawing Materials 

Chas. E. Moss 38 BROAD STREET 
BOSTON, MASS. 

PATENTS 
HUGHES & YOUNG 

(Est. 1829) 
INTERNATIONAL PATENT ATTORNEYS 

55 Chancery Lane, London, England 
undertake all business in relation to the Protection 
of Inventions and the Registration of Trade Mar\cs 
and Designs. Moderate charges. Proprietors of The 
Inventor's Journal, "PATENTS," the oldest and most 
influential journal of its class published in Great 
Britain. 

Murdock's Circuit Detector 
Pntcnt npplicd for 

DON'T USE A ~L\GNETO 
FOR 'l'ESTS when the quickest 
011d most practko.1 method ls to 
use our Dl:.TECTOR. 

Nut o.ml compnct-Cnn be 
carried in )locket. . 

InYnlunble for ckctricinn&, 
a.rm11turc winders, tell'phouc wire 
men, coil winders, cnblc testers. 

SPECL\L OFFER-On receipt 
of $2.50 11ml meutiouing thiJ 
paper, we wi11 Eend1 prc1111id, 
tu nuv part of the U. S. or 
Canada. one or these detectors. 

Complete with Cord and 
Battery - • - • • $2.50 

Mnnu!ncturcd only by 

WM. J. MURDOCK & CO. 
Chelsea, Mass. 

FLYING MACHINES-Past, Present, and Future 
A populnr ncco1111t of n,·iug: mnchinl's, dirigible bnlloonsnn_d ucro­
pln.nes-bs Altrctl W. l\lnrshull nnd Uenry Grccol.,·. 1:'hJs. work 
t1ns written with 11 Yicw to 1>rescntlni; n 11opulnr e..'\:l11b111nu of 
thh intcnsel,· intcrcilliug subject. 12 mo.-13·1 pages-fully illus-

tt~{tPsJ'gtplJ6giTS~N~·~tJ~· 6 Beacon St.-, Boston, Mn!S. □ 
! ,., 

t\ 
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Catch the News· While It is Hot 
Get a receiving set that will take important messages without 
interference from experimenters. The Associated Press news 

of the wreck of the White Star Steamship 

REPUBLIC 
was received in Cambridge, Nfass., more than 100 miles from the wreck, and sent to 
New York, over the long distance telephone. It was taken on a 

TYPE "B" $25.00 RECEIVER 
taken from our stock, and this low-priced instrument received without interruption 
from 4 A.M. to 7.30 P.M. on Sunday, January 24th. Messages were taken from the 
"Gresham," "Baltic," Cape Cod and Wellfleet. 

TYPE "B" RECEIVING TUNER 
Complete with Double Head Telephones, Detector, and wired 

----$25.oo,----
The RECEIVING TU:l\~R is of the loosely coupled type, and has two separate 

circuits inductively connected, thereby giving maxi.mum SELECTIVITY. The 
primary and secondary coils are wound on separate tubes and the secondary coil 
being movable with respect to the primary, permits a change in the coupling between 
the primary and the secondary circuits without change in wave length thus giving 
maximum SELECTIVITY. 

The primary coil is fitted with our special "inner spring" variable contact for 
a variation of the inductance. There is a fixed condenser in the primary circuit . 
with a switch for short-circuiting it when not in use. This condenser enables the 
operator to receive long wave lengths and also to "STIFFEN" the circuit if in-
terference is present. • 

The secondary coil is also wound on a tube and so arranged that it may be 
adjusted to give as close or as loose coupling as desired. It is fitted with our special 
contact, thus allowing for a variation of its inductance. • There is a fixed condenser 
in this circuit, which has been adjusted to the correct value for the range of wave 
lengths of 200 to 1800 meters. • 

• The woodwork is selected mahogany, highly finished, and all the metal parts 
are brass, nickel-plated and polished. It is a handsome piece of apparatus, which 
must be seen to be appreciated. 
Have YOU received a copy of our 1909 illustrated catalogue? If not, write for ONE 

Acme Wireless Construction Co. 
18 WESTERN A VENUE. CAMBRIDGE, MASS. 
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-Thi! l.t /lie El,xtrlcnl Age, Every boy and girl oh Quid cx-
porlrnent wJt/1 the hidden mystery o.nd lca.rn lhc tumlo.mcotaJ 
prluulples ol tb.o Eartb.'e grenteot power- ELECTIUClTY . 

• ::iitai.'!rf/J,Tl8E !?v1fl'T~ ~'ri~TRJOA'i.°Pi\16n'ub's:~ 
Illu!ltr11tcs o.rul describes Motors, Dynamos, 1\1nl'11inc ?t1odcls, 

Toy,, ·rotei:rnplt Instrument,/ Dnttcric, 1 Melero, Colls1. Gclulcr 
Tubo1, Belia, Lampe, FlnshliR: its, 'l'clcpnones, "WlHl.'.LESS," 
Tool11, etc. Tho greatest lfnc of l\ll11intu1·c Rnihvnys 
ever shown. Lowest prices for best goods. 
THE VOLTA.JIIP El,EO'.l.'RIO JIIFG. CO. 
,vue Building Baltimore, Mel, 

The Inventor's Universal :Educator 
TELLS ALL ABOUT PATENTS, 
HOW TO SECURE TllE.C. BAS . 

600 MECHANICAL MOVEMENTS, also 
60 PERPETUAL MOTIONS 

Every inventor should have a copy. Price, $1 .00 hymail. 
--ADDRESS--

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

MODEL STEAM ENGINES 
Vertical, high-sp~ed, doublc-iiction, model stcum engines a.n<l 
hollers. These engines and boi lcrs ma.kc idea.I power rlnnUi for 

~~d"J~~1~11!~1!~!~~~~~ ~J~Y!c~~atp/f!~·: :!1cy arc wcl designed 
1-16 h. p. engine, 3-4 mch bore, l inch stroke, $3.~0 
Bruss boiler, 3.00 
1-10 h. p. cngiuc, 1 inch bore, 11-4 inch stroke, -t..',O 
llra.ss boiler, •1.00 
1-fi h. p. engine, 11-4 inch bore, 1 3-4 inch stroke, 0.uO 

. llra.ss boiler, 6.00 
Pnccs a.re for finished engines ready to run. 
D. L.JONES, 3213 E. t2Street, Kansas City, Mo. 

HIGH-TENSION TRANSFORMERS 
For Wireless Telegraphy and High-frequency experiments. 
The 200 watt transformer will transmit over 30 miles under 
favorable conditions. Only $20. We manufacture high­
tension transformers, adjustable impedance coils, adjustable 
condensers, spark-gaps, and special instruments for high­
frequency experiments. 

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

1412 Clrard Street Los Angeles, Calif, 

ELDREDGE BATTERY VOLTMETER 
0 TO 3 VOLTS DEAD BEAT 

A very practlenl Instrument for n II users 
oC batteries, either primary or storage. 

WRITE FOR CIRCULAR 

ELDREDGE ELECTRIC MFG. CO. 
12 Post Office Square Springfield, l'>fasa. 

BUILD YOUR OWN SMALL ENGINE 
Vve sell sets of castings up to 2 horse pqwer. 
Also boilers, locon1oti\'cs, gas engines, etc. 
32-pagc catalogue for 10c. in stamps. This 
amount refunded on order nmounling to Sl.00 
or over. Contractors for lighl machinery of 
every dc~cri plion. 
Sipp Electric and Machine Company 

River Street, Paterson, N. J. 

HOROLOGICAL DEPARTMENT 
BRADLEY POLYTECHNIC INSTITUTE 

l'ormerly l'nrsone llorologicnl 
Institute 

PEORIA, H,l,INOIS 
LARGEST and BEST WATCH 

SCHOOL IN AMERICA 
\Vo tench Wntch \\"ork, Jewelry, 
.En~ru.ving, Clock Work, 0J)lk$. 
'.I'uition rensonnbl<'. Don rd and 

•• rooms ncnrschool nt mo<lernte rntes. 
S,!ml for Cntnlo~ue of (11for111ntion. 

THE BIG THREE IN 

ELECTRICITY 
Franklin Discovered It. Edison Devel<>ped It. 

The Cyclopedia Applies It. 
CYCLOPEDIA OF 

APPLIED ELECTRICITY 
presents in compact, practical form and in non-techni­
cal language, the results of the best work of the best 
men in the electrical profession; it lays the foundation 
of electrical progress for years to come. 

This Cyclopedia completely covers the whole electrical 
field. 2,896 pages of aul.horitatiYc information; treats of 
23 general suhjccts: its detailed index includes over 4,000 
different topics. Hundreds of special photographs, dia­
grams, sections, tables, formulas. Pages are 7 x IO inches 
in size, special paper, large, clear type, half.morocco binding. 
THE YOUNG MAN will find it a valuable guide to one 
of the greatest money-making professions of the present 
and future· age. 
THE ELECTRICAL WORKER, whether "trouble 
shooter" or expert, will ~nd this Cyclopedia valuable as 
an index lo what he knows and a ready reference to what 
he has forgollen. 
THE BUSINESS MAN AND HOUSE OWNER can gain 
from it a knowledge of electricity thal u•ill save him many 
a dollar. 
FREE FOR EXAMINATION. Fill in and mail the 
coupon. We will send you a set of these practical books 
for five days' FREE examination. Examine the books 
carefully. If satisfactory send 82 within five days and 82 
per month until you have paid the special $18.60 price. 
The regular list price 836. lf you don't keep the books, 
advise us and we will send for them. Remember! You 
can e.uminc \he books without expense or oblig:,lion­
we pay all charges. 

l!IIPORTANT SUBJECTS COVERED 

Electric Telegraph -Electric Lighting and Wiring­
Theory, Calculation, Design and Construction of Gener­
ators and Molor,, - T ypcs of Dynamos and Molors -
Dynemo-Eleclric Machinery-Elevalorn-Dircct Current 
Motors-Direct-Driven Machine Shop Tool,-Alternaling 
Current Motors, etc. -Elechic Railways-Eleclric \Veldiog 
-Storeae Batteries- Management of Dynamos end Motcrs 
- Power Stations and Transmission - Central Station 
Enaineering-Ahernating-Current Machinery- Wirele,s 
and Automatic T clephony - Wireless Telegraphy-Tel­
nulograph - T elegraphone, etc. 

FREEi IF YOV ORDER PROMPTLY 
Wilh a.II orders received before April 1st, we will include 
FREE for one year, as a monthly supplement, the 
~ECHNICAL WORLD MAGAZINE 
An Ideal American family monlhly-regular price, Sl.50 

FREE OFFER COUPON 

Amerlcl!,]l School of Correspondence, Chlao~o, U.S. A. : 
l'lcat:c send Cyclopctlinof A)lplktl Electrkuy tor .FREE cxan!inci­

tion, nlso Tecl111ic11l \Vorld for 1 yca.r. J will lieml $:?.00 within 
Hvc dtl.Yti uuU .~2.00n mouth until l havc puitl SIS.OOi uthcnris_c I 
will notify yon n1•<l hol<l the books subject to your order. 'lltlo 
uol to puss until fully pCLid. 

'f\ia111e ..........•.....••.•••.•.•••.•••.•.•.•.•...... 

Address . .' ..... , ........ , ................. , .... , ... . 
Ocwpatio11 ............. ............................. . 
Employer.......... . . . . .. . 

Elect. & Mech, 3-'!Y.I 

y 
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$513 Clear Profit in 51 Days from an Investment of $150 
Is the result from the operation of one 

• • • American Dox Bull Alley in Sullivan, Ind. 
Why not go into this business yourself ? lt is 

the most practicul a.nd popular bowling game in 
existence. It will make big money in a.ny town. These 

alleys pay from S25.00 to Sti5.00 each, per week. This is 
no gambling device, but a SJ.)lendid bowling ~amc for amuse­

ment and physical exercise. Liberally patromzcd by the best 
people of both sexes. Quickly installed, conveniently portable. No 

pin boy needed. Receipts are nearly all profit. Nearly 5,000 sold 
to date. We sell on payments a.nd our catalog is free. . 

ll'ril, for calalog. AMERICAN BOX BALL COMP ANY 
PATENTEES, 1570 Van Buren St., Indianapolis, Ind. 

TUE ELEOTRO TUNE.R, JR., is'"lvouud with 300 turns of No. 
2-1 Eno.melOO wire ,,hich cannot become loose as in other inferior 
mnkcs. Our po.tent rolling ba.Jl slider ,,hich does not scro.tch 
wires but mo.kcs perfect contact is used on both slides. Size Bin. 
Jong, 3i iu. high, 3¼ iu. wide. P.a1ci::, $2.25 . .By mo.ii, 35c. extra. 

Our large 11-i-page electrica.1 cyclopedia. containing dozens 
of clcctrlco.J experiments, wirclcss cliogn1ms 1 aud lclt>groph codes 
will be sent to you on reccjpt ol 2 ccntg for postugl'. 

ELECT.KO J.l\lI"ORTING COl\lPANY 
.S2 B \VEST DBO.WWA\' ~:EW Yonu: CITY 

'· Everyth.tno for the Experimenter" 

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

"Practical Lessons in Elec­
tricity," the most complete 
and concise book on Ele,c­
tricit y ever published .... 
. . . . . . . . . . . .. . . ... $1.50 

Every Electrician and Student 
Should Have Both 

All for $1.25 if sent with this 
advertisement. (Add 50 cents 
for Canada and foreign coun­
tries.) Act now. 

Last Chance at This Price 

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

HAVE YOU SEEN THE 

Model Engineer 
and Electrician 

CONTAINING SPLENDID ARTICLES ON 

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

Send 8 cents for a copy 

SPON & CHAMBERLAIN 
Publishers of Technical Books 

123 Em._Liherty St., New York 
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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 in all its branches, and nothing else. 
Individual instruction, day or evening 

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

Thi New York Electrical Trade Scho~I 
39½ West 17th Street, New York 

No connection with any other School or Institute. 

The 
School Arts Book 

The best magazine for instruction in Draw­
ing, Design, Color, and :tvlanual work. One 
of the best features is the department of 

Annotated Qutlines 
by HENRY TURNER BAILEY, which make a 
complete course in drawing for all grades,. 
progressive and completely illustrated. "The 
Workshop" gives full details, with draw­
ings, for making many useful and ornamental 
objects. 

A _splendid monthly for teachers, pupils, 
a,_nd the home. \1/e will send a sample to 
any point in the United States free. 

$1.50.per year, September to June. 
Send postal NOvV. 

T·he Davis Press, Publishers 
37 Front St., Worcester, Mass.· 

. are. made 
liy us and are sold 

direct from our own 
factory and in no other way. 

Dealers' and agents" profits and 
eoery unnecessary cost eliminated. 

• Every dollar is piano value through and 
through, the best that 40 years of experience can produce. 

AN ABSOLUTELY FREE' TRIAL 
for 20 days, in your own home, no coat or obligation. 
All. FREIGHTS PAID nnd all riaka aaaumed by ua. 
Pioneers of the direct plan of piano selling, our unpar­
alleled success has brought forth many imitators, but no 
competitors, either as to the excellence of our product or the 
integrity and economy of our methods. F arty years of daily 
increasing business and 45,000 satisfied buyers testify to this. 

Ask a Wing customer what he thinks of 
Wing Pianos and Wing methods. We will send 
you names in your locality for the asking. 

FREE "THE BOOK OF COMPLETE 
INFORMATION ABOUT PIANOS." 

A copyriahted book 0£ 152 paiCS wilh mony illuslrolioos. 
A complete reference book 011 the piano subject. 
History of tho pioao, descriptions of every port, how to 
judiic good 11nd bod m11lcriols, workmanship, etc. 
Tctu:hes you how to btty illtdligenlly. Yott need this 
book. Free for the aaking lrom the old house oE 

WING & SON. 368-382 W. 13th St., New York 

Gas Review 
A Magazine for the 

Gasoline Engine User 

Gas Review will bring into your home-place 
011 your library table-the wisdom, the know: 
ledge, and the experience of the foremost ex­
perts on gas a_11d gasoline engines. 

A lesson on gas e11gine operation appears in 
each issue. Compression, ignition, mixture, 
battery troubles, fuel co11sumptio11, 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 gasoiiue engine course 
costi11g from thirty to fifty dollars, all for 

50 CENTS PER YEAR 
Sample Copies on Request 

GAS REVIEW 
14 Cantwell Building 

l\ladison Wisconsin, 
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'eUhat the 
"Hor.sele.s.s Age" Say.s 

MOTORCYCLE CONSTRUCTION AS SEEN AT THE 
MADISON SQUARE GARDEN SHOW 

Cl The number of double cylinder engines has in­
creased, in response to a demand for greater power, 
but, strange to say, very little attention has been paid 
to the subject of proper balance. Many makers of 
single cylinder engines make the absurd claim that 
they have perfectly balanced their engines. Only two 
American makers have given this subject any serious 
attention. The new Pierce four cylinder has, of 
course, a good. balance, but in the case of the M. M. 
90 degree twin, a double cyliJ:ider engine has been 
produced with a better balance than a four cylinder. 
The placing of the cylinders in this type of engine 
at 42, 45, or 50 degrees produces an engine as poorly 
balanced as a single cylinder of the same power. 

,,,, ..... _, --=--~ 

_.c;:: ....... ,__,._ -- ,,,~=-, 

,_ ,; 
. • . ·' 

... ___ _ 

M. 11-1. Twin Nlnely Dedree V Balanced Motor 

AMERICAN MOTOR COMPANY 
712 CENTRE STREET . . . . BROCKTON, MASS. 
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SALE AND EXCI-IAl~GE 
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, Sl. Exchange advertisements will be inserted 
for subscribers once in twelve months without 
charge, subsequent insertions of same copy, 1 cent 
n word. 

ELECTRICAL MATERIAL 

BIG MONEY MANUFACTURING DRY BATTERIES. 
.MANUFACTURERS' .HANDBOOK explains e1-crything. 
Price, $1, prepaid. H. McCOY St CO., Sandusky, Ohio. 

FOR EXCHANGE OR SALE. - All new, I-pound, 
No. 34 s.c.c. magnetic wire, SI.40; }-inch spark-coil 
parts, $3.50; pony relay, 50 ohms, $1.50; "Excelsior" tcle­
.scope, 75 cents; two telephone transmitters, 45 cents each; 
two 3-inch electric bells, 30 cents each. Also 3 x 4 
printing press, S1; four hundred Kirk man's soap cou­
J)ons; magnet wire, pushes, switch, etc. (list for stamp). 
Want. volt and ammeter, good telegraph instrument, 

·cash, or <;>ffer. A. J. MARKHAM, Summit, N. J. 

LOOK! S20 will build 20,000-Yolt, 1-kilowatt 
·transformer. Blue-prints and directions for 50 cents. 
J. H. WHITE, Ross, Cal. 

STORAGE CELL,---Sl-; • 4-cell plunge battery, S1.50; 
pair of telephones, ·s3; 3-cell bicycle wet battery, 75 
•cents; battery motor, u Albert," 50 ccnlSi II Type A" 
battery motor and shafting. Sl.50. PJTHER SHARP, 
26 Seneca Street, Pontiac, Mich. 

FOR SALE. - One electric Yukanizcr, $8; one 75-
·watt dynamo, SS; one stereoptic, with arc light burner, 
S10; 36-foot, 2-inch stce! track and two switches with 
two electric cars, 58; one Connecticut 15-rnll, 30-am­
mcter, 52. G. 'W. ANDRAE, 541 Clark Street, SteYens 
Point, Wis. 

FOR SALE OR EXCHANGE. - a1. R. W. transformer; 
.also 12 pounds of No. 36 silk-c-ovcred copper wire. 
GEO. A. WILSON, JR., 20 St. Stephens Street, Boston, 
Mass, . 

BOYS LEARN TO MAKE drv batteries and refill old 
•cells. Send 10 cents coin for· formula and directions. 
ARTHUR K. WHITJVIER, Dept. E, II5 High Street, 
Canton, Ohio. • 

WIRELESS TELEGRAPHY 

EXCHANGE. - A 75-ohm telegraph relay, 20-ohm 
·telegraph sounder. filing coherer, and a pair of brass 
.spark halls; all suitable for wireless telegraph; all new; 
•Cost S6. Will exchange for 1500-ohm telephone receivers 
or anything electrical. MAXWELL 1'. HELL:\•JAN, 20 
West 83d Street, New York, N. Y. 

LATEST .MODELS IN WIRELESS APPARATUS. -
Elcctrnlytic detector, with extra delicate adjust~1ent for 
1onp:-distance work, S2. Tuning coil, double-shde. con­
tacts, finely finished, wil! tune to all wave-lengths, S3. 
Potentiometer, special high resistance, S3. All of these 
haYe the advantage of being dccidecllv new, carefully 
.and neatly made. Brass work lacquered, and polished 
mahoganv bases. Your order will have prompt atten-
1ion. HAROLD P. DONLE, 9 Phillips Street, ProYi­
•dence, R. I. 

WIRELESS FUSED SILICON. - 25 cents ounce. 
Send for prict list of wireless apparatus. EASTERN 
ELECTRIC CO., 2G Orange Road, .Montclair, N. J. 

ENAMELED WIRE FOR TUNING COILS. - 300 feet 
No. 28, for 25 cents; 125 feet No. 24, for 25 cents; post­
paid. Tin-foil, 50 cents pound. post-paid. ?-IIDDL.E­
SEX WIRELESS SUPPLY CO:\JPANY, 04 Antnm 
Street, Cambridge, l\1ass. 

INTENSITY COILS, 1 to 12 inches, i:uarnntee•I fnr 
one year, suitable for wireless telegraphy and expcr­
mental work. For a dcscripti,·c circular, address THE 
INTENSITY COIL CO., Shideler, Ind. 

FOR SALE: - One 6-inch induction coil, 'two trans­
formers, two mlerruptcrs, ?~e break-in key, two helices, 
!hrce spark-gaps, four rccc1v1ng condensers, three receiv­
ing transformers, and two telephone receivers. Address 
NEWELL A. TRO;\'lPSON, JR., 31 Brook Street 
Brookline, l\l ass. ' 

INSTRUCTION IN WIRELESS TELEGRAPHY. -
Scncl 2,5 cents in coin for the best wireless instruction 
book published. E,·crybody can understand it. Make 
your own wireless outfits. All kinds of wireless appa­
ratus at low prices. Send stamps for catalogue. THE 
ELECTRICAL EXPERIME~TERS' SUPPLY CO., 
022 Wells Street, Chicago, Ill. 

MACHINERY AND TOOLS 

THE PERFECTION WRENCH. - The newest and best 
wrench made. All steel, great strength. Instantly ad­
justed. Easily and quickly operated. Positive grip. 
Immense timc1 trouble, and temper saver. Indispensable 
lo automobilists. Best" all-around" tool ever offered for 
sale. l\Iust be seen to be appreciated. You'll want one 
when you sec it. For circular, address, THE PER­
FECTION WRENCH CO., Box 426 N .. Port Chester, 
N. Y. (tO 

FOR SALE. - l h. p. steam-engine, almost new; 
price, $6. THOMAS ALCOCK, 17 Social Street, Ne,v 
Bedford, Mass. 

FOR SALE OR EXCHANGE. - One water-cooled, 
horizontal, 2-cycle, i h. p. gasoline engine. Complete 
outfit. Price, $15. Miniature electric coal mining train; 
complete outfit includerl. Price, S6. MAGEE ADAMS, 
l\Iilford, Ohio. 

FOR SALE. - Castings for ~ h. p. horizontal, water­
cooled gasoline engine, nearly finished. with carburctcr, 
$7. Castings for 30-watt dynamo. with wire, S3. Two 
automobile instruction books, cost S3, for S1.50. E. 
ROOT, Box 412, Gah·a, Ill. 

CASTINGS of high-speed marine or horizontal steam­
cngincs, with slide valve, -J-inch bore, I-inch stroke, best 
gra.v iron, and easily machined on 9-inch lathe, com­
pleie, with blue-print, $1.25. Finished horizontal engine, 
1-,0th h. p., S5; marine, SG:· Automatic 0ash boiler for 
these engines, with lced pump and .all accessories. 36.50. 
Send 3 cents- for catalogue. THE :\HNIATURE EN­
GI:\'E :\'1ANUFACTURING CO., Elgin, Ill. 

FOR SALE. - Set of castings, rods, screws, etc., for 
horizontal steam-engine, - cylinder, l 3• l Uths x 2 inches, 
bored, faced, planed; wheel and eccentric turned; 
much other work. done. Several parts arc brass. \Vould 
run small dynamo. Price, S4. A bargain. E. H. 
WARREN, 58 Nashua Street, Woburn, ~lass. 

BOOKS AND MAGAZINES 

"OUR LITTLE HANDY BOOK," for 10 cents, while 
thev last. Containing \'aluablc information and work­
sho·p receipts. and new, useful, handy tools for anr 
mechanic. Address HANDY TOOL CO., Bellevue, 
Ohio. 

THREE THOUSAND . FORMULAS, - ~-lv 368-pai,:c 
\'olume of recipes and trade secrets, cloth bound, only 
40 cents, prepaid. Worth dollars. Satisfaction guaran­
teed. WILEY SANDERSON, Ypsilanti, .Mich . 

HELP WANTED 

AGENTS, MACHINISTS, TOOLMAKERS, DRAFTS­
MEN, attention! New .and revised edition Saunders' 
"Hand llook of Practical Mechanics," now ready. 
~'lachinists say, "Can't get along without it." Best in 
the land. Shop kinks, secrets from note-books. rules, 
formulas, most complete reference tables. tough prob­
lems figured hr simple arithmetic. Valuable informa­
tion condensed in pocket size. Price. post-paid, 81. 
cloth; SI.25. leather with tlao. Agents make big profits. 
Send for list of books. E. H. SAUNDERS, 216 Purchase 
Street, Boston, Mass. i 

I ,; 
,I ., 
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PATENTS 

• PATENTS. - I-!. W. T. JENNER, po.tent allorney 
and mechanical expert, 603 F Street, Washington, D. C. 
Estal>lished 1883. I make an investigation and report 
if patent can be had, and the exact cost. ~end for full 
information. Trade-marks registered. 

PHOTOGRAPHY 

KODAKS, CAMERAS, LENSES, EVERYTHING PHO­
TOGRAPIDC. - We sell and exchange. Get our latest 
bargo.in list; save money. C. G. WILLOUGHBY, 814 
Broadway, N. Y. (ti) 

TWELVE POST-CARDS, 10 CENTS. - Multicolored 
art, nature, and comic series, some embossed. LOCK 
BOX 43, \V. Stewartstown, N. H. 

MISCELLANEOUS 

SHORTHAND. - The Benedict Vowel System, -
easiest, cheapest, besL Send 25 cents for signs for com­
monest words. Reference, M. 0. SAMPSON. G. 
BENEDICT, 43 Tremont Street, Boston, Mass. 

PUZZLE. - The jackstone puzzle. A good mechan­
ical puzzle, that is a puzzle. 10 cents, post-paid. THE 
CONOID BATTERY CO., Norwich, Conn. 

MAKE YOUR OWN SIGNS.-New de,·ice; simple; 
makes perfect letters; only a dime, with direcLions. 
H. A. SAULT, Ben Lomond, Cal. 

MAGIC POCKET TRICK FREE. - Catalogue in­
cluded. Send 4 cents to .MAGIC DEPT. 17, 270 West 
39th Street, New York, N. Y. 

FOR EXCHANGE. - One Meyer model llute, silYer 
head, eight silver keys, instruction book, and music 
stand; one model horizontal boiler, 17 inches long x 8 
inches in diameter, steam dome 5 x 5 inches, five copper. 
gluses, tested to 100 pounds C. W. P.; one \Vonder 
dynamo motor, pra.ctically new; one Dh;ne Red De,•il 
motor, ,vith buffing and emery wheels. nearly new; one 
new Knapp reversible battery motor; one emery grinder; 
one flashlight; two five-bar telephone generators; one 
80-ohm extension bell; one i;ood \Vin~hesler repeating 
rille. \Vant metal working lathe, large induction coil, 
transformer, auto engine, moving picture machine, -
or what ha,·e you got? E. T. SCHMUCKER, Ha­
warden, Iowa. 

PRINTING 

BUSINESS CARDS, 250 for 75 cents with case; JOO 
white envelopes prinled for 45 cents; JOO note heads for 
50 cents; 100 letterbcads for 65 cents; post-paid. 
RICHARD D. ELLIOTT, Box 1370, St. Louis, Mo. (If) 

MYBOOK ,,.,.,., Memory the Bas is fl!~~ . of A1i Kn.o-vv1ed~H~ 
~-,: __ \"! KEY 

. ~- .:;_ sucH~s 
""HOW ' .-. You nre no greater intellectue!ly than 

TO .- ,. ~ riour memory. Ensy, inexpensive. IncronRes 

REMEMBERbu~1'i:'e':::~~{~P1~~
8
:t~rdfc!::'1e~rJ~~~~nff;~~·d::~fo":s 

WRITE TO·DAY will, ~ubllo spenklng, writing, _parsonnllty. 
Dickson Memory School, 920 Auditorium Hldg,, Chicago. 

MACK & CO., 18 Brown's Race, Rochester, N.Y. 
Monufocturcn of the FAl\lOUS D. R. BARTON 
".I'OOLS, the mo&t compl<>tc line of superior cdg.c tools for 

{~il1kf~S.~,c~~°Jr, 1Pa\fc~1~C!~~~n!'1!~~1s,~~t~~d 6,.\~1;~h~11
i/rc~~: 

Practical Photographic Books 
DARK ROOM DIME SERIES 

No.1 
" 2 
" 3 
" 4 
" 6 
" 6 
" 7 
" 8 

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

PHOTO BEACON DIME SERIES 
No.1 
" 2 
" 3 
" 4 

" 6 

Development 
Photographic Printing Processes 
Beginner's Troubles 
The Elements of Pictorial Com­

position 
lsochromatic Photography 

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

PHOTO BEACON EXPOSURE CARD. By 
F. Dundas Todd ..................... $0.25 

FIRST STEPS IN PHOTOGRAPHY. By F. 
Dundas Todd . . . . . . . . . . . . . . . . . . . . . . . .25 

SECOND STEPS IN PHOTOGRAPHY. By 
F. Dundas Todd. . . . . . . . . . . . . . . . . . . . . .SO 

ARTISTIC LIGHTING. By James Inglis.. .SO 
PICTORIAL LANDSCAPE PHOTOGRAPHY. 

By John A. Hodges... . . . . . . . . . . . . . . .75 

American Photography 361 Broadway 
NEW YORK 

lo -DAYS FREE TRIAL~:A;g~R~~:ic~~L: on approval, freight 
prepaid to any place in the United States without aunt deposit w advance, and allow 
ten days free tnal from the day you receiv,. it. If it does not suit you in every way and 
is not all or more than we claim for it and a better bicycle than you can get anywhere else­
regardless of price, er if for any reason whatever you do not wish to keep it, ship it back. 
to us at our expense for freight and you will ,wt be out o,~ emf. 
LOW FACTORY PRICES We _sell the highest gra~e bicycles direct from factory· 

to n:ler at lowt,r prices than any other house. We 
I■ ~s~a"'.':ve~J~'o="'u-,-::-:;-,o-,-to,--,S""2"'s"""'m'"1d-rd-r(r"e--m""e""n 's profit on every bicycle-highest grade models with 

Puncture-Proof tires, Imported Roller chains, pedals, etc., at prices no higher than cheap mail. 
order bicycles; also reliable medium grade models at unheard or low prices. 

RIDER AGENTS WANTED ~~3
ftaot~~~nnf~ydclctllf!1:1~l~~drii: u~~<l yx~~•\:ii}mbi:· 

astonished at the wonder/ulf.y low J>rius and the liberal propositions and special offers we will. 
give on the first 1909 sample going to your towu, Write at once for our sjluial offer. 
DO NOT BUY a bicycle or a pair of tires from auyone at nny pdu until you receive our catalogue 
and learn our low prices and liberal terms. BICYCLE DEALERS: yuu can sell our bicycles under· 
your own name plate at double our prices. Orders filled the day received. 
SECOND HAND BICYCLES-a limited number taken lo trade by our Chlcogo retail stores will 

be closed out at once, at $3 to $8 each• Descriptive barg.iln 11st mailed free. 

TIRES, COASTER BRAKES, ~De~hl~eel:·~:cb1~~~T:· 1\~r:P;; li~1°f~h~ g~~aicp~i~!~<: 
DO NOT WAIT but write today for out' Larze Catalo.e beautffuUy illustrated and contalnin1: ;i great funf of Inter­
esting matter and useful lnformadon. It only costs a pos~l to get everything. Write it no,v. 

MEAD CYCLE COMPANY, Dept.Kzso CHICAGO, ILL •. 
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THE CENTURY 
Adjustable Steel Drafting Table 
The newest, best, and most reasonable good 
drafting table on the market. Built of stiff 
and unbreakable angle steel, well braced; 
insuring rigidity, strength, lightness, and neat 
appearance. Can be instantly adjusted to 
any position and quickly folded up for 
transportation. "It Don't Wobble." 

$9 .25 0 UTFIT FOR $1 .50 
SPECIAL 

inducement to intro­
duce our Century 
Construction. The 
table as illustrated is 
especially adapted to 
the student in draw­
ing and sketching. 
Has soft drawing 
board top 27 x 27 
inches with retaining 
strips as shown, 
which can be re­

Century Leader No. B moved if desired. 
wi~h Tray, $7.50 Instantly adjusted to 
without Tray, $6.50 either sit ti I) g or 

standing_ position ~ 
a table for the home or office. All parts 
nicely finished. Can be folded into a space 
4½ x 27 x 34 inches, and weighs but 25 
pounds. TERMS: Cash with order; f. o. b. 
cars, Columbus, Ohio. 

Send in your order early 

TRAY 
For drawing instru- . ---- 0 

ments and material. --- _.-
Can be easily attached 
at any position on 
every s u p p or t i n g 
member of the table, 
by clam ping the 

Tray 

B 

thumb nut at universal joint. The tray, 
10 inches in diameter, swings over the top of 
board and is always within convenient reach. 

WE BUILD TABLES OP ANY SIZE 
HUSTLING AGENTS WANTED 

THE CENTURY MFG. CO. 
254 N. Front St. Columbus, Ohio 

Catalogue 011,. Reqtust 

Ring In-Ring Outl 

. -~ 

DO YOU lose y 
daily• with a 

time clock? T 
by number-not· 

Have you ever 
ture-what your r 
you continueyea~.,,_,t!_' 
the same old .rut • 

How are you lloinll to ri5e above (he5e con­
dition!? The American School of Corre-
5pondence will show you the way. 

The fact that you hold your pre5ent job i5 
evidence of braim and ability. .That's all 
you need. 

Tell U5 what po5ition you desire to hold. 
Get. our free advice. Sillninll the coupon 
does not place you under any oblillations. 
We do not employ a11ents or collectors. Like 
all strictly educational institutions, we rely. 
for 11i-owth. 5olely upon reputation, useful­
ness and 5Ucces5 of our students. 

Thi! is the beginning of a new year. Let 
thi5 month mark the be11inninl1 of you.- suc­
cess-a better position, more pay and .sho.-ter 
hour.s. fill in and send the coupon. 

We help men help themselves. 
I I I I I I I I I• I I I I 1•1 I I I I I ■ I I I I I I I I I I I ■ 1\ 

FREE INFORMATION COUPON 

AMERICAN SCHOOL OF CORRESPONDENCE: 
CHICAGO, U. S. A. 

Please send me your free bulletin of Engineering 
Information and advise me how I can qualify for 
position marked "X" 

Electrician and Mechanic, 3-'00 

.. Electrical Engineer 

.. Civil Engineer 

.. Draftsman 

.. Mechanical Eagin eer 

.. Stationary Engineer 

.. Structural Engineer 

.. Railroad Engineer 

. .Municipal Engineer 

.. Structural Draftsman 

.. Heating and Ventilating 
Engineer 

.. Plumber 
.. Architect 
.. Hydraulic Engineer 
.. Textile Boss 
.. College Prep. Course 
.. Sheet Metal Pattern 

Draftsman 

NAME .••••. : •••••••••••.••••••.•••••. •• •••••••• 

ADDRESS ••••• •• •••••••••••• •• •••••••••••••••••• 

OccoPATION ••••••••••••••••.••••••••••••••••••• 
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JI $11s Wirdtss Stt frtt 
(l The publishers of ELECTRICIAN AND MECHANIC will give absolutely 
FREE, on APRIL 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. (l This set is made 
on up-to-date lines, and the specifications are as follows: 

(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 i!? 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 
poin•. If desired, it will be furnished wound for 220 volts. Where direct current only is 
available, a one-half horse power rotary converter may be installed at small cost, to 
change the current from direct to alternating. If it is desired to operate the set from 
batteries an independent interrupter may be used. 

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

(l The sending set consists of a 250 ,vatt transfo~mer, 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. 

([.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. 

f 
l 
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Electrician and Mechanic 

PATENT BUREAU 
United States and Foreign Patents Obtained 

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

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

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

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

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

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

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

. An inventor, in order to protect his ideas, should not postpone applying for a patent. 
Fill out the coupon below and forward, together with the description, sketch and 

model if you have one, as above directed, to this bureau and our attorneys will imme­
diately take up the case. 

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:-

6 BEACON STREET BOSTON, MASSACHUSETTS 
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xxvi ELECTRICIAN AND MECHANIC 

INDIA OILST0NES 
As a good oilstone is a very important item in every mechanic's 

tool kit, the question of what stone will best fill ,the bill should be 
decided only after careful inquiry and experiment. 

India, mounted in Wood Boz 

Special India Gouge Slip 

To those who have not tried the India 
let us say you will not find its equal in 
any other oilstone on the market. 

It is made in 61 different shapes and 
sizes, and in different grades of coarse­
ness to suit all classes of work. 

Let us send you a souvenir Indla Stone 
to test, also a price list. 

SOLE SELLING AGENTS 

Pike Manufacturing Co. 
PIKE, N. H. 

Manufactured by NORTON COMPANY, Worcester, Mass. 

ST ARRE TT GAS HEATER 

B,E,G C 

More heat-less gas 

B D B,F 

FOR 

Mechanics, House­
keepers, Plumbers, 
Electricians, Dell~ 
tists, Jewelers, Tin­
smiths, Barbers 

These patented Double Tube Gas Heaters with nickel plated burners and japanned bases, are so 
made as to cause the gas and air to become thoroughly mixed for perfect combustion while passing through 
deflectors in base of tubes. The tubes are so formed as to cause the flames to penetrate each other at cross . 
augles, producing a clean, intense heat, free from smoke and with no waste of gas. The beater will be 
found very useful in the machine shop, as it is conveuieut for tempering s1nal1 tools. melting lead, babbitt, 
etc., and as a forge for light work. For laboratory and household use it has no equal. Over it a quart of 
water will boil in six minutes. Soldering irons with short handles can be used· with this heater, without fear 
of heating the handle. The two and three burner heaters are made with a graduated adjusting tube on 
the end to supply the gas lo one or more burners as desired. 

Ask for free Catalog No. 18 \V of Fine Mechanical Tools 

THE L. S. STARRJE'.II"ll' COMP ANY 
ATHOL. MASSACHUSETTS U.S. A. 


