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BAILEY ADJUSTABLE IR~N PLANE;S 
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 <listribute 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 p,reventing 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, Ifs inch Cutter, 
3 Smooth, 8 inches in Length, I¾ inch Cutter, 
4 Smooth, 9 inches in Length, 2 inch Cutter, 
4½ Smooth, 10 inches in r.ength, 2¾ inch Cutter, 
5 Jack, 14 inches in Length, 2 inch Cutter, 

6
5½ Jack, 15 inches in Length, 2½ inch Cutter, 

Fore, 18 inc'hes iu Length, 2¼ inch Cutter, 
7 Jointer, 22 inches in Length, 2¼ inch Cutter, 
8 Jointer, 24 inches in Length, 2¾ inch Cutter, 

Write.for Catalogue 

Each 
$1.65 

2.05 
2.20 
2.40 
2.75 
2.75 
3.15 
3.50 
4.00 
4.80 

THE STANLEY R.ULE A 
NEW BRITAIN, CONN., U.S.A. 
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Refinisli a Piece of YOUR fumitu:re 
at OUR npens1· ·r.--

t' -- Let us send the ~- ~i' i .~r;· I' 
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WE WANT a sample of wood-finishing done 
with our preparations in your home. We 
will send the materials to do the work. 

Here they are: 

A sample of Johnson's 
effect-

A bottle of Johnson's Electric Solvo to quickly 
remove the old finish-

A bottle of Johnson's Wood Dye (you to choose the 
color from our 14 different shades) to color the wood­

Prepared Wax to give that beautiful "hand-rubbed" 

And our illustrated guide book for home beautifying which includes com­
plete color card and tells how to finish and refinish wood-
No doubt you have some piece of furniture that you prize highly, yet do 

not use on account of the worn condition of its finish, or because it does not 
harmonize with other furniture or decorations. 

Use this outfit, which we want to send you free, for refinishing it, and 
you will be surprised to learn how easily the work is done and the beauty of 
the result. 

May we send you these three packages and the valuable six-<;:olor book, free 
at once? Learn from the test the beautiful effect obtained from the use of 

Johnson's Wood Dye , , 
, 0-

, ..,,❖ 

It is not a mere stain. It is a deep seated dye-sinking into the pores of , '~~,;; 
the.wood and bringing out the beauty of the grain. ·when finished with ~ 0~'>~~."• 
Johnson's Prepared Wax you have a permanent finish of real beauty and ~O~_,.,~.,~i..,,+• 
most artistic effect. We want to give you these three packages at once. 0..::i ~ -s!'o""''I~"' 
Send ten cents to partially pay cost of packing and postage-using () .:;;.~.,-o;:,,.._e; 
coupon below for your convenience. f.., ~"'"$-'S!~"'..,.,Q."' 

,:;,;"' Q. ""'-oo~ Johnson's Wood Dye comes in 14 Standard shades: .q..v .... o.,., ,., 
No. 126 Light. Oak No. 130 Weathered Oak ~ .._.,.,,,_o"' o❖,o❖ 
No. 123 Dark Oak No. 131 Brow" l·Vcathered Oak . ..,"> e,"'❖~ .-':s,◊ 
No. 125 J1tlission Oak No. 132 Gree,, J.Veatltcrcd Oak L.._, ❖ '<;, _.··'lo _.· • 

0
, 

No. 140 1'1a,,illa Oak· No. 121 111oss Green '"' "-"' 0❖ .--· (?;. • ., 
No. ll0 Bog Oak No. 122 Forest Gree" ir, 

0
,"'·,::."\o··-::,,., -···..._o' 

No.12S LightMalwga"y No.172 Flemish Oal, ..:;i"" 2:}-__,0 -s:-$-Q. -··.._,o, 
No.129 Dark Nlalwga"y No. 17S Brow" Flemish Oak .,❖., .... 'I§'.,..,, .--·...,..,, 

Half-pints, 30c; pints, 50c. Johnson's Prepared ,,,""0~❖b-rf;;,.t,.,. __ .. -~-~~:-..· .. ·>•i◊ 
Wax 10c and 25c packages. Also sold in large ~..._e, ~.,<. :~_,.,.,,,.,.❖ ,, ..... 

sizes. For sale by all leading paint dealers. , ,_<. 0~,e;o- -::,..->o' 
Send coupon today to , -,.,o\,❖, 0oc-;0 ,.--·$'"-, 

S. C. Johnson & Son, Racine, Wis. ,'c.,'S!i>❖~.,~;, ... C, ,._., ,"'" "'"' .,. 
, c o ~ e...c.; "' ~o 4. ❖- ..,_rz:.$'-

,, ,, ,~~"'ti r,,,.,O~ ~~ ~lJ ~ ~ "The Wood finishing Authorities" 
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DYNAMO-MOTOR $3.85 
(A Dynamo and Motor in One) 

.\:,, a <lyo:1.1no it will de\·clop 4.0 c.p.casUy; 
operate induction coils; charge storage 
hatterics; decompose water, electroplate, 
etc. As a. motor, will operate sewing ma• 
chine, jeweler's Jathc, emery wheel, circular 
!o-aw, .t<frertlsing de\'icCS. :and other useful 
;,pplfa.nccs. Send stamp for our 1000 c.,ta-
101,rs of new thinbrs electrical. 

ARROW ELECTRIC COMPANY, 
105 South Cnuul St.. Cl.dcu~o,_Itl. 

Cigarette Making Machine 
PRICE 50c. POSTPAID 

Works automatically, making a perfect cigaretle"wilh 
any kind of tobacco or papera in a few seconds, 
Weighs 'one ounce and fits (the vest-pocket. 
AGENTS AND DEALERS. You can make $260 
monthly profit selling 1,000 of these machines, others 
are doing it. Send for terms. 
[srich Mf!J. Co., 28 fest 23d St., Box 47, New York 

S h I W h I If There are XX chapten in all, XIX carrying you from 

A C 00 I• t 1• n· tse the fundamental principles of electricity on through the 
various branches to a point where the careful studco t 
comprehends the complete designing, care, nnd operation 

of a dynamo or motor, and I chapter on electric automobiles, outlining their construction. care, and oi>cration, and all about storage 
batteries and how lo handle them. Eacb subiect is carefully written and lo the point. Alter a student studies a subject, he i, ques­

tioned on that subject in such a mcnner as to bring clearly to his mind the points he 
needs to know reaarclin11 same. A DICTIONARY in back of book will enable him 
to learn the meanina of any electrical word, tenn, or {>hrasc used in this book, as well aa 
hundreds of othe,- in common use. All required tables neces,ary in the ,tudy arc in it. 

TABLE OF SUBJECTS 
Chnptt'r Chnptcr 

I. Wlrini! XII. Armature Reaction 
II. Electric Botterles. Elec• XIII. Sparklnd 

tro•Plotlnd XIV. Wlndlnd of Dynamos 
Ill. Madnetlsm and Motors 
IV. The Madnetlc Clrcult XV. Proper Method of Con• 
V. l\lednetlc Traction nectlnd Dynamos and Motors 

VI. Madnetlc Leakade -Self-Excitation 
VII. Enerdyln ElectrlcClrcult XVI. Diseases of Dynamos 

VIII. Calculation of Size of and Motors. their Symptoms 
Wlre for Madnetlzlni! Coils and How to Cure ]'hem 

IX. Calculatlono(E.1\1.F.'s XVII. Arc and Incandescent 
ln Electric Machines Lamps 

X. Counter E. l\f. F. XVIII. Mensurlnd Instruments 
XI. Hysteresis and Eddy • XIX. Alternntlnd Current 

Currents XX. Automoblles 
$2.00 PER COPY-FOURTH EDITION-20,000 COPIES SOLD 

'l'hc offer ,vc mnkc of rctunding money if book ls not s:1tisfnctory upon cxnminntiou is 
AN UNUSUAL ONE tn connection with the snlc or n book. But we hn,•c no tear of ite 
return. Your decision will be ,-.hot thousands of others hn!I been. i\loney would not 
buy it ii It could not be duplicnled. ,vc cuuld print tcsHmoninls by the hun<lrcd!, It Je 
best to order and bo your own judge of he merits. 

Cleveland Armature Works, Cleveland. Ohio 1~~~urr~f;~,tl i~ftl~~v~~Jtl.!.~~~:~~1\at~~?i\:~~ 

Electrical Supplies 
This Battery is guaranteed 

to give satisfaction for Ignition 
Work. 

3 SIZES PRICE 

A 2?, x 61 in. $0.26 
B 3 x 7½ in. .60 
C 3½ x 8½ in. .60 

Send for our Catalogue 2,µ\'I 
"SOMETHING 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 with 
brains and earnestness of pur• 
pose. More individuals owe 
their fin:10cial success to the 
laws contained in this 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 x 6· 3-4 in., Call Bells, 

Telephones, etc....... . . . . . . . . . . . . . . . . . . . . . . . .IS 
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 Instrument. ................. 1.15 
Battery Rheostat, 20 ohms resistance.......... . .65 
Sta There Battery Connectors ......... per dozen .36 
Mesco Current Tap and Socket . . . . . . . . . . . . . . . . . .25 
Electric Vibrators (3 styles) $5.00, $10.00, and $15.00 

Manhattan Electrical Supply Co. 
NEW YORK, 1 '1 Park Place 
CHICAGO, 188 Fifth Avenue 

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

This Book Is Plainly Written and Tells You 
How to accumulate money. 
How to earn more than savincs bank interest. 
How to develop the quality essential to success. 
How to distinguish between good and bad investment$ 
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 within 
your own bands the means of starting you on the road to :1 broader 
career 9 clean prosperity and financial independence. 

Regular edilion, limp leather bound, silk lined, $1.00 per copy 
Fifth special pocket paper bound edition of :l dollar book. 16 

chapters, 104 pages, published in response to popular Cemand. 
70,000 sold\ mailed on receipt of 10 Cents, (or S 1.0v for leather 
bound copy stamps or silver. SENlll FOR IT NOW. 
THE FIDUCIARY CO. 

Publishers 
887 Tacoma Building 

.;HICACO, ILL. 
N. B.: If you prefer. the book will be sent on 3 days approval. 
Yoo can rem ii the 10 cents or return the book at your own discre. 
tlon. The publishers know the sterlln:: value of the book andhavo 
bltb in the judgment and honesty of the average American. 
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Wireless Telegraphy 
and Telephony 

Popularly Explained 
By WALTER W. MASSIE 

(President and General Manager 
Massie Wireless Telegraph Co.) 

and CHARLES R. UNDERHILL 
With Specia.1 Article by Nikola Tesla 

(Lln this book the authors use simple ex­
pressions, so that all may obtain a clear 
idea of the inception and development 
of this much-talked-of art. 
(L 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. 

STYLE 
ECONOMY 

FIT 
COMFORT 

The Al 1-. Round Collar 
LITHOLIN 
WATERPROOFED 

LINEN COLLARS 
are ready for wear, fresh and neat, 
at any moment. Suitable for all 
men and all occasions,-hard work, 
rough sport or dainty dress. Can 
be wiped white as new with a damp 
cloth. Save time, annoyance, and 
money. Won't wilt or fray. You 
can get them in any style and size. 

COLLARS 25c CUFFS 50c 
Always •old from a RED box. 

Avoid Substitution. 

If not at your dealer's. send, giv­
ing styles, si=e, lun.v 111any. 111it/1 
rcmittnucc, and 1111,• 1uill 1nni/ 1jJost­
paid. 

TH[ FIB[RLOID COMPANY 
Dept. 56 7 Waverly Place, New York 

Holtzer-Cabot 
Wireless Operator's 
Head Receivers 
Double head band, 
leather covered and 
padded - pneumatic 
air' cushions, complete 
with cord, $10.00. 
Send for our Bulletin N~. 20 B2 

75he Holtzer-Cabot 
Electric Company 

Brookline, Mass. 
Western Office: CHICAGO, ILL. 

PATENT SPECIALIST "That's ME." 

F
R[[ ( Questions answered cheerfully. 

R[[ Preliminary search and opinion. 

RE[ Mechanical and protectional help. 

R[[ "Patent Pointers" & ".MoneyGetting." 

STERLING P. BUCK, li09 No. 2 St., Washington, D. C. 

HOW TO MAH.E MONEY 

SEND today for our FREE book and descriptive matter telling 
all about the profits that can be made in the manufacture ot 
concrete building Ulocks. ,vith a FRANCIS BLOCK MA­

CHI NE any man of ordinary alJility can make from S5 to $15 a day. 
No c.,pital or experience necessary. Building blocks made with the 
Francis Machine under the DerJin System arc guaranteed damp 
proof, frost proof, fire proof, and will not crack or crumble. Con­
lTactorS and builderS in your town need your entire output. ' \Vritc 
today. . . 

FRANCIS MACHINERY COMPANY 
Room •IG, 10!:t ~fo.rket Street. ST. LOUIS. U.S A. 

E VERY 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 be made a means of 
saving many dollars a year, by providing a place where 
you cari 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. 
(];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•dny. It's worth while. 

GRAND RAPIDS HAND SCREW CO. 
930 JEFFERSON A VENUE 

GRAND RAPIDS MICHIGAN 

V 
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Are Fine Tools Your Hobby? 
GET OUR NEW ••y ANKEE .. 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 use tools of any kind. The book is the embodiment of Yan­
kee ingenuity, illustrated with photographic reproductions of the tools in use. It's worth having. Send to-day. 
A postal brlnils lt U you mention ., Elect. & l\lech." Ask your dealer for "YANKEE '' TOOLS. 

NORTH BROS. MFG. CO. 

Telephone, 2689 Oxford 
C.E.ROGERS'BRASSFOUNDRY 

Brass, Bronze, Aluminum & Composition Castings 
OF EVEBY DESO!Ul'TION 

\Ve make Parson's .Manganese Bronze. White Dross for Auto 
Castings, and White Nickel Bronze. Special High-speed 
Bearing Metal. Special attention gh-en to Fine Casllngs. 

34 BEACH STREET 
BOSTON MASSACHUSETTS 

CALL OR WRITE 

ELMER C. RICHARDSON 
Room 6, 37 Tremont Street . BOSTON, MASS. 

Associated with a Reliable Washington 
Patent Attorney 

This 5-Room ALADDIN House· $298. 
Complete. In \Vlnterconstrnctlon,prlceS365. 
Shipped anywhere ready to he put up in 

a fe-w day:,. 

This is ?-five-room house, containing bi_g parlor, dining 
room, kitchen, and two bed rooms, size 16 x3G feet. 

Price includes all lumber cut to proper lengths,roof­
inirl doors, windows! glass, patent plaster board, paint, 
na1 s, locks, etc. T 1ese houses are all cut out m our 
own mill; each piece cut to proper length and ready to 

. be nailed in place. We furnish our p1tent plaster 
board-takes place of lath and plaster m1king house 
very warm. We also have other sized houses, barns 
carriage houses, etc. ' 

4-room house complete, $290. 
2-room house, SlOO. 

Can be erected in from 2 to G days. Complete draw- • 
ings and instructions. .Seud stamps today for Big 
Illustrated Catalog- 80. 

North American Construction Co., 
BAY CITY, MICHIGAN. 

Philadelphia, Pa. 

WIRELESS 
RECEIVERS 

Adjustable hcnd bnnd with 
bnll nod socket fitting, give 
o. com.Iortnblc nnd anug tlt-

~ifilcffc~:d,'~~i(?1~J"o~~~~~~ 
Cords Join o.t the breast. 

PRICRL1s·r 
Complete with 7 foot Cord 

1500 ohms ... S U.00 
2000 u 0.50 
8000 " 10.00 
4000 " - - 10.oO 
Spccio.l prices in qunotitiea. 

Soft Ilubbcr Ear Cushions 
supplied at50 cents per pair. 

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

156 PURCHASE STREET 
(Wireless Dept.) -

BOSTON MASS. 

TUNING with CONDENSERS 
Is now recoguized as· the most efficient 
method in wireless telegraph receiving. 

For the Best Results with Thermal Detect­
ors, use No. 120, No. 121, or No. 121-A Types 

No. 120, Single Unit, .002 M. F., $1.00. 
No. 121, Multiple Unit, with Special Switch, 

.001, .002. and .004 M. F. $2.00. 
No. 121-A, Unit similar to No. 121, for use 

with Adjustable Condensers, at $2.00 . . 

W. C. GETZ, 
345 N. Ch11ries Street, BALTIMORE, MD. 

We Want You to Become Familiar With 

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

T •t;:~~11~m;~!:~ Eff1~ 
3-l3, 4-36. 6-32, 8-32, 10-24, l 2-2'i 
and 14-20 "Hercules" Machine 
Screw· Taps. Sent post-paid to 
any address on receipt of $ 1 .25 

84-Pai;e Catnloi;uc Fa·ce 

E. F. ~EECE CO. Greenfield, Mass. 
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Have 
you 
the 
current? 

We 
furnish 
the 
rest.· 

All sizes of 
our drills 
from 12 in. 

-to 31 in. Swing can be equipped with 
motor drive. If you want a reliable 
drill with a handy arrangement, write 

ROCKFORD 
DRILLING 

MACHINE 
COMPANY 

ROCKFORD, ILL., U.S.A. 

Hotel Cumberland 
Ne·w York 

S. W. Cor. Broadway at 54th Street 
Near 50th St. Subway and 53d St. Elevated and 

accessible to all surface lines 

•t• .T , ,!,' _., :i,J?, Ideal Location. 
~-·:I":• liir, 

-~,, {'f4~ Near Theatres, Shops, 
~h , ~ and Central Park:J ,, . 

!~\ 
/,! 
c:· ;~-
Ji! 

New and Fireproof 
Strictly First Class in 

Every Respect 

All Outside Rooms. 
No Carpets. 

All Hardwood Floors 
and Oriental Rugs. 

European Plan. 

Transient-Rates, $2.50 ·with bath, and up. 
Restaurant U nexcelled. Prices Reasonable. 

Send for Booklet. 
Harry P. Stimson 

Formerly with Hotel Imperial. 

R. J. Bingham 
f.'ormerly with l lotcl \Voodwarct. 

HOW TO RUN AN AUTO 
"Homans' Self Propelled 

Vehicles" gives full detnlls 
on successful care, blllldllng 
lllld bow to Jocnte trouble. 

Beginning nt the first prin• 
clples neccssnry to be known, 
lllld then forwnrd to the prln• 
clplcs used In every pnrt of o. 
Motor Cur. 

It Is o. thorough coari,e In 
the Science of Automobiles, 
highly approved by mnnu­
fo.cturers, owners, opcrntot'S 
nnd repnlrmcn. Contnlns 
over •lCO Illustrations nnd dlo.­
grnms, mnk!ng every detn!l 
clenr, written in plain lnn­
gunge. Hnndsomely bound. 

PRICE $2 POSTPAID 

SPECIAL OFFER 
The only way the practical 

merit of this MANUAL ca.n 
be given is by an exnmJna. 
tion of the book itself, which 
we will submit for examina,. 

tion, to be po.id for or returned, 
nfter looking it over. 

Upon receipt of the following agree­
ment, the book will be forwarded. 

No money In advance required, sign and return. 

Theo. Audel & Co., 63 Fifth Ave., New YoPk 

tory~l
0:f fi :e:fr:~J§~e~if ~

0
o~\

02~~:,u:;~~~!~~h:b!•0 ~ {a°;~~ Mtlsfac-
.._ 

NA ME---------------------
.ADDRESS 

VENTRILOQUISM 
Learned by any lllan or Boy at Home. Small cost. Bend 
toda.y z.cent eta.mt> for partJculars a.nd proof. 
O • .l..Slll.1TH,BOOII I028 -20f0 KROll:VILLEAV,,PBOB.U,ILL. 

BUILD YOUR OWN MOTOR! 
Complete sets of Cnstlngs, with blue print work­
ing drawings, for your Auto. Launch, 1\Jotor­
Cycle Engine, or ,vorkshop. 

Our Rcnuu•li.:.t.ble Offe1· ! 
6-Actunl Brake Horse Power-2 Cycle-3 Port 

{itf:t'RA~1,~i':>l'P{~~: :;N~t~~cP~i~~\\~~r{f~= 
~~~~\·\~fth;p0:rt i1·,~~~-,:c;~~ h;u~5t

1
~~

0 S~~.ro~ 
~OS{Hb~bo.cng~i;J~:~~l~u;~~ic~t:i'::;~,~~om ss.oo 

THE GEBHARDT ?rIOTOR CO. 
27th Street, ubovc Do.uphio, Philadelphia., Po.. 

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

SEND STAMP FOR LARGE CATALOGUES 
Dept. 9 

KETTEMAN 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, JIIASS. 
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Faucet Water 
Motors, $1.~~ 
These Motors hnve emery,wheel and 
pulley to run sewing-me.chines. fans, 
etc. Se.mple Motor free to Agents 
in sections where we have no repre, 
sente.tive. 

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

STURTEVANT 
-FORGES=== 

Require a minimum of repairs. 

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

SEND FOR BULLETIN 158 

B. F. STURTEVANT CO. 
GENERAL OFFICE AND WORKS 

H:VDE PARK MASSACHUSETTS 
705 

Would You 
Like to Own 
A GOOD RELIABLE 

Reece Screw Plate 

Genuine Reece Screw Plate 
Cutting Machine Screw 
Sizes, Nos. 4-36, 6-32, 8-32, 
10-24 1 12-24, with 5 adjust­

able dies 13-16 diam., 5 Tnps, I Die Stock, 7 in. long and 
Tap Wrench Die complete in polished case with vclvel-lincd 
cover. Sen/ post-p:11'd lo any address 011, receipt of 

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

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

We don't make the most extravagant claims. 
We prefer results not words. 
We do not try to make the cheapest. 
\1/e believe we build the best. 
\Ve do not claim to be the largest manu­

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

in quality. 
·we do not use enameled wire on our tuners; 

we have found it inferior. 
\~Te u?e bare copper wire wound by a unique 

method giving superior results. 
We might also add, that we don't imitate, but 

have originated many novel and exclusive 
features. 

Our transformers for use on alternating current nre self• 
controlling in sizes of {-, -}, l and 1-} K. W ., requiring no 
impedance coil or rheostat. They are more efficient thnn 
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Oscillation Transformers Potentiometers 

CLAPP-EASTHAM CO. 
729 Boylston Street BOSTON, MASS. 
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By our method of instruction we make you a skilled, practical Wireless Operator in a few months, so 
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E L E C T RI C I A N A N D M~E C H A N IC 

TABLE OF CONTENTS 

Forging for Amateurs. Part V. . . 

Recent Contribution to Electric W.ave Telegraphy 

A Novel Wind~ill Part II. 

F. T,V. Putnam 

Prof.J. A. Fleming 

ix 

405 

411 

418 

Varnishes and Varnishing . 41 ~ 

Forge Equipment at Technical High School, Springfield, Mass. . 420 

How to Make a Simple Zinc Spark Gap Beniardelte Anderson 421 

Wireless Interference . . . . . . . 

A Home-made Chemical Weather Glass 

From Grocery Box to Book Case . . 

The Making of a Useful Ladder . . 

The Re-plating of Old Steel Knives 

Building a Stained Glass Window 

A Mission Umbrella Stand 

Editorial . . . . • . . 

Questions and Answers 

'Wireless Club . 

Book Reviews . 

Robert A. Morton 422 

427 

428 

429 

431 

436 

439 

440 

441 

444 

44{). 
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FORGING FOR AMATEURS-Part V 

F. W. PUTNAM, B. S. 

EXERCISE 3. AN ANGLE IRON 

Figure 60. shows an angle ir~m which 
is to be made from Norway iron. In 
bending angles it is usually necE:ssary 
to make the bend at some particular 
point on the stock. The measurements 
are, of course, more easily made while 
the stock is cold and it is, therefore, best 
to mark out the stock before heating. 
Mark the point at which the bend is to 
be .made with a centre punch, usually 
on the edge· of the stock instead of the 
side. A cold chisel should not be used 
for :this marking unless it is hit very 
lightly on the edge of the stock_. Should 
a slight nick be made on the side of the 
piece of stock which is to be bent, and 
then the stock bent. at this point, the 
nick being on the outsi~e su!"face, you 
will find that the small mck will expand, 
opening up quite a crack in the surface 
of the stock. If the nick, on the other 
hand is on the inside of the bend, it very 
frequently will cause a bad cold line 
which may extend very nearly through 
the stock before the bending can be 
completed. In bending t~e ~tock i~ is 
very convenient to hold it m_ a vise, 
since the piece can then be gnl?ped at 
the exact point where the bend is to be 
made. If the bend is to be made ov~r 
the anvil then the stock should be laid 
flat on the face of the anvil with the 
point where the bend is to com~ almost 
up to the outside edge of the anvil. Hold 
the bar down firmly on the anvil by 
bearincr down heavily on it with a sledge, 
as sho~n in Fig. 61. 

The sledge should _be_ placed S? t~at 
the outside edge of it 1s about :n hne 
with the outside edge of the anvil. By 
this means it is easily possible to mak_e a 
short bend with much less hammering 
than when the sledge is not used. 
- Fig. 60 shows an angle having the 
outside corner forged up square. There 
are several ways in which the stock may 

be bent to finish in this shape. The first 
way is to take ·a piece of stock of the re­
quired finished size and bend ~h~ angle, 

. forging the corner square, as it is _ben~. 
If this method is used, the following is 
the process to be gone t~rough with: 
First bend the bar so that it forms very 
nearly a right angle, keeping the bend 
as sharp as possible as shown at A in 
Fig. 64. This ~ust, _of_ course, be _done 
at a high heat, smce it is much easier to 
bend the iron at a high heat and conse­
quently a sharper bend would result. 
The iron should again be heated nearly 
to a white heat and the outside of the 
bend forged into a sharp corner, using 
the hammer in such a way as to force 
the iron out where it is needed. Be 
careful not to let the angle bend in so 
that it becomes less than a right angle or 
even equal to one. At B, Fig. 64, is 
shown the proper way to strike, the 
arrows indicating the direction of the 
blows. Be careful that the stock rests 
on the top of the anvil while this is being 
done and do not allow it to project over 
one corner, since the stock would then 
be probably hammered too thin. The 
angle must be kept greater than a right 
angle, because the metal at the corner 
of the bend is in reality being upset. In 
Fig. 65 is shown the bent piece held on 
the face of the anvil. The blows from 
the hammer are supposed to come on 
the bend A in the direction indicated by 
the heavy arrow. The metal which has 
been heated to a high heat at C will up­
set part of it, causing it to form the 
sharp outside corner and the remainder 
flowing as is shown by the smaller arrow 
at C and making a sort of a fillet on the 
inside corner. Now, if the obtuse angle 
had been allowed to become an acute 
angle as is shown in Fig. 66, the metal 
which is forced downward by the blows 
of the hammer on A .:Vould take with it 
a portion of the metal on the inside of 
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the bend B and a cold crack would 
probably be formed on the inside of the 
angle. To forge a perfectly sound bend 
then, the corner must be forged at an 
angle greater than a right angle. When 
the stock has been brought to a sharp 
square corner, the remaining step is to 
square up the bend over the edge of the 
anvil. 

The second method of making a bent 
angle with a forged square corner is to 
first start with stock which is consider­
ably thicker than the finished forging is 
to be, and then draw dov..-n both ends 
to the required finished thickness, leav­
ing a thin, sharp pointed ridge straight 
across the bar at the point where the 
bend is to come, this ridge, of course, 
forming the outside or square cornet" 
of the angle, where the stock is bent. If 
desired, this ridge may be formed by up­
setting the stock. 

Fig. 67 shows this method of forging 
a bar. The dotted lines indicate the size 
of the original piece, the ridge being 
shown at C. When the bar is bent, the 
ridge C is to form the outside sharp 
corner of the angle. For light work the 
first method will usually be found to be 
the more satisfactory. At A in Fig. 60 
is shown the position of the ridge which 
would be left by hammering down the 
stock from this point or by upsetting the 
stock if, the second method just de­
scribed is used. It will be noticed that 
the angle shown in Fig. 60 has two tap­
ering sides, forming the inside angle 
which is somewhat greater than ninety 
degrees. The bend should be made first 
and the square comer completed at B 
before the legs or sides of the angle are 
tapered. A piece of stock six inches 
long will be sufficient for this exercise, 
since the stock at the ends of the legs is 
only ¼ in. in thickness, instead of ¾ in. 
the original thickness of the bar used. 
The excess stock should be kept all on 
one face. Where a vise is not handy, I 
find the Hardie hole to be very useful 
for holding the stock when being bent. 

EXERCISE 9. A BRACKET ANGLE IRON 

This exercise is very 'similar to that 
shown. in Fig. 60, but requires much 
more care in the filling out of the sharp 
corner at A, since the stock is much 
thinner near this corner. If the stock is 
upset to form extra stock for the bend, 

it will appear as shown in B of Fig. 68. 
If the bar has been upset, it should then. 
be reduced so as to have one straight 
surface as shown at C of Fig. 68, the 
upper surface being hammered in about 
the same shape as shown, the ridge com­
ing at D. The¼ in. holes should not be 
punched until the angle is entirely fin­
ished. The edges of the legs are to be 
bevelled slightly as shown. This can be 
done partly with the hammer and then 
finished with a fairly coarse file with the 
angle held in a vise. 

The next exercise to be taken up will 
be that of making bolt heads, but as one 
method requires the welding of a piece of 
stock to a round bar to form the head 
I will first take up the beginning of th~ 
work on welding. 

vVELDING 

The process of welding consists of 
heating the faces of the two pieces to be 
joined until they are at what is known 
as the point of fusion, which is called the 
welding.heat, and then uniting them by 
quick sharp blows of the hammer. The 
temperature of wrought iron when at a 
welding heat is usually about 1,900 de­
grees Fahrenheit. A piece of wrought 
iron or mild steel when it is heated be­
comes softer and softer as the tempera­
ture increases, untiL at last at the above 
named temperature a heat is reached at 
which the iron becomes so soft that if 
another piece of iron which is at the 
same time heated· to the same point 
touches it, the two will stick together. 
Should the iron be he~ted much beyond 
this point it will burn. The appearance 
of the metal when the welding point is 
reached is nearly white and when ex­
posed to the air it will give forth scintil­
lating sparks. It will also give forth a 
slight noise similar to that produced by 
the escape of a small jet of steam. The 
metal becomes practically semi-liquid 
and these semi-liquid particles of the 
metal are joined as they are welded into 
the same conditions of close contact that 
they have in other parts of the bar. All 
metals cannot be welded in the sense in 
which the term welding is usually under­
stood. Some metals· on being heated 
will remain very dense and will retain 
almost their initial hardness until a cer­
tain heat is reached, when a very slight 
increase in temperature will cause them 

I .. 
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to either crumble or melt. '\Ve usually 
consider that only those metals can be 
welded which, with an increase of tem­
perature, will become gradually softer, 
changing slowly .from the solid to the 
liquid state. This fact will be found to 
be true, that the greater the range of 
temperature through which the metal 
remains in its semi-liquid or pasty form, 
the more easily may it be welded. The 
greatest trouble met with in welding is 
the inability to heat the metal properly. 

'A clean bright fire is an absolute neces-

e 

sity or the result will be what is known 
as a dirty heat; by that I mean that 
small pieces of cinders and other dirt 
will stick to the metal and thus get in 
between the tv\'O pieces and so cause a 
poor weld. If the two surfaces to be 
welded form a pocket upon being 
brought together, then the same diffi­
culty of welding will be met with. If 
iron is heated to any temperature above 
a cherry red, its affinity for oxygen in­
creases. When it is a straw color, or 
hotter, this affinity is very great, and 
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results in the formation of ap oxide of 
iron, known as scale. This scale as it 
forms on the surface of the metal be­
tween the time when it is drawn out of 
the fire and the completion of the weld 
will effectually prevent the union of the 
metal wherever the scale is present. 

In saying that the temperature of iron 
when at a welding heat is 1,900 degrees 
Fahrenheit, I do not mean to infer that 
the welding of all metals is done at the 
same temperature. I have spoken of 
the necessity in welding of a certain con­
dition of pastiness of the surface. If 
this condition is not reached, welding 
will fail, due to excessive oxidation. 
Now, the temperature of this special 
condition of pastiness will vary with the 
composition of the iron, consequently 
irons having different welding points 
cannot be thoroughly welded to each 
other in an oxidizing flame. In order to 
prevent the formation of this scale and 
to permit the welding of irons of dif­
ferent compositions, a flux is generally 
used, a flux being understood to mean a 
substance that aids in the fusing of 
metals. Too much care cannot be used 
in welding. If the pieces are not heated 
to a high enough temperature, they will 
not stick and no amount of hammering 
will weld them. On the other hand, if 
they are kept in the fire too long and 
heated to too great a temperature, they 
will be burned and burned iron is of 
course absolutely useless for welding. 
Care must be taken to heat the iron 
slowly, so as to insure its heating evenly 
all the way through. If the iron is 
heated too rapidly the outside may be 
at the proper heat, while the interior 
metal is very much colder, and as soon 
as the metal is taken from the fire the 
colder metal within and the air without 
will almost instantly cool the surface to 
be welded below the welding tempera­
ture, and it will be then too cool to weld 
by the time any work can be done on it. 
The two pieces when they are properly 
heated for welding should feel quite 
sticky when they are brought in contact. 
When welding is to be done, be sure that 
everything is ready to use before the 
iron is taken from the fire. All of the 
tools should be in a box where they may 
be picked up instantly. The face of the 
anvil should be perfectly clean and the 
hammer should be in such position that 

it will not be knocked out of the way 
when the work is placed 011. the anvil 
for welding. One very important thing 
in welding is to have tongs which per­
fectly fit the work and they should be 
held in such a way that the pieces can be 
easily placed in the exact position for 
welding without changing the grip or 
letting go of them. When everything is 
ready, the blast should .be shut off, if 
power blast is used. The pieces should 
be taken from the fire and placed to­
gether on the anvil and tapped slightly 
on the edge of the anvil to remove what­
ever scale may have formed and then 
welded together with sharp, rapid blows 
of the hammer. After the pieces are 
once stuck together, the thin parts 
should be hammered first, since these are 
the parts which naturally cool the quick­
est. It is often said that a bar of iron 
cannot be burned. This, however,. can 
be easily disproved by heating a bar of 
iron in the forge, using considerable 
blast until sparks are seen coming from 
the fire. These sparks which are quite 
unlike the ordinary ones from the fire 
are white and scintillating and appear to 
expand and form little white stars. 
These sparks are small particles of burn­
ing iron which have been blown upward 
out of the ,fire. If the bar of iron is 
taken from the fire at the time these 
sparks appear the end of the bar w-ill 
look white and sparkling. If the heating 
be continued long enough after this 
point is reached, the end of the bar will 
be partially consumed, forming lumps 
similar to the clinkers taken from a coal 
fire. In order to burn iron, there are 
two things which are essential. First, a 
great enough heat and second, the pres­
ence of oxygen. Care must be taken not 
to have too much air from the blast go 
through the fire, since a large amount of 
scale will be formed. If the fire is not 
an oxidizing one, the danger of injury to 
the iron by burning and the forming of 
scale is consequently • lessened. Iron 
which has been over-heated and partly 
burned is brittle and crumbly and has a 
rough, spongy-like appearance. 

I have spoken of the use of flux for 
welding. For welding iron, clean river 
sand or powered sand stone will be found 
to make a good flux. It is absolutely 
useless, however, for welding steel or 
steel and iron. Borax is generally used 
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for this purpose. The flux should be ap­
plied first before the metal reaches the 
welding heat, no matter what the tem­
perature of that heat may be. This flux 
will melt on the surface of the metal 
forming a slag, and this covers the sur­
face to be welded and prevents oxidation. 
When the two surfaces are brought to­
gether and subjected to a pressure, or 
blows, this slag flows or is pressed out 
from between these surfaces and actual 
contact is then secured. The scale or 
iron oxide which is frequently formed on 
the surface to be welded is not fluid ex­
cept at a very high heat. If a flux is not 
used the iron must be brought to high 
enough heat to melt this oxide, which 
is then forced from between the welding 
pieces by the blows of the hammer. . 
When ordinary iron is welded, this heat 
may easily be reached without injury to 
the iron, but certain machine steels and 
especially tool steel cannot be heated to 
a high enough temperature to melt the 
oxide without burning the steel. The 
flux has a double action. In the first 
place, as it melts it flows over the piece 
and forms a protecting covering, which 
prevents oxidation and also when raised 
to the proper heat will dissolve the oxide 
that is already formed. It will be found 
that the oxide will melt at a much lower 
heat when combined with the flux than 
without it .. To melt the oxide is the 
principle use of the flux. Of course, 
borax contains considerable water which 
causes it to bubble up when heating. If 
the heating is continued at a high tern-

. perature, the borax melts and runs like 
water. This melting borax when cooled 
is called borax glass. Sal ammoniac 
mixed with borax will be found to clean 
the surface better than borax alone. I 
usually use one part of sal ammoniac 
and four parts of borax, particularly 
when welding tool steel. There are sev­
eral patented welding compounds on the 
market and most of them have borax as a 
basis. The flux does not in any way aid 
in sticking the pieces together as would 
cement or glue, but is used principally to 
help melt the oxide already formed and 
to prevent the formation of more. 

The next article will take up in detail 
some simple exercises on welding. At 
this time I think it would be ·well to give 
a brief summary of what has been cov­
ered in these articles up to the point of 

welding and I therefore give below a 
series of simple questions with answers 
on Iron and Iron Working, Fuel and 
Iron Forging. 

IRON AND IRON FORGING 

What metals are most used in black­
smithing? Ans. Wrought iron and 
steel. 

What is the chemical difference be­
tween cast iron, steel, and wrought iron? 
Ans. Cast iron contains most carbon, 
steel much less, and wrought iron the 
least. 

What is the character of cast iron? 
Ans. Cast iron cannot be forged or 
welded, and breaks under the hammer, 
showing a crystalline fracture. Can be 
melted and run into moulds. 

What is the character of steel? Ans. 
Steel can be forged and welded and can 
be hardened and tempered for tools. 

What is the character of wrought iron? 
Ans. Can be easily forged and welded 
but cannot be hardened. Fracture shows 
fibres. 

How is cast iron obtained? Ans. By 
smelting from the ore, and is usually run 
in'to pigs· containing from 2 to 5 per cent. 
of carbon. 

How is iron produced? Ans. By 
puddling cast iron which expels the 
carbon. Perfect wrought iron has no 
carbon. 

.. What is malleable iron? Ans. Cast 
iron that has been treated so that it will 
bend without breaking. I_t is produced 
from charcoal, pig iron, and scraps of 
wrought iron, melted and cast; then 
annealed in an oven or muffler. 

Why is it unfit for smith's work? Ans. 
It ,~annot be forged or welded and has no 
fibre. 

.For what are steel and wrought iron 
generally used? Ans. Steel is used prin­
cipally for tools. Wrought iron is used 
for all parts of building work exposed to 
bending or liable to receive a sudden 
shock. 

·what is a hot-short and cold-short 
iron? Ans. Hot-short is brittle when 
heated; cold-short works best when 
heated. 

How can the quality of wrought iron 
be tested? Ans. By bending cold; 
heating; nicking with chisel; and break­
ing. By the character of the fracture the 
quality of the iron can be determined. 
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Is the exterior appearance any guide 
to a choice? Ans. No. The surface 
shO\vs only the quality of the workman­
ship in manufacture, and very poor iron 
may have a good exterior. 

Is the appearance of the fracture a 
certain guide ? Ans. Iron is considered 
good if the fibres are drawn out in break­
ing instead of shov.ring crystals. But a 
slow break v.rill show fibres and a sudden 
one crystals. 

What is the usual effect of heat on 
metals? Ans. They are made softer and 
able to be beaten thin, and melt when 
heat is sufficient. 

What are the heats observed with 
iron? Ans. Black heat; low red heat; 
bright red heat when black scales are 
visible; white heat when the scales al­
most disappear; welding heat, when the 
iron begins to burn v.rith bright sparks 
and a crackling noise. 

At what heat is iron generally worked? 
Ans. Bright red and white heats. 

What is the risk of working at too low 
a heat? Ans. Injuring the fibres of the 
metal. 

What is the risk of working at too 
high a heat? Ans. Burning and per-• 
manently injuring the metal. 

How are cracks and defects most 
easily shown? Ans. By heating to a 
dull red. 

How can overheating be remedied? 
Ans. Careful heating and thorough ham­
mering will sometimes remedy it, but it 
is not to be trusted. 

Why is bar iron sometimes twisted 
before forging? Ans. To make the 
fibres, which in common iron are fre­
quently irregular, run straight, and to 
detect seams in the bar. 

What is the effect of dipping heated 
iron in water? Ans. Pure iron is little 
affected. Impure iron is sometimes 
hardened, but otherwise it does harm as 
~t destroys the fibre and crystallizes the 
1ron. 

v\That peculiarity of iron makes it so 
useful? Ans. It is able to bear heat and 
cold, in moderation, without loss of 
strength. 

"\;vha t is the effect of corrosion on iron ? 
Ans. Corrosion, or rust, eats into the 
surface and interferes with forging and 
welding. 

Can iron be heated without fire? Ans. 
Rapid hammer'ing will heat it. 

What elements are most injurious to 
iron? Ans. Oxygen (which is in the air), 
moisture, sulphur, and acids. 

What is the effect of rolling and ham­
mering on the quality of iron? Ans. 
It improves the iron. 

Why is round iron generally inferior 
to other shapes? Ans. Has had less 
hammering and is usually made of in­
ferior metal. 

Can wrought iron be melted? Ans. 
Not when exposed to the air. It v,,;l[ 
burn first. 

What element determines the capa­
bility of melting? Ans. Carbon. 
Wrought iron melts more easily when it 
is nearest to cast iron in the amount of 
carbon it contains. 

FUEL 

What kind of coal is used for smith's 
work? Ans. Bituminous coal of good 
quality. • 

Why is anthracite coal unfit? Ans. 
Usually has sulphur in it and has not 
body enough to give necessary amount 
of heat. • 

What fuel is best for small woi:-k? 
Ans. Charcoal or coke. 

Why should coal be moistened ? Ans. 
To make it cling together. 

Can the sulphur be removed·? Ans.:. 
Partly by washing. 

What care must be taken of the fire? 
Ans. It must be kept clear of cinders 
and clinkers; and copper and other 
metals must not be heated at. the same 
fire as iron. 

IRON FORGING 

What is the first operation of forging? 
Ans. Measuring material and comparing 
with drawing. 

What general rule should be used in 
forging? Ans. To work at lowest heat 
possible and re-heat seldom. 

Should the working heat be the same 
in all cases? Ans. No. It varies with 
the quality of the iron. 

Why should heat be applied slowly? 
Ans. So as not to heat the surface be­
fore the interior is affected. 

How should the soundness of a forging 
be tested? Ans. By bringing it to a 
welding heat and working it with a ham­
mer. Some test it cold. 

(To be continued) 
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RECENT CONTRIBUTIONS TO ELECTRIC WAVE TELEGR'APHY 
PROF. J. A. FLEMING, M.A., D. SC., F. R. S., M. R. l. 

Pender Professor of Electrical Engineeri1ig in the UniversitJ' of London 

(Continued from page 386) 

In the next place we have the electric 
arc method, to which so much attention 
has lately been directed, employing a 
continuous current arc with a condenser 
and inductance placed in series across 
the terminals of the arc. As in many 
other cases, the seeds of this invention 
were sown in the form of discoveries by 
several workers. In July, 1892, Prof. 
Elihu Thomson filed a United States 
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FIG 8. -Elihu Tbomson·s method 
of producing oscillatloos. 

Patent No. 500630, in which he proposed 
a method for creating high-frequency 
alternating currents by connecting a 
condenser and inductance to a pair of 

,rspark balls, and this spark gap was also 
connected through two other induc­
tances with a source of continuous cur­
rent supply such as a storage battery or 
dynamo. -(See Fig. 8.) An air blast or 
magnetic field was employed to contin­
ually extinguish the continuous current 
arc formed. The operation of the ar­
rangement was thought to be as follows: 
When the arc is blown out, or before it is 
formed, the condenser is charged by the 
dynamo.* When the arc is re-established 
the condenser is discharged with oscilla­
tions. In the above specification nothing 
is said about the use of a continuous cur­
rent arc between carbon poles,but Profes-

* An interesting and not very dissimilar de­
vice has recenstly been described by Mr. S. 
G. Brown. He employs a revolving aluminum 
·wheel against which a copper spring presses 
lightly. The spring and wheel are connected 
through an inductance and resistance with a 
source of direct current supply, and also by a 
circuit consisting of a Leyden jar in series with 
a·coil of wire. When the wheel revolves an arc 
is formed at the loose contact, and high­
frequency oscillations are set up in the Leyden 
jar circuit. (See The Electrician, Nov .. 23, 
1906, Vol. LVIII, p. 201.) 

sor Thomson asserts thatoscillationswith 
frequency up to 50,000 could be ob­
tained. In 1900 Mr. Duddell showed 
that if a suitable condenser and induc­
tance were shunted across the poles of a 
continuous current arc formed with 
solid carbons, high frequency alternating 
currents were set up in the condenser cir­
cuit and the arc emitted a musical sound. 
(See Fig. 9.) 

Much discussion subsequently took 
place as to the causes of the effect and as 

Fw. 0.-Duddt•II musical 
arc. 

to the highest frequency of oscillation it 
was possible to secure by this method. 
Duddell and others based their explana­
tion of the phenomenon upon the known 
fact that a small decrease in the current 
through the carbon arc is accompanied by 
an increase in the potential difference of 
the carbons. The continuous arc with 
solid carbons was said therefore to have 
a negative resistance.* 

The explanation of the manner in 
which the continuous· current arc main­
tains undamped oscillations in t};le con­
denser circuit is then as follows: If a con­
denser and inductance are shunted across 

• the arc, the condenser begins to be 
charged, and this robs the arc of some 
current. This change, however, raises 
the potential difference of the carbon 
poles and the charging of the condenser 
therefo!-e continues. When the conden­
ser is full the arc current is again steady. 

*The term negative resistance is a very in­
appropriate term. It is better to call the 
curve for an electric arc _showing the relation 
of current through the arc to potential dif­
ference of the electrodes or poles the chardct­
istic curve of that arc, following a usual nomen­
clature in connection ,vith dynamos. This 
characteristic is a curve sloping downward 
when the current is taken as abscissa ancl the 
P.D. as ordinate. 
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The condenser then begins to discharge 
back through it, and this increases the 
current through the arc and therefore de­
creases the potential difference of the 
carbons. The condenser therefore con­
tinues to discharge. The action resem­
bles that by which the vibrations of the 
column of air in an organ pipe control 
the behavior of the jet of air from the 
mouth which impinges against ~ts lip, 
forcing the jet of air alternately into and 

so ________ ..._ _ __. __ __. 
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Fie. 10.-Cliaractcrlstlc curves for con­
tinuous-current arc in air and hydrogen 
(Upson) Arc length= 1.25 mm. 

outside the organ pipe, and so main­
taining stationary oscillations in it. The 
jet of air from the mouth of the pipe 
corresponds to the continuous current 
arc, the closed or open pipe associated 
with it is a resonant circuit and corre­
sponds ·with the condenser and induc­
tance. 

Consider the state when the oscilla­
tions have been set up in the condenser 
circuit. Vl e must assume that there is 
a stream of electrons from the negative 
terminal of the arc making its way 
across the interspace to the positive 
terminal. If, then, we consider the 
state at the instant when the condenser 
has reversed its charge, so that the coat­
ing connected to the negative arc termi­
nal is positively charged, we see that 
there is a tendency for the stream of 
electrons to enter the condenser and 
supply the deficiency represented by the 

positive charge on that plate. They 
are, so to speak, sucked into the con­
denser. Accordingly this action either 
annuls or reduces the current in the arc. 
When the condenser is charged to the 
potential difference then existing be­
tween the terminals of the arc, no more 
electrons enter it, and they then all 
travel across the arc. This increase in 
the arc current is accompanied by a fall 
in the electronic density difference, or 
the potential difference of the arc termi­
nals, and the condenser then begins to 
discharge across the arc, and still more 
reduces this potential difference. Owing 
to the inductance in series with the con­
denser, or in other words in consequence 
of the kinetic energy of the moving elec­
trons, the condenser . is not only dis­
charged but charged up again in the 
opposite direction.* 

It parts with the excess of electrons 
forming the negative charge on its plate 
in connection with the negative arc 
terminal and that plate is left with a 
deficiency of electrons, that is with a 
positive charge. Then the process re­
peats itself over again. Two conditions 
seem necessary for the automatic con­
tinuance of this process. First, the arc 
must be formed with terminals of such 
nature and in such surroundings tha~ 
rapid variations of current through it 
must cause correspondingly rapid and 
large changes in the potential difference 
(P.D.) of the terminals in an inverse 
sense, that is, as H. T. Simon has shown, 
there must be a steep falling characteris­
tic curve for the arc. (See Fig._ 10.)t 

Secondly, the arc must have the power 
of restarting itself if entirely extinguished 
for a short time, but this should not take 
place until the P.D. between the termi-

*The amplitude of the potential difference 
of the condenser terminals may and does be­
come very much greater than the mere steady 
potential difference of the electrodes between 
which the arc is formed. Thus, with a P.D. of 
220 or 300 volts across the are the R.M.S. of 
the condenser plates may reach 1,000 or 1,500 
volts. 

tA careful study of the phenomena of the 
• electric arc between metal and metal and car­
bon terminals in air and hydrogen has recently 
been made in my laboratory, under my direc­
tion, by Mr. W. L. Upson. It has been found 
that for an arc between a cold metal and a car­
bon terminal in hydrogen for the same length 
of arc, the rate of decrease of terminal voltage 
with increase of current is always greater than 
for an arc in air between two carbon terminals . 

..... 
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nals exceeds a certain value, that is, it 
must not take place too easily or at too 
low a voltage. If the arc is formed be­
tween solid-carbon terminals then it ap­
pears that these conditions are only ful­
filled up to a certain frequency, that is 
when employing a rather large capacity 
in the condenser circuit. We then ob­
tain Mr. Duddell's musical or-singing arc, 
which emits a sound because the rapid 
variation of current through the arc, by 
varying the energy expended in it, ex­
pand and contract the column of incan­
descent vapor forming the true arc, and 
therefore the layers of air next to the 
arc, and hence send out air waves which 
are heard as sound. Frequencies up to 
10,000 or so are possible, although many 
physicists, such as Bannti, Corbino, and 
also Maisel, contend that much higher 
frequencies can be obtained. In 1903 
Mr. Poulsen introduced a further im­
provement. He found_ that by inclosing 
the arc in -a vessel containing hydrogen 
or coal gas, and forming the arc between 
a cold metal terminal, which is the posi­
tive, and a large carbon terminal, which 
is the negative, the arc being also tra-

11.· 

0 

we can obtain in -this last circuit electric 
oscillations having a frequency of a 
million or more depending on the capaci­
ty and inductance used. If a suitably 
tuned antenna is connected to one termi­
nal of this conde·nser, and one arc termi­
nal to the earth, as shown in the dia­
gram, we are able to radiate from the 
antenna undamped trains of electric 
waves. 

I have before me an apparatus of this 
kind with which much work has been 
done in my laboratory during the last 
few months. It consists of a water­
jacketed brass cylinder with marpl~ 
ends, through which project at one end 
a thick carbon rod, kept in rotation by 
a motor, and at the other a water-cooled 
brass tube with copper beak at the end. 
An electric arc is formed with 400-500 
volts between these terminals taking 
6-10 amperes. 

The terminals are connected by a slid­
ing inductance and by a condenser. 
Then, in addition, a long helix of wire is 
connected to one terminal of the con-· 
denser. This helix is tuned to the con­
denser circuit and may be taken to rep­
resent the antenna when the apparatus 
is used in wireless telegraphy. If we 
start the arc, then high-frequency oscil-
lations are produced in the helix, and by 
the action of resonance the potential at 
the free ends becomes large enough to 
create an electric brush discharge. There 
is, of course, a strong oscillatory electric 
field outside the helix, and vacuum 
tubes held there, particularly neon tubes, 
glow brilliantly. It has been contended 
that these oscillations are undamped and 

~-~. continuous, but I can show you a simple 

11.-Poul~(•n's np,.nrn1us ror crc:illnc- un<lnm11ct.J o~cllln1100::i. 

versed by a strong magnetic field, much 
higher oscillation frequencies could be 
obtained than with the double carbon 
arc in air. (See Fig. 11.) 

He also found it is an advantage to 
rotate the carbon terminal. '\i'Vhen this 
arc is shunted by an appropriate small 
condenser in series with an inductance, 

In other words the volt-ampere characteristic 
is steeper. Also it has been found that in the 
case of a carbon arc in air the current can be 
interrupted for a much longer time without 
permanently extinguishing the arc than is the 
case for the metal-carbon arc in air or hy­
drogen. 

experiment with a neon tube which 
proves that they are not always unin­
terrupted. If I hold a neon tube near 
the helix, and move it rapidly to and 
fro, you see a broad band of light, due 
to persistence of vision, but this is cut up 
by dark .lines and spaces. In the same 
manner if a neon tube is rotated near the 
helix it does not produce a uniform disk 
of light, but the disk presents the appear­
ance of radial dark bands and bright 
spaces. The same effect is seen with a 
vacuum tube filled with any other gas, 
provided the tube is sufficiently narrow 
in the bore. It appears to me that this 
proves incontestably that the oscilla­
tions are not uninterrupted, but are cut 
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up irregularly into groups of various 
lengths.* 

To obtain these high-frequency oscilla­
tions the various contributory factors 
-strength of magnetic field, length of 
arc, supply of coal gas-have to be care­
fully adjusted with reference to the 
capacity and inductance used and the 
voltage on the arc. No one who has 
practically worked with the apparatus 
can say that is it a simple and easy one 
to use. A very little want of exact ad­
justment causes the arc to be extin­
guished or else it fluctuates greatly in 
current, and compared with the ex­
tremely simple appliances required for 
spark telegraphy, the advantage in ease 
of working is largely on the side of the 

. spark. But we have to consider whether 
there are not counterbalancing advan­
tages as a generator of telegraphic elec­
tric waves which make up for the in­
creased ~ifficulty of working and greater 
complexity of apparatus. The claim 
made for it is that if the transmitter 
produces undamped continuous oscilla­
tions these can be reduced to such small 
amplitude that they ,vill not affect other 
ne~ghboring _wireless nonsyntonic re­
ceivers even 1f only a little out of tune, 
but can by the cumulative effects of 
~esonance actuate their own correspond­
mg or exactly syntonized receiver at the 
same or a greater distance This claim 
is based on the known fact that forcer­
tain types of receiving circuit, the cur­
rent created in them can be largely in­
creased by increasing the number of os­
cillations in the incident train of waves 
so that if oscillations or waves are un~ 
damped they can make up for feebleness 
by their persistency. This, however, 
depends essentially upon the nature of 

• *Previous experimentalists seem to have 
been satisfied with examinino- in a revolving 
mirror the flaming arc or b~sh produced at 
the secondary terminals of a transformer the 
primary of which forms the inductance i~ the 
condenser circuit, and finding the image 
drawn out into a band of light concluded that 
the oscillations were continuous. • The neon 
t~be is. a :11-ore del~cate test, and reveals the 
d1scontmmty mentioned above. This discon­
tinuity of the train of oscillations seems to 
depend to some degree upon a want of per­
fect regularity in the rotation of the carbon 
terminal. It may also be brought about by 
the energy transferred to the condenser cir­
cuit being radiated or dissipated faster than 
it is supplied. 

the receiving circuit, and is only true 
,,.,ithin certain limits. 

\~Then electric waves radiated from 
one antenna fall on anothe~ syntonized 
or tuned secondary circuit they set up 
oscillations· in the latter of the same 
period. It might be thought that if 
these impinging waves are undamped, 
we should have an infinitely large cur­
rent produced in the secondary circuit. 
As a matter of fact, we do not. The 
electro-motive impulses from the sender 
only increase the secondary current up 
to. a certain _point. The secondary cir­
cuit .necessarily possesses resistance and 
other sources of energy dissipation which 
rapidly increase with the current in­
duced in it. Moreover, when the second­
ary circuit has an antenna attached, this 
itself radiates part of the energy it ab­
sorbs. Hence it follows that beyond a 
certain point the energy thrown into the 
~econdary 9ircuit is no longer utilized to , 
increase the current in it, but only just 
suffices to maintain it. The case is ex­
actly analogous to that of a body being 
warmed by radiant heat. A thermome­
ter exposed to full sunshine only rises to a 
certain height. • 

A comparison between the damped 
and undamped radiation, to be valid, 
must be made as follows: Assume that, 
"'.'e ha:7e two wireless transmitting sta­
tions side by side, one sending out inter­
IJ?-ittent trains of feebly damped oscilla­
t10ns, the other continuous trains of un­
damped oscillations, and let them be so 
adjusted that the transmitters take the 
same mean power to work them. Let 
the frequency of these damped and un­
damped waves so radiated be the same. 
At a distance let there be a suitable 
movable receiving station, say a ship, 
with receiver tuned to the same fre-
9-uency. Then the principal question at 
issue 1s, whether the undamped waves 
can affect this receiver at a greater dis­
tance than the damped waves of the 
same integral energy. Otherwise, at the 
same distance can the undamped wave 
station affect the receiver when using 
less power than the damped wave sta­
tion? Since however, by assumption 
the undamped waves from one station 
have the same integral energy as the 
damped waves from the other, the latter 
will have a higher initial value in each 
train to compensate for their decreased 
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value and intermittent cessation. Hence 
we may ask another question, viz.: 
What will be their relative effect on re­
ceiving stat~ons in their neighborhood 
not quite in tune with the emitted 
waves? Can we bring the undamped 
waves nearer into tune with these out­
lander stations without disturbing the 
latter, than we can in the case of the 
damped waves, and if so within what 
ratio of wave length? Claims have been 
made for a great superiority in this re­
spect in the case of undamped waves, 

• but we are still awaiting quantitative 
confirmation. Among other assertions 
it has been stated that the .undamped 
waves are less .easily "tapped" to use the 
newspaper expression. This is a fallacy. 
With the proper experimental appli­
ances a receiving circuit can be gradually 
adjusted to any electrical frequency, 
and when it comes to the right frequency, 
it must be affected just as much as true 
receiving stations for which the waves 
are intended. It is all a matter of appar­
atus and skill. To illustrate the first 
point, viz., the effect of the nature of the 
receiving circuit, we may take an in­
stance • from optics. When we look 
through a telescope at the stars, we can 
see a certain number down to some limit­
ing magnitude. No amount of pro­
longed gazing when using the eye as a 
wave receiver increases the effect pro­
duced by a just invisible star. If, how­
ever, we use a photographic plate the 
effect on it is cumulative, and we can by 
a sufficiently long exposure obtain im­
pressions of invisible stars in countless 
numbers. The photographic film is a wave 
detector of quite a different kind to the 
retina. In the case of the film it can 
make up by time what is wanting in in­
tensity in the wave motion. In the case 
of wireless telegraphy it is clear, there­
fore, that the nature of the receiver has 
a great deal to do with the possible ad­
vantages of undamped waves, and it is 
not merely a question of the tuning or 
the transmitter.* 

*In order that he may take the utmost ad­
vantage of the principle of resonance, Mr. 
Poulsen uses in the receiver a device he calls a 
"ticker." This serves to keep the condenser­
inductance circuit of the received closed, until 
resonance has exalted the oscillations to the 
utmost. The ticker then opens it at intervals 
and inserts the particular oscillation detector, 
whether electrolytic or other, which makes the 

Again, the ordinary 10-inch induction 
coil and spark transmitter as used on 
ships take up one-fifth of a horsepower 
when in full work, and can send wireless 
messages 200 miles or more when an ap­
propriate receiver is used. I find it very 
difficult if not impossible to obtain suf­
ficiently high frequency oscillations by 
the arc method unless at least 1 or 11/3 
horsepower is being expended in the arc. 
Hence, for short distance work on the 
point of economical working as well as 
simplicity of apparatus and ease of work­
ing the spark method has advantages 
denied to the arc. We were told not long 
ago by an eminent electrician that the 
arc method of creating undamped waves 
sounded the death knell of spark teleg­
raphy. It is always advisable to exer­
cise some caution in issuing obituary 
notices of well tried inventions prior to 
their actual decease, and in this case al­
though the power to create continuous 
trains of electric waves will doubtless 
greatly assist space telegraphy, it does 
not follow that their generation by the 
arc method is the best or final method. 

In the production of continuous os­
cillations we are not limited to the arc 
method. Mr. Marconi has for some time 
past been engaged in developing an in­
genious method of creating undamped 
electric waves for telegraphic purposes 
which involves neither an arc nor alter­
nator, but is a new mechanical method 
of great simplicity. 

This method is capable of producing. 
astonishingly large alternating currents 
of very high frequency, in other words, 
so called undamped or persistent oscilla­
tions. I have recently witnessed some 
of his experiments, and was surprised at 
the results obtained. Long distances 
have been telegraphically covered with 
every prospect of great efficiency. Un -
fortunately, the incomplete state of cer-

audible or visible signal. In his syntonic re­
ceiver Mr. lVIarconi has adopted a similar plan 
for he keeps the coherer terminals joined by a 
condenser which closes the secondary circuit 
of the receiving jigger. A point of interest 
not yet considered is whether we do need ab­
solutely undamped waves to gain all the possi­
ble practical advantages derivable from them. 
It may be that very slightly damped trains 
containing, say, 50 oscillations per train and 
follO\ving each other several hundred times per 
second will with an appropriate receiver give 
us all that ,ve can obtain from the use of 
forced unda1uped waves. 
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tain foreign patents prevents me from 
entering into details of this method now, 
but I hope he himself will be able to do 
so soori. Turning then from transmitters 
to receivers,. we may notice one or two 
recent types. By far the larger portion 
of electric wave telegraphy was until a 
few years ago conducted by means of 
some form of coherer, either requiring 
tapping or else self-restoring. The co­
herer in certain forms has the advantage 
that a current of about 0.1 to 1.0 mil­
liampere can be passed through it, and 
hence through a relay, so that messages 
can be printed down by it when using a 
Morse inker in dot and dash signals. 
After that came Mr. Marconi's mag­
netic detector, making use of a telephone 
to create an audible signal. This is now 
the. instrument employed by him on all 
long distance work. In Germany and 
the United States a type of telegraphic 
wave detector has come into use, com­
monly called the electrolytic receiver. 
In one form it was invented in the 
United States by Fessenden, and called 
by him a liquid barretter. It was inde-

FIG 12 -F.lcctrolytic uc1cctor. 

pendently discovered, and described 
shortly afterwards in Germany by W. 
Schloemilch, and is generally there 
called the electrolytic detector. (See 
Fig. 12.) It consists of an electrolytic 
cell or vessel containing some electro­
lyte, usually nitric acid. In it are placed 
two electrodes, one a metal or carbon 
plate of large surface, ~nd the other an 
extremely fine platinum wire prepared 
by the Vlollaston process, a very short 
length of which is immersed in the liquid. 

A convenient plan is to prepare a Wol­
laston wire of silver, having a core of plati­
num which is drawn down until the latter 
is only one one-thousandtlJ of a milli­
meter in diameter. If the electrolyte is 
strong nitric acid, then when the above 
wire is immersed to the depth of a milli­
meter the acid dissolves off the silver 

A 

• 
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FIG l '.!A.-Electrolytic detector with shuntc~ 
cell and telephone. 

and leaves the fine platinum wire ex­
posed as an electrode. This cell has its 

• two electrodes connected respectively to 
a receiving antenna, and an earth plate, 
and also to a circuit containing a shunted 
voltaic cell and a telephone. (See Fig. 
12A.) The voltaic cell sends a current 
through the electrolyte in such a direc­
tion as to make the fine wire the positive 
electrode or anode. Some dispute has 
taken place whether the cell will work 
when the fine wire is the negative elec­
trode. Fessenden, who adopts a thermal 
theory- of the cell, claims with Rothmund 
and Lessing that it is equally sensitive, 
whether the small electrode is positive or 
negative. 

According to one theory, the action of 
the cell as a wave detector depends on 
the power of the oscillations to remove 
the soccalled polarization of the elec­
trodes or adhering films of ions. Accord­
ing to another .theory it is due to the 
heating action of the oscillations on the 
small electrode and liquid in its neigh­
borhood. In any case, the action is just 
as if the resistance of the electrolytic cell 
were suddenly changed, either increased 
or decreased. It has also been found by 
Rothmund and Lessing that the cell may 
be made to supply its own electrom_o­
tive force. If we form a simple polartz-

J 
Ill, 
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able voltaic cell with fine zinc and plati­
num wires immersed in dilute acid and 
connect a telephone or high resistance 
galvanometer to these elements; then, 
when electric oscillations pass thrpugh • 
the cell, the current sent by it through 
the telephone or galvanometer is mo­
mentarily increased. That the action is 
not altogether due to the removal of 
polarization films is shown by the fact 
that the fine platinum wire in the 
Schloemilch form of detector wears 
away or is dissolved in the nitric acid 
when oscillations are passed for some 
time through the cell, and there is some 
evidence that gold and platinum can be 
made to dissolve even in dilute acids by 
the action of electric oscillations. 

In 1904 I was so fortunate as to -dis­
cover another and quite ·different prin­
ciple on which a sensitive electric wave 
detector can be based. If a carbon fila­
ment glow lamp has a metal plate car­
ried on a third terminal sealed into the 
bulb, it is ·well known that a current of 
negative electricity flows from the plate 
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FIG. 1:3_ -Oscillation nil n! ( Fleming) 

to the positive terminal of the lamp, 
w-hen the filament is rendered .incandes­
cent by a continuous current. This is 
the so-called Edison effect. It is also 
now known that incandescent bodies 
discharge negative corpuscles or elec­
trons from their surface, and incandes­
cent carbon, when in a vacuum, exhibits 
this power in a marked degree. Nega­
tive electricity escapes freely from it, 

A 0 

E 

FIG 14.--0sclllation valve or glow lamp detecto• 
used as a receiver in electric wave telegraph"\!:. 

but not positive. In 1904 I was endeav­
oring to find some ·way of rectifying 
electric oscillations, that is, of separating 
out the two sets of alternate currents 
and making them separately detectable 
by an ordinary galvanometer. It oc­
curred to me to make use of a carbon 
filament lamp, having a metal cylinder 
insulated in the bulb surrounding the 
filament, the cylinder being connected 
to a platinum wire sealed through the 
bulb. (See Fig. 13.) This lamp was 
then used as follows: A circuit was con­
nected between the terminal of the 
metal plate and the negative terminal of 
the filament, the latter being made 
brightly incandescent by a small battery. 
In this circuit a galvanometer and one 
circuit of a small transformer or induc­
tion coil was inserted. On connecting 
the other circuit of the transformer be­
tween an antenna and the earth, I found 
that the oscillations set up in the antenna 
caused a deflection in the ordinary 
mirror-galvanometer. (See Fig. 14.) 
The action is as follows: The antenna 
oscillations induce others in the circuit 
of the transformer, which is in connec­
tion with the lamp. A movement of 
electricity in this circuit, which consists 
in the flo-w of negative electricity from 
the filament to the plate through the 
vacuum, can take place, since this nega­
tive electricity is, so to speak, carried 
across the vacuous space by the elec­
trons emitted from the hot carbon. On 
the other hand, negative electricity can 
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not flow in the • opposite direction. 
Hence the glow lamp separates out the 
two oppositely directed movements of 
electricity and allows only one to pass. 
I therefore called the appliance an oscil­
lation valve. This instrument was 
shown by me to·the Royal Society early 
in February, 1905, and was employed by 
Mr. Marconi soon after as a • 1ono­
distance wireless telegraph receiver, in 
conjunction with other improvements. 
~- Tissot, of the Naval College, Brest, 
m France, has made use of this glow­
lamp detector, and with a sensitive gal­
vanometer has received signals at a dis­
tanc~ of 50 kilometers.* Employing a 
special form of transformer, and a tele­
phone in place of a galvanometer, Mr. 
Marconi has used it for some time past 
over distances of 200 miles or more and 
finds it a very sensitive form of rec~iver. 
Since this particular form of electric 
wave detector was brought to notice by 
me, Doctor Wehnelt has found that a 
metallic wire, coated with oxides of cal­
cium, barium, or other earthy metals 
may be substituted for the carbon fila~ 
ment in _the vacuous bulb. 

(To be continued.) 

A Novel Windmill 
A windmill that can be fixed down to 

o~e SI?ot and will run regardless of the 
di~ect10n of the wind, is here illustrated. 
~ills of t~is kind can ·be built of larger 
size and m some localities have been 
used for pumping water. 

Two semi-circular surfaces are secured 
to the axle at right angles to each other 
and at 45 degrees angle with that of the 
axle as shown in Fig. 2.- This axle and 
wings '.1-re mounted in bearings on a solid 
?r stationary s!and or frame. By mount­
~ng a pulley on the axle with the wings 
it can be used to run toy machinery. 

*See The Electrician, ~ol. L',',III, p. 730, 
Feb. 22, 1~07. M. C. Tissot, On Ionised 
Gas Electric Wave Detectors." 

Varnishes and Varnishing 

The use of varnish is of a two-fold na­
ture-first, the preservation of, and 
sec_ond,_ g~ving additional beauty to the 
obJect it is used upon. In order to ob­
tain _the best results it is necessary to 
use the best materials, and also to know 
the suitability of the varnish to the arti­
cle, or articles, to be varnished, as well 
as the various influences affecting the 
same 

The variety of kinds, qualities, and 
values of varnishes is innumerable. The 
two principal cfasses are "oil" and 
"s~irit"- the former for durability and 
resistance to climatic influences; the 
l'.1-tter for special purposes, highest bril­
liance, and hardness of surface, but on 
account of its brittleness, it should never 
be w~ed for outside work. 

The materials used in the. making of 
V'.3-rnishes are various gums, resins, etc., 
dissolved in linseed, cottonseed or nut 
oils, spirits of turpentine, denatured al­
cohol, or naphtha, either by a cold pro­
cess or the application of heat. The 
q~ality, durability, and beauty of the 
higher-class· varnishes is dependent upon 
the greatest care, both in the selection 
of materials and their skilful manipula­
tion in the process of manufacture. 
Many of the most popular varnishes also 
are kept for longer or shorter periods to 
"mature" before being sent out to cus­
tomers, and all varnish .manufacturers of 
note keep a careful register of the date, 
both when "boiled," "bulked," and 
"bottled"-the date always appearing 
on the label, the age adding to its value. 

The best quality of varnish is made 
from the finest selected ''fossil'' resin, 
and the purest refined Baltic linseed oil 
at a carefully regulated and steady heat 
over sand-bath protected furnaces to 
prevent its firing, and is used for high­
class decorations,. carriage, and other 
work, when cost is not the first consid­
eration. It is a slow dryer, but is of 
great lustre and durability. It should 
be used in a room of uniform tempera­
ture of from 70° to 75°, where all draughts 
must be rigidly excluded. 

A very high-class varnish is made 
from selected gum copal a small addi­
tion of gum dammar (to give elasticity), 
oil, and turpentine, and is used on good­
class work, is snitable for decorators, 
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etc., and is equally applicable for inside 
or outside work 

The various lower-class varnishes are 
made from the same kinds of gums, oils,. 
etc., of lower grades and darker shades 
with the addition of common resin 
(rosin) cotton, rape, fish and other oils, 
and the cheaper spirits, such as coal-tar 
spirit, mineral naphtha, benzoline, and 
also rectified petroleum, as adulterants, 
finding purchasers mainly amongst 
tradespeople and others whose chief ob­
ject is to get the maximum q\lantity at a 
minimum cost, and th~se qualities, like 
everytiling else of the "cheap and nasty" 
kind, are dear at any price; yet, so long 
as our ruinous competitive system is 
pursued, honest, conscientious methods 
will have to give way to bad workman­
ship and worse mat_erials. 

It might be here pointed out that the 
more delicate the tint, shade, or color 
of the object to be varnished, the paler 
must be the varnish, or otherwise much 
well-finished work will be spoiled. It.is 
also a mistake to use a dark, opaque var­
r ish upon such self-colors as blue, green, 
red or black, as it nearly always produces 
a muddy or blurred finish. Mixed, 
medium, or "broken" colors are almost 
the only allowable cases in which these 
varnishes should be used. Should a var­
nish prove "brittle" or "too quick" in use, 
the addition of a very small quantity of 
linseed oil may be allowed; if "fatty" 
or "too thick" with age or exposure to 
air, use a little turpentine, but in all 
cases where practicable use intact. 

Let these. points be borne in mind: 
Always see that every under-coat, 
whether of paint or varnish, is perfectly 
dry and hard before applying varnish, 
or it is apt to "bloom," "sweat," "blis­
ter," or "crack," and the same may hap­
pen ·if there is an excess of moisture in 
the air, or the surface of the work be 
damp from any cause. 

If any surface has stood too long, or 
betqme too hard or dry, wipe all over 
wit~ a damp wash-leather, or rub with 
a soft cloth on which you have dusted 
a little whiting 

If. there are knots, sappy places, or 
parts tha-t have been touched up, they 
should be "killed" by a coat of knotting 
or spirit varnish, or otherwise they will 
show when finished and the resin in the 

knots will come to the surface when ex­
posed to the sun. 

Now a word as to spirit varnishes. 
All quick-drying varnishes, from French 
polish, brush polish, to floor stains, are 
more or less spirit, and are made, or 
should be, by dissolving shellac, sand­
arac, or other brittle gum in turpentine 
or denatured alcohol. Sometimes these 
so-called spirit varnishes are little more 
than common resin, which is almost 
valueless as a preservative .. 

Spirit varnish is used principally upon 
furniture, floors. and for other domestic 
purposes. A finer class is also used · ( on 
account of the hardness of its surface) 
for pianos and office and other heavy 
furniture requiring much ha:ndling. 
There is also a spirit varnish used for 
wall papers, prints, maps, etc., all of 
which require to be sized before applying 
the varnish, which should be made with 
the softer gums and turpentines, by the 
application of heat. 

Do not adulterate a varnish for the 
sake of cheapening, as any addition of 
oils, japan, terebene, etc., will spoil the 
best of varnish when used for such a 
purpose; but, of course, an exception is 
to be made in such cases as previously 
mentioned, for "slowing," etc., alone. 
If a cheaper varnish is required, buy a 
cheap one-don't attempt to "let it 
down" yourself, unless you are an expert 
and know fully its nature. Always take 
the salesman "into your confidence if 
you are a novice; tell him what the 
varnish is for,· and he will advise you as to 
the best varnish to use. 

Should it happen that you have some 
varnish that has been standing for a long 
time, and it has become ropey in the 
bottle, place it on a warm stove, add a 
little turpentine, also warmed, and shake 
until complete amalgamation takes place 
before using. 

If you wish to re-varnish any surface, 
after standing any length of time, 
thoroughly cleanse and rub over with a 
little weak lime-water, and allow it to 
dry before applying the new coat. Do 
not be niggardly in the use of varnish. 
Give a good "flowing" coat, working it 
well in all directions with the brush. so 
as to prevent its running. 

Follow all these instructions, and your 
work will be a success. 

-The Hloodworker. 
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THE FORGE EQUIPMENT AT THE TECHNICAL HIGH SCHOOL 
SPRINGFIELD, MASS. 

Fig. 1 

Special work or service requires special work; the locomotive shop or shipyard 
apparatus. This is as true of the equip- must have its forges, but they lt!-':1st be 
ment of a forge shop as of any other work large and in many cases have special de­
room, and more so if the forge shop is for vices for heating long and peculiarly­
instruction. The ordinary blacksmith shaped pieces, and such forges frequently 
has a great variety of work to do and must have the tuyeres arranged in sec­
naturally his forge is developed to do this tions, each with an independent blast 

''.~- --
~.--~-
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connection so that the fire may be the 
whole length of the forge or any part of it. 

Thirty years' experience in making 
and using forges has enabled the B. F. 
Sturtevant Company to produce forges 
so highly developed that each becomes a 
special forge adapted to its particular 
service. For manual training schools, 
the Sturtevant forges are of three kinds: 
the first, the recognized standard, is of 
cast iron with open base for the reception 
of a hod to catch the refuse from a dump­
ing tuyere; another, is also of cast iron 
with four legs in place of the cast-iron 
base; while the third, or double forge, is 
of steel-plate construction for base, 
hearth, and pans. This type can be used 
in a smaller space than the others, but it. 
costs somewhat more. 

In the well known Technical High 
School of Springfield, Mass., there are 
nine double and one single cast-iron 
forges; known as Type H-1. These 
forges are 29 inches high with a fire pan 
26 inches by 30 inches. The coal and 
water tanks are 24 inches long, 9 inches 
wide, and 7 inches deep. Each forge is 
provided with an anti-clinker dumping 
tuyere. As shown in the accompanying 
illustration, each forge has a hood with 
sides of cast iron and back of sheet steel. 
An inner plate in the hood protects it 
from the heat of the fire, and brings a 
portion of the suction to the edge of hood. 
The hoods are readily ·adjustable by 
means of the worm operated by the 
crank. 

In addition to the type H forges there 
is, for the instructor, a larger forge of 
type J, 28¼ inches high with a fire pan 
38 inches by 40 inches. This forge, like 
the others, has a down-draft hood of the 
same construction, and a dumping 
tuyere. 

The nine double forges are arranged in 
three rows, with the blast and hood 
levers so placed that the students must 
work on opposite sides of each pair of 
forges. The anvils are located as shmvn 
in Fig. 2. To provide blast for the forge 
fires a "Monogram" blower, on a plat­
form, discharges downward into a pipe 
which conveys air to each forge fire by 
means of 4-inch blast pipe. The pipe is 
placed in a cement-lined duct as shown. 

The atmosphere of the forge room fa 
kept free from smoke and gas by connect­
ing each down-draft hood to the duct 

which surrounds the blast pipe. The 
duct is connected to an 80-inch steel­
plate exhaust fan which draws the smoke 
and gas through the duct and discharges 
into the atmosphere outside. The blower 
and exhauster are of sufficient size to care 
for ten additional forges should it be 
necessary to install them. 

How to Make a Simple Zinc Spark Gap 
BERNADOTTE ANDERSON 

Perhaps some of our wireless experi­
menters using spark coils, have never 
thought how easily an efficient zinc spark 
gap can be made at a slight cost. Zinc 
has been found to be the best material 
for a spark gap owing to its peculiar 
qualities. The writer has made one 
which has proven very satisfactory and 
is as good as those you pay as high as 
$1.00 and upwards for. 

Secure a piece of well seasoned wood 
and cut to dimensions 4 x 7 inches having 
a thickness of about one inch. Bevel the 
corners and plane the surfaces smooth, 
after which give same a coat of shellac. 
When this is dry, a coat of wood stain of 
any desired color can be applied which 
will make the appearance better. 
Next secure two common battery zincs, 
such as those used in sal-ammoniac bat­
teries,. having screw terminals at the 
ends where connections are made. These 
zincs when purchased are usually square 
half of the length and round the o_ther 
half. If a lathe is at hand, these can be 
turned down to a round surface, or can 
be filed down, as zinc is almost as soft as 
lead. Secure two porcelain cleats of the 
two-wire kind, with wood screws, and 
fasten them on the finished board about 
two inches from each end. Before tight­
ening down, the zincs can be inserted be­
tween each of the cleats and the spark 
gap adjusted and screwed down tight. 
The gap can be adjusted by loosening 
up the screws in the cleats and the zincs 
brought together to the proper position. 
However, the experimenter will find 
after once ascertaining the proper gap 
length, he will not have occasion to re­
adjust it. 

The government will erect at Wash­
ington a ·wireless tmver and station capa­
ble of communicating with any ship 
within 3,000 miles, on the Fessenden 
system. 
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WIRELESS INTERFERENCE 
ROBERT A. MORTON 

The part played by wireless teleg­
raphy in the accident to the steamship 
Republic has called universal attention 
to the subject of wireless in general, and 
to the great progress that has been made 
in this new method of communication 
in the few years since it has left the lab­
oratory and become of practical use. 
The accident has also caused a renewal 
of the discussion relating to the question 
of Government regulation of wireless 
telegraph stations. At the last session 
of Congress a bill to license all stations 
and thus to place them in a certain 
measure under Government supervision 
was defeated. A bill now before Con­
gress provides for the compulsory equip­
ment with wireless apparatus of all pas­
senger vessels, and because of the present 
agitation on the subject the measure will 
no doubt become a law. 

• Although most of the large steamship 
companies have already found it profit­
able to install wireless instruments on 
their boats, the law will bring a large 
number of new stations into existence 
and further complicate the problem that 
the navy has been facing for some time 
-the problem of interference. Every 
year the erection of new stations along 
the coast seriously increases this diffi­
culty, and in the past two years the con­
struction of dozens of amateur stations 
has b1:ought matters to such a pass that 
under the present management of the 
naval stations the efficiency of the naval 
wireless system has been impaired to a 
surprising extent. 

Probably no station suffers more from 
amateur interference than the Charles­
town Navy Yard, says the Boston Tran­
script. When the Republic was reported 
in trouble off Nantucket Shoals, and the 
naval vessels in the vicinity of Boston 
were ordered to go to her relief, the in­
terference or "butting in" of amateur 
stations was responsible for a delay of 
several hours in the reception of the 
official despatches. Later, when the 
revenue cutter Gresham was standing 
by the Republic, the conversation of the 
amateur operators prevented communi­
cation with the shore stations of the 
navy. To quote the expression of a navy 
man, the naval stations about Boston 

are "snowed under" by a number of 
school boys who take to wireless teleg­
raphy as a pastime, and who have con­
structed stations equal if not superior to, 
those operated by the navy. The ques­
tion of how much the navy department 
is to blame for allowing the ''kids'' to get 
ahead of them in this way will be dis­
cussed later. 

In Europe the matter of interference 
with Government stations has been 
easily settled. The bu.ilding of amateur 
stations is absolutely prohibited,· and 
ev~ry commercial station must operate 

. under a Government license. In this 
country an attempt to regulate wireless 
telegraphy by means of legislatiq_n was 
made at the last session of Congress. 
The bill was opposed by the commercial 
companies, and by the amateurs.· The 
amateur operators around Boston were· 
especially active against the bill. A 
wireless association was formed, and the 
members voted on resolutions denying 
the right of the G<;:>vernment to secure a 
monopoly of the ether through legis­
lation. Letters were written to con­
gressmen explaining the position ~f the 
association; and although the quest10n of, 
just how much the amateurs were re­
sponsible for ·the defeat of the bill_ is 
one that will admit of discussion., them­
cident gives an idea of their strength 
and organization. 

The Navy Department admits the 
novelty 0£ the situation. No other prob­
lem ·of this nature has ever been en-

• countered, and there is neither statute 
nor precedent upon which to attack the 
problem. The official Government de­
spatches are copied by the amateurs as 
accurately as by the naval operators. At 
times, when the naval stations have 
broken down, the amateurs have oblig­
ingly handled the Government business 
and sent and received messages'~to and 
from ships at sea. Several of the '.11:1-a­
teur stations have succeeded in receiving 
messages from greater distances than 
the naval stations were capable of reach­
ing, and during the Republic affair the 
amateurs were among the first to re­
ceive authentic reports by wireless. In 
order to understand the situation from 
both the naval and amateur standpoint, 



ELECTRICIAN AND ME~HANIC 423 

it will be necessary to obtain a general 
idea of the organization of the naval 
wireless system. • 

Early in the development of wireless . 
telegraphy the Navy Department was 
quick to see the importance of this new 
branch of science because of its utility in· 
regard to the CODatrol of naval vessels at 
sea in times of peace as well as war. It 
has been claimed that the attitude of the 
department has not favored the develop­
ment of commercial systems, but that it 
has been inclined to regard wireless teleg­
raphy as being of primary importance in 
naval work. The ships of the navy were 
equipped with wireless instruments as 
rapidly as possible, and plans were made 
for a chain of riaval stations at important 
points along the coast from Maine to 
Alai;;ka. Since that time the entire navy, 
including revenue cutters and colliers, 
has been supplied with wireless appara­
tus, ahd the coast stations are increasing 

'in number every year. On land the Gov­
ernment stations are located mainly at 
the navy yards, forts and lighthouses. 
As will be shown later, it cannot be said 
that the efficiency of the naval system 
has increased in direct proportion to its· 
growth. 

The work of the land stations of the 
navy is of a varied nature.· They are 
supposed to control, and do control to a 
certain extent, the movements of the 
fleets. They are required to accept com­
mercial telegrams from ships at sea, to 
send out weather reports and storm 
warnings, and to be ready for any case 
of emergency. Their work is, therefore, 
of considerable importance, and it is un­
necessary to say that the safeguard of 
life and property at sea should demand 
that the naval stations be kept up to 
date, and that the quality of the work 
should be the highest obtainable. 

Another line of stations numbering 
about fifty has been erected along the 
coast parallel with the naval system. 
These are owned and operated by the 
commercial companies, and are in some 
cases located within a short distance of 
the naval stations. Of these stations the 
United Wireless Telegraph Company 
owns or controls the large majority. The 
Marine Transmission Company of Provi­
d.ence has a number of stations along 
the Sound and on the Pacific coast, and 
the Marconi Company, controlling the 

principal transatlantic lines, operates 
four stations on this side of the water. 
A number of new stations for commercial 
work in the interior are about to be con­
structed by the United Wireless Com­
pany. 

Last, but by no means least, are the 
stations owned by amateur operators, 
numbering two or three times the com­
bined forces of the navy and the com­
mercial companies. Most of these sta­
tions have been designed by schoolboys 
who started building their apparatus out 
of all kinds of electrical junk, and who 
by experimenting and improving, have 
made remarkable progi;ess. Around 
Boston alone there are about fifty such 
outfits that are capable of putting the 
near-by naval stations completely out of 
business as far as receiving messages is 
concerned. In addition, there are proba­
bly two hundred smaller amateur sta­
tions not powerful enough to make 
trouble for the navy. A number of firms 
in Boston make a business of selling 
wireless telegraph apparatus to ama­
teurs guaranteed to work up to seyeral 
hundred miles. 

The term "interference" as used in 
connection with wireless telegraphy 
should be clearly understood. Wireless 
messages are sent through space in the 
form of electric waves or vibrations in 
the ether. The transmitting part of a 
wireless station contains apparatus for 
the production of these electric waves, 
while the receiving p·art has instruments 
to detect the presence of the waves and 
to convert them into readable signals. 
The propagation of a vibratory disturb­
ance in the ether may be compared with 
what takes place when a stone is thrown 
into tl;ie water. A series of ripples grow­
ing weaker and weaker spread out in all 
directions. A chip of wood placed near 
to the centre of the disturbance will be 
vigorously agitated, while another chip 
where the ripples can barely be seen will 
move very slightly. 

In much the same way the electric 
waves fly out from the aerial of a wireless 
telegraph station in all directions. If 
the chips of wood are represe11ted by re­
ceiving stations, it may be seen that the 
instruments nearer the transmitting ap­
paratus will be more strongly affected by 
the electric waves than those at a dis­
tance. Thus a message sent from the 
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Charlestown Navy Yard to a ship at sea 
will also be received by every other wire­
less station in the vicinity, and the near­
er the station the clearer "rill be the 
message. 

Now, suppose the navy yard is receiv­
ing a message from a ship some distance 
away, when suddenly a nearby amateur 
starts to transmit a message. Two sep­
arate series of waves will now reach the 
receiving apparatus at the naval station, 
as a result of which the incoming mes­
sage will be rendered unintelligible. 
While the amateur station is sending, 
the naval station finds it impossible to 
receive an outside message. This, rough­
ly speaking, is what is meant by ·wireless 
''interference.'' 

In practical work other conditions 
enter into the question of interference, 
as the distance and power of the oppos­
ing station, together with another factor 
called the wave length. When the wave 
lengths of conflicting stations differ by a 
certain amount, it is possible with the 
old forms of apparatus still used by the 
Government, to "tune out" one station 
at the expense of the other; that is to 
say, when other conditions are favorable. 
As a general rule, however, only one sta­
tion in a vicinity can transmit messages 
at a time. 

The naval and commercial stations, 
wherever they are situated close togeth­
er, avoid interference by awaiting their 
turn. The commercial stations do not 
"butt in" when the navy is working, and 
the naval operators respect the rights of 
their neighbors. In New York harbor. 
the busiest wireless spot on the coast, 
the naval and commercial stations carry 
on their work without difficulty. 

With the amateurs, however, the Navy 
Department meets an entirely different 
proposition. From early in the after­
noon until late at night the navy sta­
tions are practically at the mercy of the 
amateur operators, who call up each 
other's stations and carry on long con­
versations on every conceivable topic. 
Some of the navy operators have copied 
down pages of this aerial chat, and a por­
tion of the record reads as follows: 

"How do you get me today? I am 
using my new transformer and my helix 
is hitched up different. How are your 
batteries holdin~ out? Say, old man, I 
get you fine as silk. You have the navy 

skun a mile. My aerial came aown last 
night, but I fixed it up again. Did you 
go to that show last night you spoke 
about? I have .been too busy to go to 
town this week. Have you got any num­
ber 32 copper wire? Thought you would 
drop over last week. Say, old man, I 
met your lady friend yesterday. Ha, ha! 
Quit your kidding. Say, do you know 
the fellow who is putting up a new sta­
tion out your way? I think he is a ham. 
Will call you up in ten.minutes. Say, old 
man, must go to supper now, but will be 
on the rest of the night. 0 K, 0 K, will 
see you later." 

This goes on hour after hour, during 
which time the naval stations are cut off 
from communication except for very 
short distances. When important mes­
sages are expected at the navy yarq, the 
opera tor tells the amateurs to "keep out," 
and if they understand what he says, 
they will as a general rule stop workin~ 
for a few moments. But where there are 
a great number of stations in one lo~ali­
ty, as in Boston and at other pom~s 
along the coast, serious interference 1s 
inevitable. The naval operators never 
know when to expect an emergency call, 
and it has been stated by navy men that 
while the amateurs are working a dozen 
ships might send out the international 
"C Q D" and never be heard at the Gov­
ernment stations. 

A few weeks ago, when the naval sta­
tions were anxiously awaiting news of 
the Republic accident from the naval 
vessels at the scene, the amateurs were 
especially active. Sev~ral times the,~a'0' 
operators sent out this message: Will 
you fellows please stop working_ for. a 
few hours. A ship out there is m dis­
tress." Some of the amateurs did stop 
as requested, but a number worked their 
apparatus continually. ·when the navy_ 
objects to the interference in more f?r­
cible language, the answers • r~m hke 
this: "Say, you navy people thmk you 
own the ether. Who ever heard of the 
navy anyway? Beat it, you, beat it." 

It is only fair to say that many of the 
amateurs try not to bother the navy, and 
have at times been of assistance to the 
naval operators. Yet there are so many 
chances for unintentional interference 
that all amateur stations in operation 
interfere more or less. 

Another form of interference for which 
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the navy and commercial operators are 
alone responsible has been a cause for 
recent complaints. This is the abuse of 
the stations by the operators, who some­
times carry on long and unnecessary pri­
vate conversations, thus delaying the 
work of other stations. Officials of the 
various na~y yards have been inclined to 
regard the navy stations as provided for 
their personal convenience, and have at 
times made use of the·m for unofficial 
and trivial matters. A case of this kind 
occurred on Christmas Day of last year, 
when a message from one navy officer at 
a certain navy yard to the commanding 
officer at another naval station wishing 
"a merry Christmas and a happy New 
Year," held up all commercial work in. 
the vicinity for over an hour. 

It is clear to those who are familiar 
with the situation that the questiop. of 
amateur interference can be met in only 
one of two ways. Either the operation of 

• amateur stations must be prohibited by 
law, or the Navy Department must take 
advantage of the scientific progress made 
in wireless telegraphy in the· last few 
years and equip the naval stations with 
the la test devices for the prevention of 
interference. Apparatus that has proved 
successful in eliminating interference has 
been on the market for over three years. 
This same apparatus has been thoroughly 
tested by the bureau of equipment, and 
the reports of the tests made by the Gov­
ernment officials substantiate the claims 
of the inventors. • 

Considering the importance of the naval 
wireless system, it is difficult to under­
stand the slowness of the department in 
adopting improved apparatus. One of 
the best operators of the navy stated re­
cently that the equipment of the naval 
wireless stations was three years behind 
the times. Amateur stations are pro­
vided with instruments that entirely do 
away with the same interference that is 
making a farce of the work of the land 
stations of the navy. 

Mr. G. ,V. Pickard of Amesbury, Mass .. 
who has invented a number of the new­
est wireless telegraph appliances, treats 
of the amateur problem as follows: 

"There are at present a large number, 
perhaps, fifty, amateur stations in and 
about Boston. The situation as regards 
the Charlestown Navy Yard is at present 
a serious one, partly because this station 

is not equipped with proper selective re­
ceiving apparatus, and partly on account 
of the character of the interference. 

"Selectivity principally depends upon 
the number of oscillations in each wave 
train from the transmitter. In the early 
days of wireless, each discharge of the 
transmitting station set up a strongly 
damped train of perhaps three waves, 
and tuning, at least in the sense in which 
the word is now used, was impossible. 
Modern wireless transmitting apparatus, 
using the spark system, easily reaches 
from ten to fifty waves at each dis­
charge, and a receiving station with 
suitable tuning means should be able to 
reach a selectivity of one or two per 
cent, i.e., should be able, when two 
equally distant and powerful sending 
stations are in operation, to read one 
and practically exclude the other when 
their wave lengths differ by more than 
one or two per cent. By the use of so­
called sparkless or· undamped wave 
methods, in which the wave trains are 
continuous in the same sense as an al­
ternating current, still greater selectivity 
may be obtained, even to one-tenth of 
one per cent. 

"Primarily, in order to obtain great 
selectivity, the transmitting must be ac­
complished with as persistent wave 
trains as possible. Unfortunately, the 
greater number of ship and shore sta­
tions at present are either not equipped 
with apparatus capable of sending long 
trains of waves, or are not properly ad­
justed to this end. 

"Secondly, the interfering stations 
should be under some control as regards 
wave lengths, as it is easy to see that 
however sharply tuned are the trans­
mitting and receiving stations, an inter­
fering station of the same, or nearly the 
same, wave length will ahvays cause in­
terference. 

"Lastly, the receiving station must be 
capable of very sharp tuning; that is to 
say, exclude from its detector circuit all 
oscillations but those within a per cent 
or so of the desired wave length. Be­
cause· the equipment is defective in 
these respects, the Charlestown Navy 
Yard probably suffers more from ama­
teur interference than any other station 
on the Atlantic coast." 

Professor R. A. Fessenden, the recog­
nized authority on wireless telegraphy 
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in this country, whose transatlantic ex­
perimental wireless station at. Brant 
Rock was _in operation before the Mar­
coni Company began transatlantic work, 
agrees with other wireless experts that 
the troubles of the Navy Department are 
due mainly to the lack of improved ap­
paratus. Professor Fessenden says: 

"With reference to interference, the 
question of interference has now been 
solved for five or six years. Exhaustive 
tests were made by the Navy Department 
at New York in 1904, which demon­
strated conclusively that interference 
could be cut out from a full power sta­
tion only 226 yards away, while reading 
messages from a station at a distance. 

''At the official hearing last year before 
the Senate Committee on Foreign Rela­
tions, the officers of the navy, in response 
to direct question from the chairman of 
the Senate committee, admitted that it 
was possible to keep out interference. 

"Numerous offers have been made to 
· the navy during the last five or six years 

to supply the department with appara­
tus guaranteed to prevent interference. 
Such apparatus is in regular use at our 
own stations, and we have not been 
troubled with interference for four or five 
years. Up to date, however, the navy 
has declined to purchase such apparatus, 
although its efficiency has been shown by 
their own tests above referred to, and 
was admitted by them at the Senate 
committee investigation_ referred to." 

The tests conducted by the Govern­
ment at New York in 1904 concerned 
mainly the efficiency of the instruments 
in transmitting and receiving for accura­
cy and speed, in preventing interference, 
and in transmitting messages with abso­
lute secrecy. The naval .stations in the 
vicinity of New York, together with sev­
eral stations on board navy vessels, were 
utilized for the experiments. _Although 
the conditions of the test were made as 
difficult as possible, and the apparatus 
worked under disadvantages such as are 
seldom encountered in practical wireless 
work, the results as shown by the official 
reports were remarkably successful. In 
the matter of secrecy it was found after 
the test that the commercial operators in 
the vicinity had not the slightest idea that 
wireless messages were being transmitted. 
Other careful tests taken with the same 

apparatus on navy vessels at sea verified 
the first experiments. 

In July, 1905, Professor Fessenden 
offered to supply the Navy Department 
with wireless apparatus as • follows: 

l. Apparatus for measuring wave 
lengths accurately to ¼ per cent. 

2. Apparatus for wireless telephony 
up to a distance of ten miles or more. 

3. Apparatus for wireless telegraphy 
for use up to distance of 1000 miles. 

4. Apparatus for secret sending which 
is guaranteed to send and receive mes­
sages without pdssibility of their being 
read by other vessels not equipped with 
this apparatus. 

5. Apparatus for locating the posi­
tions of ships at sea _at all distances with­
in 200 miles of shore. 

6. Apparatus for indicating the posi­
tion and course of ships within range of 
three miles in fog. • 

7. Apparatus guaranteed to prevent 
interference. 

Strange as it may seem, the bureau of 
equipment refused these offers, just as 
they have refused to purchase improved 
apparatus from other inventors. Since 
then the department has done little ex­
cept to duplicate and replace the old 
style instruments. 

Not until January of this year has the 
navy offered to erect a wireless st_ation 
that will fulfill the conditions outlined 
above. Nearly four years after the 
proposition was first submitted, a con­
tract has been awarded to Professor Fes­
senden providing for the construction of 
a wireless telegraph station to be located 
in the vicinity of Washington, D.C., and 
equipped with the most modern instru­
ments: 

"The station to be capable of trans­
mitting messages at all times and at all 
seasons to a radius of 3000 miles in any 
navigable direction from ,i\T ashingt~n, 
D. C. Such messages must not be in­

terrupted by atmospheric disturbances, 
or by intentional or unintentional inter­
ference by neighboring stations. The 
station to be capable of transmitting and 
receiving ·messages with entire secrecy." 

This same station might have been 
erected two or three years ago, and the 
apparatus with which it is to be equipped 
might have been installed in the impo~­
tant naval stations where the most seri­
ous interference has been experienced. 

I 
II 
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It is plain, from these facts, that legal 
action providing for the control by the 
Government of wireless telegraph sta­
tions is at the present time immature and 
unnecessary. Wireless apparatus guar­
anteed to prevent interference has for 
some time been at the disposal of the 
Navy Department. Moreover, any at­
tempt to eliminate amateur stations 
would simply ward off for a -rP,me a 
problem, the solution of whiclf must 
finally be found by the scientist, not the 
lawyer. The future development of wire­
less telegraphy in this country will mean 
the building of hundreds of new stations, 
and the further complication of the ques­
tion of interference and secrecy. Consid­
ering, however, the progress already made 
there is every reason to believe "!;hat the 
laboratory will be equal to the future de­
mands. The interests of all concerned 
demand every freec'lom from legislative 
restraint. 

A Home-Made Chemical Weather Glass 
Many different types of weather glasses 

which may easily be made at home have 
been recommended from time to time, 
but unquestionably the most popular is 
that which consists of a tube of cloudy 
liquid and sometimes called a camphor 
barometer. This pattern is often to be 
seen in opticians' shop windows, and the 
weather is forecasted by the appearance 
of the solution in the glass tube. This 
type of glass, devised it may be said near­
ly 200 years ago, cannot ever be looked 
upon as strictly accurate but rather as a 
scientific toy, for temperature rather 
than atmospheric • pressure is the main 
factor in altering the appearance of the 
liquid. The liquid is made up of the 
following: 

Water ................ 2 oz. 
Absolute alcohol ....... 2 oz. 
Camphor . . . . . . . . . . . . . 2 dr. 
Potassium nitrate ...... .½ dr. 
Ammonium chloride .... ,½ dr. 

A glass tube 10 in. long and¼ in. in di­
ameter is obtained at a chemist's or else­
·where, and nearly filled with the above 
solution, and is then hermetically sealed, 
or otherwise made perfectly airtight. 

The tube should then be mounted on a 
wooden block after the fashion of cheap 
thermometers. The best and safest ,vay 

is to cut a bed in the wooden block to 
hold the tube; a bed of a quarter inch or 
thereabouts in depth will be sufficient. 
Two small bands, one at the top of the 
tube and the other at the bottom will 
serve to hold the tube in its place. 

f ; 

The tube should be hung where the air 
can.freely get at it, and the weather indi­
cations are as follows: 

(a) In warm weather, if crystals of a 
small size rise in the liquid, while the 
latter remains clear, rainy weather may 
be safely expected. 

(b) In cold and frosty weather, rain 
may be expected if the top part of the 
liquid becomes thick and cloudy. 

(c) If in moderately cold weather, 
beautiful fern-like or feathery crystalli­
zation develops at the top of the tube or 
all through the liquid the weather will be 
colder. The lower the crystallization ju 
the tube the colder the-weather. 

(d) When the upper -portion of the 
liquid in the tube is quite clear and fl.ates 
of crystals rise to the top and aggregate, 
very windy and stormy weather may be 
expected. 

(e) Sharpness in the points and fea­
tures of the structure of the crystals may 
be taken as a sign of fair and summer­
like weather; but when they begin to 
break up or are not very well defined, 
unsettled ·weather may be expected. 

(f) The clearer the liquid as a whole 
the better will the weather be. During 
warm and summerlike weather all the 
crystals dissolve and the solution be­
comes nearly, if not quite clear. The 
greater the proportion of clear liquid the 
greater the probability of fine and very 
dry weather. 



I, 

I 

I : 
I 
'' 

I I 

I 
_l 

42S E L E CT R I C I A N ·A N D M E C H A N I C 

11 
' 

FIG. 3-

FIG. 2. 

FIG. 1. FIG. 5. 

FROM GROCERY BOX TO BOOKCASE 

The beginning of this is a grocery box, 
or a shoe box, of such size and shape that 
when placed on end it will be thirty 
inches in height, fifteen inches wide, and 
twelve or fourteen inches deep. An 
extra top is screwed or nailed to the top 
of the box, projecting beyond the box 
about two inches at sides, front and rear, 
a little "finish" beading being tacked 
about the box beneath the projecting 
edge of the top. A beading three inches 
in width is also tacked about the base of 
the box,· thus raising it about two inches 
from the floor. Two shelves are now to 
be placed within the box, making ac­
commodation for three rows of books. 
This construction can be seen in Fig. 1. 

Now to make a reading or writing desk, 
construct a shelf like that shown in Fig. 
2, just as wide as the top that was added 
to the box, and hinge it to the top, as 
shown in Fig. 4. If it is desired that this 
added shelf shall be level with the book­
case top, the legs, which are shown in 
Fig. 3 (which are to be hinged beneath 
the outer edge of the shelf), should then 
be made as high as the bookcase. The 
shelf can then be used as a table, or the 
legs can be inclined inward until they rest 
in the angle made by the box and the 
floor, which will give an inclined reading 
desk similar to that shown in Fig. 4. 

But if it is desired that the shelf and 
legs be capable of folding up out of the 
way, in the manner shown in Fig. 5, the 

legs must be made a little shorter than 
the length of the shelf, when they will fold 
up within the space between the dropped 
shelf and the side of the bookcase. In 
this case the lower ends of the legs are 
fitted to enter two holes in the side of 
the bookcase, as suggested. 

Instead of three shelves for books, one 
shelf can be fitted up with two drawers 
if desired, where pen, ink, paper, and 
pencils can be kept, thus giving still 
greater convenience to the device. 

When the carpentry work has been 
finished, the whole can be given a stain of 
some attractive color, following this with 
an oil finish, well rubbed in. 

FIG. 4. 
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THE MAKING OF A USEFUL LADDER 

429 

The making of a ladder is a com para­
ti vely simple matter, often undertaken 
by the amateur with perfect confidence, 
and yet the result frequently turns out 
unsatisfactory, for the reason that he 
is unaware of certain pitfalls into which 
he drops, and does not find out the fact 
before it is too late, and even then he 
cannot see where the mistake is, or how 
it could have been remedied or avoided .. 
This, however, we hope to make clear, 
so that these pitfalls will no longer exist. 

The best a:nd strongest form of ladder 
is made from a round pole, cut through 
the middle, lengthways, being in section, 
after cutting, as Fig. l. Should you 
have the opportunity of choosing, pick 
one out which has little taper from end 
to end, so as to have the bottom of the 
ladder comparatively slight, and the top 
equally strong in proportion. 

After the pole is cut, open the two 
parts out, and fix them on two blocks or 
stools, with the sawn sides quite level 
widthways. The fixing is best dotie by 
inserting a pin through each in to the 
block, as A, Fig. 2, keeping .these quite 
close to the ends, as they must be cut 
off as waste eventually. The sides must 
now be set out for the rounds or staves; 
to do this, make a central line up the 
middle of each side, with straight edge 
or chalk line, as B, and on these lines 

A, 

FIG 

make the marks which give the spot 
where to insert the point of the boring 
bit as shown, first marking off for the 
bottom of the ladder, close to the fixing 
pins. The best way to mark off the 
rounds is to cut a strip of wood, nine 
inches long (the distance from centre to 
centre) and mark them ·with this, they 
will then be exactly alike, a result not al­
ways obtained when the holes are set out 
hy·measuring each one, or when the com­
passes are used. 

The holes are best bored with a twist 
bit in a brace, the proper size being three­
quarters of an inch (for a long ladder 
a few of the bottom holes may be an 
eighth of an inch larger, and a few at the 
top an eighth of an inch smaller than 
this) and on this being done properly 
depends the success of our efforts in 
ladder making. 

In the first place always stride the pole 
when boring the holes, thus ensuring ac­
curacy as regards the width; secondly ► 
if you· start at the bottom end, facing 
the top, that is, facing to the right in the 
drawing, bore alternate holes only, thus, 
the first, third, fifth, and so on will be 

. bored while facing this way,· then tum 
round and bore the remaining holes 
while facing to the ·left. 

Both sides should be bored the same, 
that is,. the same holes in the one should 
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be made while facing each way, as in the 
other, or the chances are that the precau­
tions taken will ·in a great measure be 
useless. The reason for the trouble taken 
in boring is this, if the holes are all bored 
while facing one way, the chances are all 
in favor of them all being as in Fig. 3, 
which would cause the ladder to be out 
of square, but by reversing the position, 
the holes are likely to be as in Fig. 4, in 
which case one counteracts the other, 
and the sides being both bor~d the same 
these act in the same way, one pulling 
against the other, and making both cor­
rect. The sides shouldinow be planed 
on the sawn parts, and the sharp edges 
chamfered off, and we can then pass on 
to the rounds themselves. These may 
be made out of any odd ends of oak (old 
fence rails do admirably) or they may be 
purchased. The rounds should be in as­
sorted lengths, ranging from eighteen 

FIG. 10. 

down to twelve inches, and they should be 
laid out as in Fig. 5, a mark made on the 
two outside ones as nearly in the middle as 
possible, as C, and from these measure 
off the width of the ladder inside, at top 
and bottom, in the present case twelve 
inches (D) and eight inches (E), then 
connect these marks across all the rounds 
as shown, which gives the distance each 
round has to enter the sides for the lad­
der to be straight when finished. 

Each round must now be shouldered 
as Fig. 6, at each end, the marks made 
showing the shoulder line. To ensure 
correctness in size of the reduced parts 
of the rounds, a template should be made 
in hard wood, as Fig. 7, and if each round 
is so reduced as to enter the hole up· to 
the shoulder comparatively easy, it will 
go into its hole in the ladder side without 
any risk of splitting the latter. Fig. 8 
shows one round in position in the lad­
der side, and fixed with a pin passing 
through, this being by far the better way 
of fixing. 

In putting together, drive all the 
rounds the full distance into one of the 
sides,· then drive on the other side, pin 
up at once, and cut off the rounds level 

with the sides, finishing 
off with draw knife and 
plane. 

Immediately under the 
second round from top and 
bottom1tof the ladder, a 
slight iron bolt should be 
inserted, passing through 
from side to side, as in Fig. 
9·, and if the ladder is 
longer, other bolts must be 
used in a similar manner. 

• One bolt to every eight or 
ten rounds, is about the 
right arrangement. Should 
wedging the rounds in be 
preferred to the pins as 
described, take care to put 
the wedges at right angles 
to the ladder sides, as in 
Fig. 10, otherwise the_se 
latter will be likely to split; 
in this case, too, every 
round should be wedged. 
The great objection ~e 
have to wedging is the lia­
bility of the wedges to grad­
ually work out, whereas the 
pins will never dd so. 

FIO. ll. . The ladder sides above 
the top round .and below the bottom 
round must be cut off at the nine inche~ 
from the centre of the round, taking off 
the edges neatly at the same time .. 

Ladders should always be pamted, 
that is the sides ·and the rounds about 
two in;hes in; do not paint the rounds all 
over, as it makes thero slippery a~d dan­
gerous in use: We would also caution one 
and all against using any other woo_d 
than oak for ladder rounds, except per­
haps Spanish chestnut, and even this is 
not so good as oak. . 

In making longer ladders the W\dth at 
the bottom should be increased slightly, 
but do not make it in any case more than 
fourteen inches between the sides; the 
eight inches as mentioned at the top 
should be the same, whatever the length 
of the ladder. 

EXPLANATION OF DRAWINGS. 
Fig. 

1. Section of ladder pole•after cutting .. 
2. L~dder sides fixed on blocks for bonng. 
3. Result of boring holes all from one way. . 
4. Result of boring holes alternately from each \\ay. 
5. Setting out ladder rounds. 
6. Method of shouldering rounds. 
7. Template for testing rou_nds. . . 
8. Section o~ ladder side w_1th roun? pinned ,n. 
9 Ladder with strengthening bolt mserted. 

10: Method of wedging rounds in. 
11. Ladder complete. . 

... 
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THE RE-PLATING OF OLD STEEL KNIVES 
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Although there is now much les_s done 
in the re-finishing of old silver-plated 
steel knives. than has been carried on in 
the past, considerable business still 
exists, and much more could probably 
be obtained by job platers if they would 
make a specialty of the business. Silver­
plated steel knives, when worn, have a 
more unsightly appearance than other 
kinds of flatware, as the scratches and 
pits worn through the silver deposit are 
black and quite conspicuous. This fact 
leads people to have the knives replated 
more frequently than spoons or forks. 

Let it be said at the start that if a 
silver-plated steel knife is in a very bad 
condition and the pits are deep in it as 
well as numerous, and in addition the 
surface is badly attacked by rust, it will 
not pay to attempt to do anything with 
it. Pits and rust spots can only be re­
moved by grinding, and when these are 
completely removed from a badly cor­
roded knife, the blade is left too thin to 
be of service. A little experience on the 
part of a plater will enable him to judge 
whether such re-finishing will pay. The 
majority of the knives brought to the 
jpb plater for re-finishing, however, are 
not badly corroded and will repay for the 
labor put upon them. 

PRELIMINARY CLEANING-STRIPPING 

' The knives as received should first be 
cleaned from grease in the regular man­
ner by means of hot potash, caustic soda 
~r other well-known cleaning agents. 
This operation is necessary to give a 
clean surface for stripping. The strip­
ping is not absolutely necessary, if the 
knife is to be ground down (as it always 
S?ould be for a good job), but it is pref-

•erable as the silver can be saved and the 
stripping is easily done.' It also enables 
the plater to ascertain, in the best way, 
how the blade shall be treated. If the 
surface is not pitted at all, and only the 
e'dge has worn through, as frequentlyis 
the ·case, then very little grinding is 
necessary. The stripping is carried out 
by "backing-off" in a cyanide of potas­
sium solution, made up as follows: 

•:l1w . 
ater .............. 1 gallon 

Potassium Cyanide .. l lb. 
. Caustic Soda. '. .... • .. 1 lb. . 

··'The knives are hung as the anode by 

means of iron wire. Pieces of sheet iron 
well cleaned or sheet steel are used for 
the cathode. A strong current may be 
used as the cyanide does not attack the. 
steel knives at all. The full six volts of 
the dynamo can be employed if desired, 
and the stripping operation will then be 
hastened. A weak current; of course, is 
satisfactory, but the stripping is accord­
ingly prolonged. The silver deposits on 
the sheet iron or steel cathodes in the 
form of a spongy coating, which, as it 
becomes thicker, falls to the bottom of 
the tank. The cathodes .• should be 
cleaned from time to time by shaking or 
brushing as the passage of the current is 
often impeded if it is allowed to become 
too heavy. The silver may be recovered 
from the bottom of the tank, whenever 
desired, by filtering. This stripping so­
lution is also employed for~stripping iron 
racks and hooks used in silver plating. 
It may be used without the addition of 

. the caustic soda, although it works better 
with it. It serves to increaselthe con­
ductivity of the solution. 

Many job platers, who. only occasion­
ally have steel knives to re-plate, do not 
desire to make up any regular strip. In 
this case, the strike may be used for a 
strip, or even the regular silver plating 
solution; but care should be taken to 
prevent the silver deposited on the iron 
or steel cathodes from falling to the bot­
tom. It can easily be removed from the 
plate after it has accumulated for a short 
time. When this is done, a strike can be 
used for stripping the knives. It is better 
than the regular silver solution. While 
the stripping of knives in these solutions 
cannot be called the best practice, on ac­
count of the liability of injuring the 
composition of the solution by the addi­
tion or ,,,ithdrawal of the silver, it is ex­
tensively done in small job shops where 
economy must be practised. There is no 
clanger of dissolving the steel, as it is not 
attacked by the cyanide. Some makers 
of silver-plated steel knives nickel plate 
them before silvering. . This fact will 
soon be discovered in stripping the silver. 
When the nickel is reached, the strip­
ping will stop and its removal will have 
to be clone by grinding. There is no sat­
isfactory method of stripping nickel 
from iron or steel without incurring the 
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danger of pitting the surface. Grinding 
it off is, in reality, the only good and safe 
method. 

CUTTING DOWN THE SURFACE 

Scratches. pits and rust marks are 
often deeper in old steel knives than is 
usually believed. After stripping, the 
depth may be readily noticed .. On some 
knives, which have had little service or 
were exceptionally fine examples of sil­
ver-plated cutlery, the sign of wear is on 
the edge, bolster and end of the handle. 
While on such knives very little grinding 
is required to remove the defects, it is 
seldom that a job plater is blessed with 
cutlery of this description. The greater 
part of the knives which.he receives for 
replating will be in bad condition and re­
quire much cutting down. The subse­
quent instructions for cutting down, 
therefore, have been given on this as­
sumption that the surface of the knife is 
in such shape; but if not as badly cor­
roded as assumed, the first cutting down 
operation may be omitted. For the 
cutting down, a leather-covered wood 
wheel is used. This is coated with glue 
and then with No. 100 emery in the usual 
manner. This wheel should not be too 
small in diameter, and is usually run at 
a speed of from_ 1500 to 2000 revolutions 
per minute. After grinding with No. 100 
emery, the knife is next ground on an­
other leather-covered wheel "set-up" 
with glue and No. 150 emery. While 
this surface might answer for. plating, if 
the surfacing has been well done, the 
wheel is rather too coarse for the neces­
sary finish. It is better, therefore, to 
finish with flour emery. Tb,e fini~hing 
wheel is preferably of felt and the flour 
emery glued to the surface. With thi$ 
wheel, the knife is left with a surface 
sufficiently good for the finest class' of 
work. Some platers use emery paste on 
the felt wheel instead of the emery flour 
and glue. The paste is applied to the 
surface of the felt wheel in the same man­
ner that rouge or tripoli is employed. 
While. efficacious, and easily u~ed, it 
leaves a film of grease on the surface of 
the steel. The finishing on the glued 
wheel does not do so. Preventing the 
knife from coming in contact with any 
grease or oil is certainly conducive to 
good results, and experience has demon­
strated it to be so. A wheel containing 

grease forces it into the metal so that it 
is difficult to remove. The knives are 
now ready for plating, but as the steel is 
clean and bright, it is apt to rust if left 
without special treatment. Steel or iron 
will not rust in a solution of sal-soda, and 
this is used for preserving the knives pre­
vious to plating. To make the sal-soda 
solution dissolve 8 oz. of sal-soda in I 
gallon of water. Place the knives in 
it and (completely covered) allow them 
to remain. They will not rust at all 
under s~ch circumstances. 

CLEANING THE KNIVES 

While the knives are almost free from 
grease if the finishing has b~en done on 
the flour emery wheel, there 1s enough on 
the surface to prevent the silver from ad­
hering perfectly. The handling which 
they receive in polishing is the reason. 
Knives which have been finished on a 

· wheel treated with emery paste have, 
of course, a very tenacious film of grease 
on them. This grease is often of the 
worst kind as it is of a mineral nature. 
Considerable mineral grease, such as a 
petrolatum, is used in making emery 
paste, and this material does not sapon­
ify .. It is, accordingly, hard to remove. 
The g;reat advantage of finishing on a 
wheel "set-up" with flour emery ~nd 
gJue is at once apparent. If the kruves 
have considerable grease on the~1, _a 
preliminary .benzine or gasoline dip 1s 
useful for the removal of the greater part 
of it. _After this, the knives are soaked 
for some time in a hot potash, lye or 
other cleaning. compound solution. If 
the knives have considerable grease on• 
them, from thirty minutes to an hour 
may be necessary in cleaning; knives 
finished on the flour-emery wheel do not 
require as long, and often a few minutes 
only are required. The knives are now 
removed from the kettle, rinsed in cold • 
water and scoured ·,vith pumice and a 
stiff bristle brush. A hand brush or a 
wheel running at about 200 revolutions 
may be used. The pumice is ,vet with 
water containing a little sal-soda to keep 
the steel from rusting. The old method 
has been to use pumice vvet with water 
containing cyanide, but the poisonous 
nature of the cyanide is objectionable, 
and the sal-soda gives equally as good re­
sults. Neither is it poisonous, nor does 
it attack the hands. The surface of the 
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knife should be carefully examined and 
if there are stains, such as rust spots, 
they can be removed by vigorous scouring 
with the pumice, but if they resist this 
treatment a little emery flour will accom­
plish it. When the knives have been 
well cared for, however, there will be no 
difficulty of this nature. When the 
scouring has been completed, the sur­
face will have a dead appearance. The 
pumice leaves the steel in excellent 
shape. A highly polished surface, like 
that produced in "glazing" steel, is not 
as good as one with a scoured finish. 
After scouring, the knife should be at 
once rinsed ·in cold water. Hot water 
dries and leaves stains on the surface. 
If necessary to leave the knives for any 
time, they can be placed in the stone 
crock containing the sal-soda solution. 
It is better, however, to avoid leaving 
them any longer than is necessary as the 
best results are always obtained by im­
mediate treatment after scouring,. The 
knives should be wired· or racked and 
placed in the potash solution again for a 
short time to remove any grease left by 
handling. A momentary soak in the 
kettle is usually all that is required. If 
left longer, it does no good and the steel 
may be stained. After "sousing" in the 
potash kettle, the knives are rinsed in 
cold water and then passed through a 
dip composed of the following: 

Water ............ 1 gallon 
•. Muriatic Acid ...... 1 pint 

The object of this dip is to remove any 
slight film of rust or oxide that may be on 

.the surface of the steel, and leave it in a 
chemically clean condition. This dip is 
used cold in summer and slightly warm 
in winter. If used hot the action is us­
ually too violent. The knives are not 
allov.red to remain in this dip for over a 
moment or the surface will be attacked. 

• It is used as a dip and not as a pickle. 
The plater now has the opportunity to 
inspect the surface of the knife to ascer­
tain if it is clean. The water will break 
on the surface if it is not, and if it covers 
it evenly, the steel may be assumed as 
in a fit condition to plate. Rinse the 
knives in cold ·water and then im·m.ediate­
ly go to the first strike. Under no cir­
cumstances should the surface be allowed 
to dry or even to remain wet for any 
time. If this is done, a minute film of 

rust forms, which prevents the adhesion 
of the silver. 

THE FIRST STRIKE 

The best knife platers use two strikes. 
The first is one made particularly for 
steel, and consists of a small amount of 
silver and a large quantity of cyanide. 
It is used with both copper and silver 
anodes. The use of the copper anode is 
conducive to good results, as it intro­
duces enough copper in the solution to 
give a strongly adherent deposit, but 
does not change the appearance of the 
silver noticeably. Some platers used 
rolled anodes of equal parts of silver and 
copper, but th~se are unnecessary. Good 
results are obtained by the use of silver 
and copper anodes. The solution for the 
first strike is made as follows: 

·water ............ 1 gallon 
Potassium Cyanide 2 lbs. 
Silver Chloride .... l¼ pennyweights 

The silver chloride for this solution is 
made by dissolving 1 oz. of fine silver 
in nitric acid and precipitating with 
common salt or muriatic acid, and then 
washing as usual. The anodes used con­
sist of pure copper and pure silver. The 
copper anode surface should be about 
four times that of silver. From l½ to 
2 volts are used in the plating. The 
knives should be moved about or rocked 
while the striking is taking place. The 
operation will take several minutes, and 
when the surface of the steel is covered 
with a yellowish film of silver, the strik­
ing operation is finished. The knives 
should no'w .. go immediately to the 
second strike. 

THE SECOND STRIKE 

The second strike is the regular silver 
strike used for all classes of silver-plated 
work. It is made in the following man­
ner: 

Water ............. 1 gallon 
Potassium Cyanide .. 8 oz. 
Silver Chloride ..... ½ oz. 

The chloride of silver is made by dis­
solving ¼ oz. of fine silver in nitric acid 
and then converting into ·chloride in the 
usual 1i1anner. The knives are run in 
this strike until they are well covered. 
A few minutes are usually taken for the 
completion. While the striking is going 
on, the knives should be moved gently 
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~i order to prevent marks. They; are 

l
en. ready for the regular plating 

so ution. 

REGULAR SILVER PLATING SOLUTION 

. The solut_ion e1!1ployed for silver plat­
mg ~teel knives differs from that used in 
p~atmg German silver in that it contains 
slightly le_ss silver and considerably less 
free cyam9-e. The object of this is to 
prevent pits and blisters. Experience 
has taught that it is preferable for such a 
purpose. The solution is made up as 
follows: -

Water ............ 1 gallon 
Potassium Cyanide .. •6 oz. 
Silver Chloride ..... 3 oz. 

. While the solution can be made .by 
dissolving a given weight of chloride of 
silver in one of cyanide, the strength of 
cyanide varies considerably so that it is 
preferable to make it in a more certain 
-way. The solution should contain about 
2 ½ oz. of silver and l½ oz. of free cyan­
ide to the gallon. Dissolve 2½ oz. of 
fine silver in dilute nitric acid and con­
vert into chloride. Then dissolve in just 
enough of a strong cyanide solution 
(made by dissolving cyanide in water) 
to take it up. ~ow add water enough to 
make 1 aallon and dissolve in it 1½ oz. of 
cyanid/ for free ~yanide. . This will give 
the desired solution. It will stand about 
7 or 8 degrees Beaume. The kniv~s 
from the second strike are now placed m 
this regular solution. Plenty of anodes 
should be used on both si<;les ?f the 
knives to obtain an even deposit. A 
current of not over 1 volt pressure 
should be employed. The sharpness of 
the blade causes th~ silver to "burn" 
when this amount 1s exceeded. T~e 
knives slzoula be constantly moved _whi_le 
tlze plating is goi1ig on or the_ deposit will 
be stre_aked. 

DuRATIOK OF PLATING 

The length of time that this_ final plat-
. h uld take depends entirely upon mus o d • d hb kind of job the plater esires to o. 
t -i wishes to· turn out good work and 
It ; the knives equal to new (and pre­
ren e~etter . he "ill hav~ to allow the 
haps d position of the silver to go on 
electro e h Th b t 
• c one to t"o ours. e es 
for tro1f ork on steel knives gives what 
grade O 

" "19 d"·t." deposit. This 
is known as a -

• d zen knives have 12 pen-
means that a . 0 them or one pen-
nywe~ghts of s1lve~ ~~ Ro~ghly speak­
nywe1ght on each ni e. t two hours to 
ing, it takes from ~me :.s a • ob plater 
produce the deposit. ~ d • th 
has no scales like those em ploye in f e 
manufacture of silver-plated ware_l or 

. . th weight of the s1 ver 
determmmg . e h work while the 
actually deposited _on t ~ h ·11 . . gomg on e w1 
electrodepos1t10n is . If light 
have to judge by the time. . a t 
silver deposit is to be put on, it must no 
be so thin that it will not_ st and _buffing. 
From fifteen to twenty minutes_ is about 
the least time that can be _given the 
knives and still not ruIJ. any nsk of c~­
ting through in buffing· When t e 
knives have been completed, they are 
finished either by burnishing or buffin~ • 
Burnishing gives the best wo:k as it 
hardens the silver. After the silver de­
posit has been put on it is lightly buffed 
with a soft buff and rouge to rem?ve the 
marks of the burnisher. Previous to 
burnishing, the silver is scra_tch brushed. 
Very few job plating establishments are 
fitted to do burnishing, and even could 
they do it, the cost is such that it usual;y 
does not pay. The customer rarely :V1ll 
stand the extra expense. The ~urrus_h­
ing, however, gives a very supenor knife 
and one that will outwear several of the 
buffed ones. If the knife is to be buffed 
it is first carefully scratch-brushed with 
a soft, brass brush, and then buffed by 
means of a soft rag wheel and silver 
rouge. A hard rouge intended for nickel 
must not be employed for the buffing, as 
·it will remove some of the silver from the 
edges. Even with the soft rouge much 
care is needed in buffing to a void remov­
ing the silver from the exposed parts. 
The various operations of re-finishing 
and re-plating old steel knives with 
silver may be summed up as follows: 

1. Cleaning the knives from grease. 
2. Stripping the silver by "backing it 

off"• (using as an anode). 
3. Grinding the defects from the sur­

face. 
4. Removing grease by boiling in 

potash or lye. • 
5. Scouring with pumice. 
6. Cleaning in the potash or lye again. 

, 7. Rinsing in cold water. 
8. Dipping in the muriatic acid dip. 
9. Rinsing in cold water. 

10. Striking in the "first" strike. 
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11. Striking in the "seco~d" strike .. 
12. Giving the regular silver deposit. 
13. Scratch-brushing. 
14. Burnishing or buffing. 
While the preceding directi_ons will 

enable a plater to produce work equal to 
the best grade of work turne~ out_by the 
leading manufacturers of silv~r-I:>lated 
ware the conditions of the maJonty of 
the trade neither allows nor calls for 
such perfection. A customer rarely ex­
pects old ware to be equal to new. For 
this reason, several short cuts may be 
taken, and yet have a job of good appear­
ance. 

SHORT CUTS 

The stripping may be dispensed v.:ith 
and the cutting down· commen_ced im~ 
mediately. The preliminary stnke may 
also be· omitted and only the second 
strike used. Unless the knife is to be 
burnished, little difference will be no­
ticed. While a knife may not stand 
burnishing, it will stand buffing. The 
scratch-brushing, too, may be passed 
over and the deposit buffed directly. 
Scratch-brushing is so simple, however, 
and takes so little time that it does not 
add to the cost appreciably. It acts as 
a sort of burnishing operation and serves 
·to harden the deposit. The _charge t~at 
is made for refinishing and silver platmg 
old steel knives ranges all the way fro~ 
$2 to $3 per dozen. Some concerns m_ 
the East easily obtain $~ per dozen, but 
they burnish the silver. The current 
opinion that new. silver-plated steel 
knives may be purchased for 10 cents 
apiece at the so-called !'5 and 10-c~nt 
stores" so that there is no need-of havmg 
old flatware refinished at a greater cost 
is quite true, but the ·quantity of silver on 
such knives is exceedingly- small. In 

·fact, such knives will frequently rust in 
a short time if placed in wate:·. They 
are made to sell and not for service. One 
purchase is usually all that is desired. 

-The Keystone. 

The figtires • of coke production in the 
United States in 1907 exceed all records 
in the history of coke making in t_his 
country, the total amount reachmg 
40,779,564 net tons. Over 35)000,000 
tons of this total was produced in the· 
beehive type of oven. 

The Fuming of Oak 

Oak if darkened, has always a better 
appea;ance when fumed with ammonia. 
This is a rather difficult process for the 
amateur, as an airtight case is required, 
and, therefore we should not recommend 
amateurs to attempt very large work. 
In the majority of cases, howeve;, oa½en 
articles are not too large for dealing with 
in an amateur fashion. In such cases 
try the following: 

Procure a tin biscuit box, or any other 
metal receptacle of good proport~ons, and 
ascertain that as far as the sides and 
bottom are ;oncerned, it is airtight. 
Place a saucer of ammonia in this, and 
arrange the article in the tin above the 
saucer so that the fumes will get well 
around it. There will be no difficulty in 
this; the article may be propped up ~ith 
small sticks, or suspended by stnng. 
The chief consideration is to see that no 
part of the wood is covered up, but t~at 
it will all be exposed to the ammoma. 
The lid should then be placed on the 1?ox 
and all the joints sealed up by pastmg 
stiff brown paper over th~m .. If t_he nose 
is applied close to the tm, it will "."ery 
soon be apparent if there is any serious 
leakage, which can easily be stopped by a 
further application of paper. A hole may 
be cut in the lid, and a piece of glass be 
fitted in care being taken that all the 
edges be' closed up; by this means ~he 
process may be watched and the article 
removed when the oak is fumed to the 
desired shade. 

Wood stained in this manner should 
not be French polished or vanished, but 
waxed. 

The process of waxing is simple. Take 
some beeswax; cut into fine shreds, _and 
place it in a small pot or jar. Pot~r m a 
little turpentine, and let the mixtt1re 
stand for half a day, giving it an occa­
sional stir. The wax must be thoroughly 
melted and then some more turpentine 
added till the preparation has the co~:­
sistency of a _thick cream.· It can then 
be applied with a rag, and afterwa:ds 
brushed up with a stiff brush. Waxmg 
is very suitable for oak, but on mahogany 
and walnut it will not produce such a 
bright gloss as French polish. 

Show this magazine to your friends 
when you have read it. 
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BUILDING A STAINED GLASS WINDOW 

One of the most interesting opera­
tions in all art craftsmanship was de­
scribed in detail in a recent issue of 
The Craftsman by Genevieve V. Cowles. 
This operation is the building of a. 
stained glass window which is described 
as follows: 

METHOD OF PROCEDURE 

To begin work, our designs-the car­
toon and the color scheme-must be 
ready. The cartoon is a drawing in 
charcoal or water color, or possibly a car­
bon print. It is usually the exac.t size of 
the window, showing all the lead lines, 
and often suggesting the light and shade. 
From this there have been made three 
drawings on paper, the working cartoon, 
the pattern cartoon, the glazing cartoon. 
The design appears flat and abstract in 
the working cartoon, where the heart 
of the lead is defined "by thin carbon 
lines enclosing the patterns, and every 
pattern is n~mbered-two thousand 
patterns in our particular window. The 
pattern cartoon is cut up into its sep­
arate patterns, and here also each pattern 
is numbered and tacked lightly in its 
place on the glazing cartoon. 

Next there is the outline of our win­
dow, full size, traced in black on a sheet 
of rolled glass, termed the easel, and 
placed before a window ready for build­
ing. There stands the workman ready 
to select the glass. He is the "builder." 
We "build" the window and we call the 
window "she." Our window will be an 
ornamental one of Americati glass; there 
will be no painting with brush. The 
drawing is in outlines of lead. These 
outlines are vastly important, but do 
not think of a window as you would of a 
wrought iron fence, a grille of hard lines 
between patches of color. There are 
ways extraordinary of making these lead 
lines disappear. And b~cause the glazier 
will modestly hide the extent of his 
labor and a beholder of a finished win­
dow may never follow all the intricacies 
of lead, therefore the color scheme hardly 
suggests the lead lines. The color scheme 
is usually in water color, because the 
processes of this medium resemble those 
of glass. The color scheme is small and 
done to a scale, say an inch to a foot. It 

is small and suggestive only, because you 
cannot find in glass the exact color put 
on paper. The process is_m_ore like tra?s­
posing in music, only this is transposing 
in color. 

Our palette is the floor and the 
"bench" where glass lies gathered ~or our 
selection. '\Ve begin with our brightest 
and strongest constrasting- colors. 

A DIFFICULT DESIGN 

This design is iris flowers. For. the 
irridescent yellow petals th_e bmlder 
holds up a sheet of softly glowing yellow 
glass, slowly pas·sing the sheet over the 
opening where the petals are drawn. We 
look until we find a patch where mo_ve­
ment and color of glass convey the im­
pression of flower petals. The workman 
lays the pattern over this patch, and the 
cutter cuts it out, as you would cut a 
pattern in cloth. His diamond wheel 
glides swiftly around the ~dge a~d roughs 
it out, then with soft iron pmcers he 
nibbles off the glass to the exact shap~­
These patterns must be exa~t. If 10 

cutting the pattern its~lf_the scisso:s had 
slipped, making the timest cleft m the 
edge of the pa per, that would have be~n 
fatal when the diamond wheel m~de its 
circuit, gently guided by the resistance 
of the paper. Our yellow petals are cut 
and stuck on the easel with tiny lumps 
of thumb wax. Now for th e purple 
petals. What magnificent purples of 
opalescent glass! But, beware! se:; 
closely the purple petal _may b~ qutke 
small and delicate; at a distance 1~ 1°?ffi~ 
twice its size. You never meet ~his di 
culty in extreme form in oil or m ,vater 
color, where light falls on color. He~e 
light coming through color makes it 
spread. Purple spreads more than a~~ 
other color, and how it changes as { is 
advance or retreat! Seen closely, I. 

soft and subdued, at a distance,_ an tn~ 
blot! Or the reverse, dose by, J~st t~e 
value desired; far off, a hole of th m pa 
violet. 

LABORIOUS MATCHING 

One piece of glass after another is tried 
until the right thing is found. Presently 
other difficulties appear; opal_escen: 
glass is marvelous. On the bench it ma) 
look black, dark blue, <lark green, and 
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prove almost transparent when held to 
the light. Not only is American glass of 
manifold colors, greens, blues, reds, one 
shade flowing into another, one color vein­
ing another like marble, one hue chang­
ing to many variegated hues, its surface 
may be smooth or wrinkled or granulated 
or rippled; it also varies in density, due 
to the fact that more or less porcelain is 
mixed with clear glass. You start with 
a certain degree of density that modifies 
the entire scheme, then a piece of glass 
too thin appears a hole, a piece of glass 
too dense, a blot. 

We proceed. The artist stands at .a 
distance, the "builder," standing by the 
window, holds up glass for selection. Bit 
after bit is chosen and stuck up with_ 
thumb wax or rags dipped in wax, or 
wires, if the piece·s of glass are very large 
and heavy. The interstices of light be­
tween the pieces of glass are filled in 
with putty. As the mosaic grows, you 
become increasingly conscious of the 
effect of one color, or one mass of color, 
over another. These iris flowers are very 
vivid, and what intensely green leaves! 
It hurts you. But at this stage you 
must have patience and faith, for to ob­
tain the loveliest results of luminous 
shade and glowing light, one surface of 
glass is not enough. The thing begins 
with intensity, almos_t crudity, and is 
subdued later on. Finally the whole 
mosaic is laid in and the next stage 
begins. 

SEcoNo STAGE oF THE vVoRK 

In the next stage, the glass is removed 
from the easel and cleaned. The glazing 
pattern is laid on the bench and a portion 
of the glass is laid over it. The glazier 
binds around each bit of glass the silvery­
looking lead. Seen beforehand these 

- leads resemble small double railroad 
tracks. A thin heart of lead divides glass 
from glass; the leaf of lead holds the 
glass in place. This leaf or flange is what 
shows in the ,vindow. It may vary in 
thickness from one-sixteenth of an inch 
to half an inch. Each size is numbered. 
A solder of tin and lead is used to secure 
joints. The workmanship must be fine 
to leave these lead lines fair, smooth, 
even. The tips of our leaves are "mi­
tred," that is, instead of bending a lead 
around a tip, the lead is cut diagonally 
and meets its fellow in the fine point de-

sired. After the solder, comes the putty 
of red lead carefully rubbed in, or else the 
cement. Our window must lie still for 
some hours, or else the cement may flow 
and run down. Woe if a tiny pin point 
escapes notice! Once a large window 
was placed fifty feet high in a church wall. 
In the shop it had looked all right, but 
seen from the payement of the church, 
behold a blaze of unaccountable light 
in a shadow. A workman climbed up, 
felt the window all over; in one spot he 
discovered an infinitesimal opening 
where the cement bad failed. This pin 
point from below let in a glare of light. 

SUBDUING THE COLORS 

Finally, our window is once more set 
up against the light. Now a very im­
portant part of the work begins. We 
subdue our colors with plating. Plat­
ing glass may resemble washes of water 
color. It may be clear as crystal with 
here and there streaks or clouds of color, 
pink, blue, green, amber. Our purple 
petals are too intense. We subdue them 
with a touch of pale green, a faint red-: 
dish tone modifies our vivid leaves. It is 
possible to have five thicknesses of glass 
in a window, one in the centre, two in 
front, two behind. We plate down por­
tions of our windows. Then we "pull 
the whole thing together'' by a sheet of 
violet Taid over the entire surface and 
cut at the crossbars. It may be graded 
between the bars from a deep shadow to 
a tender mist of violet. Once more the 
window is removed, glazed and ce­
mented. A final view is taken, then, if 
satisfactory, it is sent to its destination. 
En route a breakage may occur .. Once a 
tall saint reappeared at the shop with 
broken halo and tattered raiment. But 
our window arrives safely. After it is 
put in place, the bars are secured. Lead 
is too soft to stand wind pressure, so the 
window is strengthened by bars of steel. 
These are tied securely by copper wires,_ 
springing from the intersections of lead, 
at the central surface and passing 
through the platings. 

EACH WINDOW A P!WBLEM IN ITSELF 

I have described a rich deep-colored, 
ornamental window. We might have a 
pale window, with clear glass for the 
background, and ornamentation in light 
translucent tones, no plating. You can-

.,-
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not gage one window by another, each 
is more or less an original problem. A 
figure window of opalescent glass is much 
more complicated than an ornamen~al 
window. • American glass windows are 
supposed to cost from eight to twenty 
dollars or more per square foot, to put 
into glass. The artist usually receives 
an amount equal to that paid the glass 
company. A sm:all figure window is far 
more costly in proportion to its size than 
a large window. The heavy lead lines 
and thick glass present great difficulties 
to the designer, especially if no painting 
is permitted. A small window may have 
as many patterns, and take as long to 
cut as a big window; possibly as much 
glass may be consumed in the course of 
selection. Delicate glazing with the 
timallest of leads and mitring of fine 
points may require as much labor as it 
would cost to produce a figure eight feet 
instead of three feet high. These facts 
do not apply· to English glass; I am 
speaking of American glass. 

WORKING DRAWll'1GS 

• . The process of making working draw­
ings, easel tracing, selecting glass, re-. 
sembles the methods followed with the 
orn_amental ''lndow, only it is a more 
delicate task to find glass.that gives not 
orily the tint, but the mo-vement desired 
to express folds of clothing and the body 
underneath. The painting of the flesh is 
the hardest of all. Head, arms, feet are 
cut of white opalescent glass. outlines 
are traced atid "fired. Then you make 
three separate puddles of glass color, 
mixed 'with turpentine and Venice tur­
pentine. ·one puddle, canary yellow, 
one brick red, one celestial blue. First 
you paint the head with hatched lines· of 
canary yellow, then with fine cross lines, 
l:irick red. The complexion first resem­
bles knitting work. You add lines or 
dabs of blue, all the time thinking "this 
is a lovely face." Then with fear and 
trembling you send her into the fire. 
On emerging from the flames she has a 
nice complexion and she smiles. 
. Sometimes one' color eats up another 

8 in the kiln. The face may return a vivid 
green_ or a brilliant red-sometimes only 
a ghost arises. Sometimes the flesh is 
nearly right, but too hot or too cold. 
You get the right effect by plating over. 
-This is only one method. You can paint 

in a series of "mats" (washes of color) 
usually mixed with water and lightly 
brushed or stippled over with the tip of 
a big brush. In the mat, the lights may 
be brushed out with the stub of a brush, 
or needled out with a needle; and the 
deeper shadows painted with oil color· 
afterward; it is all very queer. The 
kindly Italian who fires the glass will let 
you peep through the peephole into the 
kiln and see the painted glass on its bed 
of plaster under the licking flames. He 
turns off the fire and you see a red glow 
arising from the molten surface of the 
glass, ·showing that the glass color has 
literally melted into the glass itself. 

To .. MAKE FAITHFUL W9RKERS 

If th~- artisans find·-you are sincere, 
they serve you with·true devotion. Al­
most every body in the shop will have 
something to do with your window. 
Th:e "stockman" ransacks labyrinths, 
stacked high with glass,.to find just what 
you want; another builder comes in with 
bits of gorgeous color in his hand and 
approaching- your builder says, "I 
thought this might do for you, Jack"; 
even the taciturn German who says he 
doesn't care much, "he just cuts for 
twenty years"-even he is watchful, and 
when you are changing an. off ending note 
in your window, he suddenly utters a 
sigh of relief and mutters, "De whole 
shop vas kicking at that piece." The' 
young apprentices eye your window 
with furtive interest and· run to serve 
you. If you are in trouble with your 
painting, you fly to the office, where one 
of the gentlest of glass painters is willi?g 
to place his large experience at your di~­
posal. · You waylay the head of the firm, 
as he glides past at noon, and e-et his a_d­
vice. You set an ambush for the partic- • 
ular genius, the special builder of th~ 
"La Farge windows." You tell your 
doubts, and he points out just where the 
faults are. But the great genius of the 
place is the master, John La Farge. 

TIME AND PATIENCE NECESSARY 

You cannot hurry, and make a win­
dow as 'fair as it would be it due time 
were giverL If the patron only knew the 
pain he causes in the glass shop when he 
gives too little time and insists that, 
"My window must be in place this par­
ticular Easter. 11 I have seen a builder 
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working tensely; only the smash of dis­
carded glass told the pain he endured. 
When he saw in your eyes that you un­
derstood, he only said, "I can't do as I 
like, orders from the office, so much must 
be done this afternoon, I can't get it 
right." And I have seen that his clear 
eye detected discord in the color scheme 
before him. He felt he could have done 
that window better by himself. But the 
order was given to follow that design; 
follow-it he must. If it is cheap work, 
he still knuckles down to it with grim 
patience; orders must be obeyed. But 
the eye of the journeyman kindles when 
he sees fine draughtsmanship in a car­
toon or real harmony in a color scheme. 
He silently listens to you as you unfold 
the great idea that you wanted your­
window to express, and says, "I will do 
the best I can." Fidelity, obedience, 
courtesy, self-control: these virtues are 
required of the workman in glass. There 
are veterans in the trade; men who have 
served fifteen, twenty, thirty years; 
men trained not only to suit the require­
ments of Mr. La Farge, but the require­
ments of many styles and of many op­
posing ma~ters. It is not only the fire of 
genius in the artist, but the courageous 
perseverance of the artist-artisan that 
has raised the standard of stained glass 
making, and resisted the encroachment 
of the commercial spirit so fatal to ai-t. 

A Mission Umbrella Stand 
The novice at woodworking can very 

easily make this simple stand. If he 
does not wish to take the trouble of cut­
ting out, and planing up the pieces, he 
can get them made at a carpenter's shop 
or mill, for very little. 

Four sticks, an inch and a quarter 
square by two feet six inches long; and 
eight pieces of three quarter inch boards, 
three inches deep, by ten and a half 
inches long, is all the wood necessary, ex­
cept twenty-four dowel pins, or pegs, 
three-eighths of an inch in diameter and 
about six inches long. 

The bottom ends of the uprights, and 
the ends of each board, must be made 
perfectly true and square with the long 
edge. 

The holes in the four uprights are 
bored all the way through, about thr~e 
eighths of an•inch diameter. The holes m 

the boards are about two or three inches 
deep. The boards and the uprights are 
bored alike, but assembled differently. 

There need be no trouble, however, 
if the sketch is watched closely. 

The pegs or dowels should be fairly 
tight, and after being driven home, • 
should be further secured with glue. 1 

Smooth the whole work over with 
sandpaper, and give it a mission finish, 
then give it to your best girl. 

Hints to Electric Bell Fitters 

When wiring with twin wire do not 
connect on to the battery until last thing. 
Should the ends of the wires come in con­
tact, the battery would soon run down. 
When economy of wire is desired, and a 

. gas or water pipe connection is pretty 
handy at each end, it is possible to make 
the pipe serve as one conductor using 
only a single wire as the other. Solder 
a wire to the pipe at each end, and lead 
them to the battery, bell,' or push as the 
case may be. There being a large area of 
metal in the pipe, the resistance is no 
more than that of a wire, assuming good 
metallic contact at the joints. 

-Model Engineer .. 



·1 

, I 

. i 
I 

L 

., 

440 ELECTRICIAN AND MECHANIC 

Electrician and Mechanic 
Incorporating 

Bi,bier's Popular Electrician .. Estabhshed 1890 
Amateur I,Vork ....................... Established 1901 
Building Craft ....................... Establis/zed HH)8 

l'UULISHED MONTHLY llY 

SAMPSON PUBLISHING CO. 
BOSTON, MASS. 

F. R. FRAPRIE, M.Sc. Chem. } 
A. E. W ,HSON, E . .E. Ph.D. Editors 
M. 0. SAMPSON ----

SUBSCRIPTION, IN ADVANCE. $1.00 PER YEAR 
In·the United States and dependencies, and Mexico. In 
the Boston Postal District and Canada, Sl.25. Other 
countries, Sl.50. 

Subscribers \\~shing to have their addresses changed 
must give both old and new addresses. Notice of change 
of address must reach us by the 15th of the man th to 
affect the number for the month following. 

SINGLE COPY, 10 CENTS 

Advertising Rates co Application 
Forms close on the 5th of the month preceding date a 

publication. 
Contributions on any branch of electrical or mechani­

cal science especially practical working directions with 
drawings or photographs, so icited, and if accepted paid 
for on publication. No manuscripts returned ,',nless 
postage is enclosed. 

All communications should be addressed 

SAMPSON PUBLISHING COMPANY 
6 Beacon Street, Boston, Mass. 

ELECTRICIAN AND MECHANIC may be obtained from 
all newsdealers and branches of the American News Co. 

Northeastern Representative--F. W. Putnam Durham 
New Hampshire. ' ' 

Foreign Agents -Arthur F. Bird, 22 Bedford Street 
Strand, London. • 

~mlot Freres et Soeurs, 25, Rue Gretry. Brussels 
Belgium. G. G. Turri & Co., 150 Queen Street Mel-
bourne, Victoria, Australia. ' 

Copyright 190S by the SAMPSON PUBLISHING COMPANY 

Entered as Second-Class Matter July 1-3, 1906. at the 
• Post Office at Boston. Mass., under the Act of Congress of 

March 3, 1879. 

VOL. XIX. APRIL, 1909 No.10 

EDITORIALS 

order by the naval stations, but which 
failed to give the position of the ship. 
Owing to the rapid sinking of the Hall, 
the dynamos were soon put out of com­
mission and no further communication 
with land was possible. As soon as the 
message was received numerous stations, 
ship and shore, naval; commercial and 
amateur, endeavored to get into com­
munication with the Hall, but, of course, 
fruitlessly. In a few minutes so many 
stations were in operation that nobody 
was able to get anything in the jumble. 
Meanwhiie, we are informed by some of 
our amateur correspondents, the opera­
tor at one of the naval stations was send­
ing out weather signals without regard 
to the C. Q. D. call. 

* * * In general it may be said that the 
better equipped amateur stations in 
New England seem to.be able to pick :1-P 
and sort out the messages they are 111-

terested in most of the time, without 
regard to who is sending. The commer­
cial stations apparently suffer a l~ttle 
interruption, while the naval statl~ns 
have the most trouble because of 111-

ferior equipment. The present standing 
of the case is well put in an article pub­
lished elsewhere. this month. 

* * * 
Compared with the tremendous in­

crease of telephones in the last five 
years, of which mention was made last 
month, the preliminary report on tele­
graphs of the census bureau shows a 
striking contrast. The increase .in the 
mileage of telegraph wires is only ab~ut 
twenty per cent. in five years. The 111-

crease in messages is about thirteen p~r 
cent., while the increase in income 1s 

The interests, commercial and naval 
which are interested in prohibiting th~ 
use of the ether by amateur lvireless 
experimenters seized eagerly upon the 
opportunity afforded by the collision of 
the steamers Hall and Dimock in Vine­
yard Sound to make a series of attacks 
on amateurs who, it is claimed, pre­
vented the Hall from sending messages 
for help. The facts of the case, how­
ever, seem to place the blame rather on 
these interests themselves. As a matter 
of fact the operator of the Hall sent but 
ope message which was received in good 

. twenty-six per cent. The average in­
crease in the industry in all departments 
is about thirty per cent., against nearly 
two hundred per cent. increase in tele­
phones. 

* * * 
'\7',T e regret to state that by an error on 

the part of our printer, no credit was at­
tached to the article entitled ''How to 
Build a Canvas Canoe," which appeared 
in our issues for December and January, 
1908. This article was reprinted from 
The Hf oodworker of London and in ac­
cordance with our usual custom, credit 
should have been given to this periodical. 
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QUESTIONS AND ANSWERS 
Questions on electrical and mechanical subjects of general interest will be answered. as far as possible in 

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

Owing to the large !).Umber of questions received, it is rarely that a reply can be given in the first issue 
after receipt. Questions for which a speedy reply is desired will be answered by mail if fifty cents is enclosed. 
This amount is not to be considered as payment for reply, but is simply to cover clerical expenses, postage. 
and cost of letter writing. As the time required to get a question satisfactorily answered varies, we cannot 
guarantee to answer within a definite time. 

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

951. Wireless Telegraphy. • A. J. S., May­
nard, Mass., asks: (1) Would the mechanical 
vibration interfere ·with the working of a 
wireless· mast if the mast was erected on the 
top of a large hill? (2) Could the station be 
placed in or near the engine room of a large 
electric power house, or would the generators 
interfere with the working of the receiving 
instruments? (3) What code is used by the 
large commercial wireless companies and do 
they use cipher as a rule? Ans.-(1) Not 
unless it was strong enough to break the guy 
wires or mast. ('.2) Yes, if about 100 feet 
from generators. (:3) Usually :rviorse or Con­
tinental. Cipher only used on secret messages. 

952. 4 in. Induction Coil. J. C. R., 
Leominster, Mass., asks: Kindly give dimen­
sions and amount of wire for a four in, jump 
Spark coil. Ans.-See articles in April, 1908, 
and August, HJ08, issues. A complete de­
scription would take too much time and space 
for this column. 

953. Amperes of Induction Coil. C. 0. S., 
Los Angeles, Calif., asks: (1) I would like to 
know how to find the number of amperes of 
an induction coil, also how to find the resist­
ance of dry and storage batteries. (2) Please 
print a formula for computing the output of 
the transformer. Ans.-To find the number 
of amperes used by an induction coil, simply 
put an ammeter in series with the coil. The 
internal resistance of a battery may be de­
termined as follows: Obtain a voltmeter V JV[ 
and an ammeter A M. Also get a resistance R, 
that when inserted across battery will let 
about a normal current flow. That is, a cur­
rent such as the battery is supposed to supply 
when ,vorking. Now connect up as shown in 
Fig. 1. ·with key open take voltmeter reading 
which we will call E. With key closed take 
simultaneous reading of voltmeter which we 
will call'E' and ammeter which we will'call I. 
(2) The internal resistance of the battery then 

E--E' 
is equal to the followin){ x = --­

I 

\)54. Induction Coil. F. P. R., Gilrn~. 
lll., asks: I have a spark coil which consists of 
an iron wire core ¼ in. diameter and 8¼ in. 
long. This core is wound with 5 layers of 
the wire, a sample of which is enclosed, for a 
distance of 8 inches. The iron wire of the core 
is rusty at the ends and a new core must per­
haps be made. Please answer the following 
questions in your magazine: ( 1) I want to 
make a powerful coil using the above as a 
primary. How can I do it? (2) What would 
probably be the length of spark obtained from 
such a coil? (3) Could the coil be used for 
X-Ray and wireless work and h°'v far could 
I send messages with such a coil? Ans.-(1) 
The rust on the iron will not hurt anything 
It is really an advantage as it prevents eddy 
currents to a certain extent. You should 
make an entirely new coil, as the size primary 
you have is only suitable for a l in. spark coil. 
(2) If made as described in the July issue a 
3 in. spark may be obtained. (3) A coil suit­
able for wireless work will not answer for 
X-Ray work for reasons given in article men­
tioned above. 

955. Wireless Telegraphy. E. L. D., New­
castle, Pa., asks: (1) Please give me a short 
description of an aerial to be used for 50 miles 
using -! in. spark? (2) Do the members of your 
Wireless Club have to be subscribers of the 
Electrician -and Mechanic? (3) Is there any 
restriction on using a silicon detector of my 
own make, not made on any of the bases em­
ployed by the manufactured detectors; if 
there is, why? Ans.-Construct one as shown· 
in article by W. C. Getz in June, 1908, issue, 
using 40 foot pole. (2) No. (3) The patents 
granted to the manufacturers of the silicon 
detector cover not only every form in which 
silicon itself may be used, but also any other 
type of thermal detector, such as perikon, etc. 
You are at liberty to make any patented 
article for your own use, but it can not be used 
commercially in any way. 

956. Wireless Telegraphy. G. U ., Brook­
lyn, N. Y., asks: (1) The size of enclosed wire? 
(2) What size spark coil could be made using 
thirty· oz. for the secondary, and size of con­
denser to be used. (3) What would the re­
ceiving distance Le using the tuned circuit 
diagrams of 'W. C. Getz,· using a 75 ohm re­
ceiver? Ans.-(1) No. 32 B. & S. gauge. (2) 
About a l¼ in. spark coil. Use No. 16 on 
primary. :tviake primary condenser of two 
rolls of tinfoil,~each l:l in. x 6 feet, with par;f-
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fined paper in between. (3) About ten miles 
with sensitive detector and 30 foot aerial. If 
yo~ get a pair of 1,500 ohm High Efficiency 
receivers, this may be increased to 150 or 200 
miles. • • 

957. Induction Coil. J. B., Bridge­
port, Conn., asks: Will you please explain to 
me these points: How to make a spark coil 
·to give me about Y. in. spark, diameter of 
"Cord, size of wire and how much. Do I need 
~paper between the cord and the wire, also 
'other points if you will? Ans.- Core diameter 
:¼ in. Length 7 in. Primary-2 layers No. 
!.6 D. C. C. Insulating tube--10 thicknesses 
of Empire cloth. Secondary 1 lb. No. 32 , 
enameled wire, wound into ten sections, each 
!{ in. thick, with paraffined disks in between. 
See article on transformer construction in this 
issue, as it covers many details in coil making. 

958. X Ray. Fuller Batteries. R. W. H., 
Lavelle, Penna., asks: (1) Is it possible that 
good X-Ray work can be done by using the 
induction coil as described in the April issue? 
The coil is wound with·five·pounds of No. 36 
S. C: C. wire instead·of-4½ pounds of No. 36. 
With No. 30 wire I can easily get 1 ½ in. full 
spark. By experience No: 30 wire-carries ·too 
much current for the X-Rays, it shortens the 
life of the bulb to a great extent.· I thought to 
improve matters by building a-suitable Tesla 
coil, this to be operated from the present in­
duction coil instead of a lighting circuit. Will 
such arrangement-be possible, and will it pro­
duce a more penetrating ray than otherwise? 
(And make the bulb more lasting.) (2) Will 
~OIJ?poun~ Full~r Bat~e~es suffice for operat-
11?-g 1~d~ct1on c01ls _(for·wireless) where lighting 
circwt 1s not available? (3) Am making a 
tuning coil wound with 500 feet of No. 26 bare 
copper wire on a wooden ·core 22 in. long and 
2 in. in diameter. Will this prove to b~ any 
advantage over that described by Mr. W. C. 
Getz, in the July issue? Ans.-(1) Yes, that 
coil is suitable for X-Ray work. Tesla coils 
are not often used in X-Ray work but you 
might try them. (2) Yes, though Edison 
Lalande cells are more economical. (3) The 
only advantage may be that the additional 
length will give you a slightly longer range, 
though this can also be obtained by using ad­
justable condensers. 

959. Wireless Telegraphy. R. L. G., An­
nona, Texas, asks: (1) What instruments 
would be required for two wireless stations 
-one mile apart? (2) What would a complet~ 
set of instruments for said stations cost? 
(1) For transmitting-induction coil, tuning 
-coil, key, batteries, and sending condensers. 
For receiving-detector, high resistance 
telephone receiver, receiver tuning coil and 
condenser. (2) Any of our wireless adver­
·tisers, can furnish you with prices on this 
:apparatus. 

960. Wireless Telegraphy. A. R. M., Ev­
,erett, Mass., asks: What length of spark 
-would be required to send messages 1 000 
miles: (2) Which receiving apparatus w~uld 
work the best, telephone receiver or telegraph 
relay? (3) How many k.w. would be re­
quired in the generator? ( 4) Where can I 
have such coils wound? Ans.-(1) The spark 
length would be cut down to about ¼ in. (2) 

Telephone receiv~s, of the 1,5001 m11m type, 
are much better than a telegraph 1ela.y. (3) 
The generator should be about 15 I{.. W, (4) 
Clapp Eastham Co.,· of Boston; W. C. Getz, 
of Baltimore, and Acme Wireless Cons1lt1il.€1lion 
Co. of Cambridge,. Mass., should be able to 
give you prices on these. 

961. Ruhmkorf Induction Coil ... R. J. D., 
Roxbury, Mass., asks: What is the ma1111er 
with a¼ in. Ruhmkorf induction coil that.will 
spark only.for.about a'·second and then it wilil 
not go for two or· three minutes afterwam:1!? 
Ans.-Contac:t points of vibrator probably 
dirty, or nof enough condenser on primary. 

962. 'Wireless Coherer.· M. J. M., St. Paul, 
Minn., asks: (1) Give me some information as­
to how a wireless telegraph ,coherer could be 
made; to rec~ive messages within eight or 
ten·,~iles. (2) Could a relay be used with 
this coherer? (3) ' Could an ordinary rheo­
stat be used as a tuning coil?- Ans .. -(1) =The 
following is description· ·of sensitive coherer. 
Glass tube 1-lOth in. in diameter, with two, 
silver· plugs fitting snugly in same. Plugs are­
separated about 1-32 in., arid one third of 
spac.e between them is filled with nickel filings. 
and slight trace of silver. (2) Yes. -(3) No,. 
it is not constructed on the right principle. 

9·53_ : Wireless • Telegraphy. C. S. P.,. 
Gloucester, Ma'ss., asks: (1) Is the height of 
the aerial measured. from the earth up to the 
top of the aerial, or if the sending instruments 
are considerably above the earth (25 ft.) is 
the height measured froin the instruments to 
the top of the aeriar? (2) Is it sufficient tp 
make the ground on a wireless system by at­
taching it to a gas-pipe or is it better to ground 
it to a pipe leading into a cistern which is 
built on a ledge? (3) My aerial is 35 ft. from 
the ground and in the form of a circle 2 ¼ ft. 
diameter. I use a relay and a coherer and de­
coherer, the relay is 200 ohm one. I am on a 
ledge ¼ of a mile from Gloucester harbor with 
nothing to obstruct my wireless. Could I re­
ceive a message from Boston under any con­
ditions. How could I fix it so I might? Ans. 

--(1) Height of aerial is figured from instru­
ments to top of aerial. See article by W. C. 
Getz in December issue. (2) Never under any 
condition ground to gas pipe. Should there 
be a·bad joint any where in the gas pipe be­
tween the instruments and ground, the·-·sparks 
jumping across might cause a serious fire. (3) 
Discard the coherer set, arid used tuned cir­
cuit instruments ,vith 1,500 ohm receivers 
and a sensitive detector. 

964. Dynamo-Motor . Engine. C. A., 
Brooklyn, asks: (1) I have a K. & L. Dynamo 
Motor No. 8 and wish to purchase a· small 
engine suitable for running it. What kind of 
engine would you advise me to buy. I live 
in ail apartment house. (2) Give names of 
manufacturers of these engines. Ans_.-(1) 
Owing to insurance regulations a gasolene 
engine would be out of the question for you to 
install. Recommend your using a small 
steam engine and boiler outfit such as you can 
obtain front (2) Sipp Electric & Machine Co., 
Paterson, N. J., Parsell & Weed, 131 W. 31st 
St., New York City, or Chicago Model Works, 
179 E. Madison St., Chicago. 
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!''985. Dynamo-Motor Engine. C .. H. C., 
Readin'g Centre,' N:· Y., asks: I wish to· install 
a 50 light (16 c. p.) dynamo. Where can~ get 
such a dynamo and what power gasolene .en­
gine I would need to drive it? Ans._:_For' a 
50 light (16 c. p.) dynamo I would advi'sl!· ·a 
5 h.p. gasolene engine.·. Suggest -your· writing 
Lunt Moss,Co., Boston,:Richardson Engineer­
ing Co., Hartford, Ct'., or 'Fairbanks & Morse 
Gaso.lene-Engine Co:; Chicago, if you wish to 
purchase complete oµtfit. consisting of engine 
directly cori:Iiecte9'_ to dynamo or else belte~ 
to. it, together with switchboard, etc., or 1f 
)/"OU· -de'sire. a· dyn.'amo on_ly write to·_ General 
Etec: Co., Schenectady, • or Westmghouse 
Elec. Co., Pitt$burg.'· • • ·' 
'''!'.f6q. Fan Motor. w.·H. D., N. Cambridge, 
114.ass., ·asks: W9uld yo1.1.be so kind as t9 tell 
me .where 110 volts, \25 cyc1es fan motpr 
c;oul4 .be purchased, ; or ._·1;Vhat cities or coin­
pani~·s, .are -u,si~g the same., Ans.-In :i;-egard 
to . y:our question from whom a fan motor, 
such as you described, <;:an be purchased, we 
would recommend the following: The General 
}::\ectric Co., Schenectady, N. Y., Crocker­
Wheeler Co., Ampere, N. J., The Westing­
house Electric Co., Pittsburg, Penna. 
• 967. Electric .Welding M~chines. G. W., 

B.olly, Mich., asks: Where can electric weld­
ing machines be purchased to -be run with, 
say, one horse.power non assailable. Ans.­
Would. recommend The Thomson Electric 
Welding Machine Co., Lynn, Mass. 

968. Patents. P. R., Bentonville, Ark., 
asks: • Do you tell for one dollar ,.Nhether an 
in<vention will work and. be a-commercial suc­
cess? Ans.-V\Te will·-gladly_ give the above 
information without·-- ·charge through our 
Ratent Bureau, if you will send us particulars 
and -description with rough sketch of your in­
vention, as directed elsewhere in this maga­
zine. 

969. Wireless Telegraphy. H. 0. L., Provi­
dence, ·R. I., asks: (1) In building a wireless 
outfit to use over 20 or 25 miles of level coun­
try, from Wickford, R. I., to Providence. It 
will be possible to erect poles at least 50 ft. 
high. As there ,is no electric power available, 
I: want to use sal ammoniac batteries ,vhich I 
llave on hand. (2) Would like list of appara 0 

tus necessary, specifications for building -~o­
gether with the connections. Hope to build 
most of the apparatus myself, but_ I'm only 
an amateur in wireless work, although I have 
a technical training in electricity -in· general. 
(3) .If houses are in the near neighborhood, 
will any trouble be experienced with the an­
tenna? Kindly g"ive me- such information as 
you think will be necessary for thi$ particular 
lay out. Ans.-(1) vVoitld not ad,,ise. the use 
.of sal ammoniac batteries, as they have not a 
long life, Ediso'n Lalande will-be much better. 
(-2) Transmitting· apparatus-Tuning coil':or 
inductance, induction· coil,· two Leyden Jar 
condensers, spark gap, and key. Receivi_ng 
apparatus-Detector,:, high effici~ncy receiv­
ers, 3000 ohm double pair;· adjustable con­
denser, ·and battery. (3) Unless the houses 
are made of steel construction, they have but' 
little detrimental effect on the wireless outfi.t. '. 

970. Fan Motor. W. V·l., Chicago, Ill., 

asks w.hat should be the winding of a 104-volt 
125-cycle fan II\Otor to adapt it for use on a 
110-volt 60-cycle circuit? Machine has four 
poles.. Ans.-The machine you .describe is a 
standard General Electric const.ruction, with 
whi.ch we ·are somewhat familiar, but we are 
at lciss how to· account for the number of poles 
you mention. The 125 to 133 c'ycle motors 
regularly have eight poles, while those for 60 
cycles have· fo1,1r. If yours has ac.tually but 
four, the winding for 110 volts is quite proper 
fo.r' 110 also, but if there are eight poles, you 
will ·have -to wind four rectangular shaped 
field coils;· of the proper span and curvature 
each to embrace a pair of poles, th.us giving 
the effect of only four. The total number ,.pf 
turns should be about, 40 per cent. greater 
than now comprised in the present entire 
winding. Th.is you probably get by using one 
size 'smaller wire than at present. 

971. 15-Watt Transformer. L. A. P., 
lVIalden, Mass., asks if a small transformer can 
be made that will step the 40 to 50 volts avail­
able from his 75-watt dynamo up to 110? 
Ans.'- This is po!;sibl~ ... qµt in your case w:e 
sh.~mlq. say that it was impracticable. The 
dynamo· is so small y_ou can ha;rdl y afford to 
spare any of its output to. supply the inevit­
able losses in a transformer. If you need 110 
volts, we should advise you.to_.rewind the ~r­
mature with three sizes smaller wire. Still, 
it would be good practice to make a trans­
former, which you can do \vith a pound of an­
nealed tinsmith's iron wire and about half a 

• pound of copper wire. Wind. _the iron wire_ in 
· the form of a ring with a 'central openmg 
about 2.5 in,•,diameter. A section of t_he ring 
will be a bundle of wires about .75 in. in diam­
eter. Bind the wire together with a layer of 
twine cover with cloth, and wind on two­
layer~ of No. 20 wire,' counting: the o~tsjde~ 
it will make about four layers 111 the 111s1de .. 
Then insulate again and_ wind four layers of 
l\'o. 23 wire for the step-up secondary. You 
c·an leave out taps or loops· on intermediate 
layers or points_ in. bot~. windings, though 
well reinforced with 111suiat1on, and thus allow 
for experimenting with various ratios of trans­
formation. You must recogni.ze_that a 16 c. p. 
carbon filament-lamp requires.about 55 watts, 
and you have _no great surplus of energy !o . 
waste in a transfprmer. Perhaps you will 
find the new tungsten _ lamps now made for 
battery us~ will fill your n,quirements without. 
further 'preparations. . . . . 

• '972. Choke Coil. E. lVI.. R, Richmond, 
Ind., asks: In the October .. number of .the 
Efoctrician. and Mechanic the article on page 
158 "How to make a choke coil'.' 'in last para­
graph says •·'The lan1p will ·co11~1,11}1e .:about 50 
amperes" does it mean 5 amperes· bt 50 volts? 
Ans:....:_Tci'-~project motion •pittttres on to _a 
screen requires a very ppwerful light and this. 
choke coil is in,terrd_ed for th'is purpose. D. C. 
arcs for t_his purpqse require from 35 to 40. 
amperes depending-· on: the distance to the 
screen apd_ the size of th¢, picture, but. on ac­
count of the lower efficie•ncy of .the A. C. arc 
lamp more cun·en.t is required. The author 
of the article in the October issue has a ma­
chine ·which pulls 60 ampe~~s and throws a 
picture 10 ft. wide 100 ft. from the machine, 

-
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so the last paragraph of the above mentioned 
article means just what it says. 

973. Wireless. C. W., New Haven, Conn., 
asks: (1) How many miles will the trans­
former published in the August issue send 
messages with a 100 ft. aerial? (2) What is 
a potentiometer? (3) What is an anchor gap? 
Ans.-(1) Under favorable conditions about 
200 miles at maximum. (2) A device to vary 
the potential existing in a circuit. In wireless 
work, it usually consists of a high resistance 
coil of wire wound in a single layer on a man­
drel, with a sliding contact to the successive 
turns. (3) An anchor gap is an auxiliary spark 
gap used at the point where the aenal lead 
wires go to the helix. 

974. Lightning Arrester. G. H. N., Hack­
ettstown, N .J ., asks: Will a lightning arrester 
be perfectly safe in a storm, i.e., will there be 
any danger to a house if apparatus is put on 
house just outside window to cut out a wire­
less set. If this is not safe please give direc­
tions for a good one? Ans.-Yes, this is all 
right, but you must remember that lightning 
has a way of playing strange freaks, and it 
might jump across the gap. It is better to use 
an ordinary wire connecter, and open the 
wires about 3 feet apart when not using them. 

975. Oil for Insulation. W. G. L., Barton, 
Md., asks (1) What is your opinion of spark 
punctured oil as an insulator. (2) What reason­
ing does W. C. Getz use in finding that 

3 X 103 X 102 

6 
5 

as shown on page 232, formula (4) in Decem­
ber number? (3) How do you figure 50 watts 
with only 25 volts and ½ ampere, as stated 
in your answer to Question 847, December 
number? Ans.-(1) Hardly think that oil 
is suitable for the high tension side other than 
for use as a transformer insulator. There will 
be a certain amount of carbon formed by the 
spark which will no doubt prove troublesome 
after a while. (2) This is a typographical 
error. It should read 

3 X 103 X 10-~ 
------=6 

5 
(3) The ½ should have been 2. 

976. Receiving Set. J. C: A., Somerville, 
Mass., asks: (1) What is the receiving dis­
tance of the set described in the magazine for 
July, 1908? (2) Where may I obtain direc­
tions for making a long distance wireless re­
ceiving set? Ans.-(1) With a 40 foot aerial 
and 1,500 ohm receivers, it is possible to re­
ceive from 100 to 400 miles, under favorable 
conditions. (2) Same may be obtained from 
W. C. Getz, 345 N. Charles St., Baltimore, Md. 

977. Wireless Telegraphy. 0. S. E., Dan­
vers, Mass., asks ( 1) Where do I begin when 
reckoning the length of aerial, at instruments 
or at outside the building? (2) How do I use 
enameled wire in making a tuning-coil -like one 
described in July, 1908, issue. (3) What dis­
tance will station receive with 30 foot aerial, 
silicon detector (described in July, 1908 issue) 
tuning coil, potentiometer, adjustabl~ con­
denser, battery and 75 ohm telephone receiver? 
Ans.-(!) The vertical height of aerial is reck­
oned from the instruments to the top of aerial. 

See also article in December, 1908, issue. (2) 
Use it in same way as described, only using 
several coats of shellac. (3) With 75 ohm re­
ceiver, you may be able to work five miles 
under favorable conditions. If, however, you 
get a 1000 or 1500 ohm receiver you can work 
much further, probably 150 miles. 

978. Wireless Telegraphy. C. v S., Col­
lege Point, N.Y., asks: (1) How fl!r should I 
be able to receive with the following instru­
ments: Silicon detector and current regulator 
made as described in the July issue, pair of 
75 ohm receivers with head band, tubular 
condenser made approximately according to 
the dimensions of the adjustable condenser in 
the July issue, three dry cells and an aerial 
composed of one galvanized telephone wire 
strung from the peak of our house to one 
chimney, a distance of about 30 feet and the 
highest point of which is about 30 feet above 
the instruments? (2) Ho"v much would a 
potentiometer and tuning coil, made accord­
ing to the directions in the July issue, increase 
this? (3) Is a transformer needed ,vhen elec­
tric bells are worked by tapping the electric 
light circuit? Ans.-(1) Probably you will 
be able to work one-half mile. Get a better 
pair of receivers, or have those rewound. You 
do not need three dry ·cells with a silicon de­
tector. Only one cell should be used, and 
that should be bridged around by a poten­
tiometer. (2) Increase the range about 0 
times as far, but you cannot get any results 
with an inefficient receiver. (3) Yes, either a 
transformer or rectifier. 

979. Wireless Telegraphy. H. W. Q., 
Chicago, Ills., asks: (1) What size induction 
coil and what size transformer will be neces­
sary to transmit 50 miles? (2) Can two 5 in. 
coils be connected to give a 10 in. spark? (3) 
Would a transformer of the following design 
give good results, and would it send 50 miles 
when using 110 volts and 5 amperes? Core 
¾ x 1 ½ x 6 in., 4 in. between poles and mag­
netic circuit closed with laminated iron bars 
same size as field poles, each pole wound with 
one layer of No. 12 D.C.C. magnet wire, which 
will make about 100 turns on the primary. 
Secondary 10,000 turns of No. 30 D.C.C. wire 
on each pole. The whole thing to be immersed 
in boiled linseed oil. Would this coil give a 
large spark? Ans.-(1) Using a 50 foot aerial 
a 1 k.w.- transformer will cover the distance, 
under favorable conditions. The induction 
coil should give a good 3 in. spark. (2) We 
doubt if this will be efficient. (3) This trans­
former is not proportioned right. The pri­
mary will need at least 600 turns of wire to 
choke back the current to 4 amperes. 

980. Transformer. C. A. F., Roseville, 
Cal., asks: (1) I wish to.reduce a 220 volt 60 
cycle A.C. to 110 volts, two and half amperes 
required. How shall I go about it? (2)Please 
explain what the aer_ial wire is in a wireles.<; 
station. Ans.-(1) Make a transformer hav­
ing a. core inside dimensions 3 in. x 6 in. Cross 
section 1 ½ in. x 2 in. Wind on each leg 175 
turns of No. 18 D.C.C. This is the secondary. 
Over this wrap 350 turns of No. 22 D.C.C. on 
each leg. This is the primary and is connected 
to the mains. (2) The wire that is connected 
to the instruments from the top of the mast. 
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WIRELESS CLUB 
This department is devoted to the Club members ·and those interested in Wireless Telegraphy. We will 

publish experiences, discoveries, and suggestions, which may be helpful to all interested. 

I have the pleasure to inform you that Sec­
tion 3, after two unsuccessful tnals has been 
formed with a membership of tV.:elve. As 
very f~w of t_he members residing in Brooklyn 
found 1t possible to attend the charter meeting, 
and as there were but four at the first two 
meetings, the club was not formed until the 
5th inst. I have a suggest.ion to make for the 
benefit of Brooklyn members especially. 
A!tho1:1gh Brooklyn is a borough of New York 
City, 1t takes a long time to, get to the city 
proper, therefore the majority of Brooklyn 
me~bers stay home. Why can't another 
section be organized in Brooklyn? We can 
send delegates to each other frequentlv 
thereby keeping in touch. • 

Temporary officers: Wm. Russell, chair­
man; J. J. Kehoe, vice-president; R. W. 
Yeaton, secretary. Charter members: J. 
Wm. Broome, W. S. Browne, E. Peterson, 
E. Everett Hill, Herbert Mendolsohn Jerome 
J. Kehoe, J. R. F. Purcell, John R~senfeld, 
~m. R. Russell, H. W. Vilhomirson, F. A. 
Biderman. Meeting held. at 1523 :Madison 
avenue, New York City. 

T~e second regular meeting of the Chicago 
Section No. 1 of the E. & M. Wireless Club 
too~ place _Friday,· Feb. 12, 1909, in the Audi­
torium Bmlding. The meeting was called to 

. order _at 8 p. m. by the presiding chairman, 
Mr. Dickson, who announced that the election 
of of?cers w_ould take place, in accord with 
previous notification. The results of the elec­
tion were as follows: President, R. C. Dick­
son; vice-president, W. J. McGu.ffage; secre­
tary-_treas., D. J. Stump. Previous to the 
election of officers 30 minutes were devoted 
to practice in receiving of wireless messages. 
After_ apI?ointing a committee to draw up the 
~onstitut10n and by-laws, the meeting ad­
JOurned at 10 p. m. 

The third regular meetina was held at the 
usual place in the Auditori~m Building, Sat­
urday, Feb. 27, 1909. As usual, 30 minutes 
we:e devoted to the receiving practice, in 
which the members are becoming proficient. 
The _meeting was then called to order by the 
P!es1dent, and after the minutes of the pre­
v10us_ meeting had been read, the preliminary 
draft of the Constitution and By-laws was 
disc~~sed. ~ft.er some necessary changes and 
addit10ns, it was decided to have the revised 
form brought up at the next meeting for dis­
cussion and adoption. It was agreed that the 
dues should be $3.00 per annum, payable in 
monthly installments at the first meeting in 
every month. It was also decided by vote 
that the meetings should be held on the 
second and fourth Saturdays of each month. 
It was suggested that the club turn out in a 
body to witness the production of "Via Wire­
less," now playing at a local theatre. This 
being put to a vote resulted unanimously in 

favor of the suggestion, and a committee of 
one was appointed to secure the seats and 
make the necessary arrangements. The 
meeting then adjourned, at 10.00 p.m. Those 
present were: R. C. Dickson, W. J. McGuf­
fage, D. J. Stump, J. Maypole, Franklin Rich­
ards, J. Erwood, Jr., G. E. Carlson, Norman 
Huffaker, A. Heller, K. B. Sheldon. 

Orville F. McKibben of Augusta, Ken­
tucky, would like to be pu~ in touc~ wit):t 
wireless workers and experimenters m his 
vicinity. We ask all our members who can 
reach him by wireless or mail to communicate. 

Salem Section No. 2 of the Electrician and 
Mechanic Wireless Club met at the home of 
Cyril Hartley, 36 Fairmount street, Friday, 
Feb. 26, 1900. Names of officers were dis­
cussed and it was decided that only two offi­
cers w~re needed. These were president and 
secretary. A vote was taken by ballot, by 
Chairman pro tempore H. M. Shackleford, and 
when the votes were counted, the following 
members were elected: Cyril Hartley, presi­
dent; Harry S. LeFavour,. secretary. The 
President then took the chair, and the mem­
bers voted on the number of times a month 
and the day the club should meet. It was de­
cided that ·twice a month, on Friday evening, 
would be sufficient. The club wishes to pro­
mote both wireless and social interests, for 
the improvement of its members. The_follow­
ing are members: H. Earle Brown, Cyril Hart­
ley, H. R. Hutchinson, H. S_. LeFavour, Al~x. 
Michaud, Laurence B. Pedrick, Lyman Qum­
cy, Robert C. Leaman, A. E. Woodbury. 

Washinoton has s~rpassed many of the 
o-reat citi;s in the advancement of wireless 
telegraphy. When Marconi got ~vireless to a 
commercial stage, boys of Washmgton took 
hold of it and started to experiment. They 
aot hold of every wireless book that was pub­
lished, from the Congressional Library. 1:'hey 
would sit by the hour and read all the prmc~-

• pies of this new discovery. They experi­
mented with the coherer and decoherer and 
aot that to working fairly well; but later Fes­
~enden brouaht forth the electrolytic detector. 
The boys toik an old electric light bulb, broke 
the tip off and took out the carbon filaments. 
Then they filled the bulb half full o~ 25 per 
cent. nitric acid. To make a connect10n they 
took a strip of sheet brass, bored a hole in it for 
a small stove bolt and bent it. With that 
much done they took a piece of fine platin~m 
wire and attached it to a piece of copper wire, 
which in turn was attached to the brass stnp. 
For tuning coils, they used mailing tubes, 
l\if ason jars or curtain poles, and wrapped 
wire around the one which they could get 
their hands on. The telephone receivers were 
in form of a watch case, their resistance being 
only SO ohms, and the cost only seventy-five 

■ 
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cents. Aerial wires were attached to poles 
which were fastened . to brick chimneys. 
Some of these aerials were but nine feet long 
and consisted of one wire. The only stations 
they heard were the Navy Yard and Fessen­
den experimental station.. The sending was 
very crude indeed. They generally would go 
to auto garages and electrical supply houses 
and purchase second-hand coils for little or 
nothing. For a key, they took a piece of tin 
and nailed it to the Mnch or table, the other 
contact also being a nail. For current they 
went to auto garages and bought up all the 
old used batteries for a penny apiece. These 
batteries would last a month or so, according 
to the use. This has all changed in the last 
year. If one should inspect one of these sta­
tions at the present time, he would see appara­
tus that talks for itself: detectors of the latest 
type, fine tuning coils wound on hard rubber, 
telephone receivers of the latest type, sending 
coils that can reach at least 40 miles, and 
storage batteries. They· have no trouble in 
hearing long distance stations. Stations like 
New Orleans, Pensacola, Key West, St. 
Augustine, Charleston, Philadelphia, Fire 
Island, Manhattan Beach, Newport, Boston, 
Cape Cod and Portsmouth, N.H., can be read 
very distinctly. As all know, Cape Cod works 
between 10 and 12 and sends out press to all 
the ships at sea. Complaints are registered 
every day at the Navy Department by the 
different naval stations regarding continual 
interference by the amateurs along the Atlan­
tic Coast. There are two plans under consid­
eration, it is urn:lerstood: One is to limit the 
amateurs to -certain hours in the day, these 
hours being from 3.30 to 7. The other is to 
license all private wireless stations. This 
action, officials claim, is made necessary by 
the large number of amateur stations. Some 
time ago, an amateur here in Washington 
wanted to have some fun. He sent a message 
to Navy Yard and signed it "Dolphin." 
This boat was then down.in Cuba. The_ opera­
tors knew the Dolphin did not have a strong 
enough set to transmit that distance. They 
waited a while and later found the offender. 
They reported the case to Commandant 
Leutze, who took up the matter with the po­
lice authorities. The young man was brought 
before the District Attorn·ey. Nothing could 
be done with him, but he promised to. "be 
good" when it was explained just what dam­
age his pranks with wireless might do. Aside 
from this one occurrence, the W ashirigton 
amateurs have behaved themselves. 

The Construction of a Tuning Coil. . A 
short time ago the writer built the tuning coil 
here described, which gives such good results 
for the cost of construction that it was thought 
worth while to describe it for readers of • the 
Electricia,i and Mechanic. The entire coil 
was built at a cost of less than a dollar and as 
it contains in the neighborhood of a thousand. 
feet of wire it is useful for many experiments 
in wireless telegraphy. 

Procure a six-inch drain tile two feet long 
and by means of a file or coarse sandpaper re~ 
move all irl'.egularities from the surface. •Now 
wrap a wire tightly about the tile at a distance 

of twenty inches from the end having no 
. fl~nge .. T_his i_s .to serve as a guide in cutting· 
• the tile. This operation is easily performed 

by using a.cold chisel held at a slight angle. 
Using the wire as a guide make a ·small groove­
in the surface of the tile all the way around. 
A close fitting board should be put into the­
inside of the tile and moved around as the 
cutting progresses to form a support and. 
prevent breaking. If this is done properly there 
should be no difficulty in obtaining a straight 
even edge. . . 

Now make two pieces of three quarter inch 
hard wood seven inches square. Drive small 
screw eyes at the centre of each piece. Next 
obtain a spring such as are used on screen· 
doors. Hook this into one of the screw eyes, 
fit the end to the tile, draw the spring out at 
the opposite end and attach to the other screw 
eye This should hold the ends on very tight. 
Put in a few long screws projecting through 
the wood, so placed as to keep the ends from 
slipping off the tiles. . They should come 
through close to the inside of the tile. • Now 
give the tile and ends a coat of shellac. · 

The above core should now be wound to 
within a quarter inch of the ·ends with No. 20 • 
or 22 S.C.C. wire. • A space one half inch 
should be scraped or burned bare along the 
top and the whole shellacked. 

Procure two rods one half inch square of 
some smooth hard wood. These are for the 
sliding contacts which are made of No. 18 

• Spring brass, bent firmly around the wooden 
rods. Notches should be cut in _the corners 
of the coil ends to receive the rods. • Contact 
with sliders is secured by soldering' two pieces 
of flexible lamp cord to the brass. Three bind­
ing posts should be mounted in one end of the 
coil to which are attached the two wires from 
the sliders and on~ terminal of the coil. 

This coil can of course be used in any sys­
tem but the connections shown in ·Mr. W. C. 
Getz's article in the July issue of this maga­
zine will prove very sensitive. 

·The size may be varied by using different 
sizes of tile. A very good one may be _wound 
on a five inch tile a foot long in·_which case no 
cutting is required. However as stated the 
size described is a very good one and has a 
grea_t range ·of usefulness. 

L.· B. Lathrop. 

Having used practically every combination 
of wiring of the apparatus used in Wireless 
Telegraphy, I have concluded that the draw­
ing below represents as good a circuit for• the 
experimen.ter as can be found. . 

In using these connections, I make use of 
several instruments that, while they are all, . 
except the sending key, the common type, I 
have altered in small details. 

The spark-gap is made of zinc, ¼ inch rods, 
pointed on the ends; one electrode fixed, the 
other govern1::d by a spiral spring and adjust­
ing screw, so that the gap can be lengthened 
or shortened by merely turning a thumb­
screw. 

The receiver is wound to 4000 ohms, and 
enclosed in a sort of sounding box, which is 
connected with the operator's ears by a rubber 
tube. 
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Al_uminum is used in every possible place, 
ma~m~ the outfit exceedingly light. The 
aerial 1s also of aluminum. 

My tu~ing coil is shaped like an unwound 
clo~k-spn!Jg. I use _this mostly for a sending 
helix, as its length is too short for receiving 
long waves. 

The sendin~ key is of the magnetic blow-out 
type, and with a certain double-break will 
stand fifteen amperes at 110 volts. I can' send 
40 words a minute wi~h six amperes. 

Instead of a hot-wirE: ammeter for tuning 
the open_ and closed oscillatory circuits, I use 
a small mcandescent bulb as shown in dia­
gram; the si_ze depending 

1

0n the size spark. 
t 1fo c13ncluding,_ I will say that large wire (14 

fo • & S.) -gives better results when used 
or co t· • b 11 .nnec 11:g . ~nstruments, than: ordinary 
e wire, which 1s commonly used. 

THINGS RECEIVED 
The 1909 catalogue· of Henry Disston & 

Sons, Keystone Saw,. Tool, Steel and • File f 0rks has recently been issu~d. It is a cloth 
tifuld book of 204 pages and 1s the most beau­
t catalogue of tools which has ever come 0 kur desk. The typographical and pictorial cit eup ~nd mechanical execution may be 

_aractenzed as perfection. We cannot con­
~hive how pictures_ of tools could represent 
Thm better than 1s done in. this catalogue. 

e photographs are reproduced on tint 
gthrounb ds, the full size of the page throughout 

e ook. ' 
T~e Hill Clutch Co., Cleveland, Ohio. has 

I~pnnted for free distribution, "Tests of Frie­
Pon Clutches for Power Transmission " by 
th~f. R. G. Duk;~s, a paper presented before 
. . annual meetmg of the . '' American Asso­

ciiJiion of Mecham cal Engineers." A copy 
w be sent UJ?On request. 
Cl Catalo~e 'D" of the Johnson Friction 
h1;1tch, is:,-ued by the Carlyle Johnson Ma­

~e~~e. C?., Hartford, Conn., gives very full 
of h~twns ?f the construction and operation 

. ht e~ v3:r10us styles of clutches together 
wit pnce hsts. 

Th€: Eck Dynamo. & Motor Co., Belleville, 
N.J.,. issue a sectional catalogue and data de­
~cnbm~ their lines of motors and dynamos 
:a Vanous sizes, frof!l 1-16 h.p. up. They 

nufacture a large lme of electrical machin­
ery and would be pleased to mail circulars to 
any of our readers who may be interested. 

We are continually in receipt of questions 
as to. where subscribers can get electrical 
material. A careful readina of our advertising 
~ages would in many case; make such ques­
; 10ns unnecessary. If however you write • 
or a ~opy o~ "Sometnin'g Electric~! for Every- • 

BOOK REVIEWS 

General Lectures on Electrical Engineering. 
By Charles Proteus Steinmetz, A.M., Ph.D. 
Robson & Adee, Schenectady, N.Y., 1909. 
Price $2.00. 
This well printed volume of about 300 pages 

contains a series of lectures delivered a year 
ago to a class of young electrical engineers. 
The use of mathematics has been entirely 
avoided, thus making· the book valuable for 
those who have not a mathematical training. 
The lectures give a broad review of the entire 
field of electrical power, generation, trans-
mission, controlling, ·etc., showing the close 
relation and dependence upon each other of 
all the factors of: tp.e_ problem. As will be in­
ferred from :Or. Steinn:ietz's reputation the 
consideration of each topic is not only thor­
oughly adequate but extremely illuminating. 

Shop Tests on Etec,ric Car Equipment for In-
. spectors and Foreman. By E. C. Parham, 

·, M.E.,::•arid J. C. Shedd, Ph.D. New York, 
McGraw Publishing Co., 1909. Price $1.00. 
This book which covers a field on which 

little. literature existed, treats practically of 
the testing of electric car equipment with the 
instruments and facilities likely to be at hand 
in a car house. As it is· written for men who are 
not always thoroughly educated in theoretical 
electricity, the instructions are so devised that 
they may be followed even if not thoroughly 
understood. The methods are practical in all 
cases, even if some times not those which 
:would pe adopted in a well equipped labora­
tory, but in all ·cases the directions given will 
work. The book covers measurements of cur~ 
rent, voltage, and resistance; tests of high 
voltage insulation, armatures, etc.; and in­
structions on help to the injured, and closes 
with a series of questions and answers cover­
ing the subject matter of the book. 

Making Wireless Oiitftts. By Newton Har­
rison, New York, Spon & Chamberlain, 
1909. Price 25 cents. 
This is a simple and concise series of _direc­

tions for building a simple untuned wireless 
set, using a coherer as detector. The direc­
tions given are practical and cover all parts 
of the apparatus, and will enable any amateur 
to easily and cheaply construct a wireless sta­
tion of moderate efficiency. The book, how­
ever, gives no details of the modern tuned 
systems, nor directions for use of any of the 
more modern forms of detectors which the ama­
teur of any experience requires. As a simple 
introduction to wireless telegraphy, however, 
the book fulfills a useful purpose. 

Electrical Cirrnits and Diagrams, Part II. 

~ody published by the Manhattan Electrical 
upplr Co., 17 Park Place, New York, N.Y., 

you will ·ne:7er have to ask such questions, as 
they carry m stock everything electrical and 

st most of it in th~s catalogue. 
I_f you 3:re plannmg to buy a bicycle this 

sprmg, wnt_e to the Mead Cycle Company, 
23 North C1i1;1ton St., (?hicago, Ill., for a cata­
logue of their Iroquois bicycles. These bi­
cycles. are ~ully and absolutely guaranteed 
and give umversal satisfaction. 

By Norman H. Schneider. New York, 
Spon &.Chamberlain, 1909. Price 25 cents. 
This carefully e~ecuted and w..:Jl planned 

series of diagrams includes alternating cur­
rent generators and motors, single phase and 
polyphase transformers, alternating current 
and direct current motor starters and revers­
ers, arc generators and circuits, switch, wi:ing, 
storage battery diagrams, meters connections, 
etc. It forms a desirable and valuable sup­
plement to Part I of the same title, which has 
had a large sale. 
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HASLUCK, PAUL N. Handicraft Series. 'A Series of Practical Man-
uals. Edited b)' Paul N. Hasluck, Editor of "Work," "Technical 
Instruction Series," etc. Price, each, postpaid, . . . . . . . . . . . $0 50 

Bouse Decoration. Comprising WBITIIW AIIBINO, p APIII\BANOINO, p AINTINO, etc. 
With 79 Engravings and Diagrams. 

Conlent,.-Colour and Paints. Pigments, Oil■, Driers, Varnishes, etc. Tools used by 
Painters. How to Mix Oil Paints. Diatemper or Tempera Painting_._ Whitewashing 
and Decorating a Ceilinir. Paintin& a Room. Paperinir a Room. Embellishment of 
Walls and Ceiling&. 
Boot Making and Mending. Includin& RmPAIRINO, LAIITINO, and FlNIIIBINO. With 

179 Engravings and Diagrams. 
Bow to Write Signs, Tickets, and Posters. With 170 Engravings and Diagrams. 

Conlentl.-The Formation of Letters, Stops, and Numerals. The Signwriter's Outfit. 
Making Signbonrds and Laying Ground Colours. The Simpler Forms of Lettering. 
Shaded and Fancy Lettering. Painting a Signboard. Ticket-Writing. Poster-Paint• 
ing. Lettering with Gold, etc. 
Wood Finishing. Comprising STAININO, VARNIIIBINO, and PoLIIIBINO. With Engrav­

ings and Diagrams. 
Conlent,.-Processes of Finishing Wood. Processes of Staining Wood. French Polish­

ing. Fillers for Wood and Filling In. Bodying In and Spiriting Off. Glazing and 
Wu: Finishing. Oil Polishing and Dry Shining. Re-polishing and Reviving. Bard 
Stopping or Beaumontage. Treatment of Floor-Stains. Processes of Varnishin11: Wood 
Varniahes. Re-polishing Shop Fronts. 

D:,namos and Electric Motors, With 142 Engravings and Diagrams. 
Conlentl.-lntroduction. Siemens Dynamo. Gra=e Dynamo. Manchester Dynamo. 

Simplex Dynamo. Calculating the Size and Amount of Wire for Small Dynamo11. 
Ailment& of Small Dynamo Electric Machines: their Causes-and Cures. Smnll Electro­
motors without Castings. How to Determine the Direction of Rotation of a Motor. 
How to Make a Shuttle-Armature Motor. Undertype 50-Watt Dynamo. Manchester 
Type 440-Watt Dynamo. 
C1cle Dulld.lng and Repairing. With 142 Engravin&s and Diagrams. 
Decorative Designs of All Ages for All Purposes. With 277 Engravings and Dia• 

grams. 
Conlenla.-Savage Ornament. Egyptian Ornament. Assyrian Ornament. Greek. 

Ornament. Roman Ornament. Early Christian Ornament. Arabio Ornament. Celtio 
and Scandinavian Ornaments. Medieval Ornament. Renaissance and Modern Orna­
ments. Chinese Ornament. Persian Ornament. Indian Ornament. Japanese Ornament. 

lllountlng and Framing Pictures. With 240 Engravings, eto. 
Smiths' Work. With 211 Engravings and Diagrams. 

Conleni..-Forges and Appliances. Hand Tools. Drawin_g Down and Up-setting. 
Welding nnd Punching. Conditions of Work: Principles of Formation. Bending and 
Rjng Ma_king. Miscellaneous Examples of lforgecl, Work. Cranks, Model Work, and 
Die Forgmg. Home-made Forges. The Man1pulat1on of Steel at the Forge. • 
Glass Working by Heat and Abrasion. With 300 Engravings and Diagrams. 
Building l\lodel Doats. With 168 Engravings and Diagrams. 

Contenl.!.-Building Model Yachts. Rigging and Sailing Model Yachts. Making and 
Fitting Simple Model Boats. Building a Model Atlantic Liner. Vertical Engine for fl 
Model Launch. Model Launch Engine with Reversing Gear. Making a Show Case for 
a Model Boat. 
Electric Dells: Bow to ])lake and Flt Them. With 162 Engravings and Dingram11 

Conlenl.!.-The Electric Current and the Laws that Govern it. Current Conductors 
used in Electric-Bell Work. Wiring for Electric Bells. Elaborated Systems of Wiring: 
Burglar Alarms. Batteries for Electric Bells. The Construction of Electric Bells, Pushes, 
and Switches. Indicators for Electric-Bell Systems. 
Bamboo Work. With 177 Engravings and Diagrams. 
Taxidermy. With 108 Engravings and Diagrams. 

Conlenl.!.-Skinning Birds. Stuffing and Mounting Birds. Skinning and Stuffing 
Mammals. Mounting Animals' Horned Heads: Polishing and Mounting Horns. Skin­
ning, Stuffing. and Casting Fish. Preserving, Cleaning, and Dyeing Skins. Preserving 
Insects' and Birds' Eggs. Cases for llfounting Specimens. 
Tailoring. With 180 Engravings and Diagrams. 
Photographic Cameras and Accessories. Comprising How TO MAKE CAMERAB, 

DARK SLIDES, SuoTTERS, and STANDS. With 160 lllustrations. 
Optical Lanterns. Comprising THE CONBTRUCTION AND ~IANAOEMENT OF OPTICAL 

LANTERNS AND THE MAKING OF SLIDES. With 160 Illustrations. 
Engraving l\letals. With Numerous Illustrations. 

Conlent•.-lntroduction and Terms used. Engravers' Tools and their Uses. Ele• 
mentary Exercises in Engraving. Engraving Plate and Precious Metals. Engravina 
Monograms. Transfer Process of Engraving Metals. Engravi_ng Name Plates. En• 
graving Coffin Plates. Engraving Steel Plates. Chasing and Embossing Metals. Etoh• 
ing Metals. 
Basket Work. With 189 Illustrations, 

SAMPSON PUBLISHING CO., 6 Beacon St., Boston, Mass. 
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K. & D. Improved 
Rheostat and Switch 

No. 23 

Resislancll IO Ohms. Continuous Capacity 

2 Ainperes. 

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 of this.rheostat, 

the change of resistance takes place very gradually 
on movement of the lever, and not by audden jumps 
a.s 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 
adjustment. 

fhe coil is made of a special high-resistance wire, 
which is very strong, and wiJI not corrode ; no sol-

'• . . . dered connections with the resistance coil. 1,i•e c~il ts au·-cooled, a.nd works on our maximum rated capacity at a remarkably low temperature. 
t· fExpenmenters, dentists, surgeons, dermatologists, and all artisans and scientists will find this a most 

sa 1s aetory and efficient small rheostat and switch. 
Tlrn workman~hip and finish is first class. l\1etal parts nickel plated. Hard rubber handles. Bases of 

seasonert wood, pohshed. Dimensions: 3~ inches diameter; total thickness, including rubber handle, 1} inches. 
DtRECTIONS 

• . W lien th_e lever rests on the button marked "out,'• the coil is cut out, but the circuit is unbroken. To 
~~tigduee resistance, move the lever in the direction shown by arrow, and vice versa. When lever rests on 

e utton marked "off,:• the circuit is open. 

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

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

M.M~ KINGofMOTORCYCL·E.S 
SILENT. and POWERFUL . . BUILT for SERVICE 

a to 8 If. l'. 

FLAT ORV 
BELT DRIVE 

Good Territory 
Open 

* 
Catalog If You 

Want 

* 

American 
Motor 
Company 
712 CENTRE ST. 

--------AND-------

DELIVERS THE GOODS 
SlN11LE CYLlNDERS 

1)O1TBLE CYLINDERS 
BATTERY TGNl'l'IOX 

MAGNETO lGXI'l'lOX 
l\1. ~1. :J 1-2 fl.P. Jf:\;:neto Spt-l"lnl 

6 MODELS 

ROADSTERS 
or RACERS 
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PATE.NTS SECURED PROMPTLY 
Ancl ,vlt.h Spcclnl R-cg,:n•d to the 
Lci:nl Protection ol' the,.-J.nvention 

Handbook far lnrentars and Manufacturer's Sent Free upon Request 
Conaultntlon Free. No chnr,:e tOr opinion ns to tho Pntentn.bllity _nuc.1 Oonnnercinl Value ot· 

Inventor&' Ideas. Il.Jghcsti RcCc1•e11c<"'tt ~-001 .1.•1.•01uluent 1U.au11f'nct111•e1•1J., . 

C. L. PARKER, Pate"'t Lawyer 
Pa.tenta, Ca.vent■, Trnde-mnrks, Copyrights, Reports ns to Pntcntnhility, Vnlidity, nncl Infringe. 

went. I•ntent Sult■ conducted in un•states, 
REFERENCES:-Globe Machine and Stamping Co., ·111:urray Engineering Co., Morgan Machine and Engi­

neering Co., Berkshire Specialty Co., Stewart Window Shade Co., Macon Shear Co., Ac1ue Canopy Co., 
Lippencott Pencil Co., Salisbury Tire Association of America, Inventors' and ln\'estors! Corporation, 
Oakes Manufacturing Co., Cox Implement Co., Columbus Buggy Co., National Index'Co., By-Products 
Co., Alabama Brewing_ Co., Nation.al Offset Co:, Antiseptic Supply Co., Richmond Elec;tric Co., Railway 
Surface Contact Supphes Co., National Electric Works. • • _ 

Mr. Parker, on November 1st, 1903, niter having been a member.of the Examining Corps o! the U.S. Patent Office for 
over Jlve years, resigned his position ns Examiner to take up the practice of patent law. . . . • • 

Addre~s, 52 NlcGill Building,_ Washington, C>. C. 

QNLY 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 Yaluable 
articles, remain unsold. The price at present is : 

Vol. xvn, bound in Red Buckram . . S5.00 
Vol. XVIII, unbound, in numbera . . . 1.25 

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

ATBURS 
l,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. 

H. W. PETERS MINIATURE 
MOTOR WORKS, 

21 Illinois St. BUFFALO, N. Y. 

NO TRADES 

PATE.NTS 
Send Sketch or Model i oi FREE Examination and 

Report as to Patcntability. 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• tor FREE RE• 

i81\1'.rBwT~~t~~~l~!bie £lfl~F I~~e~ifo~~d"~!\!1. 
SENT FREE. One Million Dollars offered for one 
Invention; S16,000 tor others. Patents secured by ue 
advertised tree In ,vorld's Progress; Sample Free. 

EV A.NS, WILK.ENS & CO. 
100 F Street ,vnsbington, D. C. 

THOSE OF THE 

ELECTRICIAN 
PLUMBER ~ BRICKLAYER 

These are the trades that we teach by practical and indi- --!li~i:I 
vidual instruction under actual workin11: conditions and 
enable you in two to three- months to accept a position 
paying $5 a day and over. Tools take the place of books; 
we have no classes ; it depends entirely upon yourself. 
We can teach you the 'Plumbina, 'Bricf(layin9. or 

Electrical trade.s, and assist you to a position 
upon 11:raduation. Write to•day for free cataloe;ue 
and information, 

==:=COYNE:=== 
NATIONAL TRADE. SCHOOLS 

~38 Tenth Avenue 
NEW YORK 

850 N. Ashland Ave. 
CHICAGO. ILL. 
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The Busiest Concern Around Boston 

xiii 

!!!! 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------

60 YEARS• 
EXPERIENCE 

. PATENTS 
TRADE MARKS 

DESIGNS 
COPYRIGHTS &c. 

Anyone sending a sketch and description may 
!lnlclcly OBcertnln 011r opinion free whether llll 
Invention le prohnbly pntentri.ble. Communlcn. 
tlom etrlotly co111Jdeut1al. HANDBOOK on Patents 
ee;~t;~rs ?!~:: iF.~gi~1f°K1':i~~~rigc~~\.8~~~8iv11 
fJ)eclal notice, without obnrl{e, In the 

Scitntific Jlmtrican. 
A handsomely llh1atrat.ed weel,Jy. Larl{eet cir 
colnLlon of nny sclenuac jo11rnul. 'l'erme, ia a 
Jenr: four months, JL Sol<l by nil newsdealers. 

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

Our graduates are fllllng High 
PoslUons.. Good 1u:tists 

• EARN $25 TO $100 PER WEEK 
nnd upwards, in cnsy rascloatlog wort. Our courses ot 
Personal Uomo Instruction by correspondence. are eo!D­

p1ele, J>raaUeal. Elev.en· y.eo.rs' successful teaching. E:icp_ert in-
structors. .Positions gua.r:mtccd oompetcnt worli:ers. ,vrue for 
J!.udao.me A.rt Book, Free .. • · · • · 

SCHOOL OF APPLIED ART <Founded 1898,) --= .. Nn Gallery Fine Arts, Battle Creek, Al.ich. 

; Blue Process Paper 
Blue Printing 

Drawing Materials 

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

PITENTs·· 
HUGHES & YOUNG 

(Est. 1829) 
i,, INTERNATIONAL •PATENT ATTORNEYS. 
.t'5 Chancery Lane, London, England 
iindertake all business in relation to the Protection 
!bf Inventions and the Registration ·of Trade Marks 
ilnd Designs. Moderate charges. Proprietors of The 
inventor's Journal, "PATENTS," the oldest and most 
influential journal of its class published in Great 
Britain . 

Samson Datttrits 
Strength 

Long Life 

Uniformity 

20 years the Standard 
Why not insure corred 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, Annundator, 
and Motor Boat Ignition Specialists 

I44E Pearl S~reet Boston, l\fass. 

Beocl)e~, Tool1 & Supplies, . 
Lowest Prices. Headquarters. Send for Catalol?lle. 

Specia !discount for Schools and Classes, 
CHANDLER & BARBER 

122 Summer Street Boston, Mas~. 

Murdock's Circuit Detector 
DON'T 

0

USE A MAGNETO 
-----""'--,,,,...,..,...,_=;_~'. FOR TESTING- _ 

USE OUR DETECTOR. 

Nc.1.t and compact.: Can be Qr• 
ried in poi::kct. 

Jnyaluablc for tcstiDg End~sed 
.. Fuses, Bell, Telephone and Light 

Wiring, Lamps, Swltd1bo,1rds, 
_ • Mot0rs and Drnamos; Insulated 

Wire and Cable, Coils and E.l~c­
triol Appa.r:uu.s--any conducra,·c 
111

5~~~iAL OFFER-On recei~t 
of S:l.60 and mentioning_ tins 
paper, ,re will send. prep,ud, to 
any part of the U. S. 91·, C:rnada 
one of these detectors. 

Complete with Cord and 
Battery - - - - - - $2.60 

Manufactured only by 

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

FL YING MACHINES-Past, Present and Future 
A popular account of ftyinc- machines, diri!,,;blc 00.llr?ns ;;i~ ~~~~ 
pbnes-by Alfred W ... M,ushall a~d Henry IGrecnJ~b·r n of this 
was written with a view to presentmg a popu ar c~ l~I I ifiustratcd 
intens("ly interestinJ!" subject. 12 mo.-1:J,l p3gcs- u Y · 

t~~!Pi~~01\t,h°L:~l~1Nc CO. 6 DeJcon St., Iloston, Mass. 
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Catch the News While It is Hot 
Get a receiving set that will take important messages without 
interference from e>..l)erimenters. The Associated Press news 

of the wreck of the 'White Staf' Steamship 

REPUBLIC 
was received in Cambridge, Mass., 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 recehred 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 TU1'.'ER is of the loosely coupled type, and has two separate 
circuits inductively connected, thereby giving maximum 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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A Large Advertising Agency 
Requires the services of an ADVER­
TISF,:MENT WRITER who has had 
the advantage of an electrical educa­
tion, or a technical training in that field. 

We want a man who knows how to put the elements 
of.salesmans~ip on paper-a man who can wrjte about 
things electrical so that the trade will understand 
and be convinced. 

Please submit samples of work, with a brief statement 
of the main facts of your commercial career, and 
salary required. 

Address, S. 0. N., c~re of Electrician & Mechrnic, 
6 Beacon Street, .l:loston, Mass. 

The Inventor's Universnl ~ducntor 
TELLS ALL ABOUT P,\TENTS, 
HOW TO SECURE THE~t. HAS 

600 MECHANICAL MOVEMENTS, also 
60 PERPETUAL MOTIONS 

Every inventor s)lould have a copy. Price, $1 . O O by mail. 
---AODRESs--

f. G. DIETE!llCH, Ourey Bldg., Washington, D. C. 

MODEL STEAM ENGINES 
Vrrlical, high-speed, double-action, model steam e11gines nml 
boilers. These engines ouc.l boilers make i<lcnl power J1hrnts for 

~~':i"J~!,;~~~ 1~~~d~~~ ~ol?sY~c~~nti~/i~~<!:!"~Y nrc wcl tlf'~igut•il 
1-16 h. p. engine, 3-4 mch bore, 1 inch stroke, $3.lir) 
BrnB! boiler, 3.110 
1-10 h. p. engine, 1 inch bore, 11-4 jnch stroke, 4.!JO 
llro.ss bolle1', • 4.00 
1-li h. p. engine 1 11-4 inch bore, 1 3-4 inch strokt', H.50 
Bro.as boiler, 5.00 

Price■ o.rc for fl11iehcd engines rcn<ly to rnn. 
D. L. JONES, 3213 E. 12 Street, Kansas City, Mo. 

• 

Miniature Electric Rail­
way Motor-

,vorking Drawings.:md Full lnstruc- 25 
tions for Making it................ C. 

Empire [lee. Works, 730 Bridgeport,Ct. 

ELDREDGE BATTERY VOLTMETER 
0 TO 3 VOLTS DEAD BEAT 

A very pmcticni instrument !or nit users 
ol butteries, either primnry or storage. 

WRITE FOR CIRCULAR 

ELDREDGE ELECTRIC MFG. CO. 
12 Poat Office Squ1Lre Springlleld, Ma11. 

BUILD YOUR OWN SMALL ENGINE 
\Ve sell sets of castings up to 2 horse power. 
Also boilers, locon1otivcs, gas engines. etc. 
32-page catalogue for 1 Oc in stamps. This 
amount refunded on order amounting to Si.00 
or over. Contractors for light machinery of 
every dcscri ption. 
Sipp Electric and Machine Company 

River Street, Paterson, N. J. 

HOROLOGICAL DEPARTMENT 
BRADLEY POLYTECHNIC INSTITUTE 

Formerly Pursons llorologicnl 
Institute 

l'EOllL\, [[,l,INOIS 
LARGEST ILnd BEST WATCH 

SCHOOL IN AMERICA 
,vc tench \Vutch Work, Jewelry, 
Engmviug, Clock \\'ork 1 011tici;. 
Tuition renso11nbh•. Don rd and 

• •• rooms ncnr school ut moclcrntc rntee. 
Sf'rnl for Cntnlot!UC of l11fon11ntion. 

1\'\ Y BOY! 
HERE'S YOUR CHANCE 

It's more than a chance-you can 
make it a certainty because it depends 
entirely upon yourself. It's your op­
portunity to rise to one of the count­
less positions open to the trained man 
and obtain a trained man's salary. 

The man who sits in his private of­
fice and "hires" and "fires" and lays 
out your work, "·as no more qualified 
to fill that position a few years .ag:o 
than you are today. • He saw his 
chance and made the most of it. He 
obtained his training and knowledge 
by study. You can d_o the same­
the American School will help you . 

Don't be afraid to mail the coupon, you 
won't be bothered b,· agents or collectors. 
Like all strictly educational institutions the 
American School depends, for growth, upon 
reputation and the success of its student.,. 

Don't let a little thing like. filling in and 
mailing a coupon stand between you and 
succesg

1 
congenial work and more pay. 

Accept your chance today. 

We Help Men Help Themselves 

Free Information Coupon 
I merican f ohool o1 Correspondence, Chicago, Ill. 

Plea~e !'end me your free Tinlletin or Engineering 
infmmation ;rnd ad\'ise me how I cau l\ualify for 
position m;uked "X." 

.. .... Electrical Engineer .... T•ephone Engineer 
.. ... Draftsm~n . Heating and Vent. Engr. 
...... If. echanlcal £ ngr. .Arc~itect 

.. ftationa• y Engr. .. Hydraulic Engineer 
..Structural Fngr. .. .. Textile eoss 

...... MunlclpalEnglneer. s~. Metal Pat. Draftsman 
. Railroad£ ngln• er .... College Prep. Cour•e 

.. ftructural D'ftsman ... Sanitary £ ngineer 

Name. 

Address . 

Occupatio11 . 
Elt"t.."t. and ~lech. t.~J • 

• 
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,_ $S 13 Clear Profit in SI Days from an Investment of $ISO , - . . 
Is the result from the operation of one 

American Box Ball Alley in Sullivan, Ind. 
Why not go into this business yourself? l t is 

. tbe most practical and. popular· bowling game in 
existence. It will make big money in any town .. These 

alleys pay from 825.00 to 555.00 each; per week. ·This is 
no gambling device, but a splendid. bowling 1.1ame for amuse­

ment and physical exercise. Liberally patronized by tbe best • 
people of both sexes. Quickly_ installed, conveniently portable. No 

pin boi• needed. Receipts are nearly all profit. Nearly 5,000 sold 
to date. We sell on payments and our catalog is free. 

Writeforcata/og. AMERICAN BOX BALL COMPANY 
PATENTEES, 1570 Van Buren St., Indianapolis, Ind. 

~ _ INVESTICATE THE PEERLESS QUALITIES OF THE 

~ ~ ~ C. M. C. Bach-Geared WATER MOTORS --11 They embody the most ad,·anced ideas. Accurate cut genre run in oil tl,::ht case, eliminilting counter 
shafts, pullC)S, belting, etc., and gn;ng gre.·lt power. Guaranteed ue,•er to stick frotn. 
rust. Has the most 1mpro,ed oihng S)Stcm. It is the most cconomicnl power for ,\ash ma-

' chines, small tools, funs, sewing machines, etc. Seven-inch 

~~Y-;;;;;:,:1111 ~~~k!:s~\'l~~t~';:h3~d
0 i2~!~ii~•J~1~ers~lO~;~~hfo~\!~1~g"\~~: 

Agents w:rntcd. 

Oepartm nt A, WAUKEGAN, ILLINOIS. 

"LEARN TO SHAVE 
SAVES MONEY AND TROUBLE. 

Our free book tells how, also gives Jo\\ est prices on shaving 
outfits. • Send for it. 

LOVEL & Co., Dept. E. M., Anlsterdam, N. Y. 

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

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

Every Electrician and Student 
Should Have Both 

All for $1.26 if sent with this 
advertisement. (Add 60 cents 
for Canada and foreign coun­
tries.) Act now. 

Last Chance at This Price 

Popular Electricity Publishing Co. 
1262 Monadnock Block, Chicago, Illinois 

• 

Electric Power Motor 
Sample c:a..5 Agents 

prepaid ~ C. Wanted 
[mpire [lee. Works, 730 Bridgeport,Ct, 

WE HEAR THE QUESTION 

EVERY DAY-

What is the Best Book ? 
on Wireless. Telegraphy e 

There are several good books, but 

if you want to know how to con­

struct and use the _latest apparatus, 

• you cannot get better -information 
for the ·mone·y than by buying the 

back numbers of 

Electrician and-Mechanic. 
Every one has one or several prac­

tical articles. \Ve will sell you 

14 Back Numbers, Jan., 1908- $1 00 
Feb., 1909, WHILE THEY LAST O 

; 
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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. illustrat~d book. It's free. 

1 Thi New York Electrical Trade School 
39½ West 17th Street, New York • 

No coMection with any other School or Institute. 

The 
School Arts Book 

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

Annotated Outlines 
by HENRY TURNER BAILEY, which make a 
complete course in drawing for all grades, 
progressive a:ncl completely· illustrated. In 
the department called "The Workshop," 
fuil details, with .drawi,ngs, for making many 
useful and ornamental objects are_given each 
month. 

A splendid monthly for teachers,. pupils, 
and the home. We will send a sample to 
any point in the· Un~ted States free. 

$1.50 per year September to June. 
Send Postal NO\Y. 

The Davis Press,· Publishers 
31 Fr_ont St., Wor~ester, M~s-~, ., 

FOR FORTY YEARS A STANDARD Pit.NO .• 

are made 
hy us and are sold 

direct from our own 
factory and in no other way. 

Dealers• and agents' profits and 
every unnece3sary cc,t eliminated. 

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

AN ABSOLUTELY FREE TRIAL 
for 20 daya, in your own home, no coat or obligation. 
All. FREIGHTS PAID and all ri,ka &11umed by ua. 
Pioneers of the direct plan of piano selling, our unpar­
alleled success bas brought forth many imitators, but no 
competitors, either as to the excellence of our propuct or t!'e 
integrity and economy of our methods. Forty yca~s of dai!y 
increasing business and 45,000 satisfied buyers testify to th1S. 
Ask a Wing cuato~r what he thinks of 
Wing Pianos and Wing methods. We will •~nd 
you names in your locality for the asking. 

FREE "THE BOOK OF COMPLETE 
INFORMATION ABOUT PIANOS." 

-A copyn~hted hook of 152 P•K•• wit~ many illuslrali~n•. 
A complete rc/trtttce book on the piano sub1ccl. 
History 0£ the pio.no, descriptions oE every parl, how to 
juda:e a:ood and bad materials, worlaocmship, cte:• 
T,aches yoii lww lo buy intellig,ntly. Y 011 need tins 
book. Free for the aaking from the old houso o! 

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

EVERY BOAT OWNER SHOULD 
READ 

·JVlotor Boating 

Handsomest, most interesting 

and most practical Boating 

Magazine. Published month­

l;y, to cents a copy, $f.OO a 

year. Send 25 cents for three 

months' trial subscription or 

to cents for current issue, 

The Motor Boa Hni . Co. 
138-LIBERTY STREET·, 

.NEW YORK N.Y. 
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0 n Free Trial ::c:::;se 
Until Jan. 1st~ 1910 

Our story ls qulc.kl, told. We wlll send yon a Hess Steel Furnace and 
complete heut,ni, outfit, Including pipes, registers, fittings nod everything 

needed. for tram t25 to-HOO less than you can buy fromdealers,,md deliver It 
ut your station, freight prepaid. You m1ty place tbe purchase price In the 
hands of your local banker who will hold the money until Jan.,lst, 1910, 
whlle you test the heater. 

u Leader 1111 Steel 
Furnace 

If the test ls not satisfactory to you In every way, you may return the goods 
at our expense and have your money back, we to pay coat of removal 

and freh,ht charges both ways. Ask us more about it. There's 
money In it for you. Our great co-operative plan makes you a. Price $49:B.e~:r~'itr,,. 
partner lu our success. We explain this with every estimate. This 
offer also applies to hentlng equipments for all bnlldlngs. We DoliYored nn,v .tntioo cnst of OmnhA 
manufacture and sell from our Factory direct to you. nud north o! tho Ohio River. 

Heating Plans Free! Write for Booklets! 
Send us a rou:h sketch of any building that you wish to ben.t nnd-\\;tho11t any chargo or olJligotion on your pnt1:, wa 
will ba.,·o our experts pre pa.re B rimple, cle:i.r plnn, which you can en.i:1ily understand, ahowin~ o,·crv dotnil of lh.o 
(ur!l.3.ce, pipes. regislcl"S, etc., in their proper places,, with the oxth.t cost to you of tho comploto equipment. 

The lle11s Furnnce will burn nny fueL Besides noy kind of coa.l, or wood;-chlps, twisted a:iro.w corn 
coils or o.uy other wnste fuel c;rn be utilized and money s:i,·cd. • 

Our free bookleb, ••.:Uodern Furnnce lleut,lne" nnd "Thcee Ilcor Wltnc-.11," givo voluable infonna• 
tion a.bout; hwi.tio; aor I.JuHdingperfecUyo.nd o.:ooomicnllj, 'lVrJtc todny for tbc~c booklets, 

Hess Warming & Ventilating Co., 
908 Tacoma Bldg., Chicago 

KEUFFEL & ESSER co. 
127 Fulton Street, NEW YORK 

CHIC.\60 ST. \.OUIS 

Mathematical and 

Surveying Instruments 

Gen'I Office and Factories, HOBOKEN, N. J. 
SAN FRANCISCO MONTREAL 

Drawing Materials 

Measuring Tapes 

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

HOFFMAN & LAUER~ Inc. 
926 state Life Bldg. lndlanapolls, 'Ind. 

Manufacturers and Importers of 
Tools for Hand-made Jewelry 

See C. B. Dyer'• Articles 

VOLTS, AMPERES, 
RESISTANCES 

Measured by our 3-in-l volt-ammeter. 
• Just what you want. Send for com­

plete catalog of our accurate,compact 
and inexpensive volt-meters, am­
meters, and volt-ammeters. 

L, M, PICNOLET 
84 Cortlandt Street New York 

Fits in the Pocket 

n I 11
11!1 t# n 118 

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

====11 $-,-.s-o---li:==== 
Catalogue of Drawing Materials, etc., on appli­
cation. 

KOLESCH & CO. 
18B Fulton street (Est. 1885) New York 
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SALE AND EXCHANGE 
Advertisements under this beading, without dis­

play, S cents per word, cash with order, minimum, 
711 cents. Black-faced type, 4 cents a word, mini­
mum, $1. 

WIRELE!-<S TELEGHAPHY 
WffiELESS LONG DISTANCE DETECTOR.-Most 

sensitive made, for tuned or untuned circuits. Will work 
150 miles with 200 ohm receiver. Write for circular and 
price. NEW ENGLAND BATTERY CO., Pawtucket, R.I. 

TIN-FOIL.-In one pound lots, 5 in. wide at 15 cents 
pound-al! othenvidths 18 cents pound. CARROLL H. 
SHAW, North Abington, Mass. 

SPECIAL PRICES ON WIRELESS RECEIVERS.­
IOOU ·ohm receivers Sl.8,3 each, post-paid. Blueprint 
showing Morse, Continental and Navy Codes, 10 cents. 
Diagrams and complete instructions for making Marconi 
magnetic detector, 25 cents. New metal for spark gaos 
better than zinc or brass, 25 cents per set. WATER­
HOUSE BROS., 5 llfain St., Bourne, Mass. 

WffiELESS.-Special this month. ]union tuning 
coils, Sl.75. Regular price, $2.25. Also make portable 
sending and receiving outfits. Send for printed matter. 
A. B. C. WIRELESS SPECIALTY CO., 111 Broadway, 
Tower. Trinity Bldg., New York, N.Y. 

1000 OHM TELEPHONE RECEIVERS-SJ.7.5 apiece, 
double poles, fine!}• finished and very sensitive. Samples 
of zincite and chalcopyrite, 35 cents. 'Wireless supplies 
of all kinds. ALDEN WIRELESS SUPPLY CO., 1210 
Montello St., Campello, Mass. 

SILICON for detectors, large piece, 2.5 cents. Resist­
ance wire l ohm to inch 3 cents per foot. Non-induc­
tive_potentiometer 1 to 200 ohms, $2.00. THOMSON & 
MAY, 42 Liberty Road, Engleweed,'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. MIDDLE­
SEX WIRELESS SUPPLY COMPANY, 94 Antrim 
Street, Cambridge. Mass. 

INSTRUCTION IN WIRELESS TELEGRAPHY.­
Send 25 cents in coin for the best wireless instruction 
book published. Everybody ean understand it. Make 
your own wireless outfits. All kinds of wireless appa­
ratus at low prices. Send stamps for catalogue. THE 
ELECTRICAL EXPERIMENTERS' SUPPLY CO., 
Room 502, 622 Wells Street, Chicago, Ill. (S) 

WffiELESS OUTFITS for ship and shore stations from 
!~ k.w. up. Portable outfits a specialty, write for prices. 
Long distance portable receiving outfit No. 24 B mounted 
on heavy mahogany base to withstand the roughest 
usag_e, complete with 3,000 ohm head phones S28.00. 
HAROLD P. DONLE, 9 Phillips St., Providence, R.I. 

LEFT OVER FROM A CONTRACT AND FOR SALE 
CHEAP.-A number of tested wireless receiving sets, 
consisting of tuning coils, silicon detectors and conden­
sers. New and in perfect condition all ready for use. 
Low price on application to JEROME REDDING & CO .. 
40 Hanover St., Boston. 

SEND 60 CENTS.-! will mail you an attachment 
which makes an ordinary drv battery a long distance 
coherer for receiving wireless messages with full direc­
tions. WIRELESS COHERER CO. Apartment 5IJ. 
415 E. 64th Street, N. Y. ' 

A NEW INVENTION I-Complete diagrams of receiver, 
very simple, guaranteed to receive 400 miles with 50 ft. 
aerials, under most difficult conditions. 50c, no stamps. 
PACIFIC COAST WIRELESS MFG. CO .. Office 4141 
Woodlawn Ave., Los Angeles, Cal. 

EXPERIMENTAL RECEIVING OUTFIT.-Contains 
Eastern combination, detector, telephone receiver and 
cord. The cheapest and best that can be had. $2.00. 
This month,. 2000 ohm head receivers, $7.IJO. Fusi:d 
silicon, 25c ounce. Carborundum, JSc ounce. Send 0c 
for Free list of Wireless Land Station Calls. No stamps. 
EASTERN ELECTRIC SUPPLY CO., Montclair, N.]. 

INTENSITY COILS, l to 42 inches, guaranteed fo1 one 
year suitable for wireless telegraphy and experiment­
al ,~ork. For a descriptive circular, address THE 
INTENSITY COIL CO., Shideler, Ind. 

ELECTIUCAL 

NOT A TOY.--"Atlas Water Motors" ¼ h.p Runs 
sewing and washing machines, small dynamo, lathe, 
grinding, polishing, etc. Cast iron case .. Bronze shaft. 
Babbitted bearings. Fits threaded or plain hous~ faucet. 
Pulley for I in. Aat and ¼ in. round belt. Pnce com­
plete including emery wheel and G ft. of leather belt, 
SL.SO. DROOKS ~IACHINE CO .. 203 So. Court St., 
Rockford, Ill. 

FOR SALE.-One-twelfth h.p. direct ~urrent mo(or 
castings. Castings consist of field frame, nn~ style, ,nth 
field poles cast one piece, pole shoes, and beanng bonnets. 
Only 25 left. Write at once. Price, Sl.00 at Everett, 
;\fass. JOSEPH A. _CONNOLLY, 14 Jones Street, 
E,·erett, Mass. 

READ THIS.-200 watt dynamo, rough castings, S~; 
blue-prints, ,'iO cent~. If 'castings ~re ord~~ed w1thm 
thirty days after prints, pnce of prmts REFUNDED. 
Photo for two cent stamp. LEE, HARRIS & CO., Box 
414, Jamestown, N.Y. 

WILL EXCHANGE.-For something electrical, I 
H. & R., 38 calibre, self-cocki_ng revolver, I telepho~e 
extension bell, and the following books: The, W ?rl~ s 
Great Events, 5 volumes; 3 volumes, Ha_ll Came .s '\\ orks, 
and a volumes, Emil Gaboriau's Detecttve St'?nes .. ED. 
DAVIDSON, 103 N. Riverside Ave., St. Cla,r, Mich. 

FOR SALE.-A 1 ½ h.p. gasoline engine; will devel~r 
over 2 h. p., complete except for gas tank and spark co, , 
at $20.00. Also JO volt, JG amperes dy!'amo-motor 
Holtzer-Cabot best type, will carry over oO per

8
~c0J• 

overload S15.00. One 5 in. wheel water m~tor, • : • 
Two 300 ohm potentiometers at S2.50. Will cons1~er 
A C or D C motor ¼ to ½ h.p. If interested, wnte, 
a; I ~eed the .:Uoney. HARRY C. DRIGGS, Berwyn, Ill. 

EXCHANGE.-50 watt dynamos (2), fi sets }; h.p. 
finished motor castings, 2 115_ v., D. hC. faCs, 

1
;'°1C~~~ 

instruments. ·want magnet wire or w aJ, · · 
STABLE, 1156-3" Ave., New York, N.\. 

MACHlNERY AND TOOLS 

FOR SALE.-Complete set of castings, wit_h blue­
prints of ¼ h.p. gasoline stationary COK1Et m)~g~ 
governor and timer, screws, etc., S10: 
\'\'ORKS, 17 W. Madison Street, Chicago, Ill. (S) 

BOOKS 

BOOKS -Trigonometry Simplified, 50 cents; Letter­
ing, 25 c~nts; Electrical Dictionary, 25 cN't;·ho¼~L 
and Cements, 10 cents; ~atalogue free 
BOOK CO., Cleveland, Ohio, (tf) 

THREE THOUSAND FORMULAS.-My 368-page 
,·olume of recipes and trade secrets, cl?th b_ound, only 
40 cents prepaid. Worth dollars. Satis;ac\1on ~a~an­
teed. \\;ILEY SANDERSON, Dept. F, 'i ps1lanll, Mich. 

PATENTS 

PATENTS.-H. vV. T. JENNER, vate!'t attorney 
and mechanical expert, 60S F ~treet .. \', a_shingtodn, D.Ct 
Established 1883. I make an investil{atlon ad frep£°'j

1 if patent can be had, and the_exact cost. Sen or 11 

information. Trade-marks registered. 

PRINTING 

BUSINESS CARDS, 250 for 75 cents with case; 100 
white envelopes printed for 45 cents; 100 not_e heads for 
50 cents· 100 letterheads for 65 cents; postpaid. RICH­
ARD D.' ELLIOTT, Box 1376, St. Louis, Mo. (tf) 
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HELP WANTED· 

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

PHOTOGRAPHY 

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

MISCELLANEOUS 

SALE OR EXCHANGE.-Full A. S. C. electrical 
course, cost S64.00. Will take Century camera, 3 A 
kodak, motorcycle without engine, typewriter, or cash. 
BERT STUART, 134_.Cottage St., Lockport, N.Y. 

FOR SALE.-½ h.p. steam engine and boiler in good 
shape. Price, S12.00. RAY W. RICE, Madison, N.Y. 

MAGIC POCKET TRICK FREE.-Catalogue included. 
Send 4 cents. MAGIC SCHOOL, Department 15, 270 
W. 39th St., New York, N.Y. 

ONE VIOLm and one 4 x 5 Seneca camera, given 
either separately or both for dynamo according to its 
size. ALOIS S. DREYER, Woodstock, 111. 

SHORTHAND.-The Benedict Vowel System -
easiest, cheapest, best. Send 25 cents for signs for co'm­
monest words. Reference, M. 0. Sampson. G. BENE­
DICT, 43 Tremont Street, Boston, Mass. 

W ANTED.-Responsible men and strong boys at. 
Los Angeles. Fair pay while mastering trade of flumb­
ing, bricklaying or electricity in months instead o years. 
No expense for instruction. Write guick. UNITED· 
TRADE SCHOOL CONTRACTING CO., Los Angeles, 
Calif. 

FREE-Two new magic card tricks and big catalog,. 
send pink stamp for postage. PEERLESS TRICK & 
NOVELTY CO., 3148 State Street, Chicago, Ills .. 

FOR SALE OR EXCHANGE.-A Premo folding cam­
era (3 ¼ x 5 ½), cost Sl2.00, and a No. 2 Brownie. Want. 
a ¼ h.p. steam engine or anything electrical. What 
have you got? HARRISON H. McELVER, Box 215, 
Byron, N._Y. 

MACK & CO., 18 Brown's Race, Rochester, N.Y. ' 
Manufacturers or the FAMOUS D. n. DA.nTON 
TOOLS, the mort complete Jlue of superior e~g• tools for 
Tnlinlng School■ in the United States. Wood Pla.nes, Cbisela, 
(all kind,), Addia Pattern Carving Tools, etc. Catalogues Free. 

The Universal Cabinet ' 
for Machinists, Electricians, Merchants. For 1 

Duslness Houses and Homes. It's a systematizer 
and the most convenient article ever possessed. 
The cabinet is substantial and weJI finished. 

J~i: ~~~rti~n~in 
8~X:ci;~rd~~1

;~s·ca1:~;; !~~~0 ;5 
drawers, $6.00. Cabinet ,\;th 60 drawers, Sl0.00. 1 
100-drawer Cabinet, $18.00. Sample dr:awer, toe. 

The American Fixture & Mfg. Go.;Troy, Ohio. 

WANTED-A RIDER AGENT ~l~!;~itr;~ 
Model "Ranger" bicycle furnished by us. Our agents everywhere are making money 
fasL Writef,,r full particulars and special offer at once. 

NO MONEY REQUIRED until you receive and approve of your bicycle. We ship 
to anyone, anywhere 10 the U. S. witlt81d a cent deposit in advance, prepay /reir!tt 1 and allow TEN DA.YB' FREE TBIA.L during which time you may ride the bicycle an<1 
put it to any test you wish. If you are then not perfectly .atisfied or do not wish to keep 
the bicycle you maftship it back to us at our expense and you will not be out OM cent. 

We furnish the highest grade bicycles it is possible to make at one • FACTORY P ICES smallprofitoboveactu.ilfactorycost. YousaveJ1oto$2Gmlddlemen's. 

~~!¾ ~J¥1:t,~~l~to:~ :1:~1ti:::rr!e a~;~~!a::1:::;·;,.,~ea~~f~o~~!~:1v!
0
ou:r c!~L~:~cPan~ 

lea.rn our unheard offactoryj>,-ices and runar.l:a/Jle spuial offtrs to rider a,:ents. 

You WILL BE ASTONISHED when you receive our beautiful C.ltalogue and study 
our superb models at tl1e wondtrfully IO'lu j)rr"cu we 

can make for 1909. ,vc sell the highest grade bl9cles for less money t1rnn a.ny other factory. \Ve are 
satisfied with j,.oo profit above factory cost. BICYCLE DEALERS, you cau sell our bicycles 

unJE<f()u,Nl)nllAmNtaiiC~tlESr. p~~:S·do 
O
;ite":e:~

1
1~~1~h~;!Jt/~~~i;:j· hand bicycles, but 

usually have a number on hand taken in trade by our Chicago rebll stores. These we clc.ir out promptly 
at prices nngloc- from f3 to SB or il0. Descriptive bargain lists malled free. 

TIRES COASTER BRAKES slni,:le wheels. imported roller cbnlno anrt pedals. 
~, • I parts, rcp3Jr5 and equipment of all kinds iltha/f tlu r,sual rtlnil p,·ias. • 

DO NOT WAIT. but wrftetod.ay and we wlll send you free by return mail o~r ln1·ge cntnlogue .. beaut!• 
fully illustr.l.tcd and cootalnlog a great fund of interesting mi\ttcr and useful lnformaho~: ~o ;:i wond,r/111 J)roposition 

on the first sample bicycle going to your town. It only costs a postal to get cvcrytltioz-, \Vrlte it now• 
.MEAD CYCLE COMPANY Dept. K2So CHICAGO, BLLa 

( 
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Boston Swinging 
Bed Hammock 

The most desirable combination of comfort, dura­
bility and appearance, comprising all the:'.best ideas 
of ha=ock, bed and couch. They are!made of the 
best duck, by hand, in three colors, white, gray and 
khaki. The mattresses are made in'!'.several colors, 
with soft top and bottom, tufted and buttoned, and 
are reversible. Best maple frame, corded with first 
quality of cotton rope. The hammock is 6 ft. long 
and 2 ½ft.wide, and will hold two persons. Especial­
ly adapted for use on piazzas, yachts, in bungalows 

' hospitals, sanitariums and camps. 
• Our latest improvements ·a~e--canvas pocket for 

, magazines and newspapers; our new weldless chain 
for hanging instead of rope; and the hoisting attach­
ment, raising the hammock to the ceiling. Also our 
new wind shield, which is very desirable, obviating 
the wind blowing upon the person in the hammock. 
This is a duck flap of canvas, which r.an be easily 
tucked under the cushion when not in use. We also 
have added to the Khaki. Hammock a lady's work 
bag, with receptacles for thimble, scissors, etc., and 
also canvas· pockets for gentleman's pipe, box of 
matches, etc. • 

Samples of materi'.'l sent on application. 

. SHEPARD, CLARK & Co. 
MANUFACTURERS and JOBBERS 

Broorris, Wooden and 
Willow Ware 

Agents for Baldwin's Dry Air and Eclipse 
Cleanable Refrigerators._ 

Indurated Fibre Ware. Agate and Tin Ware. 

83 & 85 Commercial and 

25 & 27 Mercantile Streets, 

IB0§1f OAI, MASS. 

Franklin Discovered It- Edison Devel­
oped It - The Cyclopedia Applies It 

CYCLOPEDIA of 
APPLfED • ELECTRICITY 
is a practical guide for every man who wants informa­
tion regarding electrical appliances- This work presents 
in compact, practical form and in simple, non-technical 
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 covcrS the whole clcctrlcil field more completely 
than any other ~roup of volumes. It comprises 2,896 pages ~Cup-to-­
date, authoritati\'C informatioo; it treats or 23 general sub;ects; its 
detailed index includes over 4,000 different topics. It contains hun­
dreds of special photogrnphs, dhgrams, sections, etc., besides coo­
rlensed bbles and formulas, containing information that it would re-. 
quire years of time and a fortune to collect. The pages a.re 1 x to. 
inches in size, printed on special p.iper, in large, clear type, carefully 
bound in half morocco. 

The Young Man ~~:nf ~~ i~\?~f~a0bie" ~i~~,~~s ;~0:!;-
thc greatest money-making professions of the present and fu~ure age. 

Jf~~~~t:~0
8: ~~~ £~:~!: v~":t~ ~~i;~~~ ~3!Jd

5
~~~d~~o!:nere: tll~~~-

bring fame and fortune. 

The Electrical Worker, ;;~~~i;..:·:~1~~d•3~~1r;: 
clopedia cspcci.:dly valuable as an index to what he knows and a 
ready reference to what he has forgotten. '!a1 . .,... ... -::~ e : . ,. : 
The Business Man and House Owner ;t~ 
from It ;i knowledge of electricity that will save him many 3 dollar. • 

Free for Examination. ~!~1,!?t1~~d~~~ a~:t ~f~hc:!1~ 
practicil books f0r five days' FREE examination. Examine the 
books Cilrefully. I( satisfactory send $'.? within five days 3.Dd $2 per 
month until you ha,·e paicl the Rpeclnl $18.60 :price. The reg­
ular list price $.16_ If you don't keep the books. a5',v1Se us and we ~\,U 
send for them. Remember! You can examine the books with­
out e."q)cnse or oblig.ttion-we pay all delh•ery chnrges. 

IMPORTANT SUBJECTi- COVERED 

Electric Telegraph-Theory, Calculation, Design 
and Construction of Generators and Motors-Types 
of Dynamos and Motors-Elevators-Dynamo-Elec­
tric Machinery Alternating Current _MachiJ,iery­
Wireless Telegraphy-Storage Battenes-Wrreless 
and Automatic Telephony-Power Stations and 
Transmission-Telaut<igraph-Electric Lighting and 
Wiring-Electric Railways-Telegraphone -Direct 
Current Motors-Direct-Driven Machine Shop Tools 
- Alternating Current Motors, - Single -Phase 
Electric Railway-Electric Welding-Mercury Vapor 
Converter-Management of Dynamos and Motors­
Central Station Engineering-Central Station Design. 

FRl<:E ! IF YOU ORDER PROMPTLY 
With all orders received before May 1st we will include 
FREE for one year, as a monthly supplement, the 

TECHNJCAL WORLD MAGAZINE 
An ideal American family monthly-regular price St.M. Cle.in, in­
structfre, helpful and true-with the whole round world as its field. 
Pn:sent dav scient'ific facts and in,·entions arc treated in a manner 
so clear and comprehensfre that any one can undcrSrand and e,·ery 
one c.in karu. 

A_~-~'.!~.;~--~-~~o~l __ ~f_-~-~~-r~s.f~n_a~-~-c_e! .. ~h_i_~~-'-~' .. ~'.~A· 
FREE OFFER COUPON 

A.111crlcun SehooJ of Corrcs1londC'J1l'C: 
Plt:ase send Cydopedia of Applied Electricity for Free e:c:.imlna~ 

lion, nlso Technical World for l year. I will send :2 00 within fi,·e 
clays and f:!.00 a month until I ha\'C paid SlS.iiO: otherwise I wi11 no­
tify you and hold the books subject to your order. Title not to pass 
until fully paid. 

NA':\IE ..•.........•.•.•.........••............••....•... 

AODHESS ••••••••••••••• • ••••••••••• • • • • • • • • • • • • • • • • • • • • • 

QCCUPA"flON ••••••••••• • ••••• E!\II'LUYER • •• •, • • • • • • ..... . 

Elect. & Mecl1.•I-Of! 
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HASLUCK, PAUL N. Handicraft Seriea.-Co11h'nued. Each, •. $0 so 
Bookbinding. With 125 Engravings and Diagrams. 

Contenu.-Bookbinders' Appliances. Folding Printed Book Sheets. Beating and 
Sewing. Rounding, Backing, and Cover Cutting. Cutting Book Edges. Covering 
Books. Cloth-bound Books, Pamphlets, eto. Account Hooks, Ledgera, eto. Coloring, 
Sprinkling, and Marbling .Book Edges. Marbling Book Papers. Gildil!B Book ~dge11. 
Sprinkling and Tree Marbling .Book Covers. Lettering, Gilding, and Finishing Book 
Covers. Index. 
Bent Iron \Vork. Including ELJCMICNT.LJIY AllT M:r:rAL Wollll:. With 269 Engravinp 

and Diagrams. 
Contenta.-Tools and 'Materials. Bending and Working Strip Iron. Simple Exercisee 

in Bent Iron. Floral Ornaments for .Bent Iron Work. Candlesticks. Hall Lanterns. 
Screens, Grilles, etc. Table Lamps. Suspended LamJ;>s and Flower Bowls. Photo­
graph !frames. Newspaper Rack. Floor Lamps. Miscellaneous Examples. Index. 
Photography. With 70 Engravings and Diagrams. -

Contenl.t.-The Camera and its Accessories. The Studio and the Dark Room. Plates. 
Exposure. Developing and Fixing Negatives, Intensification and Reduction of Nega­
tives. Portraiture and Picture Composition. Flash-light Photography. Retouching 
Negatives. Processes of Printing from Negatives. Mounting and Finishing Prints. 
Copying and Enlarging. Stereoscopic Photography. Ferrotype Photography, Index. 
Upholstery. With 162 Engravings and Diagrams. . 
Leather Working. With 162 Engravinga and Diagrams. 
Harnes!l JUaklng. With 197 Engravings and Diagrams. 
Saddlery. With 99 Engra,•ings ancl 1JJ.agrams. 
Knotting and Splicing, Ropes and Cordage •. With 208 Engravings and Diagrama. 

Contenta.-lntroduction. Rope Formation. Simple and Useful Knots. Eye Knots, 
Hitches and Bends. Ring_Knots and Rope Shortenings. Ties and Lashings. Fancy 
Knots. Rope Splicing. Workin~ Cordage. Hammock Making. Lashings and Ties for 
Scaffolding. Splicing and Socketing Wire Ropes. Index. 
Beehives and Beekeepers' Ap'pllances. With 155 Engravings and Diagrams. 

Cont0'7ll.t.-lntroduction. A Bar-Frame Beehive. Temporary Beehive. 'l'iering_ Bar• 
Frame Beehive. The " W. B. C." Beehive. Furnishing and Stocking a Beehive. Obser­
vatory Beehive for Permanent Use. Observatory Beehive for Temporary Use. Inspection 
Case for Beehives. Hive for Rearing Queen Bees. Super-Clearers. Bee Smoker. 
Honev Extractors. Wax E...:tractors. Beekeepers' Miscellaneous Appliances. Index. 
Electro-Plating. With Numerous Engravings and Diagrams. 

Conte111&.-lntroduction. Tanks, Vats, and other Apparatus. Batteries, Dynamos, 
and 1<:lectrical Acressories. Appliances for Preparing and Finishing Work. Silver­
Plating. Copper-Plating. Gold-Plating. Nickel-Plating and Cycle-Plating. Finishing 
Electro-Plntcd Goods. Electro-Plating with Various Metals and Alloys. Index. 
Clay Modt>lllng and Plaster Casting. With 153 Engravings and Diagrams. 
Violins and other Stringed Instruments. With about 180 Illustrations. 
Glass Writing, J,)mbosslng, and Fascia Work. (Including the.Maltlng and Fixing 

of Wood Letters and lllur.ninated Signs.) With 129 Illustrations: 
Photographic C'hemlstry. With 31 Engravings and Diagrams. 

Conlenls.-Introductory: Relation of Chemistry to Photography. Some Fundamental 
Chemical Laws. llleaniag of Symbols and Equations. Water: Its Properties and 
Impurities. Oxygen and Hydrogen Photographically Considered. Theories Concerning 
the Latent Image. Chemistry of Development, Toning, Intensification, etc. Nitrogen 
Compounds Employed in Photography. The Halogens and Haloid Salts. Sulphur and 
its Compounds. Metals. Alkali Metals, etc. Organic or Carbon Compounds used· in 
Photography. Pyroxyline, Albumen, Gelatine, etc. Benzene and the Organic Developers. 
Index. 
Photographic Studios and Dark Rooms. With 180 Illustrations. 

Conlents.-Planning ·studios. Building Studios. Portable and Temporary Studios. 
Stu,lios Improvised from Greenhouse~, Dwelling Roome, etc. Lightmg of Studios. 
Backgrounds. Scenic Accessories Dark-Rooms. Portable Dark-Rooms. Dark-Room 
Fittings. Portable Dark Tent. Index. 
Motor Bicycle Building. With 137 Illustrations and Diagrams. . 

Cont0'7lls.-Frame for Motor Bicxcle. Patterns for Frame Castings. Building Frame 
from Castings. Making 3½ H. P. Petrol Motor. Spray: Carburettor for 3! H. P. Motor. 
I~nition Coils for Motor Cycles. Light-weight Petrol Motor for Attachment to Roadster 
Bicycle. Sprn.y Carburettor for Light-weight Motor. Index 
Rustic C'arr,entry. With 172 llluetrations. 

Conlml8.-Light Rustic Work, Flower Stands, Vases, etc. Tables, Chairs and Seate. 
Gates and Fences. Rosery Work, Porch, Swing Canopy Aviary, Footbridges, Verandahs, 
Toni Houses, Garden Shelters, etc, Summer Houses, Dovecot. Index. 
Pumps and Rams: Their Action and Construction. With 171 Illustrations. 

Contents.-Suction Pum_ps and Lift Pumps. Making Simple Suction Pumps. Pump Cup 
Leathers, Pump Valves, Ram or Plunger Pumps. Making Bucket and Plunger Pump. 
Construction of Plumbers' Force Pump, Wooden Pump_s, Small Pumps for Special 
Purposes. Centrifugal Pumps, Air Lift, Mammoth, and Pulsometer Pumps, Hydraulic 
Rams. Index. 
Domestic Jobbing. With 107 Illustrations. 

Contents.-Cutlery Grinding, Sharyening anrl Re_pairing. Simple Solderin~ and Brazing. 
China Rivetin~ and Repairing. Chair Caning, Furniture Repairing, Glazmg Window1, 
Umbrella Making and Repairing. Index. 

Other Volumes ln Preparatloa. 

SAMPSON PUBLISHING CO., 6 Beacon St., Boston, Mass. 
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Electrician and Mechanic 

PATENT BUREAU 
United States and Foreien Patents Obtained 

Owing to the large number of inquiries. we are constantly receiving from inventors, 
w~ 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 patenta.ble. Do not depend on the fact that you or your 
fnends have never seen anything of the kind. 

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

By having our report as' to the patentahility 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 ate new and practicable, you may be able to interest capital in. your invention, and 
thus provide for expenses incidental to the patent, etc. 

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

DON'T DELAY 
Procrastination has cost inventors more money and resulted in the loss of moi;e 

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 ahove 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:-

Electrricia1Ill 21II1Hd MedmaJIBic a.tent Bureau: 
6 BEACON STREET BOSTON, .MASSACHUSETTS 
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K. & D. Juno Motor 

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

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

Standard battery winding: 4 volts, 1.6 amperes, 2000 R.P.M., with average 
load. Occupies space, 31-2 x 31-2 x 31-2 inches. Weight, 2 pounds. 
Price ................ : ........................................... $6.00 
Specially wound to rim 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 & DA VIS Lebanon, New Hampshire 

STARRETT GAS HEATER 
More heat-less gas 

~~-----~-~ 

. -~ ~--- T 

B, E, G C B D B, F 

FOR 

Mechanics, House­
keepers, Plumbers, 
Electricians, Den­
t~ts, Jewelers, Tin­
smiths, Barbers 

These patented Double ~ube Gas Heaters with nickel plated burners and ja anned bases are 50 
made as to cause the gas and air to become thoroughly m.ixed for perfect combnsti Ph'! . 'h h 
deflectors in base of tubes. 'rbe tubes are so forined as to cause the fl t on w l e passing t roug 
angles producin~ a· clean intense h t f f . ames O penetrate each other at cross 

, o , ea , ree rom smoke and ,v1th no waste f Th h • 1 b 
found very useful in the machine shop s •t, . f . 

0 gas. e eater wil e , a 1 1s convewent or tempering s1nall t l lti 1 d b bb"tt 
etc., and as a forge for light work. For laboratory and household . oo s, me _ng ~a ' a i ' 
water will boil in six minutes. Soldering irons with short h di use it has no equal. Over it a quart of 
of heating the handle 'J.'he two aud thre b h au es can be used with this heater, without fear 

a e urner eaters are made with a d t d ,. • 
the end to supply the gas to one or more burners as desired, gra ua e a, 111shng tube au 

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