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BAILEY ADJUSTABLE IRON PLANES 
These Planes have had many important ch,:_:,ges, some of 
which are here shown: 

The cutter rests on the Iron Frog, be­
ing supported clear dowu 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 a11r ·,ottom of the 
Plane. 

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

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

No. 
1 
2 
3 
4 
4½ 
5 
~½ 
7 
8 

Smooth, s½ inches in Length, I¼ inch Cutter, 
Smooth, 7 inches in Length, 1:Vs inch <;:utter, 
Smooth, 8 inches in Length, 1¾ inch Cutter, 
Smooth, 9 inches in Length, 2 inch Cutter, 
Smooth, 10 inches in Length, 2¾ inch Cutter, 
Jack, 14 inches in Length. 2 inch Cutter, 
Jack, 1.5 inches in Length, 2¼ inch Cutter, 
Fore, 18 inches in Length, 2¾ inch Cutter, 
Jointer, 22 inches in Length, 2¾ inch Cutter, 
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 
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ALL 
FREE 

to 
Electrician 
and 
Mechanic 
Readers 

Refinish a Piece of Your furniture at our Expense 
Let Us Send You the Materials f REE 

WE WANT a sa~ple of wood':.finishing done with our preparations in· 
, your home. We will send the materials to do the work. Here they 

are: 
A bottle of Johnson's Electric Salvo 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-
• A sample of Johnson's Prepared Wax to give that beautiful "hand-rubbed" 
effect-

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

do not use on acc6un.t 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-color book, free 
at once? Learn from the test the beautiful effect obtained from the use of 

Johnson's Wood.Dye , 
,' ~ 

It is not a mere stain. It is a deep seated dye--sinking into the por,es of , '1:, <:i':;., 
the wood and bringing out the beauty of the grain. When finished with :<:" .... ,_. .,c,"°.c, 
Johnson's Prepared Wax you have a permanent finish of real beauty and ~o,.__ .... ({__r§:"°&-" 
most artistic effect. We w,ant to give you these three packages at once. ~ <io"J,. l:i;"' 
Send _ten cents to partially pay cost of packing and postage - using ,p ,,,.,,::;."' ~" 
coupon below for your convenience. -"-• -;:..."",\~"°"

0 

y :-.; ~ 

J ohnson's Wood Dye co~es in 14 Standard shades: ..n..'V ,._◊ .... ?i-"'1-.... +· 
~....- <l .... '1?<$'(,.~ 

No. 126 Light Oak No. 130 Weathered Oak . '!> "'"~"°"' ;y"'._.,0 
No. 123 Dark Oak ,No. 131 Brow" Weathered Oak .._,"' ~ o '-<§> Q,,,. • 
No. 125 l\1ission Oak No. 132 Green Weathered Oak "- ""' ~~"'q,"-"' ••• Jo. 
No. 140 Manilla Oak No. 121 Moss·Green D .,❖~~ o,'> .•• .-~., 
No. 110 Bog Oak No. 122 Forest Gree,i ,'!> "' .,5;- • __ .. ··~-~~-..... -·~<}

0 

No. 128 Light Mahogany No: 172 Flemish Oak "-' .,.,_ o"° .-·,._'>0 
.;;-

No.129 Dark Mahogany No. 178 Brown Flemish Oak D ❖<f..~"--<cf" 
Half-pints, 30c; pints, 50c. Johnson's Prepared ~'!>1:,"'.._~o-~"' _ .. • .,<I 

W O d :,..D .§':--.."' "<$-~- ,, 
. ax 1 Fe an 

1
25bc pa

1
c
1
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1 
geds: Als<? soldd in

1 
large ~ ,;:,"'' 

0
2};-.... 1:,"' ""' .-<~~.,_ <$' 

sizes. or sa e y a ea mg pamt ea ers. , , <. 0 .,'9 ~1:>"' v 

Send coupon today to ❖ ., .,, ❖ ., /;s,"'> "".•: 
S C J h & S R . w· , , .,_o:(;\,"'-,.... " ,;.v ,<."' . . o nson on, ac1ne, 1s. , ,.. ..... 5;- 0 .,.o ,,..., ... ,"' ..,,~ ""'.· ,., 

, c.,e.~~00 ;§ ~~ o,o '\, ❖ v 
" Wood finishiag Authorities" , .... G. ❖"-<' Gj ~ ~ ~"' 

" ' 
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TELEGRAPHY 
TAUGHT 
in the shortest possible time. $ $ The Omnlgr.iph Automatic 
Tr.wsmlttcr combined "ith 
standard key and sounder. 
Sends you telegraph mes­
sages at any spec~ just as an 
expert operator wou)d. Fh·c 
styles $2 up; circular free. 

LEARN HOW TO INVENT 

Omnigraph Mfg, Co. 
◄ 1 Cortlandt St., Nnw YORK 

Our scientific lessons and problems teach the art 
by correspondence . •. . Write for free booklet 

SCIENTIFIC SGHOOL OF INVENTION PROVIDENCE, R. I, 

A School WI• th1· Il Itself ;re~~d~~I c;ri~~~i~n oo/\~l~~~?nnJ::O~~~r:i,~ 
vanoua branches to a pomt where the careful studcn l 
comprehends the complete desianinu:. care and operation 

of a dynamo or motor, and I chapter on electric automobiles, outlining their construction, care, and opcro.tion, and alf about alorage 
batteries and how to handle them. Each subiect is carefully written and to the point. After a student studies a subject, he is ques­

tioned on that subject in auch a mcnner aa to brinv dearly to his mind the point> he 
needs lo know ~ardinv same. A DICTIONARY in back of book will enable him 
lo learn the mcanin11 of any electrical word, tenn 1 or phrase used in this book, as well as 
hundreds of others in common use. All required tables necessary in the study are in it. 

TABLE OF SUBJECTS 
Chapter Chapter 

I. Wlrlnll XII. Armoture Reoctlon 
II. Electric Botterles, Elec• XIII. Sporldni! 

tro•Plotlnll XIV. Wind Ina of Dynomos 
Ill. l\loanetlsm ond Motors 
IV. The Mofinetlc Circuit XV. Proper Method of Con• 
V. l\loiinetlc Traction nectlna Dynomos and Motors 

VI. l\lofinetlc Leokofie -Self-Excltotlon 
VII. Enerayln Electric Circuit XVI. Dlseoses of Dynomos 

VIII. Colculotlon of Size of ond ·Motors, their Symptoms 
Wire for l\loi!netlzlnii Colts ond How to Cure Them 

IX. ColculotlonofE.M.F.'s XVII. Arc ond Incandescent 
In Electric Mochlnes Lamps 

X. Counter E. M. F. XVIII. Meosurlna Instruments 
XI. Hysteresis and Eddy XIX. Alternatlna Current 

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

rihu~isu1;igcNEt i~e~1;,~1<!::c~1:i
0!iih1{:g~~!801~t b~~i~~nct

0
d ::g~v~x~~;~:~~rjt: 

return. Your declsJoo will be what thousands ot others hns been. Money would not 
buy it 1f it could not be duplicated. We could print tesllmoninls by the hundreds. It ta 
best to.order and be your own Judge ot its merits. . 

Cl I d Ar tu W ks • AMERICA'S GREATEST REP,UR WORKS eve an ma re or ' Cleveland. Ohio Armnture,aodFieldswound-Commu~!!!!'•~ 

. "Something Electrical Hotel Cumberland 
For 

Everybody" 
Catalogue 24M, 184 ·pages, 
1000 IDustrations, with Net 
Prices on application 

Anti-Doc. Medical 
Battery, $2.00 

HI UP DRY BATTERY} "A" 2½ xtH~ S0.25 
GUARANTEED FOR "B•' 3x7½ .60 
IGNITION WORK. ••c .. 3½ x 8½ .60 
D. P. Pony Telephone Receiver for Wireless, I.000 ohms, 2.50 
No. 4-165 Hand band and one receiver, 1000 ohms 3.50 
No, HG5 •• " two G.00 

Eureka Telegraph Instrument 1.15 
Magneto Telephone No. 1514 for-Jong lines, each 5.5~ 
Battery Call Telephone, for short lines, each 2.50 
Mcsio Electric Engines, three sizes, . SO. i5, Sl.00, 1.25 
Trouble Lamps for Autoi, Motor Boats, etc. 1.25 
Elite Battery Ammeters 2.00 
Call Bell Outfits .GO 

Floor Tread for Servant's Call 
Battery Rheostats, 20 ohms, 
Electric Vibrators (3 styles) 

.76 

.G5 
$5.00, $10,00 and $15.00 

MANHA TT AN [LECTRICAL SUPPLY Co. 
NEW YORK 
17 PARK PLACE 

CHICAGO 
188 FIFTH AVE. 

New York 

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

all surface lines 

r~, . ~ • Ideal Location 
~, Near Theatres, Shops, 

, and Central Park 
,\~. . 

New and Fireproof 
Strictly first Class 
Rates Reasonable 

All Hardwood Floors 
and Oriental Rugs 

10 minutes walk to 

Twenty Theatres 

Transient Rates, $2.50 with bath, and up 
Excellen·t Restaurant. Prices Moderate 

Send for Booklet 

Harry P. Stimson R. J. Bingham 
Formerly with Hotel lmpcrfo.1 Fonncrly with Hotel \Vooclward 
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Would You 
Like to Own 
A GOOD RELIABLE 

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

• able dies 13-1.6 diam., 5 Taps, I Die Stock, 7 in. long and 
Tap Wrench Die complete in polished case with velvet-lined 
cover. Se11/ post-paid to any address on receipt of 

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

-STYLE 
ECONOMY 

FIT 
COMFORT 

The All-Round Collar 
LI TH OLIN 
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 i~ any style and size. 

• COLLARS 25c CUFFS 50c 
Always sold from a RED box 

Avoid Substitution 

lf not at your dealer's, send,giv­
ing styles, siu how many, with 
remittance, and we will mail,jJost­

paid. 
TH[ FIBERLOID COMPANY 

Dept. ~6 7 Waverly Place, New York 

Holtzer-Cabot 
Wireless Operator's 
Head Receivers 
Double head band, leather 
covered:and padded-pneu­
matic air cushions, com­
plete with cord : 

600 ohms, $10.00 
1000 " 11.00 
1600 " 12.00 
2000 · " 13.00 

For a short time we will give, 
without charge, with each order for 
head receivers, a chart, to hang, 
bearing continental wireless code. 

Send to nearest office for BULLETIN NO. 2082 and Dlsoount 

THJ3 HOLTZER-CABOT ELECTRIC CO . 
Boston (Brook.line) Mass. 

Western Office :-396 Dearborn St., Chicago, ru. 

Own a Home Bench 

·1, 

!~~~ .. 1 
No. 4 ;c 

s I· 

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

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

Grand Rapids Hand Screw Co. 
930 Jefferson Ave., Grand R.apids, Mich. 
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Let us Send You Our Boohl 

An interesting book of time and labor-saving "YANH.EE" TOOLS for Electricians. 
High grade tools at reasonable prices. The book is the embodiment of Yankee ingenuity illus­
trated with photographic reproductions of the tools in use. It is worth having. Serid to-day. 
A postal brings lt U you mention "Elect. & l\lech," Ask your clealer for "YANKEE" TOOLS, 

NORTH BROS. MFG. CO. 

Tllophone, 2689 Oxford 
C. E. ROGERS' BRASS FOUNDRY 

Brass, Bronze1 Aluminum & Composition Castings 
OP EVEBY DEBCllll''?ION 

WemakeParson'sMani:anese Bronze, WhltcBrassforAuto 
Castings, and White Nickel Bronze .. Special High-speed 
Bearing Metal. Special attention given to Fine Castings. 

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 

Faucet Water 
Motors, $1.~~ 
These Motors have emery-wheel and 
pulley to run sewing-machines. fans, 
etc. Sl!.Il1ple Motor free to Agents 
in sections where we have no repre­
sentl!.!ive. 

ENGINE INDICATORS 
Reducing Wheels, and Planimeters for Engineers 
ALCOHOL Stoves, Lamps, Flat-irons 

Send for Catalogu..-----­
Lippincott M. & A. U. Dept., Newark, N.J. 

PATENT SPECIALIST That's ME 

FREE, prompt and cheerful answers to questions. 

F R E E Preliminary search and honest opinion. 

FREE Mechanical and protectional assistance. 

FREE "Patent Pointers" & "Money Getting." 
STERLmG P. BUCK, 509 No. 2 St., Washington, D. C. 

LOOK HERE 
Miniature sockets, 7 cents 
Miniature 4 1-2 volt lamps, 14 cents 
Alcohol blow torch, 56 cents 

SEND STAMP FOR LARGE CATALOGUES 
Dept. 9 

KEillMAN ELlCTRIC CO., Toledo, Ohio, U.S.A. 

Philadelphia, Pa. 

WIRELESS 
RECEIVERS 

AdJuatnble hcnd bnnd wlth 
bnll nnd socket fttlinga'givo 
a comlortnblc o.nd snug tlt-

~ifli cffc~c:d,"~~Jfyh1J~i:;E~~~~ 
Corda Join nt the brenat. 

PRtoELIST 

L5~':;f,~~• w!th 7 _foot f'u~~ 
2000 " • - 9.EO 
8000 " -10.00 
4000 " - - IO.LO 
SpccioJ prices in quantltiea. 

Soft Rubber Ea.r CuahiOna 
supplied atliO cents per pair. 

S.H. COUCH CO.,lnc. 
Telephone Manurs 

156 PURCHASE STREET 
(Wirelcsa Dept.) . 

BOSTON MASS. 

Announcement! 

THE WIRELESS EQUIPMENT CO. 
OF BAL Tl MORE, MD., 

ftas taken o'ber tfte business of 
MR. W. C. GETZ 

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

ADDRESS ALL COMMUNICATIONS TO 

THE WIRELESS EQUIPMENT CO. 
WEST ARLINGTON, MD. 

We Want You to Become Familiar With 

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

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

a-13, 4-36, o-32, s.32, 10.24, 12.id 
and 14-20 "Hercules" Machine 
Screw Taps. Sent post-paid to 
any address on receipt of $1 .25 

84-Pagc Catalogue F1•cc 

E. F. ~EECE CO. Greenfield, Mass. 
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0 n Free ·Trial 
. Until Jan. 1st, 1910 

At Our,. 
Expense 

Our story Is quickly told, We wlll send yon a Hess Steel Furnace and 
complete beating outfit, Including pipes, regletAre, ftttloge and everything 

needed. for from f25 to,6100leee than you can buy fromdealers,and deliver It 
at your station. freight prepaid. You may place the purchase price lo tbe 
hands ot your local banker who will bold tbe money until Jan,,lst, 1910, 
while you test the beater. 

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

No45 
,u; Leader,, Steel 

Furnace 
Price $49 Reif!'t":r~'!tr.. 

and freight charges both ways. Ask ue more about It. There's 
money In It for you. Our great co-operative plan makes you a 
partner In our success, We explain this wltb. every estimate, Tbls 

·. ':!it:::~t':.~~11:~t~.tn;~".ii ;~~~:ci~~'V~fr::A ~~1~'!:~!8
' We Dcliv':.':: ::Jh·~~t~~ Ohl~ rut...~.=hl> 

Heating Plans Free! Write for Booklets! 
Sond us a. rough sketch of any building that yon wish to hcnt nod-,vitbont nay chnrgo or obligntion on yoar part:, we 
will hnvo our experts prcpnro B ,implo, clear pla.n, which you ca.n cnslly uodorsi.ood, showing ovor.v detail of tho 
furnnco, pipe,, registers, etc., in their proper places,, with tho oxnLt cost to you ot the complete equipment. 

The lie@& Furn nee will burn o.ny fueL Beside!! any kind of cont. or wood;--chlps, twisted stmw
1 

corn 
cobs or noy othor wnsto fuel can bo utilized nod ~1onoy uved. 

Our freo booklets, "llotlcrn Ful"nocc IJentln,:- 0 nud "Tbcec Bear Wltnea■• 0 civo Tnla.a.ble informa­
tion a.boa., boating any UuildlogperfecUynnd cconomicnlly, Write today Cor the11c booklet.a. 

Hess Warming & Ventilating,Oo. 1 r 908 Tacoma Bldg., Chicago 

When Henry Disston was asked: "What do you put in your saws?" 
He replied: "Good steel and honest work." 

UPON THIS FOUNDATION IS BUILT 

DISSTON QUALITY 

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

HENRY DISSTON ®, SONS, Inc. 
KEYSTONE SAW, TOOL, STEEL, AND FILE WORKS 

PHILADELPHIA, PA. 
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KElJFFEL & ESSER CO. 
127 Putton Street, NEW YORK Clen'I Office and Factories, HOBOKEN, N. J. 

CHICAGO ST. LOUIS SAN FRANCISCO MONTREAL 

Mathematical and Drawing Materials 

Surveying Instruments Measuring Tapes 
Our PARAGON ORA WING INSTRUMENTS enjoy an excellent and wide re12utation. They are of 

the most precise workmanship 1 the finest finish, the most practical design and are made m the greatest variety. 
We have also KEY and other orands of instruments. Our complete catalogue on request. 

STURTEVANT 
===FORGES==== 

I Wireless Apparatus I 

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 Orncr AND Won:s 

HYDE PAR.K MASSACHVSETTS 
705 

Wonderful 12 x 6 inches 
ELECTROPHOROUS 

AND APPARATUS 
Two rubs gfrcs a stinging :.1 1n . .:Spark, 
G in. to a meta.I conductor. Charges 
Leyden Jar, Lifts and Holds Up a 9 in. 
4 oz. tin pie plate, Sl.25 

Send for our great catalogue 

HERTZIAN ELECTRIC GO., 1009 E. 42d St., Brooklyn, N.V. 

ADJUSTABLE SPARK GAP. PRICE $5.00 
Has polished Italian marble base, screw adj·ustment1 
hard rubber posts and metal parts are of acquerea 
brass. The spark points are of a special alloy, havm,g 
several unique q_ualities, which are descr)bed in ce(ail 
in our illustrated catalogue, devoted entirely to wue­
less apparatus, a copy of which will be mailed upon 
request. 

CLAPP=EASTHAM CO., 
729 BOYLSTON STREET, BOSTON, MASS. 

'"This is AC CURA TE'' 

ECLIPSE· 
Battery Ammeter 

O to 30 An1veres 
Tells EXACT condition of your dry batteries, 
and indicates current in EITHER dirc'g1:J~()o 

ELDREDGE ELECTRIC MFG. CO. 
12 P. 0. Square, Springfield, Mass. 

ABERNATHY RAPID ACTING VISES 
ARE PARTICULARLY RECOMMENDED FOR 

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

Please state your requirements and write for particulars. 

THE ABERNATHY VISE & TOOL CO, 
329 Endlewood Avenue CHICAGO, ILL. 
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ELECTRICIAN AND MECHANIC 
INCORPORATING 

Bubier's Popular Electrician 
Amateur Work 
Building Craft 

PUBLISHED MONTHLY BY 

SAMPSON PUBLISHING CO. 
BOSTON, MASS. 

F. ;R. FRAPRIE, M.Sc. Chem.~ 
A. E. WATSON, E. E. Ph.D. Editors 
M. 0. SAMPSON 

SUBSCRIPTION, IN ADVANCE, $1.00 PER YEAR 

Established 1890 
Established 1901 
Established 1908 

In the United States and dependencies, and Mexico. In Canada, Sl.25. Other countries, Sl.50. 
Subscribers wishing to have their addresses changed must give both old and new addresses. Notice of change of ad­

dress must reach us l::iy the 1st of the month to affect the number for the month following. 

SINGLE COPY, 10 CEN"FS 

Advertising Rates on, Application 
Forms close on the 1st of the month preceding date of rublication. 
Contributions on any branch of electrical or mechanica science, especially practical working directions with drawings 

or photographs are soltcited. No manuscripts returned unless 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, 'DurhamLNe,v Hampshire. 
FOREIGN AGENTS-Arthur F. Bird, 22 Bedford Street_ Strand, ondon. 

Ramlot Freres et Sceurs, 25 Rue Gretry, Brussels, jje]gium. 

Copyright 1908, by the SAMPSON PUBLISHING .COMPANY 

Entered as Second-Class Matter July 13, 1905, at the Post Office at Boston, Mass., under the Act of Congress of 
March 3, 1879. 

VoL. XIX. JUNE, 1909 No. 12 

TABLE OF CONTE·NTS 

The Starting of Polyphas_e (Two and Three-Phase Induction 
Motors) . Prof. Wm. R. Bowke1- 49~ 

The Design and Construction of a 26 mile Wireless Outfit. Part I. Kennet/1 Ric/1ardson . 601 

A Few Experiments with Alloys 

A Closed Circuit Burglar Alarm, one Set of Batteries H.B. Boose. 

"Spotting-out" Lacquered Work and Cleaning Metal for Lacquering W. A. Jones. 

A Universal Detector . S. Fulton Kerr 

Forgin&" for Amateurs. Part VII. Prof F. W. Putnam 

Design of )I( K.W. Transformer for Wireless Telegraph Transmitter W. C. Getz 

Dovetail Joints 

·mack and Brown Boot Polishes and How to Make Them 

A Simple Potentiometer 

Questions and Answers 

Wireless Club . 

629 

533 

Trade Notes 

Book Reviews 

Douglas Hillyer 

605, 

·60T 

610· 

612 

514-

519 

524-

527. 

528" 

536 

535 



i 

ELECTRICIAN AND MEEHANIC 

"OLIVER" MACHINERY COMPANY 
Nos. 10 to ~O Clancy Street 

GRAND RAPIDS, MICH., U. S. A. 
MAKERS OF 

Machinery and Small Tools 
FOR 

MANUAL TRAINING· 
.Special Catalogue in Preparation 

EVERYTHING HIGH GRADE 

_ Write us for Machinery, Benches, Vises, Clamps, 

OLIVER "C" BAND SAW • 
MOTOR DRIVEN I 

MOTOR HEAD SPEED LATHES 
A SPECIALTY 

Planes, Chisels, Saws, Grinders, etc., etc. 
• We have them. 

BRANCH OFFICES 
OLIVER MACHINERY Co., Hudson Terminal, 

• 50 Church Street, New York 
OLIVER MA.CRINER y Co., First Nat'l Bank Bldg., Chicago 
OLIVER MACHINERY Co., Pacific Bldg., Seattle 

----NEW----

12" MANUAL TRAINING LATHE 

Cl Retains all the good 
points of our well-:-known 

----10" 
but • designed for larger 

work 

REED QUALITY and 
WORKMANSHIP 

WRITE US BEFORE DECIDING ON YOUR NEW EQUIPMENT· 

F. E. REED COMPANY : Worce~te1l"s, Mass.· 
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THE STARTING OF POLYPHASE (TWO AND THREE-PHASE) 
INDUCTION MOTORS 
PROF. WM. R. BOWKER 

It is often desirable that an "induc­
tion" motor should start under load 
without demanding an excessively 
larger current than that utilized when 
running at full load. Under such cir­
cumstances the "rotor" (secondary) 
windings must have a certain resistance. 

In practice this resistance can be in­
serted by having a three-phase "rotor" 
winding, the ends of which are connected 
to "slip rings" with brushes. In this 
"secondary circuit" a three-armed rheo­
stat switch is connected, and the resist­
ance which it controls can be gradually 
cut out at starting, until when running 
at full speed all resistance is cut out, and 
the three brushes are short circuited. 
After this the rotor windings may be 
short circuited by means of a short cir­
cuiting device fixed on the rotor itself, 
generally placed at the slip ring end o"f_ 

. the "rotor" shaft. Under sU:ch circum­
stances the brushes can be lifted, which 
prevents wearing of the brushes and 
rings. 

The "slip ring" type of motor differs 
from the "squirrel cage" motor only in 
the "rotor" (secondary) circuit, which 
is coil wound and connected to slip 
rings for starting with resistance in the 
''rotor'' windings. 

Once the motor is started, and the 
"rotor" (secondary) short circuited, its 
characteristics are similar to those of 
the "squirrel cage" type. 

If a motor is required for purposes 
where it is not necessary to start under 
load, the "squirrel cage" rotor is prefer­
able; for the dispensing with slip rings 
and brushes possesses practical advan­
tages. 

Tlie "squirrel cage" induction motor 
is .started by supplying a lower voltage 
(than the normal working E.M,F.) to 
the "stator" (primary) windings by 
means of an auto-transformer. Various 
voltages may be obtained by connecting 

to different tappings or steps on the 
au to-transformer. 

By means of applying different volt­
ages to the (primary) stator, by means, 
of auto-tran~formers and controller tap­
pings, variable speed can be attained, 
a very desirable requirement, under cer­
tain practical working conditions. 

• The "torque" of the "squirrel cage" 
type of motor varies as the square of the 
E.M.F. applied to the "stator" (pri­
mary) circuit. 

This type of motor can b~ started up 
under load, but it requires a very heavy 
and -abnormal current, which is dis­
advantageous. 

For starting under heavy load, where 
gradual speeding up is required, the 
"slip ring" coil wound -"rotor" (second­
ary) is preferable to the "squirrel cage" 
type; because in starting against a 
heavy load the starting current is not so 
great. 

Any starting torque required, within 
reasonable limits, can be obtained with­
out producing undue strain on the gen­
erating plant. 

With the slip ring motor the control is 
effected by varying the ·resistances in 
the "rotor" (secondary) circuit of the 
motor as hereafter described. • • 

For variable speed where constant 
stopping, reversing and starting again 
is required, both the "squirrel c~ge" 
and "slip ring" motor may be used. The 
former is more suitable for starting at 
light loads and the latter for starting 
unq,er heavy loads.· 

Both typ_es of motor are ideally suit­
able for constant speed work. In fact 
the constant speed type can be built to 
carry a considerable overload with a 
comparativeu, -small drop in speed. 

As previously stated polyphase cur­
rent induction motors may be provided 
either with or without slip rings. 

In case of the induction motors with 
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squirrel cage wound rotors, which pos­
sess no "slip rings" nor yet metallically 
connected to the external supply circuit, 
the "rotors" are started and rotate in­
ductively. 

They can be started by simply closing 
the field (stator) or primary switch, and 
the motor will then carry its load up to 

lbwer//t:1/ns 

fi.9 . .f. 

nearly "synchronous" speed, but with a 
large first rush of current. 

In order to cut down the starting cur-

7;'vnnin_g 

rent in this form of motor, when the 
maximum starting torque is not required, 
a rheostat, compensator, or auto-trans­
former special starting switch can be 
used. 

In the case of "two-phase" motors, a 
rheostat, compensator or special starting 
switch should be used; and in the case 
of "three-phase" motors, a compensator 
or special starting switch. 

The "rheostat" consists of two equal 
resistances inserted between the "line" 
and the two "phases" of the motor, and 
a switch by which the line resistances 
may be gradually cut out of circuit. 
These resistances should only be in cir­
cuit at "starting," and when the motor 
is "running" the switch should be left' 
in the position in which the resistance 
is short circuited. The method of con­
necting such a "rheostat" in circuit is 
shown in the diagram, Fig. 1. 

Fig. 2 shows the diagram of connec­
tions employed for a "three-phase" 
motor with compensator. The "com­
pensator" (auto-transformer) consists 
of coils (two for: "two-phase" and three 
for "three-phase") wound upon a)ami­
na ted iron core. 

When the switch is in circuit in the 
starting position, the current from the 
line passes through the compensator, 
the windings of which are provided with 
·a number of taps (Figs. 2 and 5), so that 
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~otor current maybe obtainedatvarious 
voltages less than the line voltages. . 

Switch blades 2, 4 and 6, Fig. 2, are 
in the main line, and 1, 3-aJ:!.d 5 are con­
nected to the motor. 

Compensators (auto-transformers) are 
usually supplied connected for the low­
est starting voltage and torque. If the 
motor will not start its load, the next 
higher voltage taps should be tried an"'d: 
so on until taps are found that give the 
required torque. 

In the starting of polyphase motors 
• of the type under consideration (squirrel 

cage without slip rings), the switch is 
inserted in the contacts of the "starting" 
side, and this places the compensator 
windings in circuit with the "stator." 

When the "rotor" has attained its 
speed the switch is quickly pushed over 
on to the "running" contacts. The 
"compensator" windings are then en­
tirely disconnected, and the motor is 
practically "short-circuited," and takes 

its current directly from the lines at full 
voltage. 

The special starting switch for use 
with "three-phase" motors effects a 
change in the connection of the "stator" 
winding from "Y" (star) connection at 
"starting" to "delta" ~ (mesh) con­
nection when "running." Fig. 3 illus­
trates the diagram of connections. To 
reverse the direction of rotation of the 
"rotor" interchange any pair of leads 
from the line. 

In the case of "two-phase" motors, 
the special starting switch effects a change 
in the connection of the coils of· the 
"stator," from "series" at starting, to 
"parallel" at rnnning. Fig. 4 is a dia­
gram of connections for a "two-phase" 
four-wire system. 

To reverse the direction of rotation of 
the "rotor," interchange any two leads 
coming from the line to either phase. 

Figs. 5 and 6 illustrate respectively 
• a diagram of connections for a two-
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phase four-wire system,. and an outline 
dimensioned diagram of a 30 h.p. auto 
starter. 

In the case of a "two-phase" three­
wiresupply:system, the terminals marked 
A and B, Fig. 4, on the back of the 
switch, should be connected together and 
to the middle wire of the supply. 

In the case of motors of small sizes, 
they can be started by merely closing 
the main switch and are not, as a general 
rule, furnished with a starting resistance 
or compensator. 

Fig. 7 illustrates a two-phase and 
three-phase motor connected to "auto­
starters. 

The above conditions are referring to 
"squirrel cage" wound motors. In the 
case of induction motors with "former" 
( coil) wound "rotors," it is of a practical 
advantage to insert in the "rotor" cir­
cuit, through the intermediary of "slip 
rings," a starting."theostat." The .. dia­
gram of connections is shown in Fig. 8 .. 

In starting, the main switch is closed 
and the motor started by moving the 
handle of the starting rheostat slowly 
from contact to contact, allowing time 
enough on each contact for the motor to 
attain its maximum speed. The interval, 
however, should not be much longer than 
30 seconds, since overheat~ng of the 
rheostat might ensue. . 
= When a "short-circuiting" device _on 
the "slip-rings" is used, it should be 11;~ 
serted in circuit, after the "rheostat 
handle has been moved over to its last 
position. The handle of the starti?g 
rheostat may then be returned to its 
starting position. . 

The speed of induction motors 1s pr~c­
tically constant and does not vary with 
slight changes of voltage. 

The output of an induction motor 
varies with the square of the voltage ~t 
the motor terminals. For example, if 
the terminal voltage happens to heu-15 • 
per ·q~nt. low (85~per cent. of tfie ralfed 
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voltage), a motor, which at the rated 
voltage, gives a maximum of 200 per 
cent. of its rated output, will give only 

( 
85 ) 2 • • • 

100 X 200 = 144 per cent. of its rated 
output. 

Two hundred and 400 volt motors 
may be safely operated at_ 220 and 440 
volts respectively, since all motors have 
an ample margin in heating. 

At the higher voltage the "efficiency" 
and "power factor" will be decreased at 
light loads; the full load constants being 
approximately the same. 

Although the output of the motor may 
be increased by raising the voltage, the 
current taken when running light -will 
be increased in direct proportion, _while 
the current at full load will be changed 
to a less extent, depending on. the char­
acteristic of the machine. 

Standard· 50 cycle motors may be 
operated on 60 cycle circuits at their 
rated voltage. The maximum output 
will be decreased about 10 per cent. and 
the apparent efficiency will be slightly 
higher at all loads. _ 

The smaller sizes of motors with 
squirrel cage "rotors" are started by 
simply closing the main switch without 

any starting device. At starting, these 
motors require from five to six times full 
load current, and give about twice full 
load torque. 

Similar wound motors of larger sizes 
with "compensators," take about full 
load current in the line on the first step 
of the compensator, and exert about 30 
per cent. of the full load torque. On the 
second step, both "torque" and "cur­
rent" are increased proportionally. If 
the compensator is not used at starting, 
the motors wi11 require frqm six to eight 
times full load current and will give l,½ 
to 2 times full load torque. 

POLYPHASE MOTORS IN COMBINA-TION 

WITH TRANSFORMERS 

While. with a "non-inductive" load, 
such as incandescent lamps, the regula­
tion of transformers is within 3 per 
cent., with an "inductive" load (such 
as induction motors), the "drop" in po­
tential between no load and full load 
increases to about _5 per cent. If the 
motor load is large and fluctuating, and 
close lamp regulation is important, it is 
desirable to use separate transformers 
for the motors. 

For the operation of "induction" 
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motors on "three-phase" systems, either 
two or three transformers may be used. 
Wherever a suitable size of transformer is 
available, however, three transformers 
are preferable, since in this case each 
transformer acts as a reserve to the two 
others, and thus provides for the opera-

tion of the motor, even if one of the trans­
formers should become disabled. 
i.# For the larger "motors" the capacity 
of the "transformers" in "kilo-watts" 
should equal the output of the "motors" 
in "horse power." Thus a 50 h.p. motor 
requires 50 k.w. in transformers. 

Small motors should be supplied with 
a somewhat larger transformer capacity, 
especially if, as is desirable, they are ex­
pected to run most of the time near full 
load, or even at slight overloads. 

The three transformers, with their 
"primaries" connected to the "genera­
tor," and their "secondaries" to the 
"induction" motor, in a "three-phase" 
system, are shown in Fig. 9. • The three 
"primaries" are connected between the 
three lines leading from the generator, 
and the three "secondaries" are con­
nected. to the three lines leading to the 
motor, in what is called "delta" I::,. (mesh) 
motor, in what is called "delta" t:,. 
(mesh) connection. 

The connection of two transformers 
for an "induction" motor on a "three­
phase" circuit is shown in Fig. 10. It 
is identical with the arrangement in 
Fig. 9, except that one of the transform­
ers is left out and the two other trans­
formers are made correspondingly larger. 

The copper required in any three-wire 
"three-phase" circuit for a given power 
and loss is 75 per cent. of that necessary 
with the two-wire "single-phase" or 
four-wire "two-phase"system having the 
same voltage between lines. 

.tl!ads 
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The connections of three transformers 
for a low tension distribution by the 
four-wire "three-phase" system are 
shown in Fig. 11. The three "trans­
formers" have their "primaries" joined 
in "delta" .6. (mesh) connection, and 
their "secondaries" in Y (star) connec­
tion. The three upper lines are the three 
main "three-phase" lines. and the lowest 
line is their common "neutral." The 
difference of potential between the main 
con_ductors is 200 volts, while that be­
tween either of them and the neutral is 
115 volts. 

Two hundred volt motors are joined 
to the mains, while 115 volt lamps are 
connected between the mains and the 
"neutral." The neutral is similar to the 
neutral wire in the "three-wire" system 
and carries current only when the lamp 
load is out of balance. 

Generol"or 

The potential between the main con­
ductors should be used in calculating, 
and the section of the neutral wire should 
be made in proportion to each of the 
main conductors that the lighting load 
is to the total load. When lights only are 
used, the "neutral" should be of the 
same size as the main conductors. 

The copper then required in a four­
wire "three-phase" system of secondary 
distribution to transmit a given power 
at a given loss is about 33.3 per cent., 
as compared with a two-wire "single 
phase" system or a four-wire two-phase 
system having the same voltage across 
lamps. 

The connections of two transformers 
for supplying motors on the four-wire 
_"two-phase" system are shown in Fig. 
12. The leads from one transformer are 
connected to terminals 1 and 3 respec-

• 
/tlolor. 
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tively, and the leads from the other. 
transformer to terminals 2 and 4 on the 
connection board of the motor. 

This system • consists practically of 
two separate "single-phase" circuits, 
half the power being transmitted over 
each circuit when the load is balanced. 
The copper required as compared with 
the "three-phase" systen:i. to transmit a 
given power with a given loss and volt­
age between the lines, is 133.3 per cent. 
-i.e. the same as with a "single-phase" 
system. • 

Each lead for a "thr~e-phase" motor 
should be 58 per cent. of the cross-sec­
tion of each wire of the "single-phase" 
system, based on the same apparent 
kilowatt capacity and voltage. 

The "drop" of voltage in lines supply­
ing ·motors alone is due to "inductance" 
as well as "resistance." 

Before starting the motor, the three 
secondary voltages should be tested by 
means of a "voltmeter," or an incan­
descent lamp, to ascertain whether the 
connections have been properly made,. 
since with wrong connections exce!sive 
currents will fl.ow and bum out the trans­
formers and possibly even the motors. 

Long-Distance Typesetting 

What may be described as a long­
distance linotype machine, operated by 
wireless telegraphy, is suggested by 
Hans Knudsen, a Danish resident of 
London. According to an account in the 
London Chronicle, this has already been 
successfully used in connection with an 
ordinary typewriter. Says the paper 
just named: 

"The possibility of somebody in the 
future sitting before a keyboard in St. 
Petersburg and setting up type in a 
London newspaper office by wireless 
telegraphy was suggested to a little com­
pany of wondering people at the Hotel 

Cecil last evening. They were inspecting 
a remarkable· apparatus invented by 
Hans Knudsen, a Dane, who has been 
a resident here for the last eight years. 
Twelve months ago Mr. Knudsen con­
ceived the idea that a valuable saving 
of time would be affected in a newsp:i.per 
office if a wireless message could 'arr ve 
in type.' . Till then he had taken no 
active interest in wireless telegraphy. 
He set to work in earnest, and the result 
of his experiments was seen at the Hotel 
Cecil yesterday. Mr. Knudsen appears 
to have hit upon an extremely simple 
contrivance. For one thing he dispenses 
with the Morse code. All the operator 
has to do in fact is to spell out his mes­
sage on a keyboard containing the letters 
of the alphabet. Over the keyboard 
there is a traveling contact-carrier. As 
it passes over a key which has ~een 
pressed down by the opera tor there 1s an 
electric spark. At that moment the 
carrier on the _receiving instrument -
which is working in perfect harmony 
with the transmitter, _halts at the same 
letter. In this way, letter by letter, the 
message is received. Yeste:d:3-y 3:. type­
writer, attached to the rece1vmg m~tru­
ment recorded each letter as it was sent 

• by the transmitter. In its place, for the 
purpose of typesetting, there will be, of 
course, a linotype machine." 

The machine thus shown is merely a 
model but The Chronicle states that 
Mi:. K~udsen hopes to give a demonstra­
tion with the complete apparatus. 

Only flan;i.ing arc and high-e~ciency 
incandescent lamps are used m the 
business portions of Berlin, andl90 per 
cent. of the outdoor lighting is now done 
with flaming arc lamps. Both tantalum 
and tungsten lamps are used, but the 
former are seen usually in old fixtur~s 
where the lamp cannot be placed verti­
cally. 

.... 



ELECTRICIAN AND MECHANIC 501 

THE DESIGN AND CONSTRUCTION OF A 26-MILE WIRELESS 
TELEGRAPH OUTFIT-Part I 

KENNETH RICHARDSON 

The enthusiastic wireless fiend does 
not content himself with coherers, re­
lays, etc., but uses the more efficient 
apparatus-detectors, tuning coils, con­
densers, telephone receivers, etc. The 
cost of a coherer-rel;iy set is too great 
for the average experimenter, and be­
sides, they do not work as accurately or 
as far as the newer apparatus. The co­
herer-relay set is nevertheless used in 

twice as much power is needed to trans­
mit messages in the day as in the night. 
The transformer is about twice as effi­
cient as the spark coil and costs about 
half as much. A one-quarter kilowatt 
transformer can easily transmit 25 miles 
and at times it can transmit upltoj150 
miles over salt water. A transformer is 
operated by alternating currents at1'.a 
pressure of from 110 to 500 volts. The 

i EBOltl'rE ell H~llO W(I 

BASE 1" 4," " 
11~BU FEET (If.). X t I. 

Fig. 1. Spark Gap 

many stations to call the operator. In­
struments constructed from the follow­
ing plans will be found to be very simple 
and efficient. The cost is far below that 
of a coherer-relay set. The experimen­
ter may make many small variations of 
construction to better suit the circum­
stances. 

The instruments of the transmitting 
side are lis~ed below in order of con­
struction. 

a-The Induction Coil. This may be 
either a spark coil or better, a step-up 
transformer. 

b-The Spark Gap. 
c-The High Tension Condenser. 
Three one-point switches are .required 

to vary the capacity of this condenser. 
d-The Sending Inductance Coil. 
e-The Aerial Wires. 
£-Ground Wires. The same- aerial 

and ground wires used in transmi tti:qg 
are also used for receiving. 

a-V,le will not consider the·· con­
struGtion of the induction coil, as one can 
be bought at about the same price as one 
can be made successfully. A three-to 
fiv,e-inch coil, according to the power of 
the spark, will be required to transmit 
messages 25 miles day or night. About 

secondary, being wound with more 
turns of finer. wire. than the primary, 
raises the voltage to froml0,000 to 50,000, 
according to the design of transformer. 

The spark coil or the transformer is 
connected to the source of current in 
series with a telegraph key, through a· 
double-pole, single-throw knife switch 
with proper fuses. The· telegraph key 
may be of the ordinary form if heavy 
platinum contacts are used. The key 
should be shunted by a condenser made 
of ten or twelve sheets of double thick­
ness paraffined paper 5 inches by 7 inches 
with eight or ten sheets of tin-foil be­
tween. Some large wireless telegraph 
keys have magnetic blow-outs, contacts 
in oil, etc., to reduce the arcing at the 
contacts . 
. b-The ·spark gap made of rods of 

zinc is the most efficient known. From 
1-inch oak or ebonite, cut out a piece 8 
inches long by 4 inches wide, and bevel 
the edges. In the middle of this base 
3-16in. holes are bored 5½ inches apart. 
Two standards of brass 3 inches long by 
¼ in. in diameter are now made.~ At 
three-quarters of an inch from one end 
of each standard is drilled a full 3- l 6 
inch hole which is to receive the spark 
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gap rods. A hole is drilled in each tween the tin-foil sheets and t?e glass 
standard for a thumb screw to tighten plates, serving to make connections. (',. 
the spark gap rods when regulated. similar connection is made on all t?e six 
About one-quarter inch from the top of plates. The tin-foil sh,eets are 4 mches 
each standard another hole 1-16 inch in by 7 inches and are pasted only on one 
diameter is drilled to take the connect- side of the glass. A margin-I,½ inchiwide 
ing~wire. A thumb screw is fitted in the all arbund the glass is wide enough be­
top.to clamp the wire. Each standard is cause the spark gap electrodes are ?nly 
now tapped at the other end to take a about ¼ inch apart when !the c01l !s 
3-16 inch.brass screw which, with wash- working most efficiently. Each plate is 
ers, holds each standard perfectly up- now given three or four coats of. pure 
right in the holes in the base. The screw paraffin wax, letting each coat get cold 
heads are countersunk in the under side • before applying the next. The plates 
of the base. are arranged in a rack, so that they a!e 

Now cut out two pieces of brass rod ,½ inch, apart and are connected .as m 
3-16 inches in diameter by 6 inches long. Fig. 2, using three one-point switch~s to 
These rods are fitted with ebonite or hard vary the capacity. . 
wood_ handles ¼ inch in diameter by d-The object of the sending ~nduc-
4½ mches long. The rods extend 3 tance coil is not only to vary the mduc­
inches into the handles. A disc of zinc tance and capacity of the aerial, but 
3-16 inch thick by¼ inch in diameter is also to increase the energy radiated by 
soldered or screwed to the end of each the aerial by making the inductai:ce and 
rod. All edges and points must be filed capacity of the open circuit (aenal a1;1d 
off, especially the edges of the zinc discs. ground) equal to that of the,closed cir-

T~e cost of the materials for this spark cuit (spark gap, condenser and part ~f 
gap is from $1.50 to $2.50. A spark gap the inductance coil) or vice versa. T:11is 
for a transformer is the same as the one equalization is accomplished by varying 
described, with the exception that the the capacity of. the closed circuit, ~y 
brass standards should be 2 inches apart varying the inductance of the closed cir­
from centre to centre, the base and rods cuit and by varying the inductance of t~e 
being shorter in proportion. At no time open circuit. The best adjust~ent _ is 
when the primary of a transformer is found when a hot wire ammeter m series 
fully energized should the spark gap be with the aerial gives the highest reading. 
wide open. It might cause a rupture in This form of ammeter is operated by_the 
the secondary. • heating of a very fine wire. The osc11la-

c-The high tension condenser comes tions surging through the aerial ca1;1se 
next in order of construction. It is of this wire to contract and elongate, which 
the glass plate type. Seven glass plates moves a very light needle over a scale. 
7 inches by 10 inches are required. The hot wire ammeter is not .necessary. 
Double a small piece of tin-foil around a • A small Geissler tube may be put in place 
piece of No. 30 copper wire 12 inches of the ammeter if desired. . . 
long. This piece of tin-foil is pasted be- The inductance coil described below 
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was designed for use with many different 
systems of wireless telegraphy. The in­
ductance can be varied over wide limits. 

First a frame is required. The ends 
are made of hard wood ¼ inch thick by 
12 inches in diameter. Eight uprights 
each ¼ inch by 1.½ inches by 14 inches 
long are screwed on, equal distances 
apart, with the outside ¼ inch face on 
the circumference of the discs. A wooden 
frame is thus formed upon which to wind 
the wire. Four blocks of wood or rubber 
1 inch by 1 inch by 1 inch are screwed on 
the bottom of the bottom disc to serve 
as feet. The whole frame should now 
be given two or three thin'coats of shellac 
varnish, allowing the first coat to dry be­
fore applying the next, etc. Now wind 
the frame with fourteen turns of No. 8 
bare copper wire, :first passing a few 
inches through a hole in the lower end 
of one of the uprights to fasten it, and 
fasten it to a large double binding post 
screwed in the middle of the periphery 
of the lower disc. Each time the wire 
passes an upright it should be stapled 
there with small wire staples. The 
turns are one inch apart. When the 
turns are aU in place, the upper end of 
the wire is passed through a hole in the 
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same upright as the other end, led 
through and is fastened to a large double 
binding post in the upper disc. Wire con­
nectors are used to make contact with 
the turns of wire. The connectors are 
soldered to stranded electric lamp cord 
or better, to some high tension flexible 
cable. 

The object of the wire being stranded 
is because of its flexibility and ease with 
which it can transmit oscillating cur­
rents. Two or three such connectors· 
are needed. The coil is now finished and 
should look very professional like. 

All the instruments of the transmitting 
side are now finished and the aerial and 
ground wires remain to be made. 

£-The aerial may be of many forms 
but the one described below is as good as 
any, considering the cost. 

If you live in the country you have a 
great advantage because high trees can 
be used from which to suspend the aerial 
wires, and there is not so much "static" 
and induction from nearby electric w_ires 
as in the city. Two trees from 7 5 to 200 
feet a part and 50 to 100 feet high should 
be selected. One tree from 60 to 100 feet 
high will do, but the results will not be 
quite so good. If you livP. in the city, a 
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Fig 3. Sending Induction Coil 
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Fig. 4. Connections of Transmitter 

25 to 50 foot pole will be satisfac­
tory, if erecte9- on a fairly high roof. 
The higher and longer the aerial wires, 
the better the results in every case. The 
aerial consists of two lengths of copper 
wire No. 12 which are joined at the top. 
The other two ends are separately con­
nected to high tension cables which lead 
through porcelain tubes into the build­
ing. This insulated part of the aerial is 
called the rat-tail. The ,wires are held 
four feet apart by wooden spreaders 
spaced about every 75 feet. The upper 
ends of the wires are fastened to a spread­
er from which lead tw,o ¼ inch braided 
ropes. The ropes are connected together 
about five feet from the spreader. An­
other rope is fastened to this connection 
and it leads through a pulley to the foot 
of the tree or pole. The pulley itself is 
fastened by a short piece of rope to the 
upper part of the tree or pole. The rope 
and pulley allow the wires to be lowered 
to make any variations or in case of a 
violent storm. The aerial wires should 
be kept at least fifteen feet away from 
any leaves or branches. 

In the city, the wires should best be 
lowered in case a violent electric storm 
is overhead. They should at least be 
grounded when not in use and before a 
storm. Lightning arresters are useless 
in connection with any wireless telegraph 
instruments, as the lightning would de­
stroy the instruments long before it 
would have any affect on the arrester. 
In the country the trees supporting the 
aerial wires form a slight protection 
against lightning, but as stated before, 
the aerial should be grounded. 

g-The • ground wire is nearly as im­
portant as the aerial wires. The best 

ground that can be easily obtained is 
the water pipe. One copper wire, pref­
erably stranded, No. 12, is led from the 
instruments to the water pipe where it is 
clamped and soldered. It is necessary 
that a permanently damp ground b~-used, 
which is sometimes hard to find m the 
country. W·hen water pipes can not be 
used, metal plates may be used. Two 

• copper or zinc plates about 1 foot by 3 
feet are buried on .opposite sides of the 
building in permanently dainp ground. 
The depth of the plates should b~ as 
great as possible. Three feet to eight • 
feet, according to the dampness of the 
ground, is not too deep. The tw_o plates 

• are joined by a No. 12 copper w1r~ from 
which leads a No. 12 wire to the mstru­
ments. The same aerial and ground 
wires are used also for receiving. The 
instruments are connected as in Fig. 4. 

The cost of the transmitting instru­
ments inclusive of aerial and ground 
wires and exclusive of induction coil 
with battery or dynamo is as follows: 
Condenser for key ..... $ . 15 to $ • 30 

• • 50 " 9 50 Spark Gap ........... l. ,_,_ 
High Tension Condenser 1 . 50 '' 2. 50 
Sending Inductance Coil l. 25 " 2. 00 

• Ground Wires and Zinc 
Plates (2) ......... LOO·" 3.00 

Aerial Wires, Pulley, 
Rope, etc.. . . . . . . 2. 50 " 3. 50 

Total cost of above .... $7. 90 " $13. 80 
The complete set of receiving instru­

ments costs less than the complete set 
of transmitting instruments. 

These transmitting instruments should 
easily transmit 25 miles over land day or 
night in the hands of a fairly competent 
person. 

• .. 
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A FEW EXPERIMENTS WITH ALLOYS 

fiO:, 

An alloy is a compound of one metal 
with one or more others. Alloys general­
ly possess properties very different from 
those . of • the component metals. In 
some instances, their specific gravity is 

1 greater; in others, they are more fusible; 
sometimes they are more ductile and 
elastic, or they may vary in color or 
durability. In a few instances, they lose 
their magnetic property and in others, 
they become far more sonorous than 
either metal in its separate state. The 
following experiments, which can be per­
formed by any one who has access to a 
fairly hot fire with forced draught, will 
prove interesting, and may be of use to . 
any one interested in the properties of 
metals. A beautiful alloy, which is not 
very well known, but which is occasion­
ally employed by the French and the 
Japanese, in some of their artistic work, 
can be made by m.elting together equal 
quantities, by weight, of copper and 

. antimony. This alloy can be cast in a 
• mould, when it will be found to possess 

a beautiful violet hue, and to be much 
harder than either of its components. 
When copper and tin are melted together 
in proper proportions, the resulting 
alloy will be found to possess a much 
higher specific gravity than either of its 
components; or, in other words, the 
same weight :will occupy much less bulk. 

To prove this, let the operator procure 
a small bullet-mould and cast therein 
four separate balls, two of copper and 
two of tin. If, now, these four balls be 

• melted together and the resulting alloy 
be cast in the same mould, it will be 
found that only three balls of. the alloy 
can be produced, so great is the shrink­
age, though the weight will be the same 
as before. Gold is known to be one of the 
most ductile of metals, yet this ductility, 
or power of being drawn into a fine wire, 
is entirely lost if the minutest quantity 
of antimony be mixed with it. For in­
stance, if a crucible containing a small 
quantity of molten gold be placed in the 
vicinity of a similar crucible containing 
antimony or bismuth, the fumes arising 
from the latter metal will be sufficient 
to destroy entirely the ductility of the 
gold and render it incapable of being 
beaten into· thin leaves or drawn into 
fine wire. Another very useful •alloy, 

which possesses the property of expand­
ing as it cools, and which is therefore in­
valuable for getting sharp impressions 
from any object, is that known as "type 

· metal." This is made by melting in a 
crucible 4,½ oz. of lead, adding thereto 
an ounce of antimony, and, finally, when 
this latter has melted. ·throwing in half­
a_n-ounce of bismuth. This alloy is yery 
much used for making stereo plates, 
and each foundry adopts different co.m­
positions for the purpose. Some form 
an alloy with eight parts of lead, two 
parts of antimony, and ¾ part of tin, 
all by weight. Another remarkable 
property possessed by some alloys is 
that of melting at a remarkably low 
temperature. This is especially marked 
in that known as "fusible alloy,'' which 
is made by putting in a cruciple eight 
parts by weight of bismuth, five parts 
ditto of lead, and three parts of grain tin. 

The resulting alloy can be cast in the 
shape of ·bars, and, if one of these be 
given to a silversmith, he can make it 
into tea spoons. • 

If such a tea spoon be given to a stran­
ger wherewith to stir his tea, as soon as 
it is poured out from the teapot, he will 
be not a little surprised to find the spoon 
melt in the tea cup. The fusibility of 

. this alloy is certainly surprising since 
the melting point of each of its com­
ponents singly is higher than twice that 
of boiling water; Bismuth fuses at 476 
degrees Fahr., lead at 612, and tin at 
442 degrees; whilst water boils at 212. 
Another remarkable fusible alloy is 
obtained by melting together, in the 
order given, 1 oz. of zinc, 1 oz. of bismuth, 
and 1 oz. of lead.· Although each of the 
metals separately requires considerable 
heat to melt it, it may be melted by even 
moderately hot water; and it is stated 
that this alloy will remain in a fused 
state on a sheet of paper held over the 
flame of a lamp or candle. This last 
composition, with the addition of a 
small portion of mercury, is sometimes 
made use of for injecting the vessels of 
various anatomical preparations. and 
also for taking correct casts of different 
cavities of the body, such as those of the 
ear. The animal structure may be cor­
roded and separated by means of a solu­
tion of potash and water·, when a·metallic 
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cast will be extracted in an isolated 
state. It is found that the magnetic 
properties of iron are largely influenced 
by the metal with which it may be al­
loyed, so that while, on the one hand, 
iron may be rendered almost indifferent 
to magnetism by the addition of a small 
q~antity of the metal manganese, its 
retentivity for magnetism is largely in­
creased by the addition of a small pro­
portion of the metal tungsten. 

It is not by any means easy to melt 
pure iron, so that the operator would 
find considerable difficulty in perform­
ing these experiments without he have 
access to a reverberatory furnace or 
similar contrivance for producing a high 
temperature. But the experiment can 
easily be tried on a small scale by making 
a bundle of fine iron wire of the weight, 
say, of one ounce, along with which a 
grain or two of manganese metal is en­
closed. If this then be introduced in a 
crucible and brought to a white heat, 
and the bundle be welded together by 
hammering, the resulting alloy will be 
found to be eminently non-magnetic, 
being incapable of acquiring or retail­
ing magnetism, and hardly influenced 
by the magnet at all. On the other liand, 
the magnetic properties of iron and steel 
into which a small proportion (not ex­
ceeding three per. cent. of the metal 
tungsten) is introduced, becomes re­
markably sensitive to magnetization. 

The alloy may be prepared either di­
rectly by the process given above, tung­
sten being SJibstituted for manganese, 
or a rather rich alloy of tungsten may 
be prepared in the first instance from 
the tungsten ore, smelted along with 
iron, and this rich tungsten iron added 
in due proportion to the iron or steel 
while being worked up. It is to th~ 
presence of tungsten in the steel that 
the superiority of the alloy turned out 
by the "Allevard" Works is due, for all 
purpos~s in which pow:erful magnetism 
1s required. The electrical conductivity 
of metals is also largely influenced by' 
their combination with other metals· as 
a general rule, it may be said that p~.ire 
metal h~s a much higher conductivity 
than admixtures, and it is really wonder­
ful t? 11;ote t_he great v::i,riety which may 
obtam m this respect by the addition of 
a very small quantity of a dissimilar 
metal. We need only mention, as an 

example, the case of copper. Now, 
copper has a conductivity very nearly 
as high as that of pure silver; say, for ex­
ample, that the conductivity of silver is 
equal to 100, that of pure copper is 99, 
while that of an alloy of 5¾ parts of 

. copper to ¾ part of zinc, and ¼ part of 
the metal arsenic (known as German 
silver) has a conductivity of only 13. 
Added to the above facts, the extraord­
inary properties of hardness, softness, 
of unctuousness, and other qualities 
conferred upon metals by alloying, ren­
der this subject of the highest interest 
and worthy of careful experiments at 
the hands of the student.-Hobbies. 

A combined carbon-filament and mer­
cury-vapor lamp is being introduced in 
Germany. The filament is inclosed in a 
U-shaped tube in which is a drop of 
mercury .. The air in the tube .is ex­
hausted, and in its place an inert gas is 
introduced, to permit the conduction of 
heat from the filament to the mercury. 
The U-shaped tube is inclosed in a bulb 
similar to . the ordinary incandesce~t 
electric lamp bulb. When the current.is 
turned on, the carbon filament is immedi­
ately rendered incandescent and the 
mercury gradually vaporizes, increasing 
the light intensity to more than double 
the value of that of the filament. A 
maximum intensity is obtained in about 
five minutes. The lamp ccmsumes from 
1.5 to 1.6 watts per candle power, and its 
life is from 600 to 1,000 hours. The light 
it yields is perfectly white, containin_g 
none of the blue-green rays of the ordi­
nary mercury-vapor lamp. 

Some interesting conclusions have been 
arrived at by the Swiss commission for 
studyin'g electric operation of railways. 
According to this report, the maximum 
acceleration at starting should be 0.2 
meter per second for express trains, 
0.3 meter for passenger trains, and 
0.1 meter for freight trains. The 
retardation should be 0.5 meter per 
second for passenger and express train~. 
The maximum speed of the electric 
train should be no greater than that now 
allowed, namely, 90 kilometers per hour 
(about 60 miles per hour) on trains with 
automatic brakes, and 45 kilometers per 
hour (about 30 miles per hour) on other 
trains. 
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A CLOSED CIRCUIT BURGLAR ALARM ON ONE SET OF BATTERIES 
H.B. 

The apparatus here described was 
more particularly designed with a view 
to its application on . buildings some 
distance from the house or wherever it 
becomes necessary or desirable to string 
wires in the open. 

The closed circuit is especially desir­
able for out door work, as whenever the 
circuit is broken• from any cause the 
alarm will be given at once. The design 
here given will be found the most eco­
nomical, as bui one set of batteries are 
required for both main line and local. 
It is easily made by the amateur and is 
valuable in the sense of security and 
real protection it affords. 

I have recently constructed and placed 
in operation an outfit of this type and 
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have in circuit a chicken house, carriage 
house and laundry; all on two cells of 
bluestone gravity battery. 

By having the magnets in relay, Fig. 
1, of greater resistance than those of the 
local bell, Fig. 3, you obtain a main line 
safety or check on your batteries; as 
when the magnets of greater resistance 
on main line, are, by reason of a weak­
ened battery, no longer able to hold the 
armature 2, Fig. 1, in position, the local 
circuit will close and th~re will be enough 

,strength of battery remaining to work 
the magnets of less resistance in the bell. 

In constructing this apparatus,. sheet 
brass 1-16 in. thick will be.found heavy 
enough for the brass work. The brass 
from an old clock that had been rele-

6 

7 

1. Magneto 
Fig. 1 

2. Armature 
5. Soft iron Il_late 

3. Stop and contact point for armature 
4. Rubber insulating block 

6. Trunnion Pivot 
7. Tnmnion 
8. Spring 
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gated to the scrap pile was what I uti­
lized. The height of 3 and 7, Fig. 1, 
would of course be governed by the size 
of the magnets you used. For binding 
posts I use the ordinary round head 
w~od screw with. two copper washers. 
A cheap telegraph sounder, one in which 
3, Fig. 1, did not rest on a metal base, 
would serve splendidly for a relay in case 
the reader did not care to construct it 
himself. 

Trunnion pivot 6, Fig. 1, should have 
smooth points filed on each end, as in the 
illustration. The bearings 7, Fig. 1, for 
these'points are simply holes drilled half 
way through the brass. The sides are 
then compressed so that 6 will be held 
when slid in. Care should be taken not 
to have pressure exerted by the sides as 
this would interfere with the armat~e's 
freedom of movement. 

Not having anything better, I used a 
screw eye to hold the end of spring 8 
Fig. 1. No. 4, Fig. 1, is a small rubbe; 
block, a pencil eraser will do, secured to 
? by a fine wire or glu~. As its use is to 
insulate 2 from 3, Fig. 1, when the main 
µne is closed, the binding wire, if wi~e 
1s used, must be run through the rubber 
so t~at there will be no possibility of it· 
making a contact between 2 and 3. 

0 

0 

])001'1. AND WINDOW .SPAIN G 
Fig. 2 

1. Brass springs 
2. Base 2in.x4in., Y.in. thick 
3. Binding screws 

1. Brass lever 
2. Brass lips projecting from under washer 
3. \Vashers and screws 

The space for the door or window 
contact points, Fig. 2, may be chiseled 
into a door or window and the arrange­
ment be entirely concealed, but where 
one does not wish to mar the wood work, 
as in the case of those who do not own 
their own homes, the plan given here is 
recommended. The flat brass springs 
are 3-16 in. wide. Shoulders should be 
cut out, as in .Fig. 2, and the s~rings, 
after being screwed on the block and the 
circuit open at that· point, should have 
foe position of Fig. 2. When closed they 
should appear as in Fig. 3. This block, 
the base of which is 2 in. x 4 iri. x ½ in., 
should be ,screwed to the door jamb, so 
that when door is closed the curved 
spring will be forced against the straight 
one and the circuit kept closed, which is 
the normal state of this set. A recess 
should be cut out, as in the illustration, 
to allow the flat spring to bend back 
also and prevent injury to the springs. 

In Fig. 3 we have the instruments set 
up and main line circuit closed. Cur­
rent flows through the battery into the 
relay, drawing down the armature against 
the rubber insulating block, and out to 
the line and back to battery. · 

Now suppose the door were opened. 
The contact springs would theri separate 
and the main line circuit open. As no 
current would then be passing through 
magnet l, the spring 8 would pull the 
armature 2 up against the stop 3 and 
the local circuit would be closed, the 
current flowing through battery to bind­
ing post of relay, up through 7 and out 
2, through 3 (2 would now be up against 
3) to the binding post and up to the bell 
and down through the switch to the 
battery again. 

When the alarm was heard, the switch 
could be thrown to the other side and 
your battery kept closed. If the outside 
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1. Magneto" 
2. Armature 

4. Rubber insulating block 
7. Trunnion 

3 .. Stop and contact point for armature 8. Spring 

connections were not wanted during the 
day the switch can be used for keeping 
the batteries on a closed circuit and sav­
ing therri until such time as the a,larm 
was desired in. operation. 

If the door were again closed and the 
switch thrown back, as in Fig. 3, we 
would once more be on the main line. 

No. 7 must be connected either at top 
of base with binding post or on under 
side base with wire leading to the battery. 

It will of course be seen that a cut or 
break in the main line will operate the 
alarm as readily as the door or window 
spring. 

Re~toring Burnt Carbon-Steel Ma­
chine Tools.-When lathe or planer 
tools of carbon-steel have been over­
heated or burnt by being heated up to a 
temperature of say 2,100 deg. F., near 
the melting point, they may be restored, 
according to Mr. George T. Coles, in a· 
recent article in the American Machin­
ist, by reheating to 1,100 deg. F., or a 
very dark red, and • then quenching in 
boiled linseed oil. This treatment is very 
simple and inexpensive, with no nos­
trums or chemicals to· be used, and may 
be the means of saving a good tool, so 
that it can be used with satisfactory 
results. 

During the earthquake and fire at 
San Francisco, the trolley poles in the 
city were badly bent. How to repair 
this damage proved quite a serious prob­
lem. • It was considered impractical to 
take out the poles, straighten them, and 
then replace them, and the other alter­
native of tearing them up and putting 
in new poles involved too much expense. 
The problem was finally solved by 
straightening the poles without remov­
ing them from their positions. The 
method of doing this, as described in a 
recent issue of the Electrical Railway 
Journal, is quite interesting. The appara­
tus used consisted of a 10-ft. section of 
railway rail and two U bolts, with wooden 
fulcrum block. The rail was fastened 
to the upper end of the pole on the con­
vex side of the bend by means of one of 
the U bolts, the legs of which passed 
through the flanges of the rail. Just 
below this the fulcrum block was placed, 
and then the lower end of the rail was 
forced inward against the pole by turn­
ing the nuts on the second U bolt. • The 
cost of straigh_tening the poles averaged 
about $3.50 each, whereas if new poles 
had been used to replace the bent 
ones, the cost would have been $40 
each. 
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"SPOTTING-OUT" LACQUE~D WORK AND CLEANING OF • 
METAL FOR LACQUERING 

W. A. JONES 

There are several little matters in re­
gard to the cleaning of metal for lacquer­
ing, and the "spotting-out" of plated and 
lacquered work, that the writer has 
thought would be of interest to electro­
platers and manufacturers. Of course 
we have these propositions before us all 
the· time. The finisher is apt to blame 
the discoloration of his metal to the 
lacquer, and the lacquer manufacturer 
is just as apt to blame it on the metal. 
I have been particularly impressed with 
the different kinds of complaints we get 
from different sections of the country, 
depending upon the care and manner in 
which the work is prepared for lacquer­
ing. 

THE GREEN DRIP 

In the old days there used to be a good 
deal of complaint on account of green 
drip. This, however, is now practically 
eliminated throughout the East; and in 
nearly every case I would say on a com­
plaint of green drip in the East, that the 
lacquer was at fault. This statement is 
based upon experience gained in follow­
ing up such complaints. The natural 
tendency of a lacquer is to be acid, and 
there is almost no possibility of its being 
alkaline. This will be understood if one 
stops to consider that soluble cotton 
lacquers are made of nitro-cellulose, and 
if this is not properly washed it will con­
tain traces of free acid; and even if it is 
thoroughly washed and rendered abso­
lutely neutral, it is a stable form of nitro­
cellulose. If it decomposes, it will lib­
erate nitrous acid and become acid in 
reaction. 

TROUBLES FROM ACID 

The same tendency is true of amyl­
ace~ate. It is first necessary to remove 
from this any traces of free acetic acid. 
If this acid is not thoroughly removed 
in the first place, the amyl-acetate will 
decompose into amyl alcohol and acetic 
acid in the presence of water. It will be 
understood, therefore, that the solvent, 
as well as the soluble cotton will be 
either neutral or else become acid. This 
brings me to a point to which attention is 
called: Practically all of the discoloration 
found on lacquered work in the East is 

not green, but a reddish brown. If there 
is acid in the lacquer it would react with 
the copper (of the lacquered metal) and 
all of the copper salts are green. Apart 

· from the free acid in the lacquer, the 
lacquer might become of acid reaction by 
using a galvanized iron dipping tank, or 
by allowing small articles to drop into 
the lacquer and stay there. All manu­
facturers know that their lacquer must 
be free from acid when it is shipped out. 
In the same way, metal finishers general­
ly understand that galvanized iron will 
decompose a cottbn lacquer, and they 
also know that copper or brass plated 
metal, if left in the lacquer, will decom­
pose it and turn it green. 1 It will be un­
derstood, therefore, that the trouble 
along this line is very well understood 
by the manufacturer and user, and is not 
very often met with in the East. The 
acids used in plating are all readily solu­
ble in water and, therefore, the work, 
when it is washed and cleaned, gives 
up this acid very readily. 

THE BROWN SPOTTING 

The preceding remarks cover the 
troubles from acid and bring us to the 
brown spotting which is . always due to 
an alkaline reaction. Platers have gen­
erally traced this down to cyanide, and 
there is no question at all that the brown 
spots do come from cyanide. If all of the 
cyanide is removed from the work, there 
will be no trouble from brown spotting. 
On two classes of work the removal of 
cyanide is a very difficult matter, and is 
not altogether a case of cleaning on the 
part of the finishing room .. On cast brass 
and on cast iron objects that have been 
brass or copper plated, brown spots a re 
most apt to be found. In some cases, any 
amount of washing with hot soap solu­
tion or boiling water will fail to stop this. 
In many cases, if these brown spots be 
examined under a magnifying gl,:,i.ss, a 
little pit or flaw will be found in the c_ast-

. ing itself. As nearly as we know, _it is 
impossible to make perfect castmgs; 
and certainly where there are little sand 
holes or pits, the usual method of wash­
ing will not remove the cyanide from 
them. I have given the spotting a gre_a t 
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deal of study, and while I would not 
make the statement, I have pretty well 
niade up my mind that in these pits, the 
cyanide is not there as free cyanide, but 
in combination as copper potassium 
cyanide. The edges of these little holes 
are apt to be spongy and, of course, the 
cyanide would attack the metal and stay 
there more readily than on a smooth, 
hard surface. Also on a smooth surface 
the buffing would cut off the copper 
potassium cyanide, but this cutting 
action would not get into the little holes. 

A CASE IN POINT 

A case of this cyanide spotting came 
up about a year ago in a finishing room 
run by a first-class man. He realized 
thoroughly well that the trouble was 
cyanide spotting, but he could not find 
any way to remove the cyanide before 
lacquering without using chemicals that 
would destroy the polish of the work. 
I suggested to him that he ·try, very 
carefully, the dissolving of some oxalic 
acid in the lacquer thinner and washing 
off the work with it before lacquering. 
He tried it and it worked in an excellent 
manner. He then tried dissolving some 
oxalic acid in a small amount of thinner, 
and adding it directly to the lacquer and 
then lacquering his work with this cot­
ton solution containing traces of oxalic 
acid, but without any extra preliminary 
cleaning of the work. He claimed that 
this entirely overcame the spotting, and_ 
he has had no trouble since. The use of 
oxalic acid in a lacquer is not a thing that 
I _ would recommend to the ordinary 
finishing room. Too much acid, or care­
lessness in following up their work, 
might make more trouble than the cya­
nide spotting itself. 

CAUSE OF BROWN SPOTS 

It is generally known that, if potas­
sium cyanide is exposed to the air, it will 
gradually decompose. Hydrocyanic add 
will be extensively given off, and the 
potassium will be converted into potas­
sium carbonate by the carbon dioxide of 
the air. It is unquestionably this form of 
breaking davvn which in all cases pro­
duces the brown spots, and it is finally 
the potassium carbonate that acts on the 
copper and forms the carbonate or oxide 
of copper-probably the mixture. The 
bleaching action of the oxalic acid. as I 

figure it out, is due to the neutralizing 
and taking up of the potash. 

It is undoubtedly known that in· the 
absence of moisture, chemical action is 
impossible. In the case of this chemical 
combination of c-yanide and copper, the 
light seems to play a very important 
part. In one factory down East, on cast 
work that was plated, they used to have 
a great deal of trouble with spotting of 
this kind. Upon examination they 
found that on flat work, one side would 
have a number of these little brown spots 
from the size of a pin point to a pin head, 
and the other side would be free from 
them. They traced the matter over 
very carefully and found the side that 
was spotted was the one which was laid 
upon their table before lacquering and in 
this way exposed to the light. The 
bottom side next to the table was, of 
course, in the dark, and this was the 
side free from spots. After the work 
was cleaned, they immediately covered 
a lot of the metal with a heavy piece of 
canvas, allowing the work to remain cov­
ered up for a week and tlien lacquering. 
They used the same lacquer, and the 
same method of cleaning that had al­
ways been used·, and found that, if the 
work was taken from the dark and im­
mediately lacquered, the spots were en­
tirely overcome. I have never run 
through this experiment, but have no­
ticed it a number of times; and in fact I 
have a cast brass paper cutter on my 
desk which is badly spotted on one side 
and is entirely free from spots on the 
other side. 

A UNIQUE METHOD 

The spotting is even worse on iron 
castings that have been· plated than on 
cast brass. I understand that some of 
the manufacturers in the Naugatuck 
Valley have overcome the spotting in a 
way of their own. The iron castings are 
first flashed in a cyanide copper solution. 
If the castings were then plated in an 
acid copper solution, without further 
treatment, brown spots appeared in 
great numbers. This is overcome by 
taking the castings after they come from 
the cyanide copper solution and_washing 
with a hot salt solution. The work is 
then rinsed and put into an acid copper 
plating solution and carried through in 
the regular way before lacquering. No 
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brown spots then appear. This method 
is also used, to my knowledge, in one 
other large plant in the State of Con­
necticut. I do not know if it is generally 
known. 

It will readily be appreciated_ how 

copper potassium cyanide could be 
formed when plating with cyanide cop­
per on the casting. I do not understand 
how the salt solution could break down 
and render harmless such a combination. 

-The Keystone. 

A UNIVERSAL DETECTOR 
S. FULTON KERR 

.Since the silicon and carborundum de­
tectors were introduced to the art of 
wireless telegraphy a few years ago, 
there have been many detectors invented 
having the same principle of operation 
but using different substances in lieu of 
the silicon, such as zirconium, silver 
telluride, etc. 

The writer thought it would be appro­
priate to design· a detector, which not 
only could be used as a silicon detector, 
but one in which different substances 
could be tried and the results noted to 
see which gave the best results . 

The experimenters who make his de­
tector can experiment with different 

• metals and minerals and perhaps they 
may stumble upon some substance 
which is more sensitive than silicon or 
carborundum. 

A general view of the completed in­
strument is shown in Fig. 1. As can be 

seen by referring to the drawing, the de­
tector consists of the metal base B and 
the clamp A, and the substance to be 
used is clamped between these two con­
tacts, the sensitiveness being varied by 
adjusting the thumb-screw. 

The base of the instrument is made 
from oak or other hard wood about 4 

Fi~ .s. 

inches square and one inch thick. If the 
edges of the base are beveled it will im­
prove the appearance of the instrument 
greatly. 

The metal base B on which the sub­
stance is placed is shown in detail in 
Fig. 4, and consists of a circular ~iece ?f 
brass 3-16 inch thick and one mch m 
diameter. Two holes are drilled and 
countersunk to accommodate flat head 
wood screws to fasten it to the base. 

The standard C should be made next. 
Fig. 5 illustrates this in detail. . It is 
made from a strip of brass 3.½ inches 
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long, .¾' inch wide and ¼ ihch thick, 
and bent into the shape shown. • The 
standard is made of material this thick, 
so that it will be solid and steady and 
will not be affected by shocks. It should 
be so fastened to the wooden base that 
the hole in which the thumbscrew turns 
will be exactly over the centre of the 
brass plate B under it. 

The thumbscrew should have as fine a 
thread as possible, and if a thumbscrew 
can be obtained with a micrometric 
thread it should be used by all means. 
The finer the thread the better. The 
hole in the standard will of course have 
to be tapped with the same thread as the 
thumbscrew. 

The clamp that is fastened to the end 
of the thumbscrew is shown in Fig. 2. 
It is made from a piece of round brass 
rod .¾' inch in diameter and turned down 
on a lathe to the shape and dimensions 
shown. The hole in it should be tapped 
with the same thread as the thumb­
screw and then screwed on same. 

The instrument is now completed with 
the exception of the binding posts and 
connections. Two binding p·osts are 
mounted upon the base, and the standard 
is connected to .one and the brass plate 
B is connected to the other. 

To prevent the thumbscrew from 
working loose, a steel spring should be 
coiled around it below the standard, as 
this wiU ·put a tension on it. 

Although the plan of placing the sub­
stance between two fl.at surfaces as A 
and B is very good, it will increase the 
sensitiveness of the instrument consid­
erably if a fine point is used to make con­
tact instead of the flat contact A. The 
latest types of silicon detectors employ 
this method of using. a point to make 
contact; but as this is an experimental 
detector it win be a good idea to make 
both kinds, of contacts, as results m'.ay be 
obtained with the flat one that perhaps 
can not be obtained with the sharp 
point. 

If the metal parts of the instrument 
are nickel-plated, it will present a very 
handsome appearance. If the parts are 
taken to a plating establishment, they 
can be nickeled at a very small cost or 
they may be plated by the experimenter 
himself if he has the facilities. 

If it is impossible to have the parts 
nickeled, they should be lacquered, which 

will give the instrument a very finished 
appearance. In this case, however, the 
two contacts A and B should not be 
lacquered, as it would form a film of in-

• sulation over them. 
A good lacquer can be made by dis­

solving a clear solution of shellac in al­
cohol. Make another solution by dis­
solving picric acid in alcohol and add 
these two solutions. The pieces to be 
lacquered should be heated and then 
apply the lacquer with a clean brush. 
The brush should be carried over the 
article with one stroke without stopping. 

It is a well known fact that this type 
of detector does not require any local 
battery, as there is a current set up by 
thermal action, a phenomenon which is 
produced when two different metals are 
joined and heated. This thermo current 
is generated when the waves striking the 
antenna flow through the two dissimilar 
contacts, thereby setting up a small de­
gree of heat; the presence of the· current 
thus generated being detected in a tele­
phone receiver. 

For experimenting a 75 ohm telephone 
receiver will answer; but for practical 
work the results will be.much more ap-

• preciable when resistance telephone re­
ceivers of 1000 to 1500. ohms resistance 
are used. 

Having experimented with this de­
tector a great· deal, the writer thinks 
that if one dry cell is used with a potentio­
meter of 300 to 400 ohms resistance in 
connection with it that the sensitiveness 
is very much increased. In this case, 
however, the positive pole of the battery 
must be connected to the upper contact 
of the detector, this contact being con­
nected to the antenna through the tun-
ing coil. • 

A few of the substances which can be 
used with this detector aside from silicon 
and carborundum are zircqnium, oxyde 
of titanium, silvertelluride, molybden­
ite, carbon, etc., and· even results can be. 
obtained experimentally with small 
lumps of coal. 

A detector of this type will prove very· • 
interesting to the experimenter, as alt 
kinds of experiments can be made with 
it. 

Nuts that are rusted fast can often be 
loosened by giving a· hard turn in the 
tightening direction. 
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FORGING FOR AMATEURS-Part VII 
F'. W. PUTNAM, B. S. 

1n the last article I explained the 
·making of bolt heads, both by upsetting 
and by welding. Fig. 82 gives dimen­
sions for a practical exercise in bolt mak­
ing. Fig. 83 shows a set of exercises in 
upsetting and drawing out of material. 
There are several styles of pins shown, 
and use will be made later of one of these 
designs in the making of the pin or a 
tum buckle, and also for a swivel. 

UPSET HEXAGONAL BOLT HEAO 
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that these points are well welded.· The 
weld is hammered square at first and 
afterwards rounded. The reason for 
hammering the weld square is that the 
weld is not so apt to split while being 
hammered. After the weld is formed, it 
can, of course, be easily hammered to the 
required size and shape. I have said 
that the scarf must be hammered down 
to a point. If the scarf were rrtade wide 
on the end, the same as the ordinary flat 
lap weld previously described, it would 
be necessary to hammer all the way 
around the bar in order to close the weld. 
After the pointed scarf is made, however, 
one blow on each point should stick the 
work in position, thus making it more 
quickly and easily handled. 

A ring when formed from round stock 
ORAl>WNG HEXACONAL BOLT HEAD is usually made in one of two ways. m That is by scarfing before or else after 

--------~.]0-~•-_-_-:_-:_-:_-:=_-:=_-:=_-:=_====::::i • bending into shape. If it is scarfed be­
fore bending, the length of stock must be 

~ 
~ 

Fl ~ 
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carefully calculated, a sufficient amount 
CJ - heated for the welding and then the ends 

• 1-1('-l ~JJ-l--1r----l upset and scarfed exactly the same as 
(i<r. 82 a round lap weld Notice particularly 

J that· the scarfs come on the opposite 
I have explained the method by which 

a flat lap weld is made. We are now 
ready to discuss the round lap weld. 
Ordinarily, when two round bars are to 
be welded, each is beveled as shown in 
Fig. 84. This beveling is called scarfing 
and should be so done that when the 
weld is completed, ·there will remain but 
a very slight enlargement of the newly 
formed bar at that point. The directions 
I have given for making the flat lap weld 
will apply equally well to the round lap. 
It will be noticed, however, that the 
scarf is shaped rather differently. The 
proper shape for the scarf is shown in 
Fig. 85, which gives two views of the 
piece. One side is left perfectly straight 
and the other three sides are tapered to 
meet this side in a point. The scarf should 
be made about .1.½ times the diameter 
of the bar. You must be very sure, es­
pecially in small work, that these pieces 
are shaped or scarfed to a point and not 
merely flatened out. This brings in one . 
difficulty and that is that the points of 
the pieces wi\l cool very rapidly after 
leaving th 7 fire and care must be taken 

sides of the piece. Fig. 90 shows a piece 
of stock scarfed ready for bending and 
welded into a ring. After the piece has 
been scarfed it should next be bent into 
a ring and welded. · Fig. 86A shows the 
method taken when bending, so that 
the piece will l,ie in the proper position. 
B Fig. 86 shows the incorrect way of 
placing the points of the scarf, after the 
points are lapped, as shown at B. Most 
of the welding must be. done over the 
horn of the anvil. This makes it very 
much more awkward to handle the ring· 
with the tongs .. If the scarfs are left 'as 
shown at A, the piece can be welded 
when the ring lies flat an the face of the 
anvil, the shaping being afterwards done 
over the horn. The other method of 
welding the ring is about the same as 
that of making a chain link, and as. I 
wish to take up the making of cham 
links for our next exercise, the same de­
scription of scarfing will serve for both. 
In this second method, the stock is cut 
and bent into a ring with the ends a 
little distance apart. These ends are 
then scarfed, as described later for the 
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link scarf, and then welded in precisely 
the same way, as described for making 

• the other ring. 
MAKING CHAIN LINKS 

In making links -for a chain, the first 
thing to do is to bend the iron into a U­
shaped piece, care being taken to keep 
the legs of the U exactly even in length. 
The method of bending the stock for a 
U has been explained in the making of· 
the staple. One of the most exasperat­
ing troubies with making chain links is 
the holding of the stock with the tongs. 
The piece must be gripped at the lower 
end of the U, the two ends then being 
brought to a high heat, scarfed, then 
bent into shape together and finally 
brought to the welding heat and welded. 
Fig. 81 shows the position of the link on 
the anvil ready for the scarfing of the 
end. Place one end of the U on the anvil, 
as shown, and strike one blow on it. 
Then move it a short distance in the di­
rection shown by the arrow and stri'ke 
another blow. This is to be continued 
until the edge of the comer of the piece 
is reached, moving it after each blqw. 
This operation will leave a series of little 
ridges on the end of the piece, and the 
stock will be worked out to a fairly good 
pointed shape, as shown in Fig. 88. It 
is sometimes necessary to bring the 
scarf more to a point by a few blovvs over 
the horn of the anvil. The ends should 
then be bent together and welded. Fig. 
89 shows clearly, I think, the steps used 
in making the link together with two 
views of the finished link. The link is 

frequently left slightly thicker through 
the weld. To make a chain a second 
link is made, all but welding, and the 
first link pu,t on it, closed up again and 
welded .. A third is then joined to this 
and so on. When chain links are made on 
a commercial scale, the links are not 
scarfed but simply bent together and 
welded in one heat. Norway irpn should 
properly be used for the i;naking of the 
links of a chain. For small links made 
of Norway iron, no flux is necessary, 
unless because of a fairly dirty fire, it 
is advisable to dip the points in sand 
just before the welding heat is reached. 
A deep fire should be kept with plenty 
of burning coal under the iron and a fire 
that is free from clinkers and clean. The 
iron should be kept well covered and 
turned occasionally, so as to _heat both_ 
sides evenly. If the air gets to the iron 
before all- the oxygen is consumed, it. 
will unite with the iron and the scintil­
lating sparks that I have spoken of will 
be given off. When there are many 
sparks, the fire must be looked after. 
As soon as the sparks appear in the 
flame, watch the iron carefully and soon 
it will look clean and shiny or watery. 
When in this condition over all the parts. 
to be . v'{elded, remove quickly to the 
anvil and strike one or two light rapid . 
blows to set the points of the scarf, after­
wards shaping the weld over the horn of 
the anviL When carrying from the 
forge to the anvil, rap the tongs to shake 
all the slag from the welding parts. 
Strike as soon as the metal touches the 
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anvil, or else, especially with small iron, 
it will be found to have cooled below the 
welding heat. The scarfed laps must not 
be too long or wide, and when they are 
lapped over each other the points must 
be on the top or the outside. If the 
point is on the inside, it cannot be reached 
with the hammer to weld. 

Fig. 90 shows a method of making a 
ring from flat iron. This figure shows the 
stock before and after it has been bent 
into shape. Notice how the scarfed ends 
are made, one on the upper and the 
other on the lower surfaces of the stock. 
The stock should be cut to the correct 
length, upset and scarfed exactly the 
~ame as for a flat lap weld, after which 
the piece is bent into shape and welded 
over the horn of the anvil. The points 
should be drawn slightly, and the ring 
when heated and welded, must be 
brought to the welding heat very care­
fully, otherwise the outside lap will burn 
before the inside becomes hot enough to 
weld. Let me repeat that care must be 
taken to have the scarfs come on oppo­
site sides of the stock. 

In making a washer or flat ring, the 
stock used must be bent edgewise into 
a ring without any preparation. The 
corners of the ends are trimmed off par­
allel after the stock is bent, dotted lines 
in Fig. 91 showing the lines along which 
the ends are trimmed. The ends are 
next scarfed with a fuller or else the pean 
end of a hammer and then rapped ready 
for welding, as shown in Fig. 92. It will 
be noticed that no upsetting has been 
done on the ends of this flat ring. If the 
work requires correct finished dimen­
•sions, then the ends of the ring should 
be upset somewhat before bending into 
shape. When the under side gets up to 
a welding heat, quickly dip it in sand, 
taking care that none gets on the inside, 
and return to the fire, repeating, if neces­
sary, and keeping in the fire until the 
other side is in proper condition. ' 

BUTT WELDING 

Sometimes a weld is made without 
scarfing. Such a weld is called a butt 
weld. The ends are slightly rounded, as 
shown in Fig. 93. If the ends are convex, 
as shown, the scale and other impurities 
sticking to the metal will be forced out 
of the joint. As the ends are forced to­
gether, the metal flows outward, form-

ing a ring at the joint. This .is then 
hammered down to the diameter of the 
joint by the use of top and bottom 
swages. If the pieces are heavy and can 
be stood up end wise under a steam ham­
mer, it starts the best weld, but if the 
pieces are long too much of the force of 
the hammer blows is -lost in traveling 
from the end of the bar to the weld. The 
pieces are welded by being struck on the 
ends or driven together. This, as I have 
said, forms a ring at the weld and leaves 
the piece as shown in Fig. 94, showing a 
split ring where the rounded edges of the 
ends meet. If the pieces are long enough 
they may be welded right in the fire. 
This is done by placing the pieces in the 
proper position for welding. A very 
heavy weight is then held against the 
projecting end of one piece, and the weld 
is made by driving the pieces together 
by hammering on the projecting end of 
the second piece. This can be much 
facilitated by having the two pieces to 
be welded run through round collars. 
which are used as bearings for keeping 
the pieces in line. As soon as the work 
is stuck, the weld is taken from the fire 
and then finished on the anvil. When a 
small bar is to be welded to a heavier 
piece of metal, and a butt weld is used, 
it is said to be jumped on. Such a weld 
is shown in Fig. 95. In preparing the 
parts for this weld, the bar should be 
rounded at the end and the heavy piece 
left flat or slightly cupped. If the piece 
which is to be jumped or butted on can 
have its end upset so as to flare out and 
form a sort of flange, better results can 
be obtained. This flange, as indicated 
by the arrow in Fig. 95, can be v.:elded 
down by a hammer or set hammer and 
making a fairly strong weld. The edg~s 
of the scarf will burn away to a certam 
extent in heating. The scarf should, 
therefore, be made enough larger so that 
the weld may be a full size after com­
pletion. 

SPLIT WELDS 

It frequently happens that two very 
thin pieces of stock are to be welded, and 
it is found difficult to join these pieces 
with the ordinary lap weld, because the 
stock is so thin that when the pieces are 
taken from the fire, even though they 
are at the proper heat_, they will cool off 
too rapidly to weld before they can be 
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placed properly together on the anvil. 
It is possible to get rid of a large part of 
this difficulty by scarfing the ends, as 
shown in Fig. 96, the ends upset and 
tapering to a blunt edge and split down 
the centre for about ½ in., the amount 
depending on the thinness of the stock. 
One-half of each split end is then bent up 
and the other down. These ends are 
then pushed tightly together and the 
split parts closed down tightly on each 
other, as shown in Fig. 97. This joint is 
then heated carefully, using sand to pre­
vent the tips from burning and finally 
welded. This form of weld is sometimes 
used for welding spring steel or iron to 
steel. 

For welding heavy stock, a split weld 
is sometimes used which is shown in Fig. 
99, Fig. 98 showing the two pieces be­
fore the points are hammered down to 
hold them together. In this form of 
weld, the ends of the pieces are first up­
set and then scarfed. One piece is split 
and shaped into a Y, and the other has 
its end brought to a point, with the sides 
of the bar just back of the point, bulg­
ing out slightly, as shmvn at A and B, 
Fig. 98. This bulge or swelling is neces­
sary to prevent the two pieces from 
slipping apart. After the two pieces .are 
properly shaped, they are driven together 
and the sides or lips of the Y-shaped. 

scarf are closed down over the pointed 
end of the other piece. These lips must 
be long enough to well lap over the 
bulge on the end of the other piece, so 
as to prevent the two pieces from slip­
ping apart. The pieces are then ready 
to heat and weld. The iron must be 
heated slowly, so that the pointed part 
may be brought to a welding heat with­
out burning the outside points. For this 
welding, a flux should be used, either 
clean river sand or borax. The weld is 
useless for welding steel or for welding 
steel to iron. For this purpose, borax 
is generally used. • 

Fig. 100 shows a method of·roughing 
or notching the faces of the scarfs with 
a chisel, this being done to prevent the 
pieces from slipping apart. This form of 
weld is the one much used for welding 
tool steel to iron or mild steel. If tool 
steel is welded to iron or mild steel. the 
pieces are usually heated separately. 
The tool steel will weld at a much lower 
temperature then with wrought iron or 
mild . steel, and if the two pieces are 
heated separately the other metal may 
be raised to a much higher temperature 
as will be necessary to get it to a weld­
ing heat without burning the tool steel 
which welds at a much lower tempera­
ture. 

The next form of welding to be con-
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sidered is that used in the welding of 
angles. Up to this time I have in my 
discussions of welding, given only one 
or two methods for performing certain 
operations. Frequently there are sev­
eral perhaps equally good methods of 
scarfing for the same kind of welding and 
I do not wish my readers to think that 
the methods that I have described are 
the only good methods that might be 
used for the particular weld under dis­
cussion. 

Fig. 101 shows one way of scarfing for 
a right angle weld or corner plate, which 
is made of flat iron. Both pieces are 
scarfed exactly the same. This scarfing 
is done ·with the pean end of the hammer. 
For a corner plate, Norway iron should 
be used. The ends should be heated for 
about 2 in. and then upset back ½ in., 
the ends of them scarfed with the pean 
end of the hammer, drawing the ham­
mer at right angles with the edge. The 
scarf should not extend more than ¾ of 
an inch back from the end. When the 
pieces are heated for welding, the point~, 
or tips, should be held up slightly from 
the fire to prevent burning, and when 
the welding heat is reached they may 
be twisted down a little if necessary. As 
in all other welds. care must be taken in 
shaping the scarfs, so.that when they are 
placed together, they will touch in the 
centre instead of around the edges, so 
as to leave an opening for forcing out 
the impuritie£ which will cool on the sur­
faces to be welded. 

What is known as a T weld is shown 
in Fig. 102. The end of A should. be 
slightly upset and is placed on the bar B 
when welding, the dotted lines indicat­
ing about the amount of lapping over of 
the edge ·of the stem- A. 

The results of a series of experiments 

A 
rij t/7 

:which have been performed at Berlin, 
may be interesting as regarding the weld­
ing capacity of steel. The test pieces 
used were flat, round and square in sec­
tion, the largest being 3.149 by 1.181. 
Each piece was swelled up on the anvil 
when hot .196 to .392 in., and after heat­
ing to the proper degree, the two pieces 
were laid on each other and welded to­
gether by hand or steam hammer. In 
the chief experiment, the steam hammer 
was employed. Each piece after weldi:tg 
was tested in the usual way for tensile 
strength, the limit of electricity, con­
traction, extensio:n. and other strength 
being determined. The same quantities 
lJ.a ve been measured for pieces of exactly 
similar quality, section and length, but 
without a weld. The limit of electricity 
in both steel and iron is nearly always 
reduced by welding and this is without 
exception the case as regards the exten­
sion. The contraction of welded is less 
than that of unwelded pieces, when the 
fracture takes place in the welded por­
tion. The general conclusion arrived at 
when they have steel the best welding 
temperature is just at the· transition 
from a red to a white heat. A quick fire 
and smart handling are necessary, as 
the pieces should not be long in the fire. 
In welding tool steel, the general method 
of scarfing is the same, as I have pre­
viously described; but when tool steel is 
to be welded-either to itself oi-to wrought 
iron or mild steel, much greater care 
must be taken in the heating; but when 
working with the softer metals alone, the 
proper heat for welding tool steel can 
only _be learned by experiment. If the 
tool steel is heated until the scintillating 
sparks are given off, it will be found that. 
a light blow of the hammer will cause it 
to crumble and fall to pieces. For weld-
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ing tool steel, a flux, made up of one 
part of sal ammoniac to four parts of 
borax, is generally used. High carbon 
tool steel and tool steel used for files, -
small lathe tools, etc., cannot be welded 
satisfactorily without a great deal of ex­
perience. Frequently what looks to be 

a first-class weld m~y be made, and, in 
fact, the tool may be machined and fin­
ished without showing any signs of the 
weld, but when the tool is hardened, it 
is almost certain to crack open. 

The next article will take up a series 
of simple forgings .based on welding. 

DESIGN OF A ONE QUARTER KILOWATT TRANSFORMER FOR 
WIRELESS TELEGRAPH TRANSMITTERS 

W. C. GETZ 

In the design of a closed core trans­
former for wireless telegraph work, it is 
necessary to depart somewhat from the 
rules ·.governing the general types of 
lighting and power transformers, and 
therefore the data given must be the re­
sult of continued experiment with prac­
tical apparatu~, rather than pure theoret­
ical calculation. 

I· 

I 
I 

tus of a tuned circuit .wireless telegraph 
system efficiently. 

Many types of small :transformers are 
now being sold; and it is interesting to 
note that while these are sold for wire­
less· telegraph work, simple precautions 
against break-down universally adopted 
in induction coil construction are rarely 
found in these transformers. The high 

Fig. 1 

The fundamental principl_es of trans­
former design in itself would require a 
special article, and so it is therefore the 
purpose of the writer to give in this arti­
cle construction data covering a One 
Quarter Kilowatt Closed Core Trans­
furmer. suitable for working on a light­
ing current of 110 volts, 60 cycles, with 
a secondary electromotive-force suf­
ficient to work the transmitting appara-

potential windings are in most cases 
layer wound, and should it so happen 
that any trouble would occur like a break­
down of one or more layers of insula­
tion, at least one-half, and probably the 
whole secondary, would have to be re­
wound. 

A few very cheap types of closed core 
transformers that are now being put on 
the market are made with the primary 
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on one side and the secondary on the 
o_ther. This causes a great loss of effi­
ciency, as the lines of force of the two 
coils have a large air-gap to span. The 
closer the primary and secondary wind­
ings are placed, with proper insulating 
precautions, the higher will be the effi­
ciency of the transformer. This is to be 
seen in the commercial types of trans­
formers, which invariably have the pri­
mary and secondary windings each split 
into two halves or "legs," but each side 
of the transformer contains both a pri­
mary and a secondary winding. 

Now considering the better types of 
transformers made, we find that the 
primary or low voltage side is wound di­
rectly over the iron core. This core is 
divided into two halves, as shown in 
Fig. 1, the halves being joined at top and 
bottom by short iron cross pieces. Each 
of these halves are technically known as 
a ."leg," and these legs are supposed to 
contain equal amounts of primary and 
secondary wire. 

As before stated, the primary is wound 
on the core, after the latter has been 
properly assembled and insulated. Over 
this primary a number of layers of insu­
lating material is now placed. Now the 
secondary winding may be· either layer 

. wound or section wound. For a trans­
former such as is used by the lighting 
and power companies, where the highest 
potential is about 3000 volts, sufficient 
insulation can be secured in the layer 
wound secondary. But in wireless work, 
10,000 to 30,000 volts is required, and 
unless the layers are very carefully in­
sulated, trouble is bound to occur. 

However, if we wind the secondary 
in sections, as shown in Fig. 14, each 
section may be perfectly insu1ated from 
the adjoining sections, except when the 
proper connections are made, and there 
is but little or no danger from a break 
down or trouble between sections. 

This is because the voltage between 
the sections is little when compared with . 
the total voltage of the transformer. 
For example, if the transformer is to give 
20,000 volts, which is equivalent to a 
one inch spark, if it is layer wound, it is 
probable that there will be a break down 
near the ends of the windings, as has 
often happened with layer wound in­
duction coils. But if we use 20 sections, 
each, section will have a voltage of 1000, 

and a maximum arcing distance of 1-2(} 
in. in open air. Two sections at the 
points of opposite, polarity might then 
be supposed to have a maximum arcing 
distance of !-10th in., so that if these 
sections are entirely uninsulated they 
may be arranged along each leg, each. 
!-8th in. from the adjoining sections 
without danger of arcing. 

Therefor.e, by insulating these sections 
as will be explained later on, we can 
place them against one another without 
danger of arcing, and we then have a 
much more serviceable transformer than 
one of the laye'r wound type. Other im­
portant advantages in this style of wind­
ing are the ease of repairing in case of 
trouble-simply remove end core pieces 
and take out bad sections-and free 
ventilation between the windings, allow­
ing the heat to be carried off quickly. 

I. 
11. 

,I 1thf 
7[ 

I. B.,,J 
'1;2. {I ~ 

Fig. 2 

Referring again to Fig. 1, we have a. 
photograph of the assembled core and 
primary. It is noticed that the iron of 
the core pieces laps in with the iron of 
the legs. This is so that there will b~ a 
continuous magnetic circuit at the pomt 
of juncture, with little or no air-gap be­
tween the respective sections of iron. 

In Fig. 2, we are given the dimensions 
of this iron. The "A" sizes are the iron 
plates for the "legs" and the "B" sizes. 
are for the cross-pieces. This iron should 
be of a thickness not less than .015 in. 
nor more than .03 in. Enough iron. 
should be cut to make two piles of each 
size, each pile being 2 in. deep when 
pressed together. This really makes a­
total of each size 4 in. deep. 

After cutting to size, it is essential to• 
insulate the core iron. This may be· 
easily ~ccomplished by dipping e~ch 
piece of iron in some insulating varnish 
like "P. B." or "M. r.· C. Compound,". 
either of which may be obtained from.. 
electrical supply houses. 

II 
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Fig. 3 

Now we have two piles of each size 
"A" and "B" enameled iron, each. pile 
being _2 in. deep. _For the time being, 
we will only· consider the "A" sizes. 
Make a hinged box, as shown in Fig. 3, 
each half of which is 4.½ in. across the 
bottom, inside measurement. This may 
be :01;1-ghly made of any old box at hand, 
as it is only to be used for construction 
purposes. Two hinges are placed in the 
centre of the bottom, so the box may 
be split open outward, as shown. The 
forward end of this box, when in use, 
should be proped up on about a 30 de­
gree angle with the work-bench. The 
bottom halves should then be opened 
so that they make an angle of about 240 
degrees with each other-when facing 
same_. Now take a pile of "A" plates, 
and msert one on the left hand side of 
t~e box; the second on the right hand 
side, and thus continue alternately from 
one side to other, until all of the plates of 
one of the 2 in. piles is exhausted. This 
will leave the plates interleaved with one 
another, but on an angle. 

Fig. 4 

We now want to get all the plates par­
allel. Set the box flat on the work bench, 
and gently press down on it, at the same· 
time tapping the plates with a mallet, 
to keep them from rising away from the 
box. When the bottom of the box is 
entirely straight,· the plates should all 
be in a compact pile, as shown in Fig. 3, 
every alternate plate extending _l.½ in. 

beyond the adjacent plates on one end, 
and being l.½ in. in from the adjacent 
plates on the other end. 

With the other set of "A" plates, pro­
ceed in the same manner, and when com­
pleted, bind each set between the parts 
designated as "M" and "N" with fric­
tion tape. Over this place one layer of 
"Empire" insulating cloth. We· now 
have completed the cores for the two 
legs of the transformer .. 

We are now ready for the primary 
winding. Since the primary at 50 per 
cent overload is only to take 4 amperes, 

• No. 18 B. & S. gauge magnet wire is suf­
ficiently heavy to suit our purposes. By 
referring to suitable tables of permissible 
carrying capacities of magnet wire, it is 
found that No. 18 B. & S. wire can carry 
5 amperes without heating, and can 
safely carry 8 amperes with but slight 
heating effects. 

Each leg of the primary will require 
approximately 1 lb. of No. 18 D. C. C. 
magnet wire, so about 2 lbs. should be 
secured for the complete transformer. 
As the core is of a cross section of 2 in. x 
l.½ in. and the insulating tape and cloth 
adds about 1-32 in. to each of these di­
mensions, we have an insiq.e winding 
section of 2 1-32 in. x 1 17-32 in. We 
are to wind each leg in three layers,'each 
layer to have 75 turns of wire of the 
above ;:.ize. No. 18 B. & S. gauge wire, 
measures .0403 in. bare. The double 
cotton covered insulation adds approxi­
mately .008 in. to this value, giving a 
total of .0483 or say .05 in. Therefore 
three layers will take up .15 in. Be­
tween the layers is placed_ a single layer 
of "Empire" cloth .007 in. thick. As 
there will be but two of these wraps, 
we now have .014. in. added to .15 in., 
which gives us .164 in. as total depth 
of winding. This is a little less than 11-64 
in. Adding 11-64 in. to the inside dimen­
sions previously obtained, we get an out­
side cross-section of 2 13-64 in. x 1 45-64 
in. We can now place about ten wraps 
of Empire cloth over the entire primary, 
which will bring the completed primary 
dimensions to a little less than 2¼ in. 
x 2¾' in. The last wrap of Empire 
cloth can be held in position by a layer· 
of "Linotape." This is made of the 
same stuff as Empire cloth and 'is espec­
ially used for winding form wound coil. 
Both are oiled linen fabrics. 
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Fig. 5 

The completed primary will have the 
appearance of that shown in Fig. 4. The 
7 5 turns of· No. 18 wire of each layer will 
occupy a space about 5 in. long. This 
will leave ¼ in. clearance on each end 
from "M" and "N:" This is to give 
good insulation to the primary winding. 
It may be stated here that all lengths of 
Empire cloth should be cut 6 in. wide, 
so that a good margin is always on each 
side of the primary winding. This size 
of cloth is supposed to stand 7,000 volts 
per thickness and is known as No. 7 
cloth. A good allowance is made for any 
increase in the size of the primary wind­
ings, due to difference in insulation, 
so that the experimenter is perfectly 
safe in following the figures given 
above. 

We will now consider the secondary 
windings. As already stated in all of 
the best types of transformers, the 
secondary consists of a number of • 
sections. This is wound by means of 
the winding form shown in the right 
hand side of the assembled core in Fig. 1. 
This form should be made of at least ¼ 
in. brass, to give it the required mechani­
cal strength, and all parts should be per­
fectly true. As many experimenter's 
cannot readily make this form, and as 
it would cost about $4.00 to have it 

made at any machine shop, the second­
ary sections may be purchased, already 
wound and taped to suit this particular 
transformer, from certain advertisers in 
this issue. 

Fig. 5 gives fult details and di~e~­
sions for this winding form, This 1s 
made in two halves, the centre of the 
plane of the section· being the dividing 
line. Slots are cut in the sides, as shown, 
t0 permit tying a section after •winding. 
This prevents any "caving-in" of _the 
section, when removing from the wmd-
ing form. . 

Fig. 6 shows the dimensions of t~e s~c­
tions, which correspond to the ms1de 
dimensions of the winding form. Each 
section is ¼ in. wide, and i in. deep• 
Thus the cross-section of winding is .¼ 
in. x i in. or 5-32 in. The wire to be 
used is No. 34 B. & S. gauge blacken~~­
eled wire. In a section of this size, 1t 1s 
possible to get about 2,100 turns of this 
size wire. • 

At this point, it is advisable to disc~ss 
some of the advantages of enameled wire 
over silk or cotton insulation. Enam­
eled wire may be heated to 450 degrees 
Fahr. without impairing its insulating 
qualities. With silk or cotton covered 
wire, any rise in temperature above 270 
degrees Fahr. will cause the insulation to 
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char. It is also realized that with a 
given cross-section of wire, the greater 
the number of turns to be gotten in a 
given winding space, the higher the effi­
ciency of the winding. Recent examples 
of this phase are shown in the high effi­
ciency telephone receivers wound by the 
writer. With No. 40 enameled wire, it 
is possible to get 10,000 turns of wire on 
a given receiver. This has about 1,650 
to 1,700 ohms resistance. Now using 
single silk wire of the same size, it is· only 
possible to get 3,000 turns, with a resist­
ance of 300 ohms. To overcome this 
difficulty, firms prejudiced against the 
use of enamel wire use No. 50 silk cov­
ered wire. They then get the resistance, 
but they are losing something by far 
more impurtant-that is, the ampere 
turns. In fact, certain unscrupulous 
dealers have been using German silver 
wire-they get the high resistance re­
·ceivers-but the poor experimenter won-
ders why he does not get any results! 

The antagonism to enameled wire is 
due to the fact that many firms do not 
know how to handle it. It is different 
altogether from fibre insulated wire, but 
it takes experience to learn its fine points. 
The mere fact of the enormous increase 
in ampere turns for ~ given winding 
space should alone recommend it to 
every electrical designer. 

For example, take No. 34 wire that 
we are to use on this transformer. For 
a given winding space of 1 square inch 
i_t is possible to get 21,002 turns of No. 34 

Fig. 7 

enameled wire. With single silk covered 
wire only 13,060 turns per square inch 
may be had; while with single cotton 
covered, it is only possible to get 7,440 
turns. 

In weight, No. 34 enameled wire runs 
8,093 ft. per lb., against 7,646 ft. for 
single silk covered wire, and 6,317 ft. 
for single cotton covered wire of the 
same size copper. 

In cost, enameled wire is as cheap as 
single silk covered wire. So it is to be 
seen that outside of the immense value 
of insulation properties alone, e~ameled 
wire will give more ampere turns per 
winding space; has fully 6 per cent. 
more feet per lb. for No. 34 gauge wire 
than single silk covered wire; and costs 
less per equal length than silk covered 
wire. • 

After completing the winding form, 
as shown in Fig. 6, place same in a lathe, . 
or other convenient device. and, using 
No. 34 enameled wire, wind the form 
full. The wire sh01.ild be carefully wound 
on, no kinks nor rough places run in; 
if there are any splices to be made, same 
should be soldered and insulated with 
paraffined tissue paper. The form is 
proportioned to con fain 2,100 turns of 
this size wire. This will be about five 
ounces, so that every pound of wire will 

• make a little more than three sections. 
The form being wound full, we then · 

take some thread and, slipping the end 
through the slots in the form, bind the 
section tightly at the eight points indi-

cated. Then unscrewing the 
lock-nut, remove the upper 
half of the form. Carefully in­
vert the lower • half and the 
complete winding will easily 
drop out on your hand. This 
should be immediately placed 
in hot paraffin wax, and al­
lowed to boil out until all 
traces of moisture have dis­
appeared. 

Then remove the section 
from the hot wax, and place 
it under a suitable weight, so· 
as to press it back to its origi­
nal thickness when hardening. 

When completely cool, the 
section will be found very rigid, 
and it may be easily handled 
without danger of caving. 

To be continued. 
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DOVETAIL JOINTS 

To make a good dovetail joint is the 
ambition .of the average woodworker, 
whether amateur or professional. By 
many these joints are believed to be diffi­
cult to make successfully; but this is 
really not the case. In fact, they are as 
simple and as easy as the mortise and 
tenon, and if the student will follow out 
our instructions taking the trouble to 
learn how to use the saw and chisel prop­
erly, he will have no reason to again 
speak of the difficulties of these joints. 

Fig. 1 shows two pieces of wood dove­
tailed together at right angles, what are 
usually called "ordinary" dovetails be­
ing used. Before going further, it will 
perhaps be as well to devote a few words 
to the correct shape of . the "tails" or 
pins. It will be noticed that in Fig. 1, 
and more plainly in Fig. 2, the angles 
are very acute. A great.many persons 
make the mistake of thinking that this 
is wrong, and that the angles should be 
as Fig. 3. But while this would be true 
if we had not the grain of the wood to 
consider, if the tails are cut as in Fig. 3, 
there is the risk of splitting the wood at , 
each side, and thus spoiling the work. 
If, however, they are cut as in Fig. 2 
this risk is reduced to a minimum. An-. 
other mistake which is often made is 
shown in Fig. 4, where, instead of start­
ing with a half-dovetail at each side, as 
A, Fig. 2, whole ones only are used. 
This is entirely wrong, both as regards 
strength and convenience. 

After these preliminary remarks, we 
can proceed with the setting out of the 
actual work, taking it for granted that 
the material is at hand, cut to size, and 
planed up truly. A very good article to 
try one's prentice hand on is a small box, 
made from not too thin wood-say three­
quarter inch board, which is, in reality, 
five-eighths thick. 

The two sides-or, strictly speaking, 
the front and back-should be placed 
together as in Fig. 5,face to face as shown. 
While held by a pair of clamps or a brad 
or two. they must be squared across to 
the size required, and sawn off to the 
mark. The marks B must then be 
squared across and continued all round; 
using either a marking knife or a chisel. 
A pencil will not do for any but the very 
roughest work. 

Now set out the dovetails on one side, 
as in the drawing, first the half at each 
edge T, the others evenly between. For 
good work the tails may be as close to­
gether as half-an-inch; but for ordinary 
work, in deal or any soft wood, from 1,½ 
to 2 in. is correct. • The more tails 
there are used, the stronger the job will 
be, and, of course, the longer it will take. 
All the tails, having been set out, square 
across the ends of the wood, as in Fig. 5, 
and then proceed to saw them in, cutting 
as cleanly as possible with a tenon saw, 
and taking care to cut down to the marks 
but on no account beyond them. 

The two pieces can now be taken 
apart, and the setting-out lines squared 
across the two face sides, which before 
were out of sight. The ends can now be 
prepared. Assuming that they are planed 
up truly, place them face to face in the 
same way as in the case of the sides. 
Square and cut off the ends, and also 
square across the marks to which the 
dovetail pins are to be cut down to (C, 
Fig. 6), which sliould be far enough from 
the ends of the wood to leave the pins 
about a quarter of an inch longer than 
the actual thickness they have to go 
through. 

The ends may now be taken apart, 
and the lines, C, continued on the face 
sides. They are then ready for marking 
in, which is the most important thing of. 
all. - • 

The best way to mark in correctly is 
to fix one of the end pieces upright in the 
bench vice, face side to the bench. Then 
lay one of the sides on it, face down, and 
with the two face edges level, as in Fig. 
7. Then mark"on the end of the upright 
piece with the point of the tenon saw. 
In laying on, the side for marking in t_he 
squared-across mark, must exactly c?m­
cide with the inside of the upright piece 
in the vice, as at D, Fig. 7. 

As each corner is marked in, it must be 
numbered, as in the drawing (No. 1, 
Fig. 7). If the face marks are kept right 
i_n relation to each corner, there can be 
no mistake when putting the work to­
gether later on. Each pin must now be 
squared down, as E, Fig. 6, and then 
they can be sawn down, keeping j~st 
outside of each mark, as at F, which 
shows one of the pins sawn in. 
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After all the pins are sawn in the 
spare wood can be cut from between 
them, and also the tails cut out, using 
sharp chisels and cutting as straight 
from both sides as possible. The ten­
dency is to cut under, but if this is done 
to any great extent, there is a great risk 
of splitting a piece out when putting to­
gether, asin Fig. 9. 

After cutting away the waste wood, 

the pins should be pointed as in Fig. 
10, to make them enter the tails easily, 
and to generally facilitate the putting to­
gether. Take notice that the correct 
way to trim the pins is as shown in Fig'. 
11, not-as in Fig. 12. If this pointing is 
not ·done, it often causes the ·fault shown 
in Fig. 9, and also that in Fig. 13, where 
the pins have driven out the shaded tri­
angular pieces. G. 
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To put together, stand one end up­
right (as H, Fig. 14), glue the pins quick­
ly, and then place a block across as 
shown and drive down firmly. Drive the 
same side on to the other end in the same 
way, then tum up and glue both the other 
sets of pins and drive on the other side. 
The driving-on block should be kept 
close up to the tails, as in Fig. 14, so that 
when the joint is down, it is as in Fig. 15 . 
If kept so, it acts as a safeguard against 
the pins splitting pieces out (as Fig. 9). 
If the dovetails fit well, glue only should 
be sufficient to hold them, but before 
cleaning off, it is as well to allow the glue 
to set hard. 

These joints differ from others in that 
they must be made correct the first time. 
If fitted and altered, they rarely tum 
out satisfactory. The exact allowance 
to make for tight-fitting in cutting the 
pins varies according to circumstances. 
With large dovetails and soft wood, a 
sixteenth of an inch ·outside each mark 
is not too much, but with small dove­
tails and hard wood a very little is re­
quired. This is a matter in which ex­
perience is the only teacher. In any 
case a little less allowance should be 
made in cutting the half-dovetails than 
in the whole ones,otherwise when putting 
together the effect may be as Fig. 16-
the half will split and spoil the work. 

-Home Handicrafts. 

Flaming Arc Lamps 
About two years ago the first of a new 

kind of arc lamp made its appearance 
which, as it became more generally 
known, caused considerable stir among 
those who were particularly interested 
in artificial lighting. This lamp, known 
as the "flaming arc," is being adopted 
for the illumination of streets, and more 
particularly for the fronts of amusement 
places, department stores and other 
mercantile establishments. It is esti­
mated that over 6000 are now in use in 
New York City. 

The "fire ball" effect which is pro­
duced by the exceptionally strong, 
orange-colored light emitted by these 
lamps makes them a particularly valu­
able attraction when installed at the 
front of any mercantile establishment. 

These lamps are operated either upon 
direct or alternating currents. 

The current consumption·', is excep-

tionally low, considerably less per candle 
than that of any other arc lamp. Then, 
too, by simply trimming them with 
specially prepared carbons the color 
quality of· the illumination can be 
changed either to pink or white, the 
most popular color, however, being 
yellow. • 

The distinguishing feature of the 
flaming arc lamps is that instead of 
burning the carbon pencils one above 
the other, they burn in a downward di­
rection, thus eliminating the shadows 
cast by the interference of the lower car­
bon. Then, too, the carbons used are 
impregnated with a luminous substance 
which, when burning, greatly increases 
the candle power of the lamp. 

Most of the earlier flaming arcs that 
were put on the market gave trouble 
through flickering and through their fre­
quently going out. These defects, how­
ever, have been eliminated on the better 
makes of this type of lamp and the light 
now provided bums steadily and con­
tinuously. 

At first, the central stations of the 
various cities which control the local 
public electric lighting did not take kind­
ly to the flaming arcs, chiefly on account 
of the enormous efficiency of the lamps 
as compared with the decrease in cur­
rent consumption. It was only inevit­
able, however, that the flaming arc.s 

• should one day be in demand and in use, 
and now these local electric lighting 
head quarters have fallen in line and are 
advocating them. Particularly is this 
so since it has been found that by cutting 
their weekly current .bills, their custom­
ers would add more light to their stores, 
factories and other buildings. 

The larger cities, and more particu­
larly New York, Chicago and St. Louis, 
are showing considerable interest in this 
lamp. The smaller cities and towns, as 
is usually -the case with improvements 
of this character, will undoubtedly be­
fore many months have many of them 
represented in their streets. 

-Dry Goods Economist. 

In Denmark only the inter-provincial, 
the inter-communal and the interna­
tional telephones are worked by the 
state, while the local telephones are 
worked by private limited companies, 
under concessions. 

11111 
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BLACK AND BROWN BOOT POLISHES AND HOW TO MAKE THEM 

The popularity of the "Wax polish" 
for boxcalf and other high-class leather 
was explained recently when the chair~ 
man of one of the oldest blacking makers 
told .the shar~holders that they had 
pract~cally rumed the sale of liquid 
blacking. The ease, facility, cleanli­
ness, etc., and high polish obtainable by 
these wax polishes, are their chief recom­
mendation, but their advent was due to 
the. fact that the peculiar tannage by 
which the leathers were made would be 
~ned by. ordinary blacking .;.,hich con­
tams all sorts of ingredients, acids, and 
even coal dust, treacle and vinegar, 
lampblack and glucose. 

Now, the production of these wax 
polishe~ is very simple and requires no 
expensive apparatus, an ordinary sauce­
pa~, g~s-sto_ve, and the tins to put the 
polish m, bemg all that is needed· there­
fore there is no reason why ai'n.ateurs 
s~ould n?t enter upon their manufactory, 
either with a view to their own use, or 
for sale to others; there must be a fair 
market for these polishes even in small 
towns. 
. The question is, what are the ingred­
ients to use, and how are they incor­
porated? 

The ingredients for wax polishes are: 
Ca:nuaba wax; this is the ingredient 

that imparts the high polish; ·it is a very 
hard, brittle, greyish-looking wax, and 
~o succeed in getting the highest gloss 
it must not be used in excess. Next 
comes Ceresine or yellow wax; this wax 
enables the polish to remain moist and 
not dry up or cake, but it requires to 
be_ la~g~ly mixed with turpentine to re­
tam it m this condition. There are no 
polishing qualities in the Ceresine • as it 
gives only a dull smear. ' 

'.f~e third ingredient is Japan wax; 
thi~ is_ a hard, but not very brittle wax, 
white m color, and imparts a fair amount 
of gloss when rubbed or brushed. 

'.fhe final component is the turpentine; 
this has to be added so as to brin a- the 

. b 

waxes mto an unctuous pasty condition, 
and prevent it caking. 

The coloring matter for black is "oil 
black" or "alophate" black; these blacks 
are readily soluble in oil, spirits, waxes, 
etc. For brown polish "oil brown" is 
used. 

The relative proportions of the in­
gredients will depend on the quality of 
the carnuaba, that wax varies, so like­
wise does the quality of the ceresine so 
that it would be useless to state in defi­
nite amounts what quantity of each 
component to use, but a good polish is 
obtained by using the components in 
the following proportion (all parts by 
weight): 

1 part of Japan wax. 
2 parts of ceresine. 
Carnuaba equal in weight to I-24th 

of the other waxes. 
Coloring matter 1 to 2 drachms to the 

pound of the waxes; turpentine q.s. 

THE METHOD OF INCORPORATION 

Put all the waxes and coloring matter 
into a common iron saucepan and slowly 
heat them over a gas stove until they 
melt; be careful that the white fumes 
given off from the ceresine do not be­
come too dense (if they do put on the 
saucepan lid at once) as they are in­
flammable if they come in contact with 
a naked flame. Raise the heat to a fairly 
high temperature, otherwise the waxes 
will not thoroughly combine, and stir 
well, • then remove the saucepan and 
allow its contents to cool, until it is safe 
to add the turpentine without fumes of 
the latter igniting (it spontaneously 
inflames at a low temperature); stir well 
and allow the mass to cool, until it is of 
the consistence of butter. If the polish­
ing qualities are found, on trial, to be 
satisfactory, it can be warmed and put 
into the boxes for sale. If, however, 
the mass is firm, or too hard, it must be 
heated again and more turpentine added 
until the right consistence is obtained. 
If the gloss is not of a high class, the 
mass should be heated, a little carnuba 
wax should be added along with some 
ceresine and that stirred into the hot 
mass and well incorporated. . 

By ·commencing with a small quantity 
of the ingredients, after a few trials the 
correct proportion will be obtained. 
And these proportions of waxes, etc., 
should be adhered to.-Hobbies. 

There are no stripes on a flagstone, but· 
if one falls on it hard enough he will be 
likely to see stars. 
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A SIMPLE ~OTENTIOMETER 
DOUGLAS HILLYER 

As is generally known, a_ really effi­
cient potentiometer. such as is 1:ecessary 
for use in wireless telegraphy, 1s rather 
too high-priced for the average beginner. 

However, no one need longer be with­
out one on that account, for one may 
be made that will accomplish its work 
fully as well as higher priced instru­
ments at the cost of a few cents. 

The
1 

materials .necessary for its con­
struction are a fairly "hard" lead pencil, 
an oblong piece of white wood, and two 
binding posts, and a square brass rod. 

To make the base, plane off, and true 
up a piece of the wood to a length of 7 
in., a breadth of 2 in., and a thickness of 
½ in. Exactly in the centre,. mak_e a . 
groove 1-16 in. deep, and 3-32 m. wide. 
Opposite, i.e., at one side of either end, 
¼ in. from groove, bore a hole, and 
countersink to admit binding posts. At 
the opposite sides from the binding posts, 
screw down a thin strip of brass, long 
enough to cross the groove and be held 
down by the binding post, and ¾ in. 
wide. 

Now split open your lead pencil, keep­
ing the lead unbroken, and insert the 
lead in the groove. Lap over your brass 
strips, and fasten them down by the 
binding posts; insulate one post by 
putting a fibre or rubber washer be­
tween the bottom of the post and the 
brass strip. This will hold your lead in 
tightly, and all that now remains to be 
done is to arrange a slider, for varying 
the contact, and therefore the resistance. 
There are many ways of accomplishing 
this, and the author leaves it in the 
hands of the reader, and he can suit 
himself. 

Beveling the edges and staining the 
base gives it a more finished look. Be­
sides being used for wireless work, it 
makes an excellent rheostat. 

Many diagrams showing conne_ctions 
are being and have been shown in articles 
on this subject, and, therefore, are not 
shown here. 

A clear solution of shellac in alcohol, 
with an addition of picric acid and 1 per 
cent. of boracic acid, makes a gold var­
nish that produces a fine hard surface 
and brilliant finish on metals. 

G. A. Haffner in German patent 201,-
976 claims a process· for the manufacture 
'of I:Qatcb_es with invisible heads. Two 
methods are described. According to 
the first the ends of the match· stalks 
are roughened, placed in powdered sul­
phur, and heated to 120 deg. C. or more. 
Accordino- to the second method, the end 
of the m:tch is treated with a mixture 
of nitro-hydro-carbons and ste'.1ri1_1, or 
paraffin or petroleum. Suitable 1gm~mg 
materials are then. introduced mto 
grooves or holes suitably prepared in the 
wood. These grooves may be impreg­
nated with solutions of which ~he one 
contains potassium chlorate. or chromic 
acid the other barium chlorate. In 
plac~ of the· chromic acid metallic salts 
may be used; such as nitrates, a~etate, 
or organic nitro compounds. Their pur­
pose is to prevent the efflorescence ~£_the 
chlorates and to increase the sensitive­
ness of the match. The mass of the 
match-head consists of 100 parts potas­
sium chlorate, with or without 20 parts 
of barium chlorate; 50 parts of a mass 
prepared by fusing together 30 p_arts-of 
sulphur, 25 parts of powdered zmc, 1_5 
parts potassium bichromate. To this 
is further added 10 parts of pow~ered 
glass, coloring matter, an?- _a suitable 
quantity of water. The striking surface 
should be painted with mixture of 15 
parts dextrine, 1 part gum tragacanth, 
25 parts hyposulphite of lea~, 20 par~s 
lead peroxide, 10 parts antimony tn­
sulphide, 2 parts of glass, and 100 parts 
of water. To this·mass 1 to 2 per cent. of 
amorphous phosphorous may be added. 

An Acid Resisting Cement 
An investigator has discov~red t~at a 

mixture of the following ingredients 
forms an acid-resisting cement for tanks, 
floors, etc.: 
Silicate of Soda (water glass) 6 parts 
Glycerine. . . . . . . . . . . . . . . . . . 1 part 
Red Lead .. . . . . . . . . . . . . . . 3 ½ parts 
Fine Cinders .............. 10 parts 

The silicate of soda and glycerine are 
mixed and then the red lead and cinders 
added to make a mass resembling putty. 
This is used for the cement. It soon sets 
or hardens and when heated to the 
temperature of boiling water unites with 
brick or Portland cement to form a 
strong joint.-The Brass World.· 
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QUESTIONS AND ANSWERS 
. Questions on electrical and mecban/cal subjec;s of general interest will be answered. as far as possible, in 

this depp.r~n:i":nt free of charge. 1he wnter must give bis name and address, and the answer will be published 
~nder his mtttal~ and town; but i~ be so requests, anything which may identify him will be withheld. Ques­
llons 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 he given to questions which do not 
follow these rules. 

Owin_g to the large number of questions received, it is rarely that a reply can be given .in the first issue 
after receipt. • Questions for which a speedy reply is desired will be answered by mail if fifty cents is enclosed. 
This amount is not t? _be considered_ as pay~ent for reply, but /s simply to c9ver clerical expenses, postage. 
and cost of letter wnt!ng;. As th"; tt~e reqmred to get a question sattsfactonly answered varies, we cannot 
guarantee to answer within a defirute 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 charge must be made, and the work will not be done unless desired and paid for. 

1017. Wireless Telegraphy. L. H. B. R., 
Algornah, Cal., asks: (1) With horizontal 
200 ft. long, about 50 ft. high, aerial, using 
600 meter tuning coil, electrolytic detect,or, 
potentiometer, two 1,500 ohm receivers of 
9,000 turns each, and variable condenser, at 
what maximum distance should I be able to 
hear powerful. stations along the coast which 
communicate with each other over distances 
of 1,500 miles, meaning that I should experi­
ment late in the evenings? (2) Am in northern 
California, with 275 miles (air-lines) of moun­
tainous, timbered country between here and 
San Francisco. Should I be able to hear latter 
city with one 1000 ohm receiver and above 
set? (3)How can there be positive and nega­
tive poles to secondary of a coil when the cur­
rent is alternating? I see often where one end 
of a Geissler tube shows the positive pole, etc. 
Ans.-( 1) With a sensitive detector, you 
should have no difficulty in receiving from 
200 to 500 miles. (2) Yes, if you can get a 
good ground. (3) There is really no positive 
o! negative pole, but a static charge of posi­
tive or negative sign may be obtained from 
the secondary terminals. This is due to the 
condenser action of the secondary winding. 

1018. Silicon Detector. N. H., Chicago, 
asks: In the silicon detector for the piece that 
makes the connection with the silicon is it 
best to use a brass rod ground to a point or to 
have some other substance such as iron (like 
a needle) touch the silicon? Ans.-A blunt 
point of brass, about ·a 32d of an inch is used 
generally. 

1019. Wireless Set. A. W. K., Newark, 
N. )., asks: I have the following apparatus • 
which I have constructed: tuning coil 14 in. 
long, 2½ in. diameter, wound with 1 layer 
No. 18 insulated copper wire (scraped for con­
tact). The secondary of coil is made of 40 turns 
No. 30 copper wire. An adjustable condenser 
made of 2 sheets of brass 1-16 in. thick, 3 in. x 
4; in., separated by a glass plate 3 in. x 8 in. 
O?,e plate is stationary, and the top plate 
slides. An electrc::>lytic detector; carbon cup 
platinum wire .0001 diameter. Ordinary tele­
phone, double....pole receiver. Can have aerial 
75 ft. high. (1) Can I wire up this apparatus for 
a wireless? (2) How could I increase its effic­
iency? (3) How far under ordinary conditions 
would such a set reach ? ( 4) Is an aerial made 
of chicken netting 8 x 10 ft. on top of a build- • 
ing 75 ft. high a satisfactory aerial? Ans, (1) 
Yes. (2). By using high efficiency receivers, 

with "gold" diaphragms, or having your re­
ceiver rewound. Also by using .00002 in. 
platinum wire. (3) The set as you now have 
it would work ten or fifteen miles. With the 
apparatus stated in (2), this could be increased 
to several hundred miles. (4) No, though it 
will probably work, it will not give as good re­
sults as the aerial described in the June, 1908, 
issue. 

1020. Wireless Telegraphy. M. H. S., 
asks: (1) What is my receiving radius with a 
50 ft. aerial and using tuned circuits? I have 
a tantulum detector, as described in the Feb. 
issue of E. and M., and use a 75 ohm receiver. 
(2) The wiring diagram does not show the 
position of the battery. Should it be placed 
in shunt or series with the potentiometer? 
Mine will not work either way. (3) If my 
spark gap is used over a flame, the length of 
the spark is greatly increased. Does this in­
crease the sending distance? Ans.-(1) Your 
receiver should be rewound to a high resistance 
by a reliable manufacturer, as you are losing 
quite a lot of efficiency by working with a low 
resistance receiver. (2) If you mean the wiring 
diagram in the article on the tantalum detec­
tor, you should connect the battery direct 
across the potentiometer. (3) No; this length 
does no good. 

1021. Induction Coil. M.A., Milford, Ohio, 
asks: (l)In regard to the construction of the 
four in. spark coil, descriqed in the April, 1908, 
issue if No. 32 D.C.C. wire was substituted 
for No. 36 in the secondary, how much wire 
would it take to wind it? (2) In regard to coil 
as above, could the sections be wound and 
paraffined as directed, and then, after th_e 
whole coil is assembled, could the whole c01l 
be submerged in a tank of linseed or paraffin 
oil? Would this be a good insulation? (3) 
About how many volts and amperes would 
this coil require for its operation at full capaci­
ty? Ans.-(l)It would take the same amount 
of No. 32 wire. However, you could not get 
a 4 in. spark from it then. It would be best 
for wireless work with No. 32 wire. (2) Yes. 
(3)From 12 to 30 volts and from 6 to 15 am­
peres, according t<;> conditions of s~rvice. . 

1022. Spark Coil. F. R., San Diego, Calif., 
asks: (1) What would be the length of spark 
of the following coil: coil 4 in. x .% in., primary 
3½ in., three layers No. 18 B. and S. secondary 
eight sections ¾ in. x 4 in.? How many 4 in. 
x 5 in. sheets of tin foil should be used for pri­
mary condei:ser? (2) Would it be a good plan 
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to lengthen the core to 6,½' in., using only tv.:o 
layers of wire? If so, how many sheets of tm 
foil 4 in .. x 5 in. should be used? (3) Please 
tell me how much No. 40 B. and S. enameled 
wire is an ounce? Ans.-(1) You do not state 
size of secondary. If No. 34 wire is used, it 
should give about a ¼ in. spark. (2) Yes; 
make the core length 11 times the diameter. 
(3) No. 40 enameled wire sells for $8.00 per lb., 
list. In oz. lots it is probably from 50c to 75c. 

1023. Spark Coil. A. L., Waltham, Mass., 
says: I have a spark coil which gave a 1 in. 
SJ?ark on 6 volts a while ago. Now it only 
gives a thin blue ,½' in. spark on 8 volts. The 
only thing I can think of which I have done to 
damage it is to work the coil without any spark 
or connection between the secondary termi­
nals while performing certain experiments. 
There is an extra large spark at the vibrator 
contacts, and by advice from a certain party 
that the condenser was injured, I made one 
with 12 sheets of tin foil, each 4 in. x 2,½' in. 
between glass plates, 5 in. x 3 ,½' in. This re­
duced some of the sparking at the vibrator, but 
did not lengthen the secondary spark at all. 
The coil in question is enclosed in an insulating 
compound in a hardwood case, so I cannot 
see any way to examine either the coil or the 
condenser. It would do me no good to send it 
to the factory for repair, as that would cost 
almost the price of a new one. Would it not 
be better to use paraffined paper instead of 
glass plates for the condenser? Ans.-For 
the primary condenser, you should use about 
10 sheets of tin foil 4 in. by 6 in., with paraf­
fined paper between. Probably your coil bas 
broken down between the primary and second­
ary windings. Also try the secondary with a 
telephone and battery, and see if the circuit 
is complete. 

1024. Aerial. H. A. C., San Mateo, Calif., 
asks: (1) Is the wire enclosed any good for 
any of the fine wire detectors? Electrolytic, 
wollaston, or tantalum? (2) Is copper an­
nealed wire any good for an aerial? (3)Is it 
best to have as little wire as possible on an 
aerial? ( 4) Which is the best to use as a con­
denser, a plate glass variable or a plain tin foil 
one? Ans.-(1) No, it will not do. You should 
get some very fine wire from some of our ad­
vertisers. (2) Yes, although 7 strand No. 21 
tinned copper cable is best. (3) It is best, 
for sending, to have enough wire so that there 
is no brush discharge. (4) For sending con­
denser, use the Leyden jar or plate glass types. 

1025. Enameled Wire. F. S. C., Hartford, 
Conn., {l) I would like to ask you if enameled 
wire can be used on the secondary of a coil and 
if in winding No. 36 there is any danger of the 
wire breaking, as I understand that the wire 
is rather brittle? (2) I would like to ask if in 
the near future you would give an article in 
your magazine on the changing of A.C. cur­
rent to D.C. by means of an apparatus made 
of aluminum plates? Ans.-(l)Yes, We are 
informed by Mr. Getz, that enameled wire is 
to be preferred to any other make for coil 
work, as many more turns can be secured in a 
giv~n space, and there is little danger of open 
circuits when winding with this wire. (2) An 
article on the chemical rectifier appeared in 

the November, 1908, issue of this magazine. 
Another one will appear shortly. 

1026. Wireless Telegraphy. S. S., Danbury, 
Conn., asks: (1) Please inform me which of 
the aerials shown in enclosed sketch will give 
the best results? (2) In either case the height 
(about 30 ft.) would be the same, and the 
same instruments would be used, namely: re­
ceiving transformer, one or two adjustable 
condensers and a small fixed one, double head 
phones, electrolytic detector, potentiometer 
and battery. I would use No. 14 aluminum 
wire for the aerial. (3) There is a trolley line 
within 75 ft. of the aerial, that is if the 175 ft. 
one was used, but if the aerial was only 85 ft. 
long this distance would increase 30 or 40 ft. 
(4) I would also like to know ·which batteries 
are considered best for operating a coil for 
wireless, those made on the plan of the Edison 
or the bichromate ones? Ans.-(1) The loop 
aerial as shown in June, 1908, issue is the best. 
(2) This would work best with loop type. (3) 
The trolley should give you ·no trouble. 
( 4) The Edison batteries will be best. 

1027. Wireless Telegraphy. F. W. B., 
New York, asks: (1) I have an aerial on roof 
of building 70 ft. from ground,. composed of 
3 strands of aluminum wire, 40 ft. long, set 
10 in. apart, and joined to the aerial wire in 
the middle, silicon detector, 75 ohm receiver, 
200 meter tuning coil and condenser. What 
should be the range of this outfit? (2) Will 
a transformer made like the one in enclosed 
diagram work? (3) Do the large stations, such 
as the Marconi Co., use Morse or Continental? 
Ans.-(1) You are using poor instruments. 
with a good aerial. You should get a high re­
sistance receiver; and also, your silicon de­
tector is of a poor make, that is not sensiti_ve. 
Using high resistance receivers and the 1~­
proved silicon detector (patented), your radius 
would be about 500 miles. (2) Yes. (3) The 
Continental and Morse codes are both used 

1028. Wireless Telegraphy. R. B. J., Red­
lands, Cal., asks: (1) Would 800 or 1000 ft. 
of about No. 25 bare copper wire sent up with 
a kite to about 500 ft. high give better res~lts 
as an aerial than an ordinary 40 or 50 ft. aenal, 
such as is erected by tp.e ordinary amateur? 
(2) Does the size of the wire, if copper or 
phosphor bronze, affect the sending or receiv­
ing distance? In the last number you state 
that 7 strands of No. 21 make the best aerial. 
Does the stranding give better results or mere­
ly give a more flexible cable? (3) If the silicon 
detector is patented could I obtain drawings 
or data from the patent office? If so, what 
charge would the patent" office make? Is it 
against the law to make patented ar~icl~~ for 
amateur use? Ans.-(1) No,. the vanat1on of 
the kite would make delicate tuning out of 
the question. (2) The larger the surface _of.the 
aerial wire, the better it is for transm1ttmg. 
A cable made up of a given number of stranded 
wires is better than a cable of equal length and 
weight, but solid, as the former has a greater 
surface. (3) Yes, you can obtain a copy o[ 
any patent, if you send 5c in c~in, to~ether 
with the patent number. It 1s decidedly 
against the law to make patented articles for 
amateur use, and in the case of the silicon de-
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tector, the patented article can now be pur­
chased from the proper parties, and this is 
much more sensitive than the infringing types, 
as a rare grade of silicon is used. 

1029. Induction Coil. F. F., Dorchester, 
~Ia?s., a~ks: (1) I hav~ a c'?re 6¼ in. long and 
¾ m. diameter, wound with 2 layers of No. 
18 single cotton covered wire. The whole 
primary is covered by a hard rubber tubing. 
Please tell me amount and size of wire to use 
~:>n t?e secondary? (2) How long a spark will 
1t give? Ans.-(1) You should have used 
No. 16 D.C.C. on primary .. Make secondary 
of 1½ lbs. No. 34 enameled wire. (2) Spark 
will be about 1 ¼in. 

1030. Refinishing Steel. Rev. J. M., Ra­
venna, Neb., (1) Is it possible to make bright 
old rusty swords, as bright as when they came 
from t?e.factory, without sending them back? 
(2) If 1t 1s possible, please, give some instruc­
tions concerning the process?. Ans.-(1), (2) 
Th~ only way in which knives and swords, 
which are rusty, canoe restored to brightness, 
is by grinding them flat on an emery wheel, 
and then buffing and polishing in the same 
way as is done in the factory. Unless you have 
the proper tools, it will, of course, be impossible 
for you to do this work except by the exercise 
of hard manual labor with emery cloth and 
polishing powders. 

1031. Books. A. M., Chicago, Ills .. From 
what firms can I purchase books? (1) On cal­
culating windings for armatures and fields 
(for. designing engineers). (2) Books on gear 
cuttmg and milling machine work? Ans.­
Y,, e can furnish you the following books: Mill­
mg Machines and Processes, by P. N. Has­
luck, $5_.00; American Lathe Practice, by 0. 
E. Perngo, $2.50; Tooth Gearing, ·by J. H. 
C~omwell, $2.00; Armature •Windings of 
Direct Current Dynamos, by F. B.· Degrasse 
and E. Arnold, $2.00; Practical Calculations 
of Dynamo Electric Machines, by A. E. Wiemer, 
$3.00. There are other books on these sub­
jects_ but the above will probably meet your 
requirements. 

1032. Induction Coil. C. M. K., Ipswich, 
~fass., asks: (1) How large an induction coil 
1s _necessary to send to stations 50 miles a.way 
with ~n a7:tenna 30 ft. high? (2) Can you give 
me d1rect1ons to make a tuner and potentio­
meter? Ans.-( 1) A 2 kilowatt coil or trans­
form~r is necessary. (2) See article by W. C. 
Ge~z m July, 1908, issue, in which be fully de­
scribes making the instruments mentioned. 

1033 Condenser. F. S. C., Dorchester, 
Mass., asks: (1) Can a "helix" be made on the 
same plan as a tuning coil? If so, will you 
please give connections? (2) Please explain 
how. to make a glass plate condenser (for 
sendmg). (3) Has anything more been done 
about stopping amateur stations? Ans.-(1) 
No, make it as shown in W. C. Getz's article 
in August issue. (2) Get a good quality of 
clear glass, and use copper or tin foil plates, 
c~t about 1 ]/, in. less than the glass on all 
sides. Place a plate of glass between every 
sheet of metal, connecting alternating metal 
sheets to the two terminals. (3) No, and if 
the amateurs will not continue to interfere, 
ther~ will be nothing done. However, if they 
continue to disregard the warnings, and re-

main nuisances, there will be drastic measures 
taken. We have entered your name on our 
wireless list with pleasure. 

1034. German Silver Wire. R. H: B., 
Washington, D.C., asks: (1) Where can I sell 
or trade 2 pounds of double cotton covered 
German silver wire, No. 28, B. & S.? (2) Is 
No. 28 B. & S. gauge wire too small for a tun­
ing coil? (3) Where can I have the resistance 
of my head receiver determined? Ans.- (1) 
We do not know. You might advertise in the 
classified column. (2) Yes. (3) Send it to 
W. C. Getz, of 345 N. Charles St., Baltimore, 
Md., who has full facilities for testing same. 

1035. Telephone Connections. R. H. C., 
Nashville, Tenn., asks: (1) Please give con­
nections or diagram for telephone connections, 
having copunon battery system, pieces con­
sisting of receiver, transmitter, induction coil, 
condenser, and ringer. (2) How many volts 
are necessary in alternating current of 60 
cycles to jump an air gap of one inch, of one 
half inch? (3) How much No. 24 magnet wire 
does it take to have the same resistance as a 
16 candle power lamp? Ans.-The attached 
sketch is the standard "Bell telephone" ·com-

TRANS 

mon battery diagram. (2) It is fi~ed that 
it takes a pressure of 20,000 .volts to Jump one 
inch, with a high frequency current. At 60 
cycles the initial voltage would probably be 
about

1

35,000. (3) It would require 8,584.4 ft. 
of No. 24 copper wire to equal the resistance 
of one 16 c.p. 110 volt 56 watt lamp. 

1036. Aerial. V. E. D., New York, asks: 
(1) Does an aerial have to be higher than ~he 
surrounding houses and trees, some of which. 
are in the way of the wave? (2) Would No. 
20 bare copper wire be suitable for an aerial? 
(3) What kind of wire should be used to go to 
the aerial, the coil being a half inch one? Ans. 
-(1) No, not if they are not too close~ (2) 
Ko, you should use a cable .. of 7 strand No. 21 
tinned copper wire. (3)· No. 14 rubber cov­
ered wire. 

1037. Aerial. C. R. E., Lawrence, Mass., 
asks: Describe the construction of a suitable 
aerial for use with the following instruments: 
"Ferron" detector, tuning coil, tubular con-
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denser and 2000 ohm telephone receiver. 
Ans.-See article on aerial construction in 
June, 1908, issue. 

1038. Wireless Telegraphy. R. R., Hemet, 
Calif., asks: (1) Is the platinum wire found in 
electric light bulbs suitable for electrolytic 
detectors. (2) With a· 65 ft. mast, with aerial 
consisting of four aluminum wires 30 ft: long, 
and using an electrolytic detector, tuning coil 
and 1000 ohm head phones, what would be the 
receiving radius? (3) How far will a 100 watt 
transformer send, the mast being about 65 ft. 
tall and with good aerial wires? Ans.-(1) 
No, as the size generally. used for wireless is 
.00002 in. in diameter. (2) From 50 to 300 
miles under favorable conditions. Using 
"gold" diaphragms in your receivers will ma­
terially increase this. (3) From 5 to 20 miles, 
under favorable conditions. 

1039. Wireless Telegraphy. G. W. S., 
Chambersburg, Pa., writes: I have completed 
my station, pole 109 ft. high at north end, 
aerial extends from this to a pole on house, 
which is about 55 ft. from the ground, aerial 
is directly north and south, and is about 150 
ft. long, wires to instruments drop from the 
centre of the aerial. I am able to hear New 
York only when there is a strong gale from 
the north. I get a few words here and there 
only, what is the trouble? I am located any­
where from five to ten miles from the moun­
tain range which runs as high as 2000 ft. above 
sea level. I am 640 ft. above. Is the trouble 
caused by not having pole high enough? It 
appears this is the trouble, as I bear various 
stations very plainly, but only when the wind 
comes myway. Ans.-The wind in itself has 
no influence on the electric waves, although it 
may indirectly• cause a change in the atmos­
pheric electrical charge which will bring these 
results. Your trouble must be in your instru­
ments. Probably your receivers or detector 
are not sensitive. 

1040. Hot Wire Meter. F. McC., Hamilton, 
Ont., asks: (1) How much wire will be re­
quired for secondary of 6 in. coil described in 
answer No. 897, Feb. number. (2) Will enam­
ele~ wire stand the hard usage and bending, 
as 1t takes up much less room? (3) Is the wire 
run through paraffin or the coil insulated in 
any other manner. (4) How do I space divi­
sions on scale of hot wire meter, and does it 
have to be calibrated in series with a standard 
instrument or would the instruments de­
scribed in the Dec., 1903, number of Ameri­
can Electrician be more accurate and suitable 
for general work? Ans.-(1) About 20 lbs. 
(2) Yes. (3) No, the wire is run on the wind­
ing form dry, but after completed the section 
is paraffined to give it mechanical strength. 
( 4) If you wish to use the ammeter for direct 
or alternating current work, it should be cali­
brated with some standard. For wireless ,this 
is unnecessary. 

1041. N. L. M., Jamaica Plain, Mass., asks: 
(1) Will an arc lamp run on an alternating 
current, if not, why? (2) Recently while 
working near a 32 c.p. incandescent lamp it 
suddenly burst and flew into fine pieces. What 
was the cause? Ans.-(1) An alternating 
current arc lamp will. (2) Probably the fila-

ment became short circuited, and the sudden 
rush-.of current caused an expansion of the 
gas in the bulb, producing an explosion. 

1042. Series Motor to Shunt. C. F. C., 
N.Y., asks: (1) Give approximate ntle for 
changing windings of series motor to shunt, 
speed and voltage remaining the same. (2) 
Give rule for changing windings from one 
voltage to another for motors and dynamos 
shunt and series. (3)Name some firm in my 
vicinity ·where the proper kind of paraffin 
wax can be bought for spark coil constntction. 
Ans.-(1) To change_the windings of a motor 
from. series to shunt, the speed and potential 
remaining the same, it will be necessary to 
wind a new set of field coils which ,vill have 
the same number of ampere turns as those 
now on the machine. This means that if your 
series field has, say, 100 turns and carries a 
current of 10 amperes, you must make a new 
winding to carry a much smaller current, and 
increase the turns in proportion as the am­
peres are reduced. For instance, the field 
could be replaced by one with 10,000 turns, 
and would require a current of 1-10 ampere. 
In· the latter case the current is limited only 
by the resistance of the field winding, so that 
it would be necessary to use wire of such a ~ize 
as ·will give the required resistance. Resist­
ance of wire can be found in any standard 
electrical text-book. (2) Direct current ma­
chines cannot be changed.from one pressure to 
another without completely changing the 
windings, if the same speed and power are de­
sired. It is usually undesirable to wind an 
armature for a higher pressure than originally 
designed for, as it will have a tendency to 
spark. (3) Manhattan Electric Supply Co.­
about 25 cents per pound. . 

1043. Motor. F. L., Scranton, Penna., 
asks: (1) Would design submitted make a 
good motor? (2) If so, what size wire and 
how much should I use for the fields and ar­
mature? Ans . ..:_(!) The design you have 
submitted for a motor will work if a few 
changes are made. If the armature is to be 
1 ¼ in. long, the pole pieces should be about 
the same length. It would also be better to 
extend the outside casing of iron you have 
shown carrying the feet also around the bot­
tom of the frame. In this way you will bal­
ance up the magnetic circuit and make the 
bottom pole as strong as the others. The ar­
mature has not enough slots to make a goo? 
machine. If you had double· the nmnber 1t 
would be much better. vVith these changes 
you should be able to make a practical ma­
chine. (2) You do not state what circuit you 
expect to run your motor from, and whether 
you desire to build a series or a shunt wound 
motor. If the former, you could wind the 
field coils with a No. 12 or No. 13 wire, as 
many turns as you can get on the fit~lds, . If 
you can make the armature slots Ys 111. wide 
by ¼ in. deep, with 16 slots around the anna­
ture core, a winding of 8 No. 18 wires could be 
used for the winding. This motor would then 
be suitable for operation on several dry cells. 
If you can send a more detailed description, a 
much more complete answer can be given. 
Let us know how you come out, if you decide 
to use the above winding. 

---
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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. 

In response to numerous requests we re­
print the Morse and Continental codes, with 
in addition the U;S. Navy Wireless Telegraph 
Code. 

A 
B 
C 
D 
E 
F 
G 
H 
I 

le 
L 
M 
N 
0 
p 

i 
s 
T 
u 
V 
w 
X 
y 
z 
& • 
1 
2 
3 
4 
6 
6 
7 
8 
9 
0 
Period 
Comma 

Morse 

Colon -. - .. 
Interrogation - .. - . 
Exclamation - - -
Semicolon • 
Wait 
Understand 
Don't understand 
Call 
Finish 
Error 
Danger C Q D ... 

or 
Interference 99 

or 

Continental Navy 

When you hear either of these signals, 
STOP ALL SENDING. Listen all you want 
to, but don't interfere. Life may be at !'take, 
and amateurs should keep out of the trouble 
and let those who are responsible do their 
~vork without interference. If they don't do 
it voluntarily, Congress will shut up their 
stations next winter. 

The New England Wireless Society, 18 
Tremont Street, Boston, Mass.,was incorpor­
ated under the Statutes of the Commonwealth 
of Massachusetts on Feb. 4, 1909, for the study 
and improvement of wireless communication. 
'.l'he regular meeting is held the first Friday 
m each month.-Gordon S. Wallace, Clerk. 

A. D. Bannennan, Dawson City, Y.T., 
would like to get in touch with wireless mem-

. I 

hers of our club. All those who are interested 
in writing to this gentleman can learn some­
thing of wireless matters in the Arctic region. 

G. C. Sabin, R.R. Station Belchertown, 
Mass., would like to correspond with club 
members with a view to bettering the knowl­
edge of wireless, or getting into wireless com­
munication. 

Magee Adams, Milford, Ohio, would like to 
get in touch with other members of ourclub 
living in his vicinity. 

The fifth regular meeting of the Chicago 
Section, E. & M. Wireless Club was held 
March 27, 1909, in the club rooms, 52 Audi­
torium Bldg. After the customary receiving 
practice the meeting was called to o:der by 
Vice-Pres. McGaffage. After acceptmg the 
minutes of the previous meeting the discussion 
of a suitable letter-head design was resumed, 
having been left on the table from the pre­
vious meeting. Mr. Diss~r was made a ?om­
mittee of one to secure designs to be subrmtted 
at the next meeting. The membership of the 
club was increased by the entrance of some 
new members who take a very live interest in 
wireless experimenting, and at this meeting 
the club quarters were more than comfortably 
crowded. Arrangements will be made t'o. se­
cure additional room to meet the require­
ments of our growing organization. The busi­
ness meeting was disposed of early, to enable 
the o-eneral informal discussion of topics of 
mut~al interest to proceed. The meeting ad-
journed at 10.00 p.m. . 

The Chicago Section will be pleased to cor­
respond with any other of the club membe~s 
or local organizations and exchange experi­
ences. 

While opposing such radical legisl<1;tion as 
the elimination of the amateur or experimental 
w=reless teleo-raph stations, which has been 
st;o-gested o; the o-round that they interfere 
se;iously with th; operation of the regular 
plants, President Harri: E. Upton of the New 
England Wireles~ S~c.1ety conce~es _at the 
same time the advisability of grantl?g l(censes, 
subject to revocati~:m ~ke a1;1~omobile hcense~, 
to those who quahfy m ability and responsi­
bility, these licenses to govern the power of 
sending stations their wave length. . . 

Mr. Upton cites as particularly obJection­
able nuisances the buzz-buzz of the amateur 
who likes to bear his own spark and breaks in 
heedless of the legitimate business he is inter­
n1pting, and the gossip, or "shop-talk," of 
many of the operators cf the regular boats and 
shore stations. Too stringent measures, how­
ever he feels would work much harm to the 
advlncement' of the art and very unjustly 
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curtail the rights and privileges of many an 
.old telegrapher or experimenter who is always 
rea_dy to give way to official or "C.Q.D." mes-· 
sages. 

I have one of the largest experimental stations 
in New England and the very largest north of 
Revere with the exception of Prof. Pickard's. 
I use the very best of modern inductive, loose­
coupled apparatus both in my sending and 
receiving circuits, which of course.means great 
selectivity and most efficient work. I can 
send 200 miles at sea under favorable condi­
tions and use anywhere from one-half to three 
k.w. in sending, according to the impedance 
cut in. Of course my transformer is run on 
A.C. current. I use a stone hook-up on send­
ing and a Pickard hook-up on receiving.' 

My aerial is three hundred fret long spread 
ten· feet at the _ends and." twenty-eight feet in 
the centre with the lead taken off the middle. 
It is swung between two tall pine trees about 
fifty feet high. With this set I have worked 
2,000 miles on receiving. Call H. E. 

Harry E. Hurd. 
----

WIRELESS CLUB WATCH FOB 
Winslow Kingman, No. 409 

Watch fobs are one of the most popular 
kinds of ornaments for both men and women. 

A fob made of carved leather or stamped 
leather is shown in the cut. This particular 
fob I designed to wear my "Wireless Club" 
pin on. Other fobs can be made ·with a high 
school name and a class year on it. Such a 
fob retails at about 50 cents, and I may say 
that an industrious person could make quite 
a bit of pocket money in this way. • 

In making such a fob, the pin, which is to 
be placed on it should be taken into account. 
If the color of the pin is very bright, as the 
Wireless Club pin, select a color of leather 
that will match it nicely. I find that the 
prettiest effect is a dark brown colored leather 
for this pin. 

A small groove is made all around the edge 
of the fob, and then a narrow flat space is left 
and inside-of this the d_esigns are made, prefer­
ably raised from the rest of the leather with 
a dotted background. The tools and method 
are left for the reader to work out, -as there are 
several good books on this subject. 

A flat surface is left for the pin to be stuck 
into. This should be perferably round and a 
trifle larger than the outside of the pin. The 
pin should be put into the leather and woven 
in and out a few times; care should be taken 
not to stick the pin straight in, but at an angle, 
so that it will not wrinkle the fob. 

The buckle should be a small nickel-plated 
one and attached to the main part of the fob. 
The strap which goes through the ring of the 
watch should be sewed to the back of the 
main part of the fob. Sew this strap onso that 

• the rough side of the leather in both pieces 
comes together. If you don't do this the 
rough side will be out and can not be carved 
to match the rest of the fob. 

This S\l,me design can be modified to some 
extent and used as a burnt leather idea. How­
ever, the carved leather is the best, as burn~ 
work seems to roll up and does ·not look well 
when used to any great extent. 

March Song entitled "C. Q. D." has been 
received from the Co-Operative Music Pub. 
Co., Los Angeles. The words and m~sic 
are by Wi~son & Jackson and are as follows: 

C. Q. D. 
Smash, crash, a shipwreck, and a hero was 

born. 
* * · The man who worked the key 

His name and fame on the ether were borne 
When he signalled the letters o'er the sea. 

He never once faltered, his nerves were made 
of steel, 

He stuck to his post most gallantly. 
'Twas his call in the dark with a spark 

That nas made him beloved. by you and 
me. For 

C. Q. D. was the message he sent. 
C. Q. D., all knew well what it meant; 
Shipwreck and disaster they all could 

plainly see, 
So they all made haste to answer Binns 

when he 
Called C. Q. D. 

Now Uncle Sam, if you are half of the man 
* *: I know that you can be 

Let all flags wave just to honor the brave 
Little man who sent out that C. Q. D. 

He.may be our subject and may be not at all; 
But let that be now just as it may, 

For his call in the dark with a spark 
Was a favor we never can rep·ay. For 

C. Q. D. was the message he sent· 
C. Q. D., all knew well what it meant; 
Shipwreck and disaster they all could 

plainly see, 
So they all made haste to answer Binns 

when he 
Called. C. Q. D. 
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TRADE NOTES 
The prospectus of the New York Electrical 

Tra.de School indicates that they expend all 
their energies along electrical lines only, and 
aim to do it in as thoroughly a practical 
manner as conditions will warrant. The 
s~hool is open to the public, and investiga­
tion and inspection is invited. No students 
are enrolled until they have seen the school 
and equipment. A thoroughly practical 
course of electrical instruction is given. 
':'{e advise all those who may be interested 
m such a course to write for the booklet. 

* * * 
• On~ of the greatest improvements in the 
marking of Measuring Tapes is embodied in 
a new idea, which The Lufkin Rule Co. have 
termed Instantaneous Readings. Users of long 
tapes are aware of the inconvenience which· 
anses from the fact that the number of feet 
\s only registered at the end of each twelve 
mches. When a tape is out some distance 
and an exact· measurement is required, which 
~appens to fall between two foot marks, it 
1s necessary, having ascertained the inches, 
to _go back carefully to discover the last 
~eg1stered foot. The simple inovation now 
mtroduc~d, by which the foot is registered 
at each mch space, makes it possible to read 
at a glance, instantly, and with no risk of 
error. ~atents are pending for this improve-· 
me~t wh~ch cover broadly all its applications, 
which ~ill be fu}.ly protected by the Lufkin 
people m tbe manufacture and sale of same. 

* * * 
We call to the attention of our· ~eaders 

several new tools made by The L. S. Starrett 
Company, illustrations of which are shown 
he:ewit~. The electrician's pocket screw 
duv~r 1s intended for wiring work, being 
furmshed with a hard rubber insulating 
handle. It has four blades of different 
widths, which may be easily and quickly in­
serted at will. 

A very convenient gage for the use of 
marine engineers, machinists, etc., combines 
a taper gage showing thickness in sixty­
fourths·up to three sixteenths, English stand­
ard, wire gages from· nineteen to thirty-six, 
with values in decimals of an inch, and nine 
thickness or feeler gage leaves of various 
thicknesses up to one. sixteenth of an inch, 
all folding iri a convenient pocket case. 

* * * 
The Utica Drop Forge & Tool Company, 

of Utica, N.Y., will, from the first of April, 

1909, sell their own product direct to the 
trade. This company is the largest Nipper 
and Plier factory in the world, having more 
than an acre of area under roof, and uses a 
mile of industrial railroad upon their premises 
in carrying their product from department 
to department. Their plant is new (as their 
old plant was destroyed by fire about two 
years ago) and is now rebuilt on the most 
modern and, improved lines for heat, light, 
air and sanitation, together with the economic 
and rapid handling of their product. The 
durability of their product is exceptional, 
and they lead the world in the q.esign, 'style 
and finish of their tools. • 

* * * The Cleveland Industrial Exposition, which 
will take place June 7th to 19th, 1909, under 
the auspices of the Cleveland Chamber of 
Gommerce, will be the largest exhibition of 
home products ever held in the United States, 
if not in the world. • 

So great has been the enthusiasm of th~ 
Forest City manufacturers that nearly 300 
exhibits have been arranged and the number 
of articles tci be displayed will run high into 
the thousands. • , 

The general illumination promises to be 
dazzling, as the lighting arrangements ca\! 
for 15 000 incandescent globes. ; 

Probably the most striking feature ~f 
Cleveland's Exposition will be the large 
number of ·"live" exhibits, where a grea,t 
variety of modern machinery will be seen 
in constant operation. 

* * * The first commercial wireless telephon~ 
system in the worl~ h;as recently been thrown 
open to the public m P<;>rtland,. Me. , 

Four out qf thirty stations which connect 
Portland with the Islands of Casco Bay are 
in commission and selectivity is now an 
established· fact. In order to prove that ~he 
problem of secrecy was solved; A. Fre~enck 
Collins, the inventor, and Mayor Cltffor1, 
of Portland, G. • B. Reynolds, a U.S. Navy 
wireless operator, and a· new~paper corre­
spondent talked at the :~ame time an~ eac~ 
receiving telephone got its message without 
interferincr with the others. • 

<:, * * * 
The Isolated Lighting Plants is• a mos't 

attractive booklet from the Goul_d Stor~g~ 
Battery Co., New Yor~ City. Th;1s pubhca,­
tion is intended to direct attention to the 
various systems developed . by the abo_v~ 
Company for the applicati9n~ o_f batte~1e~ 
to such installations and to assist m _selectmg 
one which will best fulfil the requirements. 
Generously illustrated .. 

* * * 
"The Star Expansion Bolt C'?mpany of 

Bayonne, N.J., whose standard line of Ex~ 
pansion Bolts, Toggle Bolts, Cable Hangers, 
Drills, and Drill Holders are so well and fav­
orably knmvn to the trade, have. removed 
their general offices from Bayonne, to 147 
Cedar Street, New York City, where a _very 
complete stock ,vill be maintained-at all times, 
and where the Company hope to have th~ 
pleasure of receiving their frie~ds who_ may 
be either located permanently m the city or 
just there to see the sights. 

.J 



I 
I I 

I • 

I 
1· 

1· 

I 
I, 

' I ,, 

536 ELECTRICIAN AND MECHANIC 

HASLUCK, PAUL N. Handicraft Series. A Series of Practical Man-
uals. Edited by Paul N. Hasluck, Editor of "Work," "Technical 
Instruction Series," etc. Price, each, postpaid,·. . . . . . • . • . . $0 50 

Bouse Decoration. Comprising WBJTIIWilmNO, P.&.P:m!UU.NOJNO, P.ilNTJNO, eto. 
With 79 Engravings and Diagrams. 

Conlfflll.-Colour and Paints. Pigments, Oil■, Driers, Varnishes, eto. Tools used by 
Painters. How to M~ Oil Pai_n~. Distemper or Te~pera Painting,_ Wh\tewashing 
and Decorating a Ceilinc. Pamtmg a Room. Papertn& a Room. Embellishment of 
Walla and Ceilings. ' 
Boot Making and Mendlng, Including R11P.URJNO, LA.IITJNO, and FJNJIIBJNO. With 

179 Engravings and Diagrams. 
Bow to Write Signs, Tickets and Posters, With 170 En&ravings and Diagrama. 

Contmll.-The Formation of Letters, Stops, and Numerals. The Signwriter's Outfit. 
Making Signboards and Laying Ground Colours. The Simpler Forms of Letterin,r. 
Shaded and Fancy Lettering. Painting a Signboard. Ticket-Writing. Poster-Paint-
ing. Lettering with Gold. eto. • • 
Wood FtnlBhlng. Compriaing STAINING, VA.RNJSmNo, and PoLJsBJNO. With Engrav­

ings and Diagrams. 
Contema.-Processes of Finishing Wood. Processes of Staining Wood. Frenoh Polish­

ing. Fillers for Wood and Filling In. Bodying In and Spiriting Off. Glazing and 
Wax Finishing. Oil Polishing and Dry Shining. Re-polishing. and Reviving. Hard 
Stopping or Beaumontage. Treatment of Floor-Stains. Processes of Varnishing Wood 
Varnishes. Re-polishing Shop Fronts. 
D:,namoa and Electric Moton. With 142 Engravings and Diagrams. · • 

Contenta.-Introduction. Siemens Dynamo. Gramme Dynamo. Manchester Dynamo, 
Simplex Dynamo. Calculating the Size and Amount of Wire for Small Dynamo11, 
Ailments of Small Dynamo Electric Machines: their Causes and Cures. Small Electro­
motors without Castings. How to Determine the Direotion of -Rotation of a Motor. 
How to Make a Shuttle-Armature Motor. Undertype 90-Watt Dynamo. Manchester 
Type 440-Watt Dynamo. 
C7cle Bulldlng and Repalrlng, With 142 Engravings and Diagrams. 
Decorative Designs of All Ages for All Purposes, With 277 Engravings and Dia­

grams. 
Contenu.-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. 
lllonntlng and Framing Pictures, With 240 Engravings, eto. 
Smiths' Work, With 211 Engravings and Diagrams. 

Conitnta.-Forges and Appliances. Hand Tools. Drawhi_g Down and Up-setting. 
Welding and Punching. Conditions of Work: Principles of F1.1rmation. Bending and 
Ring Making. Miscellaneoos Examples of Forged Work. Cranks, Model Work, and 
Die Forging. Home-made Forges. The Manipulation of Steel at the Forge. . 
Glass Working by Heat and Abrasion, With 300 Engravings and Diagrams. 
Building lllodel Boats. :With 168 En~avings and Diagrams. 

Con!ent,.-Building Model Yachts. Rigging and Sailing Model Yachts. Making and 
Fitting Simple Model Boats. Building a Model Atlantic Liner. Vertical Engine·for a 
Model Launch. Model Launch Engine with Reversing Gear. Making a Show Case for 
a Model Boat. 
Electric Bells: How to Make and Flt Them. With 162 Engravings and Diagram11 

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

Conunta.-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 Mounting Specimens. -
Tailoring, With 180 Engravings and Diagrams. I 

Photographic Cameras and Accessories. Comprising How TO MAXm CAMERAS, 
D .. uut SLIDEB, SRU'ITERB, and 8TA.NDS. With 160 Illustrations. 

Optical Lanterns. Comprising THE CONSTRUCTION AND MANAGEMENT 011' OPTICAL 
LANTERNS A.ND TBE MA.JUNO OF SLIDES. With 160 Illustrations. 

Engraving l\letals. With Numerous Illustrations. 
Conlenta.-lntroduction and Terms used. Engravers' Tools and their Uses. Ele• 

mentary Exercises in Engraving. Engraving Plate and Precious Metals. Engraving 
Monograms. Transfer Process of Engraving Metals. Engraving Name Plates. En• 
graving Co~n Plates. Engraving Steel Plates. Chasing and Embossing Metala. Etoll-! 
ing Metals. 
Basket Work, With 189 lllustrationa. 

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

It is the giant force of the Century 
Electricity offers larger rewards t~ 

PRACTICALLY trained followers 
than any of the other professions 

Learn it and you have master;d 
the most fascinating and BEST 
PAID calling of to-day. 

O_ur scho_ol, the most thoroughly 
equipped m the United States, 
teaches PRACTICAL ELECTRIC-· • 

!TY !n. all its. branches, and nothing else. 
lnd1v1dual instruction day or evening 

by skilled teachers. ' • 
Write for 64 p. illustrat<!d book. It's free. 

, Tha New York Electrical Trade School 
39½ West 17th Street, New York 

No connection with any other School or_ Institute. 

HOW TO RUN AN AUTO 
"Homans' Be 1f Propelled 

Vehicles" gives fli.11 detalla 
on successful care, hnndllng 
nnd how to locate trouble. 

Beginning at the first prln• 
clples necessary to ho known, 
and then forwnrd to the pJin. 
clples used In every part ot o. 
Motor Car. 

It Is a thorough conrile In 
the Science ot Aotomobllcs, 
highly approved by manu­
facturers, owners, operators 
and replilrmen. Contains 
over 4CO lllostratlons and die,. 
grams, mak'.ng e1•cry dctnll 
clear, written In pin.lo Jan• 
goage. Handsomely bound. 

PRICE $2 POSTPAID 

SP~CIAL OFFER 
The only wa.y the practical 

merit of this MANUAL can 
be given is by an examinB• 
tionofthebook!tself, which 
we will submit for e:mm!nll,o 

tlon, to be paid for or returned, 
after lookillg 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 Yol'k 
Kindly DUlll me copy of llomno1' A.atomobllcsl,:lnd, lf fotmd ~Usfac:,. 

tory, I will Jmmedla.tely remit you $2.00, or retnru t e book to you. 

NAME----------------
.ADDRESS 

ILLUSTRATING 

A 

SMALL BIG 

CUT SELLER 
20 Inch Drill 

If You 
Ever 

Saw a ROCKFORD Drill 
In 
Operation 

_You· found it. was g·iving satisfaction. We build them in sizes 
from 12 inches up. Any Arrangement ot Feed. 

CATALOC? 

,:~ \]O~KFORD DRILLING MACHINE CO., ROCKFORD, ILL, U.S.A. ::2 :~~-1· ~~-- • 

ii 



. ' 

,1 

' i, 

I 
[, 
! 

Ii 

I 
I 

i, 
I 

:: 

I 

11 

ii 
I ,._ 
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PATENTS SECURED PROMPTLY 
Anti with S1•cclnl Jtcitn1•d to tbe 
Lcgnl P1.•otcction 01.· the In,,cntlon 

Handbook f__or Inventors and Manufacturers Sent Freo upon Request 
Con■ultntion Free. No charge Cor opinion ns to the PntC11t:.1.bllit3T 1incl Co111111crclul Vnlue of 

In,·cntoN' I~ens. llia;hcKt Rcferenc~8 t\•?n1: P1•0111l11c11t. 1'lu11ut'";.1.cturcrg. 

C. L. PARKER, Patent Lawyer 
Patents, Caventit, Trnde-n,nrks, Co11yrl,:rhttt, Rc11orts ns to Pn.tcntn.l,ility, Vn.litllty, nnd I.nfr!ugc-

n1ent. I•ntent Sult• conducted in nil Stutes. , . 
REFERSNCES:-Globe Machine and Stamping Co., ,lllurray Engineering Co., Morgan Machine and Engi­

neering Co., Berkshire Specialty Co., Stewart Window Shade Co., Macon Shear Co., Acme Canopy Co., 
Lippeucott Pencil Co., Salisbury Tire Association of America, Inventors' and In\"estors' Corporation, 
Oakes 'Manufacturing Co., Cox Implement Co., Columbus Buggy Co., National Index Co,, By-Products 
Co., Alabama Brewing Co., National Offset Co., Antiseptic Supply Co., Richmond Electric Co., Railway 
Surface Contact Supplies Co., National Electric Works. 

Mr. Parker, on November 1st, 1903, after having been a member or the Examining Corps o! the U. S. Po.tent Office for 
over ftve years, resigned hLs position as Examiner to tnke up the practice or po.tent law. • 

Address, 52 NlcGill Building, Washingte>n, D. C. 

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

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

PATENTS 1'HAT7~PR OTECT 
AND PAY 

Vol. xvn, bound in Red Buckram 85.00 
Vol. XVIll, unbound, in number& . 1.25 

Advice and Books Free. Rates Reasonable. Highest 
References. Best Services. 

Bound, 2.00 
If interested, send 2c. stamp for index to this volumes 

AMATEURS 
I,et us send you a set of onr 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. PillRS MINIATURE 
MOTOR WORKS, 

21 Illinois St. BUFFALO, N. Y. 

NO TRAD 

WATSON E. COLEMAN, Patent Lawyer 
~12 F ST, N. W., WASHINGTON,'D.C 

PATENTS SECURED . • ! 
OR FEE RETURNED. Send Sketch for FREE RE• ' 
PORT n.s to Patentablllty. GUIDE BOOK and WHAT 
TO INVBNT, with ,inluable List ·ot Inventions Wnnted, 
SEN'l' FREE. One JUillion Dollar1t offered for one 
Invention; 516,000 for others. Po.tents secured by us 
advertised free In \Vorld's Progress; Sample Free. 

EV A.NS, "IVILKENS & CO. 
100. F Street "\Va,.Jlington, D. C. 

THOSE OF THE 

ELECTRICIAN 
PLUMBER ~- BJUCKLA YER 

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

Electrical trade.r, and· assist you to a position 
upon iraduation." Write to-day for free catalogue 
and information. 

===COYNE:=== 
NATIONAL TRADE SCHOOLS 

238 Tenth Avenue 
NEW YORK 

850 N. Ashland Ave. 
CHICAGO, ILL. • 
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DRAWING TABLES, 
Drawing ~~ards,.Blue 

Print Frames, ·Cars and 
Traci\, Filing 
Cases, etc. 

We make everything to 
fit up a complete Drawing 
Room in School, Factory 
or Office. 

Send for New Catalogue 
to 'the 

AI\IEl:UCA..N DRAltTING FURNITURE CO. 
1731 Railroad St., Koche~ter, N.Y. 

TRADE MARKS 
DESIGNS 

COPYRIGHTS &c. 
Anyone sending a sketch and description may 

Qnlcldy a.scertuln our.opinion free whether an 
Invention 18 probnbly patentable. Communlca. 
Uons etrlotly contldentlal. HANDBOOK on Patents 
80~;/!~~8 ?!e:: i~~~~~if°K1':ie;~rigc~~~ee~1e8ivfl 
tJ>tc!a! notice, without charge, In the • 

Scitntific Jlmtrican. 
A handsomely Uluetrated weekly. I,ar1Zeet cir 
cnlatlon ot any eclentlllo. journal. Terms. ia a 
year; four months, $1. Sold by nil newsdealers. 

• MUNN & C0.3618 roadway, New York 
Braucb omoe, 626 F St., Wash Inv.ton, D. o. 

Blue Process Paper 
Blue Printing 

Drawing Materials 

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

Fits in the Pocket 

l:tlt!lfW:!E 
Our Vest Pocket Slide Rule complete with in­
structions specially prepared for students. Sent 
by mail post-paid-

• r-:1 $-,-.-s-o7=1 ===-
catalogue of Drawing J',fateri:als, etc., on appli­
cation. 

KOLESCH & CO. 
188 Fulton street (Est. 18S5) New Yoll'k 

,Samson · Datttrits. 
Strength 

Long L~e 

Uniformity 

20 YEARS THE STANDARD 
Why D!)t ins!,lre correct operation 0£:;your appara-

tus by using tins cell? . • . • • 
Ask for booklet and price list. For sale by' all 

jobters. ______ • 

Wireless Receivers 
Any Resistance Desired 

Electric Goods Mfg~ _Co. 
Battery, Telephone, Annunciator, 
and Motor Boat Ignition SpedaUsts 

144E Pearl Street Boston, Mass .. 

" We have trained hundreds of men to be high.grade 
1 Traveling Salesmen and assisted ii,em to secure 

1 positions with reliable firms. We IVIII do the same 
for you. Our· course in Practical Sal~sman­
sltip is endorsed by sales-managers of leading firms 
everywhere. \Ve also maintain the largest an9 best 
equipped Free Employment Bureau m 1he 

world, \\1th offices in five cities, and have more ca)ls for 
salesmen than we can fill from the best firms 10 t)ie 
United States and Canada. Our graduates earn ~I/: 
money because they ::et results. Sal~sman~htp is 

the Universal Science· no matter what your business is, the 
knowledge of real sale;manshipwegive you will increase your 
earning p~)\ver. If you want to enter tl!e most ple~

1
san~, ~e&t 

paid profession on earth, write for our Free Boole, A Kmght 
o( the Grip" Address nearest office. 

Dept.'"" NATIONAL SALESMEN'S TRAININ~ ASS0CI~TIOH 
}teio York CMcaoo Kan.11;a:1 City Jlfi1111ea1,ol1s San Fn111r1sco. 

FLYING MACHINES-P!).St, Present and Future 
A popular account of flying m:ichincs, dirigible balloons :rn_d ae~o• 
planes-b)• Alfred W. Marslm11 a~d Henry Greenl>:· This wor,k 
was written with a view to presentrng :J. poputu exhtbltion of this 
intensdy iutercsting subject. 12 mo.-1:J.\ pages-fully lllustntcd. 
Price, 60 cents, postp."tid. 
sAr-ilPSON PUBLISHING CO. 6 Beacon St., Boston, 1'fait,; •. 

j 
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A WORD WITH YOU MR. EXPERIMENTER! 
ARE YOU ~RED of spending your hard earned money 

for cheap. apparatus ? 
DO YOU WANT Apparatus that is manuf act~red by 

amateurs, or by Pr9fessional Wireless Engineers? 

DO YOU WANT Apparatus that does not cost any 
more than the cheaper kind and Apparatus that has 
been proven in a thousand ways better than- the rest ? 

THE ACME COMPANY is manufacturing apparatus under 
recognized United States Patents and is NOT infringing or 
STEALING ITS IDEAS FROM OTHERS. 

THE WIRELESS ENGINEERS 1:onnected with the Acme Com­
pany are recognized as professionals by the well known 
ELECTRICAL SOCIETIES OF .THE WORLD. 

Why buy apparatus that is put together any old way when for the 
same MONEY YOU CAN GET THE 'BEST? • • 

OUR· TELEPHONES for example are not wound with German 
Silver Wire to give them the required resistance~ and our Induc­
tance Coils and Condensers are carefully calibrated before leaving 
the factory. 

THE ACME COMP ANY has many letters from satisfied customers 
stating that they are glad that the Acme Company has entered 
the Amateur Field as the apparatus supplied by it is just as rep­
resented and is very satisfactory. GET THE ACME HABIT. 

THE ACME COMP ANY manufactures apparatus. ranging from 
its type "A" set for $25.00 up to .the 25 K. W. sets for long 
ranges of communication. • 

Send two cent stamp for latest catalog. 

ACME WIRELESS CONSTRUtTION CO. 
18 WESTERN AVENUE CAMBRIDGE, MASS. 
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A. B. C. TUNING COIL 
This TUNER cannot be equa11ed by 

nny of our competitors. Further, 
there is no tuning coll of this con­
struction on the market today. It 
has no metal s1Jc.ler. 

The contacts arc made direct and 
lndlvldunlly, with phosphor 
bronze spring and wheel, to each 
turn of wire. 

,vc do not wind our coils with 
ennnieJlcd ,vlre, as the enamel 
chips off in time, and causes short 
circuits. \Ve use nothing but 
double cotton covered 
copper ,vlre, which is, thor-

• oughly covered with shell.Le, and 
will last for years. 

The dimensions and construction arc 
that of the rcg-ufar commercial 
station type. NET $3.00 

Can't be duplicated anywhere at this 
price. 

A, B. c. Wireless specially Co. iTfn~~~J;~a"i'.>'N:~d{;~,k 

The Inventor's Universal Educator 
TELLS ALL ADOUT PATENTS, 
HOW TO SECURE THEM. HAS 

600 MECHANICAL MOVEMENTS, also 
50 PERPETUAL MOTIONS 

Every in,•entor should have a copy. Price, $1.00 by mail. 

--ADDRESS--

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

GEM MOTORl75c. 
Practical and substantial; will run small 
mechanical toys on one cell dry bi\ttery. 
Has adjustable brushesaud extra large 
field coil. Dest on market 

Only 76 cts. Postage 16 cts. 
JREM BLY ELECTRIC CO. 

CE.NTERVILLE, 

•

Miniature Electric Rail­
way Motor-

,vorking- Drawingsa.nd Full Instruc- 25c 
Em~i;:rc;:~~~'::r~s: ·fao °ii~i;igeport, Ct: 

VOL TS, AMPERES, 
RESISTANCES 

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

L, M, PICNOLET 
84 Cortlandt Street New York 

BUILD YOUR OWN SMALL· ENGINE 
We sell sets of castings up to 2 horse power. 
Also boilers, locomotives, i,:as engines, I el!'.'· 
32-page catalogue for 1\)c. in sta~ps. This 
amount refunded on order ~ounting Jo S1.00 
or over.- Contractors for hght machinery of 
every description. 
Sipp Electric and Machine Company 

River Street, Paterson, N. J. 

HOROLOGICAL DEPARTMENT 
. BRADLEY l'OLYTEt.!;;;,~~l)~~~~~~~orologicnl 

Institute 
PEOHIA, ILLINOIS 

LARGEST &nd BEST WATCH 
SCHOOL IN AMERICA 

\Ye tcuch Wutch \York 1 Jcwcl_ry, 
.En~ro.vlng, Clock ,vork, Ophce. 
'l'uuion rcasonnblc. Do a rd and 
rooms uenr school o.t modcro.tc rates. 
Scud tor Co.to.loj?uc of lotormntlon. 

Promoted! 
Don't you worry about the boss not having 

his eye on you and noticing the improvement 
in your work. Remember that he is human 
- he is on the look-out for good men - his 
own success and-the firm's depends on his 
ability to select the right man. 

If you are a little better than the other 
man - if you know more about your work 
than he does, do you suppose the boss will 
pass you by and boost the other fellow ? 

You wish you had a better job. You wish 
you knew more, then you could do mor6 and 
earn more. Fill in the blank form below 
and let us tell you how your wishes can be 
realized. Our advice, based upon the ex­
periences of our successful students and· 
graduates, will cost you nothing. It may 
start you right and change sour whole 
future. 

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

we Help Men Help Themselves 

Free Information Coupon 

American School of Correspondence, Chicago, Ill. 
Please send me your free. Bulletin ':'r. EogincerinJ }~formation 

and ad,·ise me how J can qualify for position marked X. 

.......... Electrical Engineer ........ Telephone Engineer 
.... Draftsman .. Heating and Vent. Engr. 

..... Mechanical Engr. . ... Architect 
. ..... Stationary Engr. . .... Hydraulic Engineer 

. ....... Structural Engr. . ......... .T extlle Boss 

....... Municipal Engineer ........... Sh. Metal Pat. Drafteman 
... Railroad Engineer ........ College Prep. Coune 

..... Structural D~ftsman.. . ... Sanitary Engineer 

Name 

Address 

Occupatio11 .......................... . 

Elect, and Mech. G-09 
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$513 Clear Profit in SI Days from an Investment of $1 SO 
A Is the result !roqi the operation of one 

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

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

alleys pay from 525.00 to So5.00 each, per week. This is 
no gamblin~ device, but a splendid bowling i;ame for amuse­

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

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

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

10 DAYS·FREE TRIAL 
We shi1tron ar prov al, wit.boo\ a. cent 
4"f,°Xl( Ae~:frJ'fo~~,; .n~:!~!_ 

after ualnC' the biCycle 10 claya. 

DO NOT BUYo'.}~~~':~nii!: 
a\ anu price until J'OO ~eln our lated 

~:cl~.af~~!;: {~U:~ti;tfr o~~~ gj 
pnces and marvelous new offers. -

ONE CENT ~1~\!~w:i :: ~~!~ 
thinprill be 1ent you free postpaid b:, 
return mtill. You will cat much valuable ln­
!ormatloo. Donotwai~wrltoitnow. 

TIRES. Coaster-Brakes, Dail~ 
up,,,Wheela and all JO.odrle.s at ltalfusuo!.prices.. 

. MEAD CYCLE 00. DepLK 250 CHICAGII 

L :t\~~~~1~~~~~!~~1:f :· 
outfits. Send for it. 

LOVEL & Co., Dept. E. M., Amsterdam, N. Y._ 

$2.50-F0R $1.25-_ 
One year's subscription to 
POPULAR ELECTRICITY 
the wonderful 1:1-ew maga­
zine IN PLAIN ENGLISH 
on Electricity .... $1.00 

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

Every Electrician and Student 
Should Have Both 

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

Last Chance at This Price 

Popular Electricity Publishing Co. 
1252 Monadnock Block, Chicago! Illinoi_s _ 

THE LAKE .SUPERIOR WRENCH 
,4~-~--· NO ADJUSTING NECESSARY 

~. The Illustration Shows HO\V 
The harder you pull the tighter it grips 

For shop, farm, houschuld, automobile, gas engines. For everything 
and everybody. \Yorks equally well on pipe or nuts of any kind or 
shapes. Ask your dealer or send $1.00 for prepaid 12 inch sample and 
terms To-Dny. Big Money for Agents. 

LAKE SUPERIOR W_REliCH COMPANY, 
130 Maple Street, Sault Ste. Marie, Mich. 

•

,_,_ • Electric Power Motor -
• Sample 35 Agents 
• prepaid C. Wanted 

[mpireElec.,Works, 730 Bridgeport,Ct. 

WE HEAR THE QUESTION 

EVERY DAY-

What is the Best Book ? 
on Wireless Telegraphy e 

Th
1
ere are several good books, but 

if y~u want to- know how to con­
struct and use the. latest apparatus, 
you cannot get better_ information 
for the money than by buying the 

back numbers of 

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

tical articles. We will sell you 

14 Back Numbers, Jan., 1908- $1 00 
Feb., 1909, WHILE THEY LAST 0 
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MURDOCK ·WIRE·LE'SS 
OPERATORS -·RECEIVERS 

German Silver Splithead Band.· Five Foot Green Cord. Special 
Connection Block. Resistances Guaranteed. Perfection in 
Every Detail; the Most Sensitive Recei·vers Made. ·' • 

Complete with Cord-Band and Block 
Single, 100 OHMS $2.70 Double, 200 OHMS 

500 " 3.20 1000 " 
750 3,70 1500 

1000 4.20 2000 
1500 4,70 3000 

$4.50 
5.50 
6,50 
7,50 
8.50 

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

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

WELL.S PJPE TOOLS Special Offer 
R.eal Wells Wrenches are all 

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

our factory 

No, A WELLS PIPE TOOL SET 
1 Se~ STOCKS, eight pieces, ¼ in. to 1 in. 
1 14 ID. Pipe WRENCH, ½ in. to 1½ in. 

. 1 No. 1. ROLLER PIPE_ CUTTER, ½ in. to 1¼ .in• 
1 No. 1 BINGED PIPE VISE, ½in. to 2½ in. 
1 OIL CAN · · . 
1 lb. Can PIPE JOINT CEMENT . 

Packe_d in Nicely Finished Hinged Chest • • 

PRICE 1!19,00 

WELLS PIPE WRENCHES 
1 8 in. WRENCH, ·y. !-0· to ¾ !11· P? E, $0.67 
1 lOin. " ½ ID. to 1 m. 0.76 
1 14 in. ½ in. to l½ in. " 1.00 

F. E. WELLS & SON CO. 
GREENFIELD, MASS. 

ALL S FETY 2 
We· RESHARPEN Double edge ond other sofety blodcs fo,only2½c A I C each. You cnn't afford to throw nwuy old blades when we will sterilize, ~e-

R Azo R BLAD Es 
_ sharpen and make them better than new at this trifling price. \Ve return you:own p~~c• 
2 ~~cl._~~dfr~·e.S~t:

1
;~m~~w~nd make of blades an<l we will scod a ~onven1enl mailing 

H.EE.NEDGE CO .. 169 Congress Street, Boston, Mass.,'.an.d 1697Keenedge Bldg., Chlcago, 

1909 Model 

"IDEAL'.' 
Lawn 

Mower Grinder 

"You Grind it a.s you find it" 

The 
1909 
Model 
of the 

"IDEAL" Lawn 
Mower Grinder 

grinds the REEL KN IVES to fit -the 
straight blade even if the latter is bent 
and out of shape- something never 
done before, and the most important 
feature of Lawn Mower sharpening. 
Has 5 in. ball bearing grinding wheel, 
babbitted bearings, Twice as Easy 
Running as Any Other. 
Grinds either right or left hand llfowers per­
fectly in 15 minutes, without removing rnchets 
or wheels. "'e are the originators, and six 
years' experience has shown us how to make 
them perfect. 
Send for circular gi\'illC' full information and prices. Write 
to-clay. 

The HEATH FOUNDRY& MFG. Co. 
~ [(Successors to The Root Bros. Co.) 

PL YMOUTHt OHIO. 

; 
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SALE AND EXCHANGE 
Advertisements under this heading, without dis­

play, 3 cents per word, cash with order, minimum, 
76 cents. Black-faced type, 4 cents a word, mini­
mum, $1. 

WIRELESS TELEGRAPHY 

Sil.lCON-Sil.ICON-Sil,ICON for electrical experi­
mental work. Large piece 25c. Small i:>iece 10c coin. 
Sent postpaid anywhere. ODELL ELECTRlC CO., 
7 Ericsson St., Belmont, Mass. (6) 

INSTRUCTION IN WIRELESS TELEGRAPHY.­
Send 25 cents in coin for the best wireless instruction 
book published. Everybody can understand it. Make 
your own wireless outfits. All kinds of wireless a_p_p_a­
ratus at low prices. Send stam_ps for catalogue. THE 
ELECTRlCAL EXPERIMENTERS' SUPPLY CO., 

. Room 502, 622 Wells Street, Chicago, IU. (8) 

WIRELESS EXPERIMENTERS, ATTENTIONI­
EVERYTHING AND ANYTHING IN WIRELESS WE 
HA VE IT. ENCLOSE A 2c STAMP FOR A CATA­
LOGUE. THE I. W. T. WIRELESS TEL. ENGRS., 
728 M. BROADWAY, BROOKLYN, N.Y. (6) 

16 WIRELESS DIAGRAMS FOR 16c-Straight and 
inductive receiving. Direct and inductive sending. 
Specifications for induction coil and transformer. How 
to make inductive teceiving couple, etc. MANUP, 
Box 24, Everett, Mass. (6) 

ENAMELED WIRE FOR TUNING COil,S-300 ft. 
No. 28 for 25c; 125 ft. No. 24 for 25c. Rewind your 
own receivers. 1,000 ft. (1,000 ohms) for same, of 
No. 40, enameled wire, 50c. Large cardboard tubing-
3½ and 4 in. diameter for "loose coupled" receiving 
tuners. 12 ½c per ft., either size. MIDDLESEX 
WIRELESS SUPPLY CO., 94 Antrim St.,..:.Cambridge, 
Mass. (6) . 

"COMMERCIAL" TUNING COil,S, wound • on a 
specially prepared core 11 in. long with No. 24 enameled 
wire in a manner which absolutely prevents all stretch­
ing and loosening, 2 sliding contacts of a new design 
giving quick and easy adjustment while not injuring 
the wire, polished dark mahogany ends, etc., making 
the most efficient and handsome/tuning coil on the 
market. Price S3.00. HAROLD4P. DONLE, 9 Phil-
lips St., Providence, RI. (6) 

- 1000 OHM WIRELESS RECEIVERS Sl.75-Very 
sensitive and absolutely reliable. New Detector. You 
want to know about both. Send stamp for descriptive 
circulars. ALDEN WIRELESS CO., Campello, Mass. (6) 

INTENSITY con.s, 1 to 4 in., guaranteed for one 
year, suitable for wireless telegraph and experimental 
work. For descriptive circular address J. 0. FISHER, 
Muncie, Ind. (6) • 

GRAPHITE RODS-50 to 1000 ohms. 6 in. long; 
for potentiometers. 25 cents, 3 for 50 cents silver. 
C. E. HALE, 644 W. King St., Decatur, Ills. 

TRANSFORMER BUILDERS.-You can get Iron cut to 
size and enameled for Transformer in article in this issue 
for S2.00. Sections wound and Insulated, wire included 
each 60c. Empire Cloth-12½c per sq. foot. Linot<~ 
-5c per yard. Winding Forms, each $4.00. WIRE­
LESS EQUIPMENT CO., W. Arlington, Md. 

FIRST CLASS WIRELESS RECEIVING SETS $6.60. 
All parts of the different instruments unfin;_shed or fin­
ished to order as desired. Experimental work for inven­
tors or amateurs by ex_perienced workmen. All prices 
very low. JEROME R:EDDING & CO., 40 Hanover 
St., Boston, Mass. 

DON'T BUY WIRELESS GOODS! 
Until you See Our Inside Prices. \Ve ma.kc tuning coils, 
potentiometers, clc., and sell dircctl>• to you, Our prices can­
not be bent. Send for list. 

CHICAGO WIRELESS SUPPLY CO., S2A. Auditorium Bldg. Chloago. 

MACHINERY AND TOOLS 

FOR SALE.-Complete set of castings, with blue­
prints of ¾ h.p. gasoline stationary engine; includes 
governor and timer, screws, etc., $10. COMET MOTOR 
WORKS. 17 W. Madison Street, Chicago, Ill. (8) 

READ THIS-200-watt dynamo, rough castings, 
54; blueprints 50c, If castings are ordered within 
30 days after prints, price of prints refunded. 100-watt 
dynamo, blueprints 50c. y. or ¼ h.p. water motor, 
blueprints 25c. LEE, HARRIS & CO., Dept. C., 
Box 414, Jamestown, N.Y. 

·PATENTS 

PATENTS.-H. W. T. JENNER, _patent attorney 
and mechanical expert, 608 F Street, Washington, D.C. 
Established 1883. I make an investigation and report 
if patent can be had, and the exact cost. Send for full 
information. Trade-marks registered. . 

BOOKS 

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

WANTED-To buy second hand books on electrical, 
chemical and other technical subjects. P. M. EAMES, 
Box 33, Salisbury, N.C. (6) 

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 10 -
·the land. Shop kinks, secrets from note-books, rules, 
formulas, most complete reference tables, tough prob­
lems figured by simple arithmetic. Valuable information 
condensed in pocket size. Price, post-paid, $1, cloth; 
$1.25, leather with flap. Agents make big profits. Sena 
for list of books. E. H. SAUNDERS, 216 Purchase Street, 
Boston, Mass. 

WANTED, YOUNG MEN AND BOYS to take sub­
scriptions for a Sl.00 musical publication. You make 
25c on every subscription. Send two-cent stamp for 
information and copy of C.Q.D. CO--0:PERATIVE 
MUSIC PUB. CO .. 314 Currier Bldg., Los Angeles, Cal. (6) 

PRINTING 

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

PHOTOGRAPHY 

KODAKS, CAMERAS, LENSES, EVERYTHING PHO­
TOGRAPHIC.-We sell and exchange. Get our latest 
·bargain listi.. save money. C. G. WILLOUGHBY, 814 
Broadway, !'l.Y. (tf) 

PRINT YOUR OWN PICTURESI-The mystery of 
photographic picture printing and permanent fi..xing 
reduced to a simple art, which any child can do without 
study or experience. A box containing negative, 
J)rinting frame, photographic paper and fixing solution. 
Price 15c postpaid. Don't miss this offer. HEWITT 
PHOTO CO., 3807 Germantown Ave., Phila., Pa. (6) 
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Special Off er 
This little book contains more knowl­

edge about the -electrical engineering 
and allied trades than any other book 
of its size in existence. It is compiled 
from the ·courses of the International 
Correspondence Schools and can be 
readily understood by men having no 
knowledge of higher mathematics. The 
description· of dynamos and motors, 
their faults, method of locating faults 
and remedying them, is clear and prac­
tical. Of much importance are the 
sections on alternators, alternating­
current motors, diagram of connections, 
and tables. Information is included on 
the speed ,control of electric cars and 
multiple-unit trains, storage batteries, 
electricity and magnetism, direct-cur­
rent dynamos and motors, electric bat­
teries, AC wattmeter measurement§, etc. 

SPECIAL OFFER.-To those sending 
us the coupon below we will send this 
book containing 420 pages, 262 illustra-
tions, bound in cloth, with gilt 1 

top and title, printed on high- 5 OC 
grade paper in clear type, 

. regularly sold at $1.25, for 

•••••••••••••••••••••••••••••••• . , . 
. : Internatio~al Textbook Company : 
: Box No. 930-P, Scranton, Pa. : 
♦ ! enclose 50 cents which With this coupon entitles ·me to one ♦ 
♦ copy of your Electrical Engineer's Handliook ♦ 

• • • Name • • • • St. & No . • • • City Stale • • 

Here's Something New 
Designed f()r YOU! 

Very oftentyou have "Things to Fasten" to 
Brick, Stone, Concrete, Marble, Tile or 
Slate. Such fastenings are made quickly, 
cleanly and secureiy nowadays _by using 

Star Expansion Bolts 

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

QUICK- SECURE- SIGHTLY 

We make a very wide range of styles and 
sizes and can fit you up with an Expansion 
Shield for use with anything, from a No. 5 
screw to a big burly bolt up to 2 in. diameter. 

.Fiy.2. 

'J 
! 

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

Star Expansion Bolt Co. 
147 Cedar Mreet New York City 

X WIRELESS 
The Study With a Fut'ure 
No line of work offers so brilliant pros· 
peels to electrical enthusiasts. Equip 
your~elf for the pltasure of it or for a 
profitable livelihood. 
WE HAVE A DEPARTMENT DE­
VOTED EXCLUSIVELY TO THE 
DESIGN AND MANUFACTURE OF 
WIRELESS APPARATUS. 
Our receiving outfits are of original design. made 
by the best instrument makers in this country. 
Special compact apparatus for the amateur. 
Write to us for prices nnd detnlled 
lntormntlon. 

PRAGUE. ELECTRIC CO. 
107 Westminster St., Providence, R. L X 

IN·STRUCTIONS 
IN WIRELESS 
TELEGRAPHY 
Tells you how to make your own Wireless 
Apparatus. Complete instructions-no red 
tape. Price 25 cents. 

Electrical Experimenters Supply House 
Dept. C - 622 WELLS ST. CHICAGO, ILL • • • GOOD F 75 • Ocalcrsa1H.l111aoufaclurersinall kindsofWirelcssApparatus • • C • and Electrical No,•elties. Send 5 cents Post.lgc for complete 

• • • Illustrated Caraloir. 
•••••••••••••••••••••••••••••••• 1... _____ ........; _____________ ~ 
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ELECTRICAL 

ONE AND ONE HALF H.P. W.ATER MO.TOR for 
sale cheap. GEO. A. WILSON, Jr., 20 St. Stephen St., 
Boston, Mass. 

FURNITURE 

MAKE YOUR OWN MISSION FURNITURE-No 
wait-no ·freight. Use our full size patterns. Send 
20c today_ for one of Hall seat (and illustrated cata­
logue). HOME FURNITURE PATTERN COMPANY, 
2017 First National Bank Bldg., Birmingham, Ala. 

MISCELLANEOUS 

YOUNG MEN-Latest Parisian novelty sheath gown 
watch fob, all the rage, 20c silver. FOB SALES CO., 
16 Meadow St., So. Norwalk, Conn. _ , 

STEAM CAR OWNERS, subscribe now for steam 
Motor Journal, monthly, devoted to steam cars. 1409 
Welton St., Denver. Colo. Price 15c copy; Sl.00 year.(tf) 

C. Q. D. Send 20c for a COI>Y of the wireless march 
song C.Q.D. CO-OPERATIVE MUSIC PUB. · CO., 
314 Currier Bldg., Los Angeles, Cal. • 

EXCHANGE-½ in. ind. coil secondary winding, l 
battery motor, 1 10-cell storage battery, l head phGne, 
1 3 ½ m. x 3 ½ in. box plate cameras, 1 4 x 5 plate Sen­
eca camera, 1 wireless receiver. l telegraph instrument, 
1 2 h.p. motor cycle engine, all in good condition, for 
electrical apparatus, or what you have. Will sell cheap. 
HAROLD -C. EDWARDS, P.O. Box !-,lo. 64, Ft. 
Morgan, Colo. -. -

SPECIAL OFFER OF 
25c HANDICRAFT. BOOKS. 

Pyrography 
Dyes, Stains, Inks, Varnishes, etc. 

Gouge Work and Indented Woodwork 
Designing and Drawing for Beginners 

Wood Carving for Beginners 
THESE FIVE USEFUL BOOKS AT !AN EXCEP­
TIONALLY LOW PRICE OF 60c FOR THE SET 

SAMPSON PUBLISHING COMPA_NY 
6 BEACON STREET BOSTON, MASS. 

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

AMATEUR WORK 
VOLUME CLOT-H BOU_ND 
1 Nov. 'Ol to Oct. '02 85.00 
2 Nov. '02 tci Oct. '03 2,00 
3 Nov. '03 to Oct. 104 2.00 
4 Nov. '04 to Oct. '05 2,50 
5Nov.'05t60ct.'OG 2.00-
G Nov. 'OG to Oct. '07 1.50 

UNBOUND 
(None) 
81.50 

1.50 
·2.00 
1.50 
1.00 
1.00 7 Nov.'07toApr.'07 1",50 

ELECTRICIAN AND MECHANIC 
VOLUME BOUND UNBOUND 
17 July 106 to June '07 85. 00 (None) no single copies 
18 July '07 to June 'OS 2,00 1,25 Single copies 

10c each. Previous to Dec. out of print 
19 July '08 to June'09 2,00 1.00 

SAMPSON BUBLISHING CO. 
6 BEACON STREET BOSTON, MASS. 

WIRELESS 
TELEGRAPHY 

In response to many requests, we publis4 below a 
complete Est of books rn print on wireless telegraphy, • 
with the prices at. which we can furnish them, post­
paid. 

B.OTTONE, S. R. . . 
Wireless Telegraphy and Hertzian Waves. 

1900 ......... ·.· .... , ................ $1.00 
BUBIBR, E. T. . 

A B C of Wireless Telegraj:;hy. 1904. . . . . . 1.00 
COLLINS, A. F. . 

Wireless Telegraphy. 1905 ..... •......... 3.00 
How to make an Experimental Wireless 

Out-fit. ,1906 .......... · ........ •.... . . . 26 
Manual 9f Wireless Telegraphy. •19_06.,.. 1.60 

· DE TUNZELMAN, G. W .. 
Wireless;,Telegraphy. 1901. .. • ........ :.. .76 

EICHHORN, G. . . , 
Wireless:.Tel!'graI>hy. • 1906 ... _........... 2,76 

ERSKINE-MURRAY, J. • -
Handbook of Wireless Telegraphy.· 1907. . 3.60 

FAHIE, J. J. 
History of Wireless Telegraphy. 1899-. . . . 2.00 

FLEMING, J. A. 
Principles of Electric Wave Telegraphy. 1906 6.60 
Elementary Manual of Radio-telegraphy 

and Radio-telephony for Students and 
Operators. 1908 . . . . . . . . . . . . . . . . . . . . . 2.00 

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

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

larged' and reprinted. 1909.......... 1;14 
KEER, R. 

Wireless Telegraphy. 1902.............. .76 
LODGE, 0. J. 
,_;, Signalling acrosS:SpacC without Wires. 1901 2.00 

MASSIB, W. W., and UNDERHILL, C. R. 
Wireless Telegraphy and Telephony Popu-

larly Explained. 1908................ 1.08 
MAVER, W. 

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

Wireless Telegraphy and Telephony.· 1906. . 2.00 

MONCKTON, C. C. F. . 
Radio-telegraphy: 1908 : . . . . . . . . . . . . . . . 2:00 

POINCARE, H., and VREELAND, F. K .• 
Maxwell's Theory and Wireless Telegraphy. 

1904 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.00 
SAINT JOHN, T. M. 

Wireless Telegraphy for Amateurs and 
Students. 1906 ... . . . . . . . . . . . . . . . . . . . . 1.00 

SEW ALL, C. H. 
Wireless Telegraphy. 1907 ..... , •. • .. •. •. . . . . 2.00 

STORY, A. T. 
Story of Wireless Telegraphy. 1904. . . . . . 1.10 

TSELA, N. . 
Ex_periments with Alternate Currents of 

High Potential and High Frequency. 1904 1.00 

Sampson Publishing Co. 
6 B[A_CON STREET,· BOSTON, MASS. 
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IGNITIO:N 
"AMERICAN" Coils for all types 

of gas ~nd· gasoline engines 

Dash board motor car Coils with 
removable units . 

Motor cycle and Motor boat Coils 

''AMERICAN'' Spark Plugs 
with patent~ double ·mica core 

"AMERICAN'' Timers with 
roller contact, aluminum case 

THE AMERICAN COIL CO., ·1NC; . ~ . ,. 

FOXBORO, MASS. 

Pra~tical Photographic Books'·~· 
DARK ROOM DIME SERIES. 

No.1 
" 2 
-.c·3 
" 4 
" 6 
" 6 
" 7 
" 8 

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

PHOTO BEACON DIME SERIES 
No.1 
" 2 
" 3.­
u·- 4 

'·' 6 

Development 
Photqg_rap~c Printing Processes 
Beginn·er's. Troubles . 
The.Elements· of Pictorial Com-

posi!ion • 
Isochn;unatic .Photography 

, Any of the_abo~e; post-paiil, I~ cents each· 

PHOTO BEACON EXPOSURE CA.RD. By 
• F. Dundas Todd· ..................... $0.25 

FIRST STEPS IN PHOTOGRAPHY. By F. . . 
Dundas Todd ... -: ..... : ........ : .... • .25 

SECOND STEPS IN PHOTOGRAPHY. By 
F. Dundas Todd. . . . . . . . . . . . . .. . . . . . . .50 

ARTISTIC LIGHTING. By James Inglis.. .SO 
PICTORIAL LANDSCAPE PHOTOGRAPHY. 

By John A. Hodges... . . . . . . . . . . . . . . .75 

-'American P~otography 361 Broadway 
NEW YORK 

ea 0 . 

lepartmen 
THE CYCLOPEDlA OF 

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

You Can Add This Knowledge·to Yours 
At Half Price If· You Order Promptly 

To introduce this gTcat work, we will fil.l orders for the next thirty 
days at $18.60 per set, payable S2~00 aner examination and $2.00 
fi:r,;~~!h~diti!~i/~~~~d.price is SJG.00. Order promptly, The 

Examination Free , • ,It '!'0~ ., cost you a dollar!" ••· 
, • :umne the books. Just fill in the 

coui:,on. The books wilt be sent to you absolutely FREE of charge. 
You can return them at our expense if not satisfactory. . 

111ese six big volumes contain 2,696 pages, co,•ering 4,000 differ• 
ent topics. Hundreds of special photographs. diagrams, sections, 
condensed tables and formulas. Page size 7 x 10 inches. Printed 
jo large, clear type on specia.l paper, substantially bound in half 
red ;moi:.occo. .·: . . . •• . • 

··11uPoRTANT SUBJECTS covERED 

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

With thi-s special offer we will also include free 
as a monthly supplement, a year's subscription to the 

TECHNJCAL WORLD MAGAZINE 
This is a regular $1 50 monthly, covering present day 

scientific facts and inventions. An ideal magazirie for 
the home, because it is just enough different from the 

• others to make it interesting. Fill in the coupon to-
day-don',t wait for tomorrow. , . . • 

American Scho_ol .of Correspondence, Chicago, U,S,A, 
- - - - -. - - - - - - - -• - - - - -

FREE OFFER COUPON 
Amerlcon School of Correspondence: 

Ple.i.se send CycloJ)Cdia of Applied Electricity for Free examina­
tion, also Technical \Vorld for 1 year. I will send $2.00 within five 
days and $2.00 a month until I have paid $18.60; otherwise I will no• 
~!{Jf uu

11
~nia~~d the books subject to your o~d~r. Title ~ot to pass 

NAl\lE ......•••••....... ,,,, •...•... ; •• , ••.•..••.. •••••• 

ADDRESS.,•••,, ... ,,,.,,, .. •· ... ·•· • •,, • •,,, ..... , •,. 

El\lPLOYEN.,. •,,, •, •,., , .. , , , , ... , , , , •,, · · •• • ,. ·,, ·,,, •• ,, 
---------•Elect.& Me~hdi-1. ________ _. 
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K.& D. MOTOR 
No. 13 

New and High=Grade 

T HIS motor stands 3Ys in. high and weighs 
about 18 ounces. No cast iron is used in 
its construction. Best charcoal iron field; 

annular field coil carefully taped and shellacked. 
The armature is laminated, slot wound; steel 
·shaft with grooved brass pulley .¾ inch in 
diameter. Self-lubricating bearings so con­

structed as to always remain in perfect alignment; the cups having neat and efficient covers. 
The commutator bas hard c-0pper se,gments, carefully insulated with mica ; the 

component parts of the commutator being rigidly clamped together. Such commutators are 
found in small motors of our manufacture only. 

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

For its weight, the most powerful motor manufactured. 
Regularly wound as a battery motor . . . . 
Specially wound to run in series with 16 c.p. lamp, 

110 volt direct current . 
MANUFACTURED BY 

Price $3.50 

" $4:.50 

Kendrick & Davis, Lebanon, New Hampshire 

THIS IS THE SILENT M.M. 
If you would know the real joys of Motorcycling, ricle an 1\1. M. 
Not alone for the speed and its bill climbing ability, bnt because of its perfect silence 

without loss of power, 

Its reliable magneto Ignition, its efficient transmission, lts ease ot control and its superior 
riding qualities. A,k any of the thousands of satisfied M, M. riders. 

WE 'LL LET THEIR EXPERIENCE DECIDE, "WON'T YOU?" 

Catalogue and details for the .nshing. 

* 

American 
Motor . 
Company 
712 CENTRE ST. 

'BROCKTON 

MASS. 

d 
~ 
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Electrician and Mechanic 

PATENT BUREAU 
United States and Foreign Patents Obtained 

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

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

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

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

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

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

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

patents to bona-fide inventors than all other causes combined. 
An inventor, in order to protect his ideas, should not postpone applying for a patent. 
Fill out the coupon below and forward, together with the description, sketch and . 

model if you have one, as 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:-

Electrician and Mechanic ·Patent Bureau 
6 BEACON STREET BOSTON. MASSACHUSETTS 
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K. & D. · Juno Motor 

T
HE JUNO is a battery motor, of su_perior 
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 t_o c<?n­
venience; the commutator n:ay be_ readil~ m­
spected or cleaned. The field 1s cast 10 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. T!1e 
cowmutator segments are of hard cop:per, mica 
insttlated.-The K. & D. system of making small . . 
commutators with mica insulation is quite unique, and the product 1s decidedly of high 
quality.-K. & D. dependable, self-adjus?ng bru~hes ~f the radial type. S~eel armature 
shaft, with two speed grooved pulley. Fmely fimshed 1ll black enamel and mckel. 

Stimdard battery winding: 4 volts, 1.5 amperes, 2000 R.P.M., with average 
load. Occupies space, 31-2 x 31-2 x 3 1-2 inches.. Weight, 2 pounds. 
Price ............................................................ $5.00 

Specially wound to run in series with 16 c. p. lamp on 110-volt DIRECT • 
current circuit. Price ............................................. $6.50_ 

Unless otherwise specified, regular battery winding will be sent. 

MANUFACTURED BY 

KENDRICK & DA VIS Lebanon, New Hampshire 

STARRETT GAS HEATER 

B, E,G C 

More heat-less gas 

B D B,F 

FOR • 

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

These patented Double Tube Gas Heaters with nickel plated burners and japanned bases, are so 
made as to cause the gas and air to become thoroughly mixed for perfect combustion while passing through 
deflectors in b3;se of tubes .. The tubes are so formed as to cause the flames to penetrate each other at cross 
angles, producing ,a clean, intense heat, free from smoke and with no waste of gas. The heater will be 
fou nd very useful m the ?"achine shop, as it is convenient for tempering small tools, melting lead, babbitt, 
etc., an~ as ~ ~org_e fo: light work. For laboratory and household use it has 110 equal. Over it a quart of 
water will boil m SL-.: minutes. Soldering irons with short handles can l>e used with this heater without fear 
of heating the handle, The two and three burner heaters are made with a graduated a,'lu~ting tube on 
the end to supply the gas to one or more burners as desired. • 

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

THE 1. S. STARRE'll''ll' COMP ANY 
ATHOL, MASSACHUS·ETTS U.S. A. 

l 

• 


