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

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

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

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

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

The screw bosses being deep, enable a great number of 
screw threads to engage, thus securely holding the frqg 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 
4% 
5 
~.½ 
7 
8 

Smoolh, s% inches in Length, I¼ inch Cutter, 
Smooth, 7 inches in Length, 1¾, inch Cutter, 
Smooth. 8 iuches iu Length, r¾ inch Cutter, 
Smooth, 9 inches in Length, 2 inch Cutter, 

. Smooth, 10 inches in Length, 2¼ inch Cutter, 
Jack, 14 inches in Length, 2 inch Cutter, 
Jack, 15 inches in Length, 2¼ inch Culler, 
Fore, 18 inches in Length, 2¾ inch Cutter, 
Jointer, 22 inches in Length, 2¾ inch Culler, 
Jointer, 24 inches in Length, 2¾ iuc~ Cutter, 

Write for- Catalo9ue 

Each 
$1.65 

2.05 
2.2-0 
2.40 
2.75 
2.75 
3.15 
3.50 
4.00 
4.80 
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THE STANLEY RULE AND LEVEL CO. 
NEW BRITAIN, CONN., U.S.A. 
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~'Rir-r- A Book of Valuable Ideas 
.- ~ l&:./11;., for Beautifying the Home 

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

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

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

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

in color. 
The results of our expensive experi­

ments are given therein. 
There is absolutely no similarity between 

.JOHNSON~s WOOD DY£ 
and the ordinary "stain." Water "stains" For artistic coloring 

d • • " • " • h • f h of all woods In tho an spint stains raise t e grain o t e fol/owing shades: 
wood. 0 il ''stains" do· not sink below the sur- No.120. Ltght oak 

·• 123, Dari, Onl, 

face of the wood or bring out the beauty of :: m: tn~i~~ 8;~ 
h · V • h • " · •• 110, Bo:t Grel'n t e grain. arniS "Stains are not Stains at " 12S, Ll!?ht Maho1mny 

129, Dark itahogany 

all. They are merely surface coatings which :: m: i~:~·{f~o?itec1 Oak 

produce a cheap, shiny, painty finish. .. m: wi:s"G~;~~fllered Oak • , D • J •• 122, Forest Green 
Johnson S Wood ye is a dye. . t penetrates :: m: ~1:;,~t~h/r.~tsh Oak 

the wood; does not raise the grain; retains .. ISO, Sliver Gray 

the high lights and • brings out the beauty of the wood. 

Jahnsan~s Prepared Wax 
will not scratch or mar. It should be applied with a cloth; dries instantly 
-rubbing with a dry cloth gives a velvety protecting finish of great , ' 
beauty. It can be used successfully over all finishes. , ' ~ 

We want you ~o try Johnson's Wood Dye and. Prepared Wax 0~ ,,o ~} 0 

at our· expense. Fill out the attached coupon, bemg careful .,)</ i>-:- .•• 

to specify the shades of dye· wanted. We will mc!il you 0 0 !\, :~"';+· 
promptly the booklet and samples. Do not pass this page ~~ ~:t~i>'°&-
until you have mailed the coupon. ~<l-.;,,,o◊ ~;:.,1>" 

r,, -~\>' ,❖i> '" 
...,~' -:,p"-" ":>~.p◊ .••• o\. 

0 <:;,cf',;;,-,"'\iY' •• ~., 
.,)r,, c"- i> o\. .•· .··~,._o 

r,,0 o,~;--~~e,~◊ ...... _.·•-~i◊"· . • / 
0"' '§."'~ .,,◊~~~ ·•' 

<l'" ,§ \i§'~c"' .--~❖.,◊ 
; .,0 0,i>o .• ,,··~-, . ~-

; v~'~c~ .~<;;,, ❖"c· o<-c '!-,'>~ -<$'-e· o<-c 
, , '\. ~e,\::P" . • ~~ -.;,.~ '\..::; ~~ -.;,.~ 

S. C. Johnson & Son 
Racine~ Wis. 

'' The Woad F lnlshlng Authorities" 

I 
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DISCARD YOUR BATTERIES WITH ALL THEIR ANNOYANCE AND ADOPT THE 

BEACON TRANSFORMER PERMAN ENT RELIABLE 
ECONOMICAL 

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

Send for Circular 30 DAYS FREE TRIAL 

THE ELECTRl·C NOVELTY CO., 6 BEACON STREET, ROOM s22, BOSTON, MASS. 

A School WI• th1· n Itself J;,~nd~"m~l c;J~~i~i~n oiU..~\;fc~;':?'~~~(o~~~'~i: 
vanous branches lo n point where the careful atuden l 
comprehend! the complete dczianina, care. ond opc,olion 

of a dynamo or motor, and ] chapter on electric automobiles, outlining their construction, care, and operation, and all about storage 
batteries and how lo haoclle them. Each subiecl is carcluUy wrillen and lo the point. After a student studies a subiecl, he i, ques­

tioned on that aubjcct in auch o manner as to bring clearly lo his mind the point!I he 
needs lo know regarding same. A DICTIONARY in back of book will enable him 
to learn 1hc meaning of any electrical word, tcrm1 or phrase used in this book, as well ns 
hundreds of olher, in common use. All required table, necessary in the ,tudy are in it. 

TABLE OF SUBJECTS 
Chapter Clu1pler 

I. Wlrlnll XIJ., Armature Reaction 
II. Electric Batteries, Elec• XIII. Sparklnd 

tro-Platlnll XIV. Wlndlnll of Dynamos 
Ill. Modnetlsm and l\lotors 
IV. The l\ladnetlc Circuit XV. Proper l\lethod of Con• 
V, l\lollnetlc Traction nectlnd Dynamos and l\lotors 

VI. l\lai!netlc Leakade -Self-Excitation 
VII. Enerl!yln Electric Circuit XVI. Diseases of Dynamos 

VIII, Calculation of Size of and Motors, their Symptoms 
Wire for l\ladnetlzlnl! Coils and How to Cure 'l'hem 

IX. Calculation of E.1\1.F. 's XVII. Arc and Incandescent 
In Electric l\lochlnes Lamps _ 

X, Counter E.M.F. XVIII, l\leosurlnll Instruments 
XI. Hysteresis ond Eddy XIX. Alternatlnll Current 

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

The offer wo mo.kc of refunding money if book is not sntisrnctory upon exnminution is 
AN U~U!5UAL ONE in connection with the ,nlc or n book. But we h:ivc 110 fcor of its 
return. Your deciFion will be whnt thousands of others hns been. 1\toucy would not 
buy it ir it could not be dupllcotcd. ,vc could print tcstimouia.ls by tl1c huudrc<ls, It is 
best to order o.nd be your own Judge of Its merits. 

Cleveland Armature Works, Cleveland. Ohio 1~~~~r~:\~/;,.~fu~~~~Ju_!_~t::o~,,,~?.~1u1:?N1l~~ 

M • M • MAGNETO SPECIAL 
THE MOTORCYCLE THAT SELLS - BECAUSE -
It has the POWER to climb the hills - the STABILITY to negotiate the rough roads -
the SPEED that wins - the ENDURANCE that knows no limit - the BOSCH MAGNETO, 
an ideal ignition-that SMOOTH RUNNING quality so desirable-that EASE OF CONTROL 
so essential to safety-that SILENCE so golden-that PERFECT BALANCE so necessary to 
comfort-that PERFECTION of construction seldom attained. (]In .s-hort. it maf(_e.s-lfood 

1909 
CATALOG 

NOW READY 
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Wireless Telegraphy 
and Telephony 

Popularly Explained 
By WALTER W. MASSIE 

(President and Genera.I Manager 
Massie ,vircless Telegraph Co.) 

and CHARLES R. UNDERHILL 
With Special Article by Nikola Tesla 

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

Sent post-paid on receipt of One Dollar 

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

unth 
the 
LD 

Co,·cr one ha.lf of the nbovc face nnd then the other, nnd 
you see illusrro.tl!d the real comfort of J"~I".l"JIOLIN 
,va.tcrpruofcll-Lincn Cullo.rs nucl Cum, n::i compnrcd with 
others. LLTHULl.:{ is linen and looks it,- 11cvcr wilts, 
crnl'ks nor frnvs, nnd is wiped white as new with a. 
damp cloth.- Newest shapes nud sizes. 

COLLARS, 25c. CUFFS. 50c. 
Always sold in IlED lmxce-nvoi<l substHution. lt 11ot 

~!l1~';;1~1ift~,~~s~,s:~~' !i;•~~~fits!i~~i!; ~i~;t'._1/,~id~cr wanted, 
Ilookl<'t of styles fr('C on request. 

THE FIIlERLOID CO;'llJ>ANY 
Dept. 56, 7 Waverly Place NEW YORK 

WAJ'£RPROOFED UNEN 

THE BEEKO ELECTRIC ENGINE 
! actual size 

The most attractive toy c\'cr 
produced. 

Has variable speed and re­
verse lever. 
Is finely finished 

and handsomely 
decorated. 

Runs for weeks 
on one cell of 
ballery. 
Price, each 75c. 

Discount for 
quo.nlitica 

Circulars of 
N oveltieB free 

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

20 PARK PLACE, NEW YORK 

,(1!Within ten years there will be more Flying 
Machines built than any other vehicle. 
(11 Learn the business while it is young and 
you will have the best positions when it is old. 
(1!Y ou can learn more about Flying Machines 
in one year by reading the National Aero­
nautic Magazine 

,:-Lv 
than from any other source. 

Send $ 1.00 for a year's subscription to 

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

HOME BENCHES 

No.40 

(QBuy a Good Bench for your Home Shop. 
So much better work can be accomplished 
with proper tools and good equipment. 
(Q The Bench shown is 50 inches long, with 1 

20-inch top, exclusive of vises, Michigan Hard 
Maple, 13-inch glued-up top, and 6-inch well 
for tools.(QProperly built to stand hard usage; 
inexpensive, but complete in every detail. 

Wrlte [or Catalogue of twelve styles 

GRAND RAPIDS HAND SCREW CO. 
• 930 JeHerson Ave .• GRAND RAPIDS. MICH. 

Largest Bench Manufacturers in the lvorld 
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! Are Fine Tools Your Hobby? 
GET OUR NEW ""YANKEE,. TOOL BOOK 

A book full or new time and Iabor-savinll' "YANKEE" TOOLS for all classes of mechanics. Tools 
that inLerest every man wllo ever has occasion to use tools of any kind. The book is the embodiment of Yan­

. kee ingenuity, illustrated with photographic reproductions of the tools in use. It's worth having. Send to-day. 
: A postal brlolls 1t If you mention "Elect.&. Mech." Ask your denier for ••YANKEE•• TOOLS. 

NORTH BROS. MFG. CO. 

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

Brass, Bronze, Aluminum & Composition Castings 
OF EVEBY DESCRIPTION 

,ve make Parson's Man<mnese Bronze, White Brass for Auto 
Castings, and White Nickel Bron:ze. Special High-speed 
Bearing Metal. Special attention gi,·en to Fine Castmgs. 

34 BEACH STREET 
BOSTON MASSACHUSETTS 

CA?:L OR WRITE 

ELMER. C. R.ICHAR.DSON 
Room 6, 37 Tremont Street BOSTON, MASS. 

Associated with a Reliable Washington 
Patent Attorney 

The True Value of a Wireless Outfit 
Cannot be Gauged or Estimated by the Amount of 

Advertising Concerning It 
THE EXPERIMENTER MUST REMEMBER THAT 
When he buys extensi\'ely advertised instruments he is 
paving for toat adn:rtising. He must also remember that 
a Toy Maker can wnte just o.s good ad .. ertisemcnts about 
wireless apparatus. as can the Wireless Telegraph Specialist. 
But when he buys instruments of a Reliable Wireless 
Telegraph Dealer. he knows that be is getting Instruments 
that will work! That does not mean that he must l'"Y 
exorbitant prices for Instruments, ns many so-ca.lied Wire­
less Concerns charge, because the 
Reasonable prices and high efficiency of the apparatus 
.Made and sold by W. C. GETZ place within the 
Reach of every Experimenter, th~ Means of Getting 
Office Results Worth While Testing StaHon 
345 N. Charles Street 645 N. Fulton Avenue 

BALTIMORE, MD. 

ELECTRIC 
SUPPLIES-TELEPHONES-NOVELTIES 

Catalogue of 200 Free 
If it's Electric we ha ,·e it. Big Catalogue 4 cents 

OHIO ELECTRIC WORKS 
CLEVELAND, OHIO 

The World's Headquarters for Dynamos, Motors, 
Fans, Toys, Batteries, Belts, Bells, Lamps, Books 

We undersell all Want Agents 

Philadelphia, Pa. 

WIRELESS· 
RECEIVERS 

Adjuotnbtc hcnd bond w!U, 
bnll a.ad socket :fittings gh·e 
a. comfortnbJc nnd enug t1t-

~.
1
i:'1effc~c:d, \~~l~!lti;~r:;~t~~~ 

Corda Join o.t the l,reost. 
Pm<mLlb'T 

Complete with 7 foot Cord 
1500 ohms - S U.00 
2000 u 0.50 
3000 u )0.00 
•1000 11 - - 10.!I0 
Special price, in quantities. 

Sort Rubller Ear Cushions 
supplied nt60 cents per pair. 

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

156 PURCHASE STREET 
(Wlrclcs, Dept.) 

BOSTON • MASS. 

Fits in the Pocket 

t:fll 1 i::1i a 1 dflVl:i 
Our Vest Pocket Slide Rule complete with in­
structions specially prepared for students. Sent 
by mail post-paid-

===-::FI $-,-.-s-07=1 ==== 
Ca!alogue of Drawing Materials, etc., on appli­
cation. 

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

We Want You to Become Familiar With 

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

T .~~;~l~~m!~!~~-?~F~! 
Wrench and one· each No. 2-56 

3-13, 4-36, 6-32, 8-32, 10-24, 12-24 
and 14-20 "Hercules" Machine 
Screw Taps. Sent post-paid to 
any address on receipt of $l .2S 

84-Pag;e Catalogue Free 

E. F. R,EECE CO. Gree'!!!eld, Mass. 
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Samson Batttrits 
Strength 

Long Life 

Uniformity 

20 Years the Standard 
\Vhy not insure correct operation of your 

apparatus by using this cell? 

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

Electric Goods Mfg. Co. 
BATTERY.TELEPHONE, AND 
ANNUNCIATOR SPECIALISTS 

144 Pearl Street Boston. Mass. 

HOFFMAN & LAUER!' Inc. 
928 State Life Bldg. lndlanapolls, Ind. 

Manufacturers and Importers of 
Tools for Hand-made Jewelry 

See C. B. Dyer'• Articles 

Palmer Electrical Instrument Co. 
:MANUFACTURERS OF 

STUDENTS' EXPER.IMENTAL 
APPAR.ATUS 

38th Street, above Market 
PHILADELPffiA, PA. 

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

Do you want to open a 
Moving Picture Parlor or 
are you interested in one? 
A.11 particulars are published in the i1lfov­

ing Picture News, America's Leading cine­
matograph weekly. Alfred H. Saunders, 
Editor. $2.00 per year, Io cents per copy. 
'l'o readers of the ELECTRICIAN AND 
:MECHANIC who send this coupon, one 
month's trial subscription is offered Free. 

Cinematograph Publishing Co. 
30 West 13th Street NEW YORK 

HOW TO RUN AN AUTO 
"Homn.ns' Se l f Propelled 

Vehicles" gtves full detnlle 
on succeeBful care, handling 
and bow to locate trouble. 

Beginning at tho first prln• 
clples necCSSJlI'y to be known, 
nnd then forward to the prin­
ciples used 1n every part of n. 
Motor Car. 

It ls a thorough course In 
the Science of Automobiles, 
blgWy approved by manu. 
facturers, owners, o:,crntors 
and repn.frmen. Con ta In a 
over 4CO 1lluetratfous and dfa,. 
grnme, mo.k!ng every detail 
clear, written 1n pl:iln Jan. 
gunge. Handsomely bound. 

PRICE $2 POSTPAID 

SPECIAL OFFER 
The only way the practical 

merit of this MANUAL can 
be given is by o.n exo.mina.­
tion of the book i taelf, which 
we will submit for examina­

tion, to be -pnid for or returned. 
ofter looking it over. 

t;pon receipt of the following agree­
ment, the book will be forwa.rded. 

No money In advance required, sign and retur-n. 

Theo, Audel & Co., 63 Fifth Ave., New YoPk 
tory~l°:f fi r:~e:1:~,:~e:I:~~':ntn2~~a::~e~!~~b!i:,%~ t:;~~ atlsfac-

NA lllE•·······-···················----------

ADDRESS 

CROCKER•s 

"Blow Tt" fountain Ptn 
E,·ery one should use a FOUNTAIN PEN. When buying, 
why not bu,· the BEST, one that Fills the Quickest, 
Keeps tbe ·cleanest, and Writes the Best. 
All these good points C:lll• he found in our self-filling pen. 

Blow it to Fili it 
Blow it to Empty it 
Blow it to Clean it 

These pens are made in different sizes sc1ling for 52.00, 
52.50, 53.50, and 55.00; plain barrels either black or mol­
ded, and for 53.00, 53.50, $5.00, and 57 .00 with gold b:lllds. 
These pens will be sent post-paid upon r_eceipt of price 

trock¢r P¢n to. P .0. Box 3079 Boston, mass. 

ELECTRIC GOODS 
Shocking Ma.chiuea, Sl.22; Gcii:;slcr '1'ubes, 6 ioch, with fluorcs .. 

B1~!\. 11
·i·~~~l1:~sc~~~~l~ t·l\1tiifltt:r~ ck~~Jpf ~~f:::cs l\~=~~~'; l1fc~;~J 

6~~:c\;;t{•r;~~~~· :;~'!~c~~:~i5f n"n ;~t~~. ~~.ili.8
~u

0
tlis~~~t~~~, 1~;.~:: 1

:~ 
cCnts; Hubbl!l Scpnrnblc Altnchmcnt Plugs, Lc.lisou Buse, 28 ceuts; 

:ncdtpfi~~;c~
1 
u~~3t:~

1
~ rt ~1!~~ ii~~t~·r~:~Bs;ri,~~~ :~8 ';·sr!~i'ctt1~~~ 

tricity, simple experiments, 73 pages, 51 illustro.tions, 25 cents. 
Above gooc.la to nny part United Sto.tcs o.nd Cnnnc.lo. prcpo.id. No 
stamps taken for these goods, send stamp for catalogue. 
lielteman Electric eo. €. ns 23d St., toledo, 0blo 

Induction Coils and Wireless Receivers 
WOUND TO SPECIFICATION 

Anything appertaining to high frequency 
apparatus is our specialty 

Write for our prices 

AJAX ELECTRIC MFG. CO. 
96 ESSEX STREET, BOSTON, l\JASS. 
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co. 
12 7 Fulton Street, NEW YORK 

CHICAGO - ST. LOUIS 
Gen'l OfHce and Factories, HOBOKEN, N. J. 

SAN FRANCISCO ~IONTREAL 

MATHEMATICAL • 

SURVEYINGA;;STRUMENTS , -:-· - -- ' 

DRAWING MATERIALS 

MEASURING TAPES 

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

STURTEVANT· 
-FORGES==== 

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

Require a minimum of repairs. 

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

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

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

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

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

have originated many novel and exclusive 
features. 

11'[ade in ten styles and all sizes, for 1::ench 
work, manual-training schools, locomotive-shop 
and shipyard service. • 

Our transformers for use on alternating current arc self­
controlling in sizes of¼, ,}, 1 and 1½ K. W .. requiring no 
impedance coil or rheostat. They arc more efficient than 
induction coils. will send from fifty miles upwards, and 
come as low as S30. 

II you wish to impro,·c your station, send for descripth·e 
folder of 

SEND FOR BULLETIN 158 
Transformers Telephone Head Receivers 

Conde!lsers Tuning Coils Spark Gaps Detectors 
Oscillation Transformers Potentiometers 

B. F. STURTEVANT CO. 
CLAPP-EASTHAM CO. GE:,,'ERAL OFFICE A'1D \\'onKS 

HYDE PARK MASSACHUSETTS 729 Boylston Street BOSTON, MASS. ;05 

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

that you will be able to fill a good position as Wireless Telegrnpl1 Operator, or conduct a Wireless Tele­
graph Station of your own. 

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

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

ABERNATHY RAPID ACTING VISES 
ARE PARTICULA.RLY RECOl\IMENDF.D FOR 

MANUAL TRAINING SCHOOL EQUIP~fENTS and for all 
classes of wood-workers. Seven Sizes, Styles. and Prices 
to select from. . 

Please state your requirements a11d write for particulars. 

THE ABERNATHY VISE & TOOL CO. 
329 Eoi!lewood Avenue CHICAGO, ILL. 
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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 

11111111111»' 
"If you want a saw-, it is best to get one w-ith 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 arid will maintain it." 

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

PHILADELPHIA, PA. 
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FORGING FOR AMATEURS - Part III 

F. W. PUTNAM, B. S. 

BEFORE commencing our forging exercises, 
I wish to explain how to calculate the length 
of stock for various berit shapes, it being 
very often necessary to cut the stock for a 
forging as closely as possible to the exact 
length required. Figure 28 shows a plain 
right-angle bend made from stock 1 inch 
square and 6 inches long on the outside sur­
face of each leg. 

Let us imagine this angle piece to be 
made of wood instead of iron. • A piece of 
stock 1 inch ·square and 11 inches long 
would then be needed to make the angle by 
cutting off 5 inches from one end and fas­
tening this piece to the end of the 6-inch 
piece, as shown in Fig. 29. This is in sub­
stance what is done when the angle is made 
of iron - only in place of cutting the iron 
in two and fastening one part to the other 
at a right angle, the bar is bent and ham­
mered into the required shape. 

We then may say this: that any method 
which will give the length of stock required 
to make a certain definite shape of uniform 
cross-section in wood, making no allowance • 
for cutting or waste, will also give the length 
required to make the same shape with iron. 

There is, perhaps, a still simpler way for 
calculating lengths of all bent shapes, and 
that is to measure the length of an imag­
inary line drawn through the center of the 
stock. The dotted line shown at the center 
of the stock in Fig. 28, if measured, vwuld 
give the length of each leg as s½ inches, and 
thus the length of stock 11 inches, as ob­
tained in first case. It makes no difference 
what the shape of the stock is, providing it 
is of . uniform width the whole length, and 
the length of straight stock required to 
make the bent shape may always be found 
by measuring the length of the center line 
on the bent shape. I give below a very 

simple experiment by which the above state­
ment may be easily proven. Consider a. 
straight bar of iron, having square ends, to­
be bent into the shape shown in Fig. 30. 
Measure the length of bar on the inside edge 
of the bend and then on the outside, and it 
will be found that the outside length is con­
siderably greater than the inside length. 
The inside edge will also be shorter than the 
original straight bar, while the outside edge 
will be longer. The metal has evidently 
been squeezed together or forced together 
on the inside and stretched or drawn out 
on the outside. This being the case, there 
must be some portion of the bar which, 
when it is bent, neither squeezes together 
nor draws out, but still retains its original 
length; this part of the bar lies almost ex­
actly in the center, as shown by the dotted 
line ab. The measuring must then be done 
on this line, so as to determine exactly the 
original length of the straight bar, for this 
is the only portion of the stock which re­
mains unchanged in length when the bar is. 
bent. 

Suppose a bar of iron is taken, polished 
carefully on one side, and lines scratched 
upon this surface as shown in the lower half 
of Fig. 31, and this bar then bent into the 
shape shown in the upper half of Fig. 31. 
Measure the length of each one of these lines 
and you will find, on comparing the meas­
urements obtained with the length of the· 
same lines before the bar was bent, that the 
line aa, on the outside of the bar, had 
lengthened considerably; the line bb would 
be somewhat lengthened, but not as much 
as aa, and cc would be lengthened less than 
bb. The lipe oo, through the center of the 
bar, would measure almost exactly the same 
as when the bar was straight. The line da 
would be shorter than oo, and // shorter 
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than any other: The line w, • at, the center. : '!he ~~volu,tions. are· ... cqun'l:!!d. • and t~e 
of the bar, does· not change its length when pomt~r 1s set t_o ~orrespond to the e~d of 
the bar is bent; and so, to calculate the the hne when 1t 1s reached, so that 1t be­
length of straight stock necessary to bend • comes. an e~sy matter to push the wheel over 
into any shape, simply measure the lengt~. ·. a s_tra1ght hne. for the same_ number o! rev~­
of line followina the center of the stock of lutions as shown by the pomter, and m this 
the bent shape.<:> · .' manner measure the _length. If the wheel 

In Fig. 32 is shown still another example. is graduated, the length run over can of 
Imagine a center line to be drawn as shown course be read directly from the figures on 

by the dotted line. The various lengths • the side of the wheel. . - . , , : 
figure out as follows: - The length of circles and arcs ot circles 

A~ 3½ inches may be calculated mathematically, and in 
B = 6 inches ·nearly every case this is probably the easiest 
C = 3½ inches and most ~ccurate method. _T~1is is done in 
E = 3 inches the followmg manner: The circumference, 

---~. --- . or distance around a circle, is equal to the 
Total, 16 mches - length of stock required diameter multiplied by 3.1416. As aQ. illus-
There are several methods in common use tration, the length of stock required to bend 

for determining the length of stock used in up the ring shown in Fig. 34 is calcuiated 
circles and curves, but the same general as follows: - . 
pririciple is always followed in any case; the The inside .diameter of the ririg is 4 
length of the bar must be measured along iriches and the stock 1 inch in diameter. The 
the center line of the stock. A simple length must, of course, be measured .along 
method is to lay out the work full size. On the center of the stock, as shown by the 
this full-size drawing a string or very small dotted line. The diameter of the circle 
flexible wire is laid iri such a way that it made by this dotted line is used for calcu­
follows the shape of the bend through its lating the length of stock. For convenience, 
entire length; care must be taken to lay the this is usually called the "calculating diam­
stririg or wire exactly along the center of eter," shown by C in Fig. 34. The length 
the stock. The· string is then straightened of this calculating diameter is equal to the 
and the length measured directly. Irregu- inside diameter of the ring, with one half 
lar curves or shapes are very easily meas- the thickness of stock added at each end; 
ured in this way. in this case this would be ½+4+½. inches= 

Another common method of measuring 5 inches. The length of stock required to. 
stock for scrolls and irregular curves is to make the ring would be 5 inchesx 3.1416= 
step around a scroll with a pair of dividers, 15.708 inches; or, in other words, _to find ' 
with the points a short distance apart, and the length of ~tock required to make a ring, 
then lay off the same number of spaces in a multiply diameter of ring, measured frqm 
straight line, and finally measure the length center to center of the.stock, by 3.1416.-
of that line. This is a common drafting- Many shapes can be divided up into 
room method. straight lines and parts of circles and then 

·Still another method of measuring directly readily calculated. The U-shaped figure in 
from a drawing is by the use of a light Fig. 35 may be divided into twq straight 
measuring wheel similar to the one shown sides and a half circle end. This end is 
in Fig. 33, mounted in some kind of a • half a circle, having an outside diameter of 
handle. This wheel is thin and light in 2 inches. The. calculating diameter of this 
weight and usually has a circumference of circle would be 1½ inches, ?,nd the length 
about 24 inches. The side of the run is of stock required for an entire circle this 
frequently graduated in inches by eighths: size is 1½ inchesX3.1416=4.71 inches, 
of an inch. The wheel is used by placing it which, for convenience, we may call 4¾ 
lightly in contact with the line or object inches, as this is close enough for ordinary 
which it is wished to measure, the zero mark work. As the forging calls for only a half 
on the wheel being set to correspond to the circle, the length needed would be 4¾ 
point from which the measurement is inches+-l=2i inches. The cir.de is 2 inches 
started. The wheel is then pushed along outside diameter; so half of this dianieter, 
the surface following the line to be meas- or 1 inch, must be taken from the total 
ured, with just pressure enough to make it length of the U to give the length of the 
revolve. straight part of the sides; that is, the dis-
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tance from the line A to th~ extreme end 
of the U is one half the diameter of the circle, 
or I inch. This leaves the straight sides 
each 4 inches long, or a total length for both 
of 8 inches. The total length of stock neces­
sary to make this forging would be: -

Length of stock for sides.. . . . 8 inches 
Length of stock for end.. . . . . 2f inches 

Total length of stock for forging ... 1of inches 

For welding, some allowance must, of 
course, be made, but the exact amount is 
difficult to determine, since it depends di­
rectly on how carefully the iron is heated 
and how many heats are required to make 
the weld. 

The amount of stock which is burned off 
or lost by scaling when the iron is heated 
to a welding heat is really the only stock 
which is lost in welding and consequently 
the only waste for which allowance must be 
made. When making the weld, the ends of 
the stock are upset, and the bar conse­
quently shortened, and the pieces are still 
further shortened by overlapping the ends 
in closing the welded joint; but all of this 
material is later hammered back into shape, 
so that no loss occurs here, except the slight 
loss from scaling. 

The beginner will, of course, need to 
make quite an allowance for waste in weld­
ing. No absolute rule can be given, but 
the following approximate rule will serve as 
a guide. _For the waste on welding rings, 
allow a length of stock equal to three fourths 
the thickness of the bar. When making 
straight welds, allow one half the thickness 
of the bar; the extra stock can be trimmed 
off, if necessary, from the end of the welded 
piece. 

All work of this kind should be watched 
very carefully, and the stock should be 
measured before and after welding, in order 
to determine exactly how much stock is lost 
in welding. In this way one may soon learn 
just what the necessary allowance for waste 
is. 

EXERCISE No. 1. Ring bending. - In 
making a ring, the first step is, of course, to 
calculate the proper length of stock to be 
used. The bend should always be started 
from the end of the piece. Figure 37 shows 
the size of the ring or eye that we are to 
make. The length of stock necessary for 
forming the eye is found by calculating the 
length of the circumference of a 1¼-inch 

circle, which is found to be 5.89 inches, or 
approximately s¼ inches. For this first exer­
cise, we will take a piece of common round 
iron, f inch in diameter and 2 feet long, so 
as to avoid the use of tongs for holding the· 
stock. First lay off s¼ inches on the face of 
the anvil, making a chalk mark at the re­
quired point, measuring from the left-hand 
end of the anvil. Next hold a hand ham­
mer on the bar, which, when the forge fire· 
has been well started, has been heated to a 
cherry red heat, with the edge of the hammer 
directly in line with the end of the anvil. 
This of course then measures s¼ inches from. 
the edge of the hammer to the end of the 
bar. The bar is now laid across the anvil, 
bringing the edge of the hammer exactly in 
line with the outside edge of the anvil, thus. 
leaving s¼ inches projecting over the edge. 
Bend this projecting end down until it 
forms a right angle, by striking with the 
hammer BEYOND THE EDGE. Never strike 
the iron directly over the edge of the anvil 
unless you wish to draw out or dent it. 
Repeat, if necessary, and start at the end, 
working it over the horn. The bar should 
be fed across the horn of the anvil and bent 
down as it is pushed forward. Do not 
strike directly on top of the horn, but let 
the blows fall a little way from it, as shom1 
in Fig. 36. This action bends the iron and 
does not pound it out of shape. The differ­
ent steps in the bending are shown in Fig. 38. 
If an eye is too small to close up around the 

• horn, it may be closed as far as possible in 
this way, and then completely closed over 
the corner or on the face of the anvil, a,, 
shown in Fig. 39. 

The beginner is apt to have trouble in 
getting the eye perfectly round. It usually 
persists in being oval, rather than circular, 
the trouble being caused usually by not 
bending the end enough at t_he start. The 
end must be given its full amount of bend 
before the other part is bent at all, as after­
ward it cannot be gotten at so readily. 

EXERCISE No. 2. Drawing out at a white 
heat. - When iron is worked out, either by 
hammering or otherwise, in such a way that 
the length is increased and either the thick­
ness or width reduced, we say t_hat the 
metal is being "drawn out," and the opera­
tion is known as "drawing out." • ,\Then 
this work is done, the metal should always 
be heated as hot as possible without burning. 
A bar is drawn out under blows of the ham­
mer, usually by working over the horn of 
the anvil rather than on the face, because if 
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a piece of iron is laid flat on the face of the 
anvil and struck with a hammer, it will 
flatten out, and spreads both lengthwise and 
crosswise thus making the piece longer and 
wider. As the piece is to be increased in 
length and not in width, it becomes neces­
sary to turn it on edge and strike it in this 
position, when it will again increase in 
length and also in thickness, and will have 
to be thinned out again. It will be seen, 
then that when drawing out iron on the 
face 'of the anvil the force of the blow is used 
up in forcing the iron ;,idewise as well as 
lengthwise, and the work used in forcing the 
iron sidewise is wasted. . As a result, only 
.about one half of the force of the blow is 
actually made use of in doing the work re-
-quired. • 

Figure 40 shows a method of drawing out 
iron by hammering over the horn of the 
anvil. By this method the iron is very 
largely kept from spreading out sidewise, 
and the bar will lengthen out very easily. 
The horn of the anvil acts as a sort of a blunt 
wedge, forcing the metal out in the direction 
of the arrow. 

Figure 41 shows Exercise 2, which is an 
exercise in drawing out at a white heat. 
Take a bar of ½ inch square, common iron, 
2 feet long, and place one end in the fire 
about 2 inches under the surface and the 
same distance in from the edge of the fire. 
When at a white heat, remove quickly, hit­
ting the heated end smartly on the edge of 
the anvil to get rid of as much scale as pos­
sible, and draw out with the hammer, as 
explained above, to, get the chisel end as 
shown at A, Fig. 4r. Notice that the sur­
face opposite the slanted surface is to be in 
a straight line with the r~st of the bar. 
Next estimate the length of bar necessary 
to complete the exercise when end B has 
been drawn out to a square point, and cut 
off on the hardie. A pair of tongs must now 
be used to hold the piece of metal, the other 
end of which is then heated to a white heat 
and drawn out to a square point, as shown 
at B, Fig. 41. 

Tongs should always be carefully fitted 
to the work they are to hold. 

Figure 42 shows a piece of stock which is 
not held securely by the tongs. In the first 
case shown the jaws are too far apart, and 
in the second case they are too close to­
gether. Figure 43 shows the jaws touching 
the work the entire length, and is what would 
be termed a properly fitted pair· of tongs. 

In order to fit a pair of tongs to a bar of 

iron, heat the jaws to a cherry red, place the 
bar to be held in position, and close the jaws 
down as tightly as possible by use of a ham­
mer. The handles should not be brought 
too close together while the tongs are being 
adjusted, and so a short piece of stock should 
be held between them a little way back from 
the jaws. Should the handles be too far 
apart, a few blows of the hammer just back 
of the eye will close them up. 

In drawing out the iron in Exercise 2 the 
iron may crack, showing that it was not 
worked at a proper heat. As it cools, ham­
mer more lightly. When formed, heat to a 
dull red and hammer lightly all over to 
bring to size and give it a smooth finish. 

(To be continued) 

A SIMPLE WAY OF MAKING TURN­
ING TOOLS FOR THE AMATEUR 

L. H. GEORGES 

IT has often been the case with the writer 
to need extra screw-driver, file, and hammer 
handles. In order to make them, the first 
thing was where to get good but inexpensive 
tools. I have found that very suitable ones 
can be made from old files, which are al­
most useless for anything else. 

They can be found around most any ma­
chine shop and bought for almost nothing. 
With little or no time, more tools of different 
shapes and sizes can be made than you 
would naturally care to buy at one time. 

The secret of making a success of this 
work is, not to draw the temper when grind­
ing them. If properly ground and stoned, 
they can be used in turning any kind of 
wood, either hard or soft. 

I should say that six tools would be enough 
to begin with. The illustration below gives 
some good shapes and sizes. 

D 
A. B. C. 

A and B are turning chisels ½ inch and 
r inch in width, beveled on both sides; C 
is a spear point ¾ inch in width, beveled on 
one side only; D is a parting tool ¼ inch in 
width; E and F are gouges ¾ inch and 
¾ inch in width, beveled on the under side. 
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INDUCTION MOTORS IN CASCADE 
11 CALCULUS" 

IN this short article I propose to deal with 
induction motors connected in cascade, and 
to consider the behavior of motors connected 
in this manner. Although this system is 
very little used in this country, it is possible 
as time goes on that it will come more into 
prominence, especially if the three-phase 
systems and high tension direct current are 
not superseded by single-phase. As a mat­
ter of fact, there is a form of converter for 
changing alternating current into direct, or 
vice versa, which is making considerable 
headway in this country, and this machine 
closely resembles two induction motors con­
nected in cascade, except, of course, that it 
has a commutator, and that one side of the 
machine is excited with direct current. In 
principle, the motor converter, which is the 
name of the machine to which I refer, closely 
resembles two induction motors in cascade, 
and if the principle of the latter be under­
stood, it will help very materially in under­
standing the action of the motor converter. 
In the present article, however, induction 
motors in cascade will be dealt with only. 

In the cascade method of working induc­
tion motors, the rotor shafts of two similar 
machines are connected together with a 
coupling, or the two rotors may be built on 
the same shaft. In the accompanying illus­
tration the two induction motors under con­
sideration are shown diagrammatically at. I 

and 2; the rotors, as above stated, being 
assumed to be rigidly coupled together. The 
rotors are of the slip ring type, each being 
wound three phase and connected in star, 
the three free ends of each of the rotor wind-· 
ings being connected to the three slip rings 
represented by the circles in the center of 
the motors. The electrical connections are 
.really self-explanatory. It will be seen ·from 
'the diagram that the three stator leads. pro­
truding through the top of the case of stator 
No. I are connected to the supply as indi­
cated, arid that the stator leads of machine 
No. 2 are connected 1to a resistance. As re­
gards the rotors, as shown ·in the diagram, 
the brushes rubbing on the slip rings of one 
rotor are connected to the brushes rubbing 
on the slip rings of the other rotor, hence the 
rotors are both mechanically and electrically 
connected. The stator of No. I machine 
may be looked upon as the primary of a 
transformer, and the rotor of No. I machine 
the secondary of the same transformer which 

supplies the rotor of No. 2 machine with 
current; the rotor of No. 2 machine may, 
therefore, be looked upon as the primary of 
the other transformer, and the stator of No. 
2 machine its secondary. 

It is evident, however, that we might con­
nect the slip rings of No. I machine to the 
stator leads of No. 2, and the slip rings of 
No. 2 machine to a resistance. This is 
sometimes done, but it is necessary to notice 
that the two machines can no longer be 
identical, but they must be wound for dif­
ferent voltages. For the sake of simplicity, 
therefore, it will be assumed that the con­
nections are made as shown in the diagram, 
which represents the most common practice. 
The question to be settled now - a very 
interesting one, by the way - is how will 
these two motors behave v,,rhen No. I machine 
is supplied with current from the mains. 
Assuming that both motors have the same . 
number of poles, the maximum speed when 
the motors are connected as shown cannot 
exceed one half of that which either motor 
.would · run at when connected across the 
mains by itself. The reason for this requires 
explanation. The periodicity of the cur­
rents in the rotor of any induction motor is 
dependent upon the slip. If the rotor of an 
induction motor revolves at the same speed 
as the revolving field, there can be no cur­
rent induced in the rotor windings, from 
which it follows that such a condition can­
not exist unless the rotor is driven by some 
independent means; such, for example, as 
another motor. The rotor of an induction 
motor, therefore, must always run at a lower 
speed than the revolving field, and the differ­
ence in the speed of the rotor and the re­
volving field is known as the slip. The 
periodicity of the alternating currents in­
duced in the rotor of any induction motor 
are proportional to the initial periodicity and 
the slip; hence, if an induction motor is 
supplied with current at a periodicity of 
50 cycles and the slip is ten per cent, -the 
frequency of the currents in the·rotor would 
be 5 cycles. Again, at half speed the peri­
odicity of the currents in the rotor would 
be fifty per cent of the periodicity of the 
currents in the stator. 

In the case under consideration, since the 
two rotors are connected together elec­
trically, the frequency of the currents in 
No .. 2 rotor would be fifty per cent also. As 
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regards the connections behveen the two 
rotors, it must be mentioned that the two 
rotors must be connected together electrically 
so that the field set up by No. 2 rotor re­
volves in the reverse direction to the field 
of No. 1 rotor. This is easily effected by 
crossing any two leads just as we interchange 
any two stator leads of an induction motor 
to cause it to revolve in the reverse direc­
tion. It will be noticed from the diagram 
that the top brush of one motor is connected 
to the bottom brush on the other. The ar­
rangement of these leads obviously depends 
on whether the two rotor windings of the 
two motors are connected up exactly alike, 
and to get the correct connections may be 
a matter of experiment. 

Another point which should be observed 
when approaching the behavior of two induc­
tion motors connected in cascade is that if 
the speed of the rotor of any induction 
motor exceeds the speed of the revolving 
field the motor becomes a generator and 
supplies current just as an ordinary alter­
nating current generator. Now, when we 
s"\'\ritch the motors on to the mains by con­
necting the stator leads of No. I motor to 
the supply, the slip at starting is one hun­
dred per cent, and the periodicity of the 
currents in the two rotors is the same as the 
periodicity of the supply. Now, as· the 
speed of the combination rises, the periodi:. 
city of the currents in the rotors goes down, 
because the rotor of No. 1 machine is re­
volving in the same direction as the revolving 
field due to its stator, and if the rotor were 
to revolve at the same speed as the field, 
there would be no alternating current in 
either rotor. Therefore, if it be kept in 
mind that as the speed of No. I rotor goes 
up the periodicity of the currents in the 
rotors goes down, it is not difficult to see 
that when the rotors· are revolving at half 
the speed of the revolving· field due to the 
stator of No. 1 machine, the revolving field 
of the rotor of No. 2 machine "";n be revolv­
ing at the same speed as the rotor itself, but 
in the opposite direction; hence, there will 
be no relative motion between the revolving 
field and the stator of No. 2 machine and 
there will be no current induced in the stator 
windings of No .. 2 machine. 

This, then, is the condition which. exists 
when two induction motors are connected, 
as shown in the sketch, and are running 
light at half synchronous speed. Suppose 
the speed did try to rise, then immediately 
the rotor of No. 2 machine would revolve 

faster than its field, and it would act as a 
generator and supply a large current to the 
resistance connected -across the stator "\'\rind­
ings of No. 2 machine: This means that 
No. 1 machine would have to supply a pow­
erful torque; but it must be observed that 
No. 1 machine is working with fifty per cent 
slip and is only capable of developing a 
small torque, partly because of its large 
amount of slip, and partly because its rotor 
windings are connected to the rotor windings 
of No. 2 machine. In order to get a large 
torque from an induction motor when it is 
working with a large amount of slip, it is 
necessary to insert an ohmic resistance in 
circuit with its rotor windings. It is because 
with ordinary squirrel-cage induction motors 
this cannot be done that such motors will 
not give a powerful torque at low speeds. 
In t4e case under consideration, the con­
ditions are worse than with a squirrel-cage 
motor, because we have in circuit with No. 1 

rotor "\'\rinding the highly inductive winding 
of No. 2 rotor, so that any demand for torque 
from No. 1 motor by reason of the combina­
tion rising above half· synchronous speed 
cannot be met and the combination always 
runs at approximately half speed. ·when a 
load is thro'>vn on two induction motors in 
cascade, the speed drops slightly and the 
field in No. 2 motor revolves faster than the 
rotor itself and a torque is given out to deal 
with the load. 

There are other ways of explaining the 
action of t,;,.•o induction motors connected ·in 
cascade, but to the writer the one given 
seems to present the least difficulty. It will 
be interesting to some, no doubt, to know 
the principal advantages gained by connect­
ing induction motors in cascade. In the 
first place, it enables a better starting torque 
to be obtained without the. use of wasteful 
resistances in the rotor circuit. To start an 
ordinary single induction motor with a·good 
torque means that there must be- a consid­
erable amount of ohmic resistance ,put in the 
rotor circuit. ,vith a slip ring motor there 
is no difficulty in putting resistance in the 
rotor circuit, which serves not only to give 
the motor a good starting torque, but also 
enables a wide speed regulation to be ob­
tained. This practice in connection with 
railvvay work, for instance, however, where 
continual starting and stopping and wide 
speed variation has to be contended with, 
the introduction of resistance in the rotor 
circuit would mean very great waste. When 
we have two induction motors connected in• 
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cascade, they start with a good torque be­
cause the periodicity has been lowered· one 
motor, in fact, may be looked upon 'as a 
frequency changer. Obviously, with a re­
duced periodicity synchronous speed is 
nearer zero speed, and the motor behaves 
propor?onally better. As regards speed 
re~ation with the cascade system, • a very 
wide speed regulation can be obtained in a 
mos~ economical manner. For high speed, 
for mstance, the brushes of No. 2 machine 
could be disconnected from the brushes of 

No. r, in which case when No. 1 machine is 
switche~ on to the mains, full speed would 
be obtamed; the motors could then be con­
nected in cascade so as to give half speed. 
Further, if one of the motors is designed so 
that _the num~er of poles can be changed, 
say, m the ratio of 2 to 4, then a verv wide 
speed variation could be obtained in ~ most 
economical manner. Up to the present • it 
has been assumed that both motors have 
the same nuIJ?.ber of poles, but this is not ne­
cessarily the case. -The Engineer-in-Charge. 

AN INTERESTING EXPERIMENT 
L. H. LOVETT 

ALTHOUGH Hertzian waves are continu­
ally traveling through the air, but few are 
aware of it, principally because we can 
neither see or hear them. 

Hertzian waves are set up by an electrical 
discharge of any kind, as that of an induc­
tion coil, which is used in· wireless teleg­
raphy; also by a flash of lightning, discharge 
of a Leyden jar, sparking of a dynam?, and 
the spark that is made when the wheel Jumps 
off the transmission wire over a trolley car. 
These all produce· electrical waves, which 
travel with the speed of light, ,vith no con­
ducting matter but the ether. We can read­
ily prove their existence by the proper in­
struments; viz., the coherer, and several 
different wireless detectors. But as they are 
expensive and the more sensitive they get 
the more e:,,..-pensive they are, I will describe 
a simple and inexpensive experiment. Al­
though not very sensitive, it ·will readily 
detect lightning flashes from quite a dis­
tance, and of course other electrical dis­
charges if strong enough. 

Secure an · old, dry battery carbon, and 
make two pieces an inch or two long. Fasten 
them on a wooden base 3 or 4 inches square. 
Have the carbons about r½ inches apart. 
Make their tops sharp, like a knife edge. 
Connect one carbon to a wire running up 
in the air a way and the other to the ground. 
The wires should be insulated from sur­
rounding objects. Connect an old battery 
and a telephone receiver in series with the 
carbons. Then lay a steel needle across 
them. Almost any old battery will do if 
not completely worn out, as a telephone re­
ceiver is very sensitive. If you have no old 
battery, you can make one that will work 
just as well by taking a piece of copper and 
zinc, and suspending them in a teacup filled 
with salt water or vinegar. The receiver 
may be taken from your telephone. Loosen 
the binding-posts on the side of the phone, 
tie the receiver hook down with a string, 
then remove the receiver. (This might be 
inconvenient if some one called you up. -
En.) , 

There is a certain amount of danger in 
having too high an aerial wire during a 
thunder storm. The writer has had good 
success with an aerial only 6 feet high in a 
room, and a piece of copper and zinc r inch 
square in a tablespoonful of salt water for 
a battery. At every flash of lightning there 
is a sharp click in the receiver. You can 
hear the flash long before the thunder comes 
rolling in, and if properly set up you can hear 
a distant storm too far away to hear the 
thunder. Sometimes you can hear several 
distinct clicks when what appears to be a 
single flash is seen. 
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ONE of the most annoying things which 
may happen to machinery is to have the belt 
run short, necessitating either the substitu­
tion of a longer belt or the addition of a 
piece. The belt's shortness may be due to 
two or three causes. Perhaps some poor 
unions have been made at the joints and 
these have broken under the running strain, 

-causing the ends of the belt to tear and 
become disordered. The ragged end may 
bave been trimmed off, thus shortening the 
belt. After the belt has been trimmed sev­
eral times, as it will not stretch enough to 
make up for this loss of leather surface, the 
joint must either be e:-..--panded by letting out 
the laces, or a very tight belt must be run. 

• Perhaps the piece is add.ed. The belt 
-cannot be run with the ends of the leather 
belting at the joint separated a few inches to 
make up for the surplus torn· edges which 
have been cut off, because the lace leather 
,does not work well on the pulleys, nor can 
the break in the belt run smoothly. A very 

tight belt can never be run to advantage. 
One does not want to remove th_e belt, just 
because it is a few inches short and put on 
an expensive new one of more length, so 
one US\lally puts in a piece. The illustra­
tions are given to explain the process. 

Let us suppose that we have a belt of 
moderate speed and a fair amount of work 
to do. The union must be strong and even. 
We take the ragged edges of the worn belt 
ends in hand, and trim off the butts, using a 
square for the marking and a sharp knife 
for cutting; then we make our intersecting 
joining piece likewise square on the ends 
so that it will fit snugly and properly. Next 
we punch _the holes, having first lined the 
hole points with a ruler. The piece is then 
inserted and the process of lacing may pro­
ceed according to any of the plans shown 
in the sketches. If we conclude to do the 
sewing on the plan exhibited in Fig. r, we 
draw out our long lace leather and put the 
proper tapering points on the same to enable 
it to enter the holes readily. We can lace 
double or single,· or adopt the single se"ring 
system and double back. Supposing we 
interlock the lace as shown in No. r. Then 
we drop to hole 2 and up through 3. This 
gives us the grip required for holding the 
end of' the lace leather. Then we lace to 
hole 4 and cross underneath to 5, thence 
over to 6 and out to 7, then back to 8 and 
over to 9 and 10, and so on the other edge 
of the union. Just one half of the body of 
the lacing will be completed by this plan. 
Then in order to finish the other half, we 
simply work back through the holes on the 
same plan. This gives a strong union with 
the intersecting pieces fitted firmly in posi­
tion. In the event that an extra amount of 
lacing will be required for heavy service, the 
trip over and through the lace holes may 
be repeated. 

Figure 2 is another form of lacing in 
which the crosses of the belt are all on one 
side. This is more practical than the other 
method of union. In the-first example there 
are crosses and straight laces on both sides 
and no distinction can be made. 

It is far better to run the joints with the 
straight laces on the face of the pulley. 
Hence, if the laces are straight on one side 
and crossed on the others, as in Fig. 2, the 
belt can be adjusted more easily. In the 
formation· of this union, the ends are pre­
pared and the mode of lacing is similar 
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except the droppini~ of thli hlc1' thrnugh, lo 
make the cro~:\l'S on th1\ th~l s:11npk 111111 

the holes urc punclwd. Tlw 1(1\\'l'I' sidt) i~ 
changed so as to bring tlw n\1:;:;1:~ on the 
face of the sewin~. We lwAin at hole No. 1, 

and go to hole No. :J tlwn pa:;s to 3, and 
thence lo 4. ,Ye then pass the lnd1\g to S 
and 6, finishing that cro~ing at 7. We can 
run the lace hack again by following the 
lav of the laces in the cut without further 
description. 

There are also forms of inserting n piece 
of leather belting in a joint, by sewing with 
extended lace, as in Fig. 3. It will be ob­
served that the laces take a long jump from 
hole· to ·hole. Some men prefer to ·use this 
~ider e>..-panse of lace leather. I find that 
some like to make the lace leather go as far 
as possible, and they economize space· by 
shortening the laps, but it is better to be 
liberal in the distribution of the lace· leather· 
in making these types of joints. Therefore 
the • extended lays of laces can be recom­
mended for general surface. For exceed­
ingly high-speed belts, however, it would not 
be .advisable to have so much lace leather 
exposed. . 

I would not run into entangled lacing as 
in Fig. '4. I have seen belt-driving systems 
put out of effecth'e running order due to the 
superabundance of lacing leather which. is· 
piled on to the laps. A sample of this kimf 
of reckless lacing is shown in • the model 
mentioned. • 

A very plain, yet useful, method. of insert-' 
ing a section of a belt is shown _in Figs. 5 and' 
6. It will not be necessary to go into the 
details of the insertion of the individual 
strands in these models, as th~ plan can be 
easily followed. There is a great--deal of 
lacing employed, because the' laces • are 
crossed and then passed over by the longer 
loops. The finished union is therebv ren­
dered rather bulky. It might be better to 
omit the crosses on the face. • 

• In Fig. 7 is another combination which 
attracted the attention of the writer. One 
may find some rather unique forms of lac­
ing by traveling through shops. Almost 
every man bas a way of bis own. In the 
making of this joint (Fig. 7)1 the plan does 
not differ materially from the first one, ex­
cept that there are croEses made on the 
under side as well as on the upper side. . This 
is done by redrawing the strands. A second 
trip .has to be made. This method will 
result in an extremely strong joint, but it 
will not avail unless the leather in the belting 

is exceptionally powerful. The lace will 
pull out the edge of the leather wherever 
there is undue strain. Ordinarily thkunion 
is very satisfactory. • • • • ' • 

We have the round belts to lace as well as 
the ilat ones, and· our last example (Fig. 9) 
illustrates one of the round kind with a piece 
inserted. 

Drive punches must be used to • insert a 
hole in the thick leather. These drive 
punch~s can be bought at any tool dealer's. 
Thea cut the holes and insert the piece, and 
lace as shown in the drawing; - The Opera­
tive Miller: 

THE German army 'airship constructed by 
Major Gross set out the c,theI! day from 
Tegan, • near Berlin, upon. a long-distance 
trial. Jt appears that. the three occupants of 
the airship,. who were making for Hanover, 
completely lost their bearings, : and • in the 
small hours of the morning they decided to 
descend, as they were passing over water 
and were unable to ascertain whether they 
had already reached the Baltic. The air­
ship actually descended into the Stettin Haff 
and floated ashore near ,~Tollin, where it was 
landed only after considerable .injury had 
been done to the machine. . • • 

.. 
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I 
L. Bj• SNYDER 

I 

To be able to intelligently converse and : 
write on the subject of gas engines, one , 
should be familiar with the everyday ex-' 
pressions and terms that he will encounter, : 
also a few things worth considering in pur- : 
chasing a gas engine and its care. ; 

Horse Power. - This is a comparison or i 
relation, and was established by James Watt 
as the power of a strong London draught 
horse working a short interval, and was used 
by him to measure the power of steam en-:­
gines, and is equivalent to the continual 
lifting of 550 pounds a foot a second. 

A boy is capable of exerting 1 h. p. if he 
can move fast enough, illustrated as follows:-

Say he weighs II0 pounds and can run in 
one second up a flight of stairs which is just 
5 feet in perpendicular height above the 
starting point; he will have lifted the equiv­
alent of 5 50 ,pounds I foot in one second .. 

There are . two horse power ratings which 
a gas engine has, and one should be careful 
that he thoroughly understands jus( what 
they mean. 

The indicated horse power, often vvritten 
I. H.P., means the power which an engine is 
capable of developing in the cylinders. It is 
obtained from the following formula : -

P L A N + 331000 

33 1000 is- a constant and is the· number of 
pounds that would have to be lifted in a 
minute ( 550 X 60 ). P is known as the 
mean effective pressure, written M. E. P. 
This is obtained by means· of an indicator 
and a planimeter. The indicator repro­
duces graphically the exact operation of a 
complete cycle of the gas engine. L is the 
length of the stroke in feet, A the area of 
the piston in square inches, and N the number 
of explosions per minute. 

. From the above, it· can be readily seen 
that the above rating would be_ a 1::>uilder's 
rating, and is the one generally used by them. 

One may roughly determine the I. H.P. 
of a gas engine by the following formula : -

I. H. P. = D
2 

X S X N 
12.5 

where D is the diameter of the piston in 
inches, S the length of stroke in inches, and. 
N the number of cylin?ers. This is based 
upon the assumption that the engine will 
make one thousand revolutions a minute_ 
and is a 4-cycle; also the assumption is 

made that the -average M. E. P; is 8o·pounds­
per square inch. _ - • 

A formula which is often used is 

D 2 XN 
I.H.P.=---

2.5 

The writer-prefers the first formula,as it ta~es 
into account the length of stroke. 

If the engine is a 2-cycle one, it is the rule 
to take the I. H.P. as two thirds of the above 
formula: 

D. H.P.- (developed horse power) is the_ 
horse power that the engine actually delivers 
and may be ~easured by means of a Pr6ny 
brake. This consists of a strap fastened around 
a wheel and attached to an arm with an ad­
justmentfortightening andloosenin'gthe strap. 
The arm should rest upon a standard placed­
on a scale. -It will be necessary to determine 
the constant. , This is done by· revolving 
the wheel ,forward and then backward; not­
ing the reading upon the scale fo both • in­
stances. These should be added and divided 
by two. The scale should be set so tha:t 
it exactly balances the maximum tension 
that you can get upon the br_ake barid with­
out stopping the engine, and the scale 
reading hated. Deduct from this the value 
obtained by rotating the engine forward and 
backward, as indicated above, and • use the 
following formula : - _ 

(6.28 X G X N X A) + 331000 ,_ 

where G is the reading on the scale (after 
making the deduction as indicated), A the-­
length of arm from the center of the fly- • 
wheel to the point of contact on the scale in ' 
feet, N the number of revolutions per min­
ute. This will give the horse power the 
engine is capable of delivering.· ' - • • 

Th 1\,1" h • 1 Effi . . D. H. P. e lhec amca c1ency 1s = I. H. p . 

Compression. -After a mixture of gas 
and air is drawn into the engine (the third 
stroke in. a 4-cycle engine_ and the second in 
a 2-cycle engine), it is compressed, and the 
intensity of violence of the explosion depends 
upon the compression. 

There are two methods used to obtain a 
high compression. First, to make the com­
pression space very small. Second, a tight 
fit between the piston and cylinders. 

Leaky compression is caused by fouled 
piston rings or a poor fit between the piston -
and cylinder walls. Conditions are always 
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better where flake graphite is used with the 
lubricating oil. 

The object of the flake graphite is to at­
tach itself to the minute irregwarities which 
exist in the metal surfaces, building up a 
graphite to graphite coating of marvelous 
smoothness. 

Where splash lubrication is employed, 
the graphite may be put into the crank case 
in the proportions of about a teaspoonful to 
pint of oil. 

I know of a gentleman using flake graph­
ite in his automobile engine and he is able 
to start on compression after standing for 
over forty-eight hours. He was not able to 
do this before he used graphite. 

Sometimes a false head is put into a clear­
ance space to decrease it, thereby making 
higher compression. This should be done 
only by·a competent person, as it may in­
crease the compression so high that the en­
gine parts will not stand the strain or there 
may be serious back-firing. 

When purchasing a gasoline engine, one 
should test the compression by closing the 
pet cock and turning the engine over. "Where 
there is more than one cylinder, try ·one at 
a time with the pet cocks on the others open. 

In starting gasoline engines, start on a 
lean mixture and gradually increase its 
richness until the proper amount is reached. 
This experience will teach. 

Have the spark adjusted so that the en­
gine is fired at just the right part of the 
stroke. A rough rule is about one quarter 
stroke. 

A smoky exhaust indicates there is too 
rich fuel or too much lubricating oil, a white 
smoky exhaust shows too much lubricating 
oil, while a black smoky exhaust shows too 
much gasoline. 

In shutting down, close off the fuel supply 
first, then open the switch. - Gas Review. 

A NEW BLOCK PUZZLE 
I. Z. Y. 

TAKE a piece of soft, straight-grained 
wood, ½ inch square, by a little more than 
12 inches in length. 

Cut the stick up into SL'{ blocks, each 2 

inches long. _ 
One of the blocks, Fig. I, is the key, and 

-is complete as shown. 
The others have different shaped grooves 

-cut in, as follows:-
Four blocks have one long groove, the 

width of the block, ¼ of an inch deep by 1 

Jnch long, as shown in Fig: II. 

. ,.,,----~--

Two of these four blocks have an extra 
cut made in the side, ½ inch in length, and 
¼ inch deep, shown in Fig. III. 

The two grooves shown in the remaining 
block., Fig. !\',are ¼ inch square and equaUy 
spaced, ½ inch from each end of the block, 
with ½ inch between them. 

To put the puzzle together: -
Remember that all the grooves must face 

the center of the group. 
Figure V shows the puzzle assembled, with 

the exception of the square key block, which 
is purposely omitted, that the opening for it 
may be clearly seen. 

• The two blocks, II, are placed around 
the block IV. Then the pair marked III, 
corresponding to blocks illustrated in Fig. 
III, are put in position, facing each other. 

The key block, Fig. I, is then pushed into 
position, and the puzzle is complete. 

The sizes given are conveniently made 
with a jack-knife. If a larger size puzzle is 
desired, a saw and tools will be necessary fo 
construct them. 

It is well to use soft wood at first, but a 
piece of hard wood, highly polished when 
the· blocks are made, will look much neater, 
and give better satisfaction. 
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THE art of transforming flowers, leaves, 
insects, or the like, into metal, is a science 
which is new with this year's progress along 
the lines of invention, and bids fair to become 
very popular. 

The writer conceived the idea of changing 
a flower or insect into metal from a little story 
told by an Irish dentist at a banquet table held 
during one of our district conventions, when 
he said, speaking in a jovial way of the possi­
bilities of casting: "That he was going to 

• quit dentistry and take up the manufactur­
ing jeweler's business; that he was going to 
hire a lot of children to go into the woods to 
catch beetles, they to bring them to his fac­
tory, where he would stick a pin in them, in­
vest them, and_ bum them out (no residue) 
and force metal in the form made vacant by 
the burning." This, in a nutshell, is my 
method of reproducing animal and vegetable 
matter in metal, differing only in that where 
flowers or leaves are to be cast, I use the stem 
of said flower or leaf as a sprue instead of a 
pin. While my friend little thought it possi­
ble to accomplish whaf he had said, yet it is 
true that the finest lines of the flower, viz., 
the ribs, stamen, and the hair-like parts of 
the moss rose, or the antenna or legs of the 
butterfly, can be reproduced with this new 
method of casting v,rith pressure. 

THE DENTIST'S METHOD 

I will in a few words tell what the dentist 
of to-day is doing along these lines, and from 
this you will readily call upon your imagi­
native pmvers the many places in which this 
casting with pressure ,,rill be useful to you in 
your work. The dentist prepares a cavity in 
a tooth that is to be filled, with no under-cuts; 
he then takes wax and fills said ca"\rity, 
packs it full and trims off the surplus, so that 
it will pe just as he wants his gold or silver 
filling to be; he then takes it out of the cavity, 
puts it on ·a sprue pin, and then places the 
pin in a crucible former, then puts a metal 
ring or flask over this and pours investment 
material, filling it up to the top of the ring. 
This investment material is composed of two 
parts silica and one part plaster of Paris. 
After this begins to set, the crucible former 
and pin are removed, this then leaves the in­
vestment with a concave surface with the 
sprue or hole reaching to the wax. The next 
procedure is to heat over a Bunsen burner 
slowly until the investment is freed of moist­
ure, then the blow-pipe is used to hasten heat­
ing and to burn out the wax. \\Then this is 

accomplished the metal nugget is placed in 
the crucible and melted to a white heat. The 
flask is brought in position under the metal 
disk of the casting machine, the latter is 
pressed downward upon the flask, and in so 
doing, automatically lets on the air, forcing 
the molten metal to place. This operation 
takes about 25 minutes. The size of the wax 
object to be reproduced makes little differ­
ence. 

PossmnITIES OF Tms METHOD 

If it is possible for a dentist to accomplish 
this, it is possible to reproduce any form of 
wax, animal, or vegetable matter into metal. 
\Vax burns out with the ordinary heat from a 
Bunsen, while the flower, or the like, re­
quires a blast heat to bum up the ashes, 
etc. Inasmuch as vegetable and animal 
matter are largely composed of water, espe• 
dally the former, evaporation from the heat 
removes the bulk of the invested flower, etc. 
There are many casting machines now used, 
having different methods of producing pres­
sure, viz.: the air, steam, vacuum, and cen­
trifugal force machines. I have used them 
all, and while any one of these will accom­
plish ordinary work, yet.I favor the air ma­
chine for doing extensive work. The clover 
leaf, not much thicker than newspaper, re­
quires more force to cast than a rose, etc. It 
is possible to braze one metal to another, viz.~ 
silver to gold, or vice versa. - The Keystone .. 

THAT the Japanese are not always the 
mere imitators which some people would 
have us~believe, is sho,vn by the decidedly 
original method they have adopted for carry­
ing two submarines from England to Japan. 
The "Transporter," a ship specially designed 
for this purpose, has been built by Messrs. 
Vickers, Sons & Maxim for carrying sub­
marines intact. The engines are located 
aft, and forward of them the main deck for 
two thirds its length has been removed. To 
place the submarines on board, they are 
floated into the dry dock alongside the "Trans­
porter." The latter is sunk to the bottom 
of the dock, and the submarines are then 
floated into position above a pair of cradles 
built into the hull of the ship. The water 
is then pumped from the dock, and, as it 
subsides, the s11,bmarines settle into their 
respective positions in the hold of the steamer. 
The main deck is then replaced, and the ship 
is pumped out until she is afloat. 
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J{OPE CRAFT - KNOTS 
CLOVE BITCH 

THE making of knots is one of the most from right to left.) Should it, however, in­
important branches of seamanship, and fro~ sist on slipping, owing to g:r;easy ropes or any 
ari amateur point of view, perhaps, the least other cause, the end 'must be bocked (see 
studied. How many minor accidents .on dotted line) and several turns take'~· and 
small boats are due to the wrong knot hav- then seized down. 
ing bee·n used! And how often one sees a .Figure 3 illustrates .the usual and best 
knot tied which, after a severe strain has method of making a rope fast to a bollard. 

• been put upon it, refuses to come undone The seizing is not necessary, but it acts as 
again - a sure sign that the· wrong knot a deterrent on small ,boys who· are fond of 
has been used! The making of knots, bends, undoing ropes. 
and splices, and all the fancy work attached A Timber Hitch (Fig. 4)1 as its· ;name 
to ropes and g~ar, is i most fascinating study implies, is used for makirig a rope fast to a 
to anv one who is fond of boats. If much spar or plank, more•especially when towing. 
-of it 'is not necessary, it is certain that the A half hitch is first taken and the end of the 
more one plays with rope the better one will rope used up by twisting it rouhd jts own 
understand the handling of it and r~alize • part. This is the Timber Hitch. But it 
why a particular. knot is the best for a par- is usual to take another half hitch near the 
ticular piece of work. . . end, as in the illustration, when a spar has 

The following knots and bends ar~ all to be towed. (A spar, by tl,ie way, should 
simple ones. Most of them should prove always be towed thick end first.) 
useful at one time or another 0:1 small boats. • Figure 5 consists of a 'Blackwall Hitch, a 
A few, perhaps, an. more orriamental than Blackwall Hitch with two turns, and a Mid­
necessary; but every one must admit that, shipman's Hitch, all used to fasten a rope 
say, a Stopper Knot on the end of a draw- quickly in a book. The illustr~tion shows 
bucket lanyard is more shipshape looking how these knots ars: made .. • The only im­
than a figure of eight, and that a cer.tain portant thing to remember is to get the 
amount of fancy work improves the appear- round turn well up the neck of the hook. 
ance of handlines to an accommodation A Marline-spike Hitch • (Fig. 6) explains 
ladder. • ' itself. It is used when an extra pull is 

All the most usual knots should be so. well wanted in putting on a service or lashing. 
knmvn that they can be made in the dark A Sheet Bend (Fig. 7)1 or, as it is some­
and under trying circumstances, and it should times called, a Swab Hitch, is handy when 
never be forgotten that the great recom- two ropes must be fastened together hur­
mendation of ~ost of these knots is, not riedly, as when sending a hauling-line.ashore 
~bat they hold better than any other, but or running out a kedge. It is far better for 

· that they are undone easily; for it is often this than a Reef Knot, which may capsize 
more important to be able to undo a knot and run out if it catches against anything. 
quickly than to make it. If two turns are taken, it will hold better and 

The most common of all is undoubtedly it is not so liable to jamb. To make the 
the Reef Knot (Fig. 1). It is unnecessary knot, form a loop in one rope, and pass the 
to describe it or attempt to specify its uses; • other rope up through this and round the two 

• but a Granny, an absolutely useless knot, is parts of the first rope and under its own part. • 
so often made in mistake for a Reef that the A Carrick Bend (Fig. 8) is the best knot 
two have been illustrated to show the for fastening two ropes together where any 
difference. long and heavy strain has to :be .endured, as 

A Clove Hitch (Fig. 2) is also so well in a tow-rope. . . . • 
kno'\'\<"Il that description is unnecessary. To make it hold the white rope, as in the 

A Rolling Hitch (Fig. 2) is used to fasten illustration, but with the. end as shown by 
one rope to another or to a spar when it is the dotted line, pass the other rope up 
necessary that it should not slip. It is made through the loop thus formed over the cross 

•. much like a Clove Hitch, but two turns are in the white rope and again 1,1p through the 
taken round the standing part and whatever loop. Both ends are. then seized.:_down. 

• one is tying it to before the final hitch is This bend will never jamb, and· the r<;>pes 
taken. The two turns ~re taken on the "take". in so many places that it i~ . not 
side to which one does not wish the rope to so likely to chafe through or part at)he 
slip. (In· the illustration it will· not slip ·knot as a sheet bend. 
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Reef. Granny: 
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A Fisherman's Bend (Fig. 9) is the cor­
rect way to fasten a line to an anchor. It 
i:5 also a first-rate knot for bending a halyard 
on to a spar. It is made by taking two 
round turns round whatever one is fasten­
ing the rope to, and then taking a half hitch 
round the standing part and the two round 
turns, and another half hitch round the 
standing part alone. For greater security 
when bending a line to an anchor, the end 
may be stopped back. 

A Bowline (Fig. ro) is used whenever a 
non-slipping noose is required. It is a knot 
which never jambs, and therefore can al­
ways be undone in a moment. In certain 
harbors where the rings one has to tie up 
to are out of reach at certain states of the 
tide, a long Bowline must be used, or one 
may find oneself unable to cast the ropes 
off when necessary. To make a Bowline, 
take the end and lay it over the standing 
part, and go through the same action that 
one would in tying an ordinary knot; but 
let all the turns of the knot be taken by the 
standing part. This will give the first fig­
ure. If the end is then made to follow the 
dotted line, one gets the second figure, 
which is the complete knot. This knot is 
usually learned with the noose towards the 
operator, but when it is necessary to 'make 
the knot with the noose the other way, as 
would happen when tying it through a ring, 
the action is somewhat different; so it is as 
well to practice both ways. 

A Bowline in a Bight (Fig. r 1) is by no 
means as useful a knot as a Bowline. I have, 
in fact, only found one use for it on a small 
boat - it makes an excellent bo's'n's chair, 

• one loop forming a seat and the other a 
hack. It is made by forming an ordinary 
knot, as in the first figure; the loop A cap­
sized over the knot gives the second figure. 
Now haul on the two parts B until the loop 
comes down to the knot; this will finish it. 

A Sheepshank (Fig. r 2) is used to tem­
porarily shorten a rope, such as the topsail 
sheet when the mainsail is reefed. It is 
made by forming the rope into an elongated 
letter S, taking up as much rope as neces­
sary, and then making a half hitch over each· 
end with the standing parts. It may be 
toggled, as shqwn, for extra security. 

A Wall Knot (Fig. 13) is the commonest 
of the knots formed on a rope by its. ov.rn 
strands. To make it, unlay 6 or 7 inches of 
the rope, and lay strand No. r as in Fig. A. 
Strand No. 2 is now led over No. 1 and be­
hind No. 3, as in Fig. B. No. 3 is then 

taken round No. 2 and passed through the 
loop of No. r, as in Fig. C. When these 
strands are worked taut, the finished knot 
Dis the result. The ends mav now be laid 
up again and sewed, or the knot may be 
crowned. 

To crown a Wall Knot (Fig. 14) the ends 
are each passed over their left-hand neighbor 
and worked taut. The crown may he made 
first and the Wall Knot worked underneath 
it, if desired. 

A Double \Vall Knot (Fig. 15). This 
figure -represents a single W a:ll Knot seen 
from on top, and with the marline-spike 
opening the loop of No. r strand. The end 
of No. 1 now follows the lead of No. 3, its 
right-hand neighbor - that is, it passes 
under No. 2 and through its o·wn part, which 
the spike has opened. No. 2 then follows 
No. 1, as in the second illustration, and is 
tucked under its own part. Finally, No. 3 
follows the lead of No. 2, and is tucked 
under its own part and No. x. This fin­
ishes the Double Wall, or Stopper Knot, as 
it is sometimes commonly called. 

A Man Rope Knot is too complicated to 
illustrate in construction, but is really quite 
easy to make. First make a single wall 
and. crown it, not drawing the strands too 
tight. Then follow round the wall again, 
and, to finish, follow round the crown. The 
finished knot will appear as in Fig. 16. 

A Matthew .Walker (Fig. 17) is another 
knot for the end of a rope. Start making it 
as in A- that is, by passing No. I strand 
right round the standing part and through 
its own loop. No. 2 is treated in the same 
way, only that it also passes through the loop 
of No. r as well as its own. No. 3 passes 
through both No. 1 and No. 2 and its own 
loop. The knot must now be carefully 
worked tight, and each strand made to lie 
in its right place. When the knot is :fin­
ished, and the ends laid up and secured, it 
will look like Fig. D~ 

A Diamond Knot (Fig. 18) is useful for 
ornamenting handlines, etc., and if doubled 
looks something like a Man Rope Knot. To 
make it, bring each strand down against the 
standing part so as to form three loops. 
The first strand is then taken over the end 
of the next and led up through the loop of 
the third. The second strand passes over 
the third and up through the loop of the 
first, and the third over the first and up 
through the ~econd. This gives the middle 
illustration. When the knot is finished and 

... 
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the ends laid lip, it will look like the third 
illustration. A Double Diamond is made 
by following the ends round again, as in a 
Double Wall Knot. 

All these knots have been shown in three­
strand rope, but they may be made in the 
same manner in four-strand rope, the fourth 
strand being treated in the same manner as 
all the others. The heart of the rope must 

either be cut out, or, if the rope is to be laid 
up again when the knot is :finished, it may 
be allowed to come out of the middle of the 
knot and the strands laid up on it again. 
When it is desired to lay the rope up again 
after the knot is made, it is as well to· try to 
keep the natural lay of the strand, as it facil­
itates the laying up considerably. - The 
Yachting and Boating Monthly. 

HOW TO MAKE A SIMPLE TIE-PIN 
' 

WITH a few _inches of gold or gold-filled 
wire, a blowpipe and spirit lamp, a little 
solder, and a few files, it is surprising how 
many small articles of jewelry may be made. 

Unless one wants to go in for jewelry 
work thoroughly, there is no need to have 
a large stock of tools, and the few which are 
needed are quite inexpensive. 

l 
i 

Fm. 2; 

F10. l. TIE-PIN. 

The tie-pin, illustrated .at Fig. r, is a very 
simple piece of work, the only difficulty lying 
with the soldering. 

The wire used should be a little over 1-32d 
inch in diameter. First of all, the ring 
should be made, and to do this a mandrel of 
round wire should be provided. Ordinary 
I<'rench wire nails, trued up a little with a 
fine file, are very useful, and for this par­
ticular purpose a 3-inch nail will be the best. 

Carefully wrap a portion of the wire 
around the nail, and when it forms an even 
ring, file across and fit the ends together. 
If more than one ring is required, it will be 
advisable to wrap the wire around the nail 
several times, draw the resulting spiral off, 
and saw along the length with a fretsaw, 
and the rings will then fall off. 

The next stage of the work is to solder 
the ring. We shall require a carbon or 
charcoal block on which to place the work, 
next a spirit lamp burning methylated spirit 
or a Bunsen burner burning gas, a mouth 
blowpipe, a small quantity of borax, and a 
little solder, either silver solder or gold a 
few carats less than that used. 

The borax should be rubbed down on a 
saucer. with a little water to form a paste; 
the solder should be cut into small pieces or 
may be filed down with a coarse file and 
placed on a piece of paper in readiness. It 
may be advisable, before actually soldering 
the ring, to have some practice with the 
blo...,-pipe, and in that case the small beads 
attached to the outside of the ring may be 
made. First, 'cut off six r-r6th inclf lengths of 
wire, and drop them into the borax solution; 
next take one bit out and place it on the 
charcoal block; direct the blue portion of 
the flame directly upon it, as shown at Fig. 3; 
keep up tl;ie flame with long breaths, and it 
will be seen that the wire will get white hot 
and then gather itself together and form a 
glistening ball. The beginner will find a 
little difficulty at first in keeping a steady 
current of air flowing through the blowpipe; 
it is best to keep the cheeks well filled, and 
take fairly long breaths. 

'\Vhen the six beads have been made, it 
will not be so difficult to do the soldering. 

To solder the ring, paint the two portions 
which are to be joined with the borax sol~1-
tion. A match stick, b_ruised at the end, 
makes a good brnsh; place the ring on the 
block and place a piece ·of solder, or a few 
of the filed grains, on the join. The flame 
should now be directed around the solder 
until the work is all thoroughly heated, and 
it will be seen that the solder will bubble up. 
%en the borax has ceased boiling, direct 
the flame right on to the solder, and as soon 
as the sides of the join get red hot, the 
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FIG.- 3 .. -·:_ TnE BLOWPIPE A'l' Womi::. 

solder -will run and fill the space. It is pos-
• sible that the beginner will • not be able to 
-effect this ·at the first time, for if the heating 
up takes too long, the surface of the metal 
will become oxidized and the solder will not 
flow.- ,If it is found that the solder has not 
thoroughly flushed the joint, the ring should 
be dipped in a pickle to remove the oxide. 
A suitable pickle will be found in a solution 

; of sUlJ?huric acid -one part and water , eight 
parts. When the ring is removed from the 
pickle, wash and well dry it in a little clean 
sawdust'and then paint with borax solution; 
place on ·more solder and heat up again in 
the saine way. 

The ring should now be properly joined, 
and may·be cleaned up with a very fine file; 
at each point· where a bead is to be soldered 
on, the round surface ·should be slightly flat­
tened ·with the file. Next hollow out, with 
a penknife, a space in the charcoal to take 
·the ring, and at each point (six in all) where 
the beads are to be placed, scoop_ out a little 
hollow, so that they will fit tightly against 
the -side of the ring and there can be no 
possibility o~ -their moving during the process 
of soldering. • 

To insure ·a secure joint, one side of each 
bead should be filed a little to give a small, 
fl.at surface, which should fit against a cor­
responding fl.at surface on the ring. Paint 
each joint with the borax paste, place small 
bits of solder on the joints, and heat up the 
whole ring, touching each joint in turn 
until the whole of the-solder has run. ,Vhen 
finished, place the work in pickle and file 
•off any projecting bits of solder. 

We· have •now to make the pin, which 
should· be from 2½ inches to 3 inches long 
and forked at the top, as shown at Fig. 2. 

First, cut off a length of wire and bend 
ovei- one end; next take another piece about 
¾ inch long, bend it to the same curve and 
file on·e end to fit against the other piece, 

paint the joint with borax; tie up with a 
little bending wire, and solder it up. Clean 
up in the pickle and· file up smooth, and 
then bend it over to the curve shown at the 
side view of Fig. 1. The ends of the fork 
should now be filed with a small, round file 
to fit against the back of the ring, and when 
nicely fitted, paint with borax, file the por­
tions on the ring . where the ends of the pin 
are to be placed, and lay on the charcoal 
block. The ring may be put in the hole 
previously prepared and the pin placed in 
position and • .tied down with binding wire 
before soldering. 

The end of the· pin should now· be filed 
down. quite smooth, and, if desired, the 

• small spiral usually made on the pin may be 
.filed out with a small, fine, round file. 

The whole • work should be polished· first 
• with -finest pumice powder, afterwards ·with 
rouge, using first a fine plate brush and then 
a chamois leather. 

A brilliant finish may be given_ to the 
work hy burnishing. An old steel spindle 
well polished makes a good burnisher, but 
small, hardened steel burnishers may be 
bou.ght very cheaply and will be found most 
serviceable. 

Storage Battery Troubles a:µd Their 
• Remedies 

SULPHATING is caused by over~discharging 
a battery and allowing it to sta~d in that 
condition, or letting the battery stand with­
out being over-discharged, but with the elec­
trolyte too strong. ·The remedy is to re­
move by scraping the plates and then charg­
ing at a low voltage for a long period, says 
The Practical Engineer. In this way, by 
fully charging and.only partially discharging, 
the sulphating is eliminated. Sulphating 
can also be removed by adding a small quii,n­
tity of sodium sulphate, which decomposes 
and dissolves the sulphate. 

Buckling is caused by an unequal expan­
sion of the plates, which is due. to. the sul­
phate lodging on the plates, thus preventing 
action from taking place at that point and 
.by excessive charging: If the plates are not 
badly .buckled they can be placed between 
two boards, and with a little pressure applied, 
they can be straightened out quite, easily. , 

Short.circuits are caused by sediment form­
ing at the bot.tom of the cell. R.aise th_e 
,plates and place them on glass or wood 
separator::}; in ·small cells the clearan~e is gen­
erally I inch and in large cells abo.ut 6 il}ches. 
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INSTRUCTIONS FOR. MAKING A GARDEN SEAT 
A. C. HORTH 
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THE essential point to consider in design­
ing this popular gar.den object is stability, 
and although this is often associated with 
massive work, it does not· follow that thick 
and heavy timber should be used. The 
main thing is to have sound joints, for with 
correct construction, great strength may be 
gained by the use of comparatively slender 
material. • 

The sea:t illustrated at Fig. I is an_-exam­
ple of simple construction, utilizipg the 
lapped halving joint only, The length may 
be anything from 3 feet to ro.f eet, but for the 
purpose of estimating quantity of :material 
required we will take a length of 5 feet. 
The· seat should be about 15 inches wide 
and 17 . inches above the ground, and the 
spread· of • the legs 2 r inc]:l.es. 

Figure 2 shows an end elevation of the 
trestle framing, and in Fig. 3 is given the 
separate parts· showing _the groove?. The 
wood used for the above framing should be 
3 x 2 in_ches, one length of 3 feet 4 inches, 
another 2 feet 6 inches, and ·a third r foot 
7 inches being required for eac~ frame. 

The joint at the part where the two longer 
lengths cross each other .should be at right 
angles to the sides and the groove, 3 inches 
wide, in the piece A should be ro½ inches up 
and at B r foot 3 inches up, and being a 
lapped. halving joint the depth should , be 
r inch. It will be advisable to cut these 
grooves first, place the pieces together and 
then mark out the position of the piece join­
ing them '' C." This piece fits into the back 
"A," but does not go halfway through; -i 
.inch being quite sufficient. The end of 
piece "B." fits into it, being cut out, as 
shown at Fig. 3; in making this j?int. cut 
out to the shape shown at the end of "B " 
and then place in position on '' C," when it 
is fitted in the back mark out the shape. It 

will be impossible to saw this groove out, 
but with a wide chisel and a mallet cuts may 
be taken across the grain until the waste is 
cleared out. If this piece 9f work is beyond 
the skill of the worker, a slot may be cut 
right through the underside, as shown at D, 
Fig. 3, shortening the length of B to fit into 
the slot, which should not be more than ¾ 
inch.deep. 

FIG. I. 

: • ·r • 
. When the joints ai;-t .. finished, 'this should 
be glued and pegged together, first boring a 
¼. inch hole right through, and then· inserting 
a round or octagonal length of oak previ­
ously dipped in glut. 

Both trestles should e4actly match, and 
. when they are ready the bottom rails may be 
fitted in .and the seat. and back :rail nailed or 
screwed in position. All. the rails may be 
of 2½ x r inch wood, with the two top cor­
ners slightly chamfered, and . altogether we 
.shall require nine lengths each 5 feet long, 
l;l,nd two lengths 4 feet 2 inches long for the 

· two lower rails. The distance between the 
trestles being 4 feet 2 inches. 

fIO. ,2., 
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FIG. 3. 

The following is a specification of the 
timber required: -

For pieces A, two.lengths, 3 feet 4 inches 
x 3 inches x 2 inches yellow deal. 

For pieces B, two lengths, 2 feet 6 inches 
x 3 inches x 2 inches yellow deal. 

For pieces C, two lengths, r foot 7 inches 
x 3 inches x 2 inches yellow deal. 

For rails of seat and back, nine lengths, 
5 feet x 2½ inches x r inch yellow deal. 

For rails underneath, two lengths, 4 feet 
2 inches x 2½ inches x r inch yellow deal. 

In Fig. 4, is given a side elevation of the 
framing, shaped to make the seat more com­
fortable. The size of the framing in this 
case should be 3½ or 4 inches wide, but may 
only be r¾ or r½ inches ,thick. The rails 
should be the same thickness as those de-

scribed above, but not above r¼ or r½ inches 
wide. The trestle ends should be jointed 
up in the same way as the plain seat, leaving 
the curves until all the joints have been cut 
and fitted together. 

The curve is easily drawn, and when one 
is drawn out the shape should be sawn out 
carefully with a bow saw and finished with 
a spokeshave. The other end should be 
marked out from this, sawn out and shaped 
in the same way. 

When both are done, prepare the rails or 
seat laths and either nail or screw them on. 
The number of laths required depends'_on 
the width, a space of ½ to ¾ inch bemg 
left between each. 

For the benefit of those workers who 
would like to make arms to their seat, a dia­
gram is given at Fig. 5, showi~g ho~ this 
may be fitted. Wood of the same size as 
framing should be used, dovetailed or halved 
into the pieces A and C and joined at the 
corner by means of the stub mortise and 
tenon joint, the tenon being two thirds the 
width and about half the distance through. 

li'IO. 6. 

Figure 6 shows a section and a side vi.ew 
of this joint. The actual work of makmg 
the arms is not very difficult, for in the case 
of a curved seat the arm should be fitted in 
place before the shaping is done. The only 
difficulty likely to be experienced is in fit­
ting in the seat laths; these will have ~o. ~e 
tenoned into their place where the arms~ JOm 
the framing. 

A chair similar in shape to Fig. r may be 
easily made of rustic timber, small round 
logs-or branches of larch being most suita-
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ble. For the trestle ends use the round stuff 
entirely, but for the seat and back laths 
smaller branches may be sawn down the 
middle and then lapped halved joints cut to 
fit them into the trestle ends, so that the flat 
portion is on top. 

A small single chair suitable for the garden 
may be made in the same way as Fig. r. 
Supposing the width to be r foot 6 inches, 

THE Scientific American, in summing up 
the recent progress in aeronautics, says that 
after his failure to make satisfactory flights in 
this count:ry last summer, and after losing to 
Wilbur Wright the prize of the French Aero 

---Club for the longest flight up to October r, 
Henry Farman has at last shown himself to be, 
after all, one of the world's most daring avia­
tors, while at the same time he has opened a 
new era in aeroplane flight, an era in which 
the flying machine will be put to practical use 
in the transport of individuals from place to 
place. After a 25-mile flight above the 
camp at Chalons, France, on October 28, 
and a mile flight with a passenger the same 
day, Farman made some changes in his 
machine to improve its stability. Then, on 
the 30th, he again soared aloft above the 
<:amp; but this time, after describing one or 
two circles, he flew straightaway across 
<:ountry at a height of roo feet, and did not 
alight until some twenty minutes later, when 
he reached the outskirts of Rheims, - after 
traversing a distance of r7 miles. Not to 
be outdone by his compatriot, M. Louis 
Bleriot the next day made a 9-mile flight 
with his aeroplane across country from 
Toury to Artenay; and, after making a slight 
repair, returned to the starting-point, making 
,one stop en route. 

These two remarkable performances have 
put France in the lead as far· as practical 
<:ross-country flight is concerned. They 
have shown the possibility: of winning the 
$50,000 prize of the London Daily Mail for a 
flight in stages from London to Manchester, 
and also the prizes totaling $ro,ooo for a 
flight across the English Channel. Fur­
thermore, they have assured the holding of a 
cross-country aeroplane rate next summer in 
France. A prize of $20,000 has been put up 
by the Aero Club of France, and it is pro­
posed to run the race from Paris to Bordeaux 
in five stages. 

Had it not been for his unfortunate acci-

the trestle framing should be made of stuff 
about 2\ x 1¼ inches, jointed up as shown 
above. The laths should not be more than 
¾ 'inch thick and a width of r¼ inches will 
be- sufficient.· 

The above chairs could be made of oak or 
pitch pine and varnished, but if made of yel­
low deal, should be painted at least three 
coats before being exposed to all weathers. 

dent it is probable that Orville Wright would 
have made the first cross-country aeroplane 
flight at least a month before Farman, as the 
Government requirements called for a 10-
mile flight of this kind in making the speed 
test. As·no such performance was required 
by the syndicate which has bought the 
Wright patents in France, ·wnbur Wright 
has contented himself with making lengthy 
flights above a level field, in windy as well as 
in calm weather, and also with teaching 
several men the operation of his machine. 
He does not favor such spectacular perform­
ances as that of Farman, which, he claims, 
could not have been made save under ideal 
weather conditions and with the running of 
an extreme risk of accident. 

After lengthening the rail from which his 
aeroplane starts some thirty-five feet, in 
order to enable him to attain the necessary 
speed by means of his propellers alone, Mr. 
Wilbur Wright competed successfully on the 
13th instant for the prize for height offered 
by the Aero Club of France. The rules for­
bid the use of a dropping weight for starting 
the aeroplane, so l\fr. Wright was obliged to 
dispense with his usual starting apparatus. 
His machine, however, started readily under 
its own power. At the end of a five-minute 
flight he cleared the line of small balloons 
placed at a height of 30 'meters (98.4 feet), 
by 49 feet, making a total height of r4 7 .4 feet. 
In a second flight of rr minutes' duration, 
Mr. Wright is said to have risen to a height of 
196 feet above ground. These are the first 
official records for height that the American 
aviator has made. 

NEARLY all German railway stations have 
automatic slot machines which, for a 2½ 
cent piece, delivers a ticket, without which 
one who has no railway ticket is not allowed 
on the platform. 
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THE CONSTRUCTION OF A HOT WIRE METER FOR USE WITH 
• . TtmEb °CIRCUIT TRANSMITTERS 

W, C .. GETZ 

THERE have been many requests· of late 
for informatio~ regarding the construction 
of a hot wire meter, such as is used in tun­
ing the transmitting ··apparatus of a wi!eless 
set to resonance.: .It is itherefore the purpose 
of this article to fully explain the construc­
tion of a simple type of meter that can be 
made by any experimenter, as·well as to give 
an idea of the more sensitive models in pres­
ent use: 

justable so that the wire may be tightened 
or loosened at will. An 8-32d x ¾ inch ma­
chine screw, fitting tightly into· a metal socket, 
as shown iii Fig. 2, will work very well. • 

At the point "C," on the wire A-B, a silk 
thread is fastened. Now DEF is an ordi­
nary broom straw, about 3¾ inches long. At 
E, ¼ inch from one end, a steel needle or pin 
is forced through the straw and into ~he 
baseboard.' The • straw should move -freely. 

I.I.:. 

,. 

____ -_-_-_-6"'" ----------------

Fig. 1 · 

The theory upon which the action of the 
hot wire• tneter is based, is that when a cur­
rent of electricity passes through a conductor 
it generates a certain amount of heat, in· 
direct proportion · to the resistance of this 
conductor, and this heat will cause the con­
ductor to expand • or elongate a definite 
3:mount. Thus, this ; expansion. or elonga­
tion. can be measured, and by noting the 
simultaneous variations of the current and· 
the expansion, a table can be made for that 
certain conductor that will give the amount 
of current fl.ow in amperes or fractions there­
of, for any degree of expansion obtained. 

Now referring to Fig. r, we have a plan 
view and side elevation of an exceedingly 
simple, yet effective form of hot wire meter. 
The wire A-B i~ soldered-to the posts A and B, 
which are connected to the respective termi­
nals, G and H. Post A should be made ad-' 

on this p'ivot~ ::At D; ¼ inch from the pivot, 
the end of the ·thread is now attached; ' 
. ·A piece of bristol :board ·or cardboar_d ·is 

Iiow secured,, an:d with a 3½ inch radius for 
the center line, the scale is constructed. A 
neat looking scale ·can: be mad~ by using 3 
inches as the radius· of .the innermost -line; 
3¼ inches for the second line; 3½ inches for 
th«Hhird or center line; and 3 ¾ inches for the 
outer line. Fix this scale to the baseboard 
with shellac, taking care to have the lines 
centered with respect to the pivot E, so that 
when the point~r DEF moves, it does· not 
overrun the scale at any point. ' 

Now tighten up the post A, • until the 
pointer is opposite zero. In practical use, 
the meter should stand in an upright· posi­
tion. By cutting a groove ¼ inch deep in a 
piece of wood that is about 5-16ths x r¼ x 6: 
inches, the width of the groove to make a 

.. 
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tight fit with the baseboard.of tl;ie 'meter,' a 
very neat stand may be thus made that will 
allow the· meter to_ stand in a vertical posi-
tion. . • · 

The meter may now be connected to the 
aerial and sending inductance, as explained 
in the D,ecember issue, the binding-posts G 
and H befog for that purpose. 

When .the high frequency current passes 
through the meter to the aerial, it causes the 

Fig. 2 

wire AB to expand. This in turn allows the 
silk thread (which has been kept taut. by the 
weight of the part EF • of the pointer DEF) 
to move slightly. Since ED is ¼ inch and 
EF is 3½ inches, the movement of F at the. 
end of the pointer is 32 times as gr;eat as dis-· 
tance D moves. Thus when the silk thread, 
moves only r-64th inch, this will let D move, 
r-64th inch, and F wi.11_ move 32 X _ r-64th 
inch, or ½. inch. .· 

As the wire_ cools again after the current, 

Fig. 3 

ceases to flow, it will contract, and drawing 
in on thread CD, will cause EF to move up 
until F_ is again oppo::iite zero. 

It niust he remembered that any change in 
temperature due to atmospheric conditions, 
will als·o cause the pointer F to move, and for 
this ·reason the adjusting screw is placed at 
A to compensate for this movement. 

For small stations No. 40 B. & S. gauge 
bare copper wire should be used at AB. For 

larger outfits having .transmitting transform--· 
ers ·of r or 2 kilowatts, No. 36' B. & S.' 
gauge wire can be· used. • 

While the above type oL meter is suital;>le: 
for most experimental outfits, yet· for very 
sensitive work it is necessary to have the 
pointer ~ounted on jewele1 be~rings. This' 
1s,of co_urse, much more·expens1ve, butvyhen 
it is _remembered that many experimenters. 
and schools pay from $50 to $ioo for a re.:. 
foible voltmeter, the: several dollars spe~t _in' 
obtaining sensitive moving parts· is insignifi.-: 
cant when compared with the 1esti.lts p·qssi-• 
ble with satne. • " 

j • ·• 

Figure 3 shows a very sensitive movement· 
adaptable to either a voltmeter or 1:ot wire 
meter. An aluminum pointer is carried 
on a hardened steel axis which rests on ad­
justable jeweled bearings_ centrally located 

@ 
' ' 

_(iy, 
c; --- ~ -----

Fig. 4 

. .,...~:i 

in i the" trunion. An adjustable counter­
weight is also_ fastened to the axis, and this 
serves either to keep tension on the wire 
when used in a hot wire rr.eter, .or to bal­
ance the coil when used in a voltmeter: 
This movement may be bought of· certain 
dealers in experimental supplies, at .very low 
prices. • • ' • 

Figure 5 shows a sensitive l:of wire meter 
us·ng the above-mentioned movement. This • 
meter is intended for use by wireless inspect­
ors who require a portable, yet co'mpact 
and accurate instrument. It • is protecteq 
by a polished wood case,· and is_ ·provided 
with a suitable strap for carrying purpo~es. 

In Fig. 6 is shown the plan of the vVhitney 
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hot wire meter. This type of meter is self­
-compensating for all atmospheric condi­
tions, and as a wire of a special alloy is used. 
It has many advantages not to be obtained 
in other types of meters. 

The binding-posts A and Bare the terminal 
-connections of the meter. The post A is con­
nected directly to the block E, which has 
the adjusting screw F mounted thereon. 
The spring G is fastened to a swivel pivot 
-0n the end of G, and it pulls against the 
cross-bar H. H is made up of a piece of 
metal, with one comer insulated (as 
-shown by black section). To the uninsu­
lated side of H is fastened the end J of the 
wire JK.I, while the end I of the wire goes 

Fig. 5 

<>n the insulated end. This wire runs around 
the pulley K, making an electrical contact 
with same. K is mounted on an axis which 
.also carries the multiplying lever L, and con­
nection is made from the binding-post B to 
K ( as shown by dotted lines). The lever L 
-carries the counterweight M on one end; on 
the other end a silk thread, OP, is fastened 
between the forks, and is drawn taut against 
the drum N. The drum N is mounted on 
an axis which carries the pointer R, the lat­
ter being also provided with a counterweight S. 

Now when the current passes through 
the terminal A, its course is first to block E, 
thence through screw F, through spring G, to 
H. As the end I of the wire is insulated, the 
current can only pass through J to pulley K, 
thence out to terminal B. As it passes 
through J it cause., the portion of the wire 
JK to expand. This allows the spring G to 
retract a little. As, however, no current 
passed through the portion IK, this side is 
the same length as before the flow of current. 
But when His drawn back by the spring G, 
the pull is equal on both sides of H, and in 
order to make up for this unequal length of 
the two sides of IKJ, a portion of the side JK 
passes around pulley K, until sufficient wire 
is on the side IK to balance equally. But in 
passing around the pulley, the wire has also 
made the pulley revolve a certain amount. 
This causes L to move a proportional amount, 
and when L moves, the thread OP, pressing 
on the drum."N, causes a movement of the 
axis bearing drum N-, and pointer R. This 
later movement is much greater than the 
original movement of the wire JK, and de­
flections caused by very minute currents may 
be obtained with this type of instrument. 
Now when the temperature changes, say, 
getting warmer, it causes each half of the 
wire IKJ to expand equally, and the spring 
G takes up the slack without any movement 
of pulley K. • 

As previously stated, the wire of the meter, 
shown in Fig. r, may be of copper. For ac­
curate work, an alloy known as platinoid is 
far more suitable, and will give much better 
results. However, with the instrument con­
structed ·as described, results to satisfy the 
average experimenter can. always be ob­
tained. 

Wireless Telephony 

BY. the Poulsen method conversation has 
been carried on between wireless telephone 
exchanges across the whole b·re~dth of Den­
mark, from Lyngby to Esbjerg, a distance 
of 170 miles, the voice of the speaker being 
not only distinct but recognizable. The 

• music of a phonograph played in Berlin was 
clearly heard, by the same method, at Lyngby, 
290 miles distant. Mr. Poulsen, in a lecture 
in London on April 15th, enabled his au­
ditors, with the aid of telephone receivers, 
to hear music radiated from a phonograph 
to a telephone box in the roof of the London 
Institution, where the lecture was given. 
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AN AUTOMATON CLOCK 
ROBERT F. X. NATTAN 

AN interesting little mechanical novelty is 
the unique clock illustrated herewith, which 
may be made without any difficulty by any 
one with an aptitude for mechanics. The 
originator, by the way, of this timepiec~ was 
a French watchmaker, named A. Poitel. 

An appropriate name for this clock would 
be "School Days," particularly in view of 
the recent vogue of a popular song of that 
title. As shown in the drawing, a typical 
village schoolmaster, with the much feared 
ruler, points to the hours drawn on the 
blackboard. One schoolboy is paying strict 
attention to the pedagogue's demonstration, 
while two other little scalliwags are engaged 
in all kinds of mischief. The means of con­
structing the clock is shown in Fig. 2. 

At a is pivoted the arm of the figure. A 
short distance from a a pin, b, is attached 
to it. The pivoted rod, cc', moves l:ietween 
suitable guides, the lower end being at­
tached to the circumference of a cam, d. 
This cam, otherwise known as a snail, is 
placed on the hour hanq arbor of any 
mantel clock or alarm_ movement, which is 
concealed beneath the figure. This cam 
makes one revolution in. twelve hours, and 
thus forces. the rod cc' upwards. The point 

of the ruler, during this period, passes over 
the scale drawn on the blackboard. After 
the ruler has reached the highest point, - for 
example, 12.45, - it drops of its own weight 
back to the numeral 1. • The cam must be 
revolvable on the hour arbor with some 
friction in order that one may be able to 
set the pointer, and moreover the two lever 
lengths a1 b, and the distance from a to the 
point of the stick or ruler, must be so adapted 
to the depth of the cam that the ruler will 
just traverse the scale, while the rod cc' as­
cends from the lowest to the highest point 
of the cam. Some difficulty may be experi­
enced in the beginning in determining all 
the measurements. A 'few experiments, how­
ever, will simplify matters. Either set the 
pin b farther away from the pivotal point a, 
when it is desired to make the arc described 
by the pointer smaller, or vice versa. A 
simpl~ method would_ be to make the black­
board only when everything else has been 
completed, and to adapt the blackboard's 
size and the spacing of the _ hour ss:a,le ac-. 
cording to the lift of the pointer, actually 
caused by the cam. The pointer Illil-Y be 
~hortened or lengthened as necessity may 
d!'!mand. 
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A PRACTICAL TELEPHONE 
FRED W. LANE 

THE purpose of this article is not to tell 
how to make an electric bell or any other 
requi:;ite for a telephone; so many good 
pamphlets have been written on these sub­
jects that anything I might add would be 
superfluous. Many amateurs, I am sure, 

I 
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have made much of the apparatus needed 
for this telephone. They only await some 
suggestion as to how they can put it to the 
best use. I shall endeavor to give plain 
directions for setting up a telephone line 
which will be of real value if connected with 
your friend. Having set up and ·used one 
of these telephones for over a year, I can 
vouch for its efficiency. 

The Outfit. - Co~plete outfit for two 
stations consists of the following. If you 
do no! care to make your O'IYn apparatus, 
the pnces ~et down may be of value. 
Two pounds No. 16 wire .... So. 35 per pound So. 70 
Four dry cells............. . 25 each 1.00 

Two mahogany boards... . . . . 20 each .40 

Two push buttons....... . . . . 10 each .20 

Twobuzzers ............... 25 each .50 

Two 3-point switches....... . 25 each .50 

Four-foot incandescent lamp 
cord.................. .02 foot .08 

Two receivers. . . . . . . . . . . . . 1. oo each 2.00 

Two books................ . 10 each .20 

Screws, staples, tape, etc.... .10 

Total........ . . . . . . . . . ·s5.68 

The above list gives the cost of Ar mate­
rial. Of course the amount of wire to be 

bought will be governed by the length of 
the line. Each pound of wire (No. 16) con­
tains about r 50 feet. If sal ammoniac 
liquid cel!_s are preferred, the price will be 
about 45 cents each. The cheaper boards 
may, of course, be substituted for mahogany 
ones; the switches may be bought as cheaply 
as 10 cents each, if necessary. You can buy 
the boards in the rough, and shape, sand­
paper, and apply a little filler yourself. 

Setting Up. - Figure 3 shows the elec­
trical connections; Fig. r is a suggestion for 
setting the apparatus on the board. Outside, 
the wires may be fastened at each terminal 
to picture knobs screwed to the sills of sec­
ond-story windows. Instead of running the 
wires into the house under the window­
frame, thereby crushing them whenever the 
window is raised_ or lowered, run them in 
just below the clapboards. • A neat way to 
do the wiring is shown in Fig. 2. On the 
inside, use small staples to fasten the wire, 
but do not put the two lines of wire under the 
same staple - run each line separately. To 
fasten the board to the wall, screws about 
2¼ inches long will be needed. _In order to 
leave room for wiring on back of board, 
make two wooden washers by cutting pieces 
about ¼ inch thick from a brush or broom 
handle and drilling holes the size of the 

Fl(;.URE 2 

screws through them. The manner in which 
the different parts are to be con~1ecte~ will 
be readily understood by consulting Fig. 3· 
Run the wire to the receiver from under the 
board at A (Fig. r). If you fasten the board 
to the wall with one edge against a door 
casing, the wires may be made very incon-
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spicuous by running them up the side of 
this casing to the board. By following Fig. 
3, any one should be able to set up and 
operate this telephone. Only general care­
lessness, such as loose connections, should 
cause trouble. Great care should be taken 
to see that the batteries of the two stations 
are so connected that thev ·will not work 
"against ll each other. That is, the carbon 
plate of the battery at station A should be 
connected with the zinc plate at station B. 
See Fig. 3. 

How It TForks. - In Fig. 3, 0 represents 
the levers of the switches; 1, 2, 3, represent 
the other points. The lever must always 
rest on point 1 when the telephone is not in 
use. When station A wishes to call station 
B, the lever O is moved to point 2 and the 
button pressed. In this ringing, the cur­
rent starts at the battery ·at station A, let us 
say, and flows dmvn through 0, point 2, 

and the button. It cannot fl.ow out through 
D and the receiver, for the circuit is broken 
~ point 3. Its only course is to follow 
wire C. The current cannot flow by wire F 
and the buzzer, for, at the· time of ringing, 
the lever O is on point 2, rn the circuit is 
broken at point 1. The only way it can 
find a cirq1it is by following wire E to the 
0ther instrument. At station B it. flows 
through the buzzer (point 1), through 0,­
the battery, and back to the point of starting. 
Had the lever O not been on point 1, station 
A would have been unable to call station 
B. This is why the levers must rest on 
points r. 

When station A has rung, the lever O is 
pushed on to point 3. In ans'wering, sta­
tion B pushes O immediately on to point 3, 
not stopping at 2. With both levers on the 
points 3, one can see at a glance that the 
receivers are now a part of the circuit and 

the stations may converse. Therefore, when 
telephones are not in use, the levers should 
rest on points r; to call, push lever to point 
2 and press button; to converse, both levers 
must be on points 3. By studying Fig. 3 a 
little and applying a test similar to that given 
above, you will be able to see why the current 
flows in a manner to produce the required 
operations, instead of by some other wire. 
The one thing that must be remembered in 
doing this is that the electric ettrrent ,must 
have a circuit around which to flow. By_ 
following this principle, plans to produce any 
required action are formed. The batteries 
are needed for ringing purposes only, and 
could be dispensed with as far as the work­
ing of the receivers goes. However, in my 
telephone I used the cells on the main line, 
and will give it to readers in the same way. 
If at times the voice of the person with 
whom you are speaking seems far off and 
indistinct, but at others loud and clear, see­
if the sJew in the end of your receiver (if 
the instrument is built in this way) is tightly­
in place. This defect caused me much, 
extra work, and it was only after going over 
the whole svstem several times that I dis...'. 
covered the cause of the trouble. Of course 
it must be seen that the single receiver at 
each end must be used both as a mouth 
and ear piece. It may seem, too, that, to 
use the plain board with the switch, occa­
sions much more inconvenience than would 
be presented if the current were governed 
by a receiver hook. Perhaps this is so, but, 
after using my telephone a few days, I 
found that it was very easy to turn the 
switch and use the same instrnm.ent both 
for mouth and ear piece. And as regards 
neatness in appearance, this instrument is 
a fitting supplement to the best room in the 
house. 
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HOW TO REBUILD DRY BATTERIES 

THE old pitch plug is broken out of the 
original battery and the pieces saved, to be 
remelted. The material inside of the cell 
is then shaken out and the inside of the zinc 
cup given a thorough cleaning. Then the 
carbon is washed and cleaned of any hard 
sediment that may have collected thereon· 
and the contact of the binding-posts cleaned 
and brightened. 

A paste is then made up according to the 
following formula: -

Sal ammoniac .............. 1 part 
Chloride of zinc.. . . . . . . . . . . 1 part 
Plaster of Paris ............. 3 parts 
,\!neat flour ................. 87 parts 
11/ater. . . . . . . . . . . . . . . . . . . . . 2 parts 

A wooden plug or cylinder somewhat 
larger in diameter than the width of the 
-carbon is then inserted in the center of the 
zinc shell, and the above paste firmly packed 
in about it. V.7hile the above solution can 
be poured in readily, it sets very quickly, 
becoming stiff enough to stand while the 
plunger is being withdrawn. This leaves a 
space inside of the dry cell a little larger in 
diameter than the carbon. The carbon is 
now inserted in this hole, and the surround­
ing space is filled with another mixture com­
posed of the following: -

Sal ammoniac ................ 1 part 
Chloride of zinc .............. r part 
Peroxide of manganese. . . . . . . . r part 
Granular carbon. . . . . . . . . . . . . 1 part 
Plaster of Paris.. .. .. . . . . . . . . . 3 parts 
Flour. . . . . . . . . . . . . . . . . . . . . . . . r part 
Water ....................... \? parts 

These are thoroughly mixed and poured 
into the space about the carbon. The pitch 

which was taken off of the original cell is 
then melted and poured back over the top, 
·thoroughly sealing it and preventing evapor­
.ation. 

A very small piece of rye straw may be 
inserted in the top of the mixture before the 
pitch is poured in. This straw could then 
be withdrawn, leaving a very small vent for 
the escape of gases, which are generated 
within the cell during action. This will 
give a new battery with an e. m. f. of about 
r.4 volts and an internal resistance of .3 of 
an ohm. 

The granular carbon spoken of may be 
had by crushing up some old electric light 
or battery carbons. The pieces should be 
about the size of kernels of corn, so that 
they will lie as closely together as possible. 
Dry batteries made according to this-for­
mula will give the very best of service, and 
they may be recharged from time to time, 
until the zinc shell is completely w9rn away. 

BELLINI and Tosi, Italian scientists, who 
with the sanction of the French Governmrnt 
have been conducting experiments in wire­
less telegraphy for the last eighteen months 
on the coast of Normandy,· announce that • 
they have solved the problem of independent 
wireless communication. This result, they 
say, has been secured by means of two rec­
tangular aerials fixed at right angles and so 
attached to the apparatus for reception and 
transmission as to permit the transmission of 
unequal currents. By the simple law of 
mechanics· these two electromagnetic forces 
unite and produce an electromagnetic field, 
and the Hertzi~n waves are projected in a 
single vertical plarie which ca·n be alternated 
instantly by means of a coil. 

The inventors say that they have picked 
up messages at :will from every English wire­

less station and from ships at sea, 
and they have transmitted messages 
from Pourville to Havre and other 
points without the waves being per­
ceptible at the other stations lying 
just (off the line of transmission. 
They assert that their system in­
sures absolutely independent com­
munication and opens !up immense 
advantages in the use of wireless 
telegraphy. Amo:r;ig these are the 
determination by triangulation of 

the exact position of a ship in distress, the 
position and speed of a hostile squadron, and 
the reading of secret exchanges between 
friendly fleets and armies. 
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- A TANTALUM DETECTOR 
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ALFRED P. MORGAN 

A DETECTOR has recently been devised 
which makes use of the metal tantalum. It 
consists of a fine wire of this material in 
contact with a globule of mercury. 

It is especially suitable for the amateur 
experime~ter, in that it gives very loud tones 
and therefore does not require high resist­
ance telephone receivers. This is due to 

Fig.1 

the great change in resistance when an 
oscillation is received. Its normal resist­
ance is from 1000 to 2000 ohms, which drops 
as low as 2 50-70 ohms when stnick by an 
oscillation of ordinary strength. The silicon 
and electrolytic types of detector are more 
sensitive than the tantalum for very weak 
signals, but for oscillations of the average 
wireless station the tantalum produces tones 
in the telephone receivers several times as 
loud as the other two. 

Those experb:nenters who have_ a detector 
of the electrolytic type making use of a 
Woolaston wire, may change it into a tan­
talum detector very easily. Simply fill the 
little cup_ with mercury in place of dilute 
nitric acid and substitute a piece of tan­
talum wire for that of platinum. The 
tantalum wire is taken from an incandescent 
_bulb of that type. Only a very short piece 
is desired,-about r-r6th to¼ of an inch. In 
order to facilitate fastening this short piece 
of wire to the adjusting screw, it is necessary 
to secure it with a small piece of the leading­
in wire of the bulb fastened to it. There­
fore bre~k the globe of such a lamp very 
carefully, so as not to damage the filament 
to any great extent. If you wish to be sure 
about thi:;, a good idea is to groove the bulb 
with a file moistened with turpentine and 
camphor. If the grooves are in good and 
deep, • you may crack the bulb without its 
flying to pieces. Another method to prevent 

the bulb from shattering in a thousand parts 
is to snip off the little tip of the globe with 
a pair of pincers. This will admit the air 
and prevent an explosion when you break 
it. The filament can best be cut with a 
small pair of scissors. The tantalum point 
ready for the adjusting screw should look 
like Fig. r (a). 

To secure the loudest tones and farthest: 
distant signals, the voltage of the battery 
should be from 0.2-0.4 volts. Therefore a 

. potentiometer is necessary. Those who care 
to make the complete detector will find some 
directions given below. They do not have 
to be closely followed in design, but the 
experimenter is free to carry out his own 

. ideas and suit his resources. Figure 2 gives 
a side view of the detector. The carbon 
cup is made from the carbon of an old 
"ever-ready" dry cell, the brass connecting­
cap serving very nicely both to fasten the 
cup to the base and to make connections to. 
It has a recess cut or bored in the top about 
½ inch in diameter and ¼ inch deep to con­
tain the mercury. You will find you can 
make a good-looking job of it by smoothing 
up any rough edges with a file. The_:cup 
should be about r inch high. p-.,,-.-q 

The ·yoke is made of a piece ofH-inch 
she~t brass about i inch wide, bent_in"""the 

Fig. 2 

shape shown. Two small holes are drilled 
in the feet to serve to fasten the yoke firmly 
to the base and also to make a connection 
to. 

The _adjustable screw may be made fr.om 
a screw taken from the carbon of a dry cell. 
To permit of accurate adjustment, it should 
be fitted with a large head. This can best 
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be made from a piece of ¼-inch hard rub­
ber odiber cut in a circle about 1¼ inches in 
diameter. Bore a small hole about 3-32d 
inch in diameter through the center and 
force it on the screw: up to the brass head. 

'l'UNl<IO UOIL 

l'>IONES 

Fig. 3 

A hole is bored and tapped in the center of 
the yoke to receive the screw. If you do 
not possess a tap, bore a ¼-inch hole and 
solder a battery nut directly over it. A fine 
wire spring between the head of the screw 
and the yoke serves very nicely to keep it 
in adjustment. As to fastening the tan­
talum point to the screw, if you have secured 
it with a piece of the leading-in wire at­
tached, you may solder it. If not, bore a 
r-r6th-inch hole about ¼ inch deep in the 
center of the end of the screw, place the 
wire in it, and pack fine tin-foil around it 
with the head of a sewing needle. • 

off for a path about ½ 'inch wide, running 
the full length of the rod. 

A tuning coil may be made in the same 
way, but for this, use No. 25 B. S. single 
cotton-covered copper wire. The experi­
menter should mount the coils and arrange 
sliding contacts to rub up and down the 
bare space to suit himself. 

To adjust the detector, connect the bat­
tery and screw down the point until a sharp 
click is heard. Then adjust first the tuning 
coil and then the potentiometer until the 
signals are the loudest. 

A Wooden Pin Vise 
A. P. H. SAUL 

IT frequently happens that the amateur 
mechanic is hard put for some means of 
holding small pieces of metal while being 
filed or otherwise manipulated. This is 
especially true when the workman is not the 

, possessor of a pin vise. 
Indeed, for many purposes a pin vise is 

not adaptable, for the reason that the steel 
jaws of the vise are apt to mar the work. 

For this purpose a home-made wooden pin 
vise, as shown in the sketch, will come in 
very handy. 

The cup and yoke are best mounted on 
a piece of hard rubber or fiber about ½ inch 
thick and measuring 3 x 4 inches. A· bind­
ing-post is placed near each of the four 

It is preferably made of hickory, but a~y 
• other hard, tough wood will answer. It 1s 

made by turning up in the lathe a spindle ~f 
any convenient size, differing with the indi­
vidual taste of the workman. This spindle 
is sawed through lengthwise, on a plane 

corners. 
The circuit is given in Fig. ill. Care . 

should be taken to see that the negative 
pole of the battery is connected to the tan­
talum point. The condenser in the circuit 
is about 0.1 of a microfarad in capacity. 
Directions are given in so many books and 
periodicals that they are not repeated here. 
In order to make it of the above capacity, 
use twelve sheets of tin-foil 3 x 4 inches 
interposed between thirteen sheets of para­
fined paper or mica 5 x 6 inches. 

The potentiometer is made by winding 
some No. 25 B. S. single cotton-covered 
German silver wire, or any of the nickel­
steel alloy wires on a piece of curtain pole 
2 inches in diameter and I foot long. Wind 
it on tightly and then ~crape the insulation 

with its axis, as shown. in sketch, and a 
hinge, preferably a brass butt, is screwed to 
the smaller end, while a small stove bolt 
with a thumb nut is put through the larger 
end, as shown. 

A coat or two of shellac, well rubbed down, 
completes the job, and the amateur has a 
very serviceable tool, and. at practically no 
expense whatever. 

THE projects for electric railways which 
have been put forward in Japan since the 
war aggregate an estimated expt:nditure of 
$390,000,000. 

... 
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ELECTRIC TRANSMI~SION FOR MARINE WORK 

A PAPER upon the transmission of power 
from marine engine to propeller was pre­
sented by Mr. William P. Durtnall to the 
British Institute of Marine Engineers ,the 
other day. It was chiefly of interest for the 
reason that it afforded an opportunity of an 
,exchange of views upon a system of propul­
sion which has many favorable points not­
withstanding a certain amount of complica­
tion which it introduces into the propelling 
machinery of modern vessels. It would at 
first sight appear to be unmechanical and 
needlessly complicated to interpose between 
a marine steam turbine and th~ propeller 
a system of electric machinery by which the 
mechanical energy of the prime mover was 
•converted into electrical energy and recon­
verted by the motor attached to the propeller, 
besides incurring a loss in the _double con­
version. But, as has been frequently pointed 
-out, the regulation of speed is rendered easier 
by such a system and the "astern" turbine 
1s not required, for the electric motor runs 
,equally well in either direction, and the 
reversal can be effected through a switch 
which may be placed upon the bridge or in 
any convenient position. ]\fr. DurtnaII 
advocated polyphase transmission, notwith­
standing the fact that contin,uous, current 
motors are more easily controlled through 
a range of speed, but continuous current 
generators are open to serious commutator 
troubles which have not yet been fully over­
•come in fast-running armatures. The figures 
which Mr. Durtnall quoted are open toques­
tion, especially in the saving in boiler capa­
-city of forty-one per cent, which he claims 
would be made by the adoption of turbines 
driving alternators. Mr. Durtnall said that 
there was little doubt that until a satisfactory 
foternal combustion engine of comparatively 
large power was produced, the steam turbine 
would remain the simplest and most efficient 
prime mover. In its direct application 
for marine propulsion it labored, however, 
under important disadvantages, having to 
be designed to run at very low speeds in 
order to permit of the use of a propeller of 
high propulsive efficiency. -This increased 
the weight per brake horse power developed 
to a marked extent, and there was undue 
<:onsumption per horse power of work devel­
oped. Another disadvantage of the· direct 
application. of the steam turbine for marine 
work was the difficulty of reversing for ma­
neuvering and going astern, and under such 

conditions the turbine was not economical 
· in steam. It was evident, therefore, that in 
order to secure the future complete success 
of the steam turbine in its application for 
ship propulsion some means must be pro­
vided to allow the turbine to run at high 
speeds and the propellers at comparatively 
low speeds, and so secure economy in both 
cases, and at the same time provide reverse 
motion for all shafts. Electrical power 
transmission appeared to offer the greatest 
possibilities of achieving this end, and would 
bring the steam turbine within the range of 
application to fast passenger liner, combined 
passenger and cargo steamers, as well as to 
slow cargo tramps. In his opinion electrical 
power transmission for marine propulsion 
could only be successfully carried out by 
mearis of polyphase alternating current with 
synchronous generators and squirrel-cage 
induction motors, not only on account of 
the great simplicity of the machines, but by 
reason of their low cost and low weight per 
horse power developed. In the polyphase 
system with revolving field alternators were 
to be found all the features required for ma­
rine work. It would be quite within the range 
of possibility to design and construct poly­
phase induction motors of from rooo to 10,000 

. horse power which would weigh from 3 S 
pounds to 30 pounds per horse power devel­
oped, and this without any sacrifice of efficiency 
which would range from about ninety-three 
to ninety-seven per cent. The author had 
worked out the figures of a vessel fitted 
with four propellers, each requiring to 
rotate them rooo b. h. p. at two hundred 
and fifty revolutions per minute. The 
figure for steam consumption came out 

• at 13 pounds per shaft horse power at top 
speed, compared with 22 pounds per shaft 
horse power, with direct coupled turbines 
working under similar speed, while at half 
speed the saving would be only slightly less, 
the saving in the first case being estimated 
at forty-one per cent, and in the second 
at thirty-seven per cent. The saving in 
,veight in boiler-room equipment he esti­
mated at not less than forty pe~ cent, and 
in coal consumption there should be a saving 
of r-6 ton per hour. He commended the 
proposition to the owners of cargo vessels, 
as in such a system the propellers would be 
run at about the same low speed as ,vas 
usual in such boats. 
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OVERHEAD TROLLEY CONSTRUCTION 

NEW methods of overhead trolley° con­
struction, which will decrease materially the 
cost of operation, will, it is expected, charac­
terize • the high-speed electric trolley line 
between Boston and Providence, which 
will likely be established ·by the New York, 
New Haven & Hartford Railroad. The new 
feature of operation is the design of Vice­
President McHenry of the New Haven road. 
It consists in suspending a steel wire under 
the copper trolley wire. The copper insures 
conductivity and the steel wire provides a 
hard wearing !>urface which can be replaced 
at comparatively low cost, and this greatly 
reduces the expenditures for the expensive 
metal. William S. Murray, electrical engi­
neer of the New York, New Haven & Hart­
ford, says of the device: "It is anticipated 
that ordinary forms of overhead construction 
would not be adequate to handle the through 
trains on the electric division of the New 
Haven system, and, an original form of con­
struction, therefore, was designed for the 
new conditions. On the New York & 
Stamford line the catenary bridges are 300 

feet apart. The messenger cables, which 
are the two top ones in each set of spans, are 
supported on insulations attached to the 
bridges. In the original construction there 
were three wires in the triangular construe-. 
tion; • in Mr. McHenry's design there are 
four wires. In both designs the third wire, 
or the wire just beneath the messengers, is 
made of hard drawn copper. The fourth 
wire in the spans is of bright Bessemer steel, 
and it is to be noted that this is supported 
from the copper wire by clips installed mid­
way between the hanger points of the copper 
wire. Very soon after the commercial service 
was put on an electric basis it was found that· 
the current-collecting device on the electric 
locomotive, commonly known as the shoe, 
was producing two very serious effects on 
the copper wire: (r) Reducing its cross section 
by wear and ( 2) kinking it badly at the i: oint 
of suspension. The result of the combination 
brought about fractures of the trolley (the 
messengers never breaking), and on account 
of the extreme roughness of the copper wire, 
due "to kinking, the locomotive shoe was con­
stantly interrupted in its contact with the 
trolley, delivering and in turn receiving hard 
blows in its uneven progress along the line 
and causing great sparking, which was both 
bad to the electrical equipment and injurious 
to the eye of the locomotive engineer. The 

fourth wire has proved the panacea of all 
of these troubles. In the original form of 
construction, where the locomotive shoe ~ade 
corttact with the copper wire, it was found 
that on account of the high e;...1)ansion prop­
erties of copper wire changes in temperature 
lengthened considerably the span between 
.the hanger points, and because of the ductility 
of _the copper, the passage of the shoe at high 
speed, with some considerable upward 
pressure, gathered up the slack in the form 
of a kink at the hanger point. The first thing 
to be noted is that the steel ,vire bas a much 
lower expansion coefficient than copper, and 
is not ductile. And further, and most impor­
tant of all, instead of being supported at a 
rigid point, as in the manner of support of 
the copper wire from the· triangular hanger, 
it is suspended by a light clip hung to the 
copper wire midway betwee~ hanger points. 
Thus great flexibility is secured, and it is 
immaterial with this form of construction 
what may be the variations in temperature. 
Hot weather will simply lower the steel wire, 
and vice versa for cold weather. 

"The resemblance between tlie catenary 
form of overhead trolley construction and 
a regula:r suspension bridge is interesting. 
If a suspension bridge is to be built the bridge 
engineer first asks: What is to be the traffic 
density; how much load is to be placed on 
it, and how wide is it to be; how many wagons 
may pass; how many car tracks; in short, 
what is to be the commercial duty of the 
bridge? Having obtained this he then designs 
the cables and general members of the bridge, 
and finally the floor, the latter usually being 
cheap and easily replaced. " 

AT the last meeting of the Iron and Steel 
Institute in Great Britain, Henry E. Arm­
strong, professor of chemistry of the London 
Central Institute, said that he found it "diffi­
cult' to keep calm" when he reflected on the 
ruthless way in which the world's stores of 
timber, iron, coal, and oil were being used 
up. The public, satisfied that science would 
discover a substitute for coal, was seemingly 
indifferent to the inevitable consequence of 
the present lavish waste. Science, ho,ivever, 
is in no position, at present, to confidently 
state that any substitute for these fuels will 
be available in that near future when our 
present supplies -will be exhausted .. 
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Oil Fuel for Ships 

THE use of oil as fuel has engaged the at­
t~ntion of ~he British Admiralty for some 
time, and it has recently been decided to 
establis~ oil st<?rage tanks ~n various parts·of 
the Umted Kmgdom to msure convenient 
so~ces ~f supply. Birkenhead, directly op­
posite Liverpool, has been selected as one of 
the supply centers. The experiments con­
ducted by the Admiralty during the past 
twelve years were not at first satisfactory, 
and two adverse reports were made prior to 
1902. Since then the tests have been of 
~uch a character as to reverse the original 
Judgment of the Admiralty, and it may now 
be said that the importance of oil fuel is rec­
ognized by that body, and that its use will 
b_e extended in the future as rapidly as pos­
sible. 

It is claimed that through the use of oil 
the number of men now required to do the 
stoking and trimming would be reduced by 
two thirds, as the moving and stoking of oil 
is automatically accomplished by steam 
p~ps artd pipes, instead of by stokers and 
trimmers, as in the case of coal. While it is 
difficult with coal fires at full speed to main­
tain sufficient steam, it has been demon­
strated that with oil fuel this difficulty would 
be overcome, and that when the speed is re­
duced the boilers are under such perfect con­
trol that the safety valves do not lift. 

The oil, it is suggested, could be stored in 
the double bottom, now taken up by water 
ballast. In the case .of the navy, one of the 
great advantages claimed for oil is the ab­
sence of a great volume of bla:ck smoke when 
vessels are proceeding at great speed·, and 
which serves to give information to the en­
emy. The evaporative value of oil is much 
greater than that of coal, so that while 45 
cubic feet of bunker space are required for a 
ton of coal, only 38 cubic feet are needed for 
a ton of oil. It will readily be seen how sig­
nificant this difference would be to the great 
ocean-going steamers, and how much space 
)low se~ apart in them for the storage of coal 
would be released for· cargo purposes and 
the accommodation of passengers. 

The British navy has in service oil-using 
torpedo boats with a capacity of 34 knots. 
One of the drawbacks at the present time to 
the extensive use of oil fuel at sea is the high 
cost and the difficulty in many instances of 
securing it. The cost of oil in Great Britain 
has no doubt· seriously interfered with its 
adoption for steamships and for a variety ·of 

'industrial purposes. ,vith a reduction in 
price the field for its employment would be 
greatly enlarged. T}:i.e advantages of oil 
fuel briefly summarized are ecomony of 
space, absence of soot and cinders elimina­
tion of the loss of time consumed i~ burning 
down and cleaning fires when coal is used the 
ease with which oil can be bunkered, 'and 
the quickness with which a full head 'of 
steam can be generated . ...:...Gqs Review. • 

Electroplating Non-metallic Articles 

THE prime requisite in producing an 
electrolytic coating on wood, paper, cloth, 
or other non-metallic material, is that the 
latter shall first be made capable of receiving 
such a coating. Once this is done, the article 
can be coated as readily and permanently 
as though consisting of metal. For many 
purposes, a coating of fine graphite suffices 
to make it sufficiently conductive; but nat­
urally this process· cannot be employed with 
very delicate articles, such as flowers; since 
the application of the graphite would destroy 
the ·texture and structure by filling up the 
fine lines. 

One of the best processes for making the 
surface of the article an electric conductor 
consists in giving it an impalpable coating 
of metallic silver. This i::an be done by first 
immersing it in a ten per cent alcoholic so­
lution of silver nitrate, and letting this dry on; 
then dipping in a ten per cent solution of 
yellow phosphorus in carbon disulfid. There 
will at once be formed a deposit of metallic 
silver, on which a further deposit of silver 
or any other metal may readily be made by 
the aid of a battery in the usual manner. 

Ano.ther process consists in dissolving 
silver nitrate in several times its weight 
of distilled water and adding ammonia· until 
the precipitate which, at first forms is redis­
solved. A second solution is then µiade of 
formaldehyde in three times its weight .of 
distilled water. The article to be electro­
plated is dipped in ordinary collodion and 
let dry. There is next made a mixture of 
the two solutions in the proportion of one 
part by weight of the first to two of the second. 
This is at once applied to the collodioned 
article. In a few minutes the silver is reduced 
and precipitated on the article to be metal­
plate<l, and the process of electroplating in 
the ordinary manner may then!be taken up. 
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THE PROGRESS OF RADIO-TELEPHONY 
LEE DE FOREST 

WHILE the installation of radio-telephone 
apparatus on twenty-six ships of the United 
States Navy, prior to their " Round-the­
World" cruise, demonstrated the great utility 

• of wireless telephone communication for 
inter-fleet work, it also demonstrated the 
necessity for making this apparatus more 
nearly automatic, to put it into the hands of 
unskilled operators, or whoever ·wished to use 
the instruments. 

Lessons were learned from these installa -
tions which no amount of theory or laboratory 
experiment could have taught. Following 
upon reports of the engineers who went with 
the fleet to Trinidad, the aforementioned 
improvements were developed and were 
installed upon the fleet when it arrived at 
San Francisco, and on its way to Honolulu. 
Reports from the latter point as well as those 
received from Western Australia indicate 
that the radio-telephone service has been 
rendered much more efficient~by these auto­
matic adjuncts. 

About the same time the improved appa­
ratus was demonstrated before the French 
Government at the Eiffel Tower station. 
Using the small antenna similar to those 
on shipboard, voice communication was 
maintained from Paris to Melun, 60 kilo­
meters (36 miles), and later at Marseilles, 
130 kilometers (80 miles). During two nights 
when the high antenna on the Eiffel Tower 
was in use, it was reported by. the French 
Government wireless operator at the Mediter­
ranean station near Marseilles, that gramo­
phone music was heard over that distance, 
approximately 550 xniles. 

Following these demonstrations in Paris, 
the French naval officers, especially lieuten­
ants Colin and Mercedier, continued experi­
menting with apparatus which they built 
following the De Forest designs, and have 
since reported very satisfactory results from 
Eiffel Tower to Dieppe, 150 kilometers (93 
miles). 

The Italian Government purchased four sets 
of radio-telephone apparatus for marine work, 
which the writer installed at Spezia last May. 

The apparatus has been still further 
improved during the last summer, and in 
September, at the request of the British 
admiralty, an official demonstration was 
made between H. M. S. "Furious" and 
"Vernon" at Portsmouth, England. During 
these tests perfectly clear and accurate voice 

communication was maintained up to a 
dbtance of sixty English miles, although 
this was by no means the limit attainable 
with these instruments on shipboard. As a 
test of accuracy during these tests, long lists 
of numerals were read into the transmitter 
on board the "Furious" and written down 
at the receiving station on the "Vernon." 
A comparison of these figures, namely, at 
the distance of 44 miles, shows an accuracy 
of ninety-eight per cent. . 

Further development and refinement bas 
progressed since the Admiralty installation. 
The apparatus is being continually simplified 
and its range increased, so that it is now 
fair to say that the radio-telephone is to-day 
applicable to a large number of vessels 
which cannot afford to carry a Morse operator 
and which will be content with 100-mile 
communication. 

Significant of large development in the 
near future is the fact that a contract has 
been made with the Metropolitan Life 
Insurance Company for the use of its new 
tower (680 feet high) as a wireless telephone 
and telegraph station. This will give the 
tallest antenna of the world, except that at 
the Eiffel Tower, and it is reasonable to expect 
some long distance records from this station 
during the coming year. -Electrical World. 

RESULTS obtained in several tests· of the 
Maxim silent firearm· before the United 
States Army Board are reported to have been 
decidedly encouraging, the report of the 
explosion being only faintly audible. The 
muffling of the discharge is necessarily ob­
tained at some expense of. velocity, though 
the reduction is said to be only about six 
per cent. If the loss of velocity and energy 
be no greater than this, the silencing of the 
report unquestionably increases the military 
value of the weapon. 

THE general public will learn with some 
surprise that of the total freight moved on 
all railroads during 1904, amounting to 
641,680,547 tons, only 4,809,340 tons repre­
sented petroleum and all other oils; and that 
the total amount of petroleum shipped by 
the Standard Oil Company amounted to 
2,887,500 tons, or less than one half of one 
per cent of the total tonnage moved on all 
railroads during the year. 
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THE SCIENTIFIC COLD STORAGE OF DRINKS FOR OCEAN VESSELS 

AT one time there was a good deal of risk 
attached to storing liquors in general, and 
beers in particular, but this has been greatly 
minimized owing to the action of the brewers 
in producing three different strengths of the 
same liquor. The bottles containing this 
beer and stout are labeled "Outward" and 
~'Home," meaning to be used on the outward 
journey or return, and between these two 
classes there is a "medium" class, which is 
so labeled. The beers are of varying 
strengths, as the motion of the vessel has 
such a disturbing effect on them that it is 
claimed that the "outward" variety, even 
with the aid of cold storage, could not be 
kept until the return voyage, that the bottles 
could not stand the strain of fermentation. 
All the drinkables on hoard ship, except 
what is required for immediate use, are kept 
in ·cold chambers, and the different strengths 
are packed in distinct places. CoJd storage 
has a varying effect on different liquors. Tak­
ing the spirits, for example, it is claimed that it 
improves the whiskies, but has a deteriorating 
effect on the gin. A gentleman whose duty 
it is to attend to this important part of a 
ship's victualing says that cold storage takes 
the "life" out of gin, not that there is a 
_great deal of "life" in it at any time; but 
improves the other spirits. As regard:; the 
beers, it retards the "coming to a bead" by 
at least three weeks longer. The chemists 
who take such a large part and hold such 
-prominent positions in the brewing world 
to-day have given this subject their consid­
eration, and in two cases can produce a beer 
which they can guarantee for any length of 
time if full particulars as to the nature of 
the cold chambers and their position on 
board, and the average speed of the vessel, 
are given. It is not necessary to say that 
the two beers in question are in large de­
mand for ships' trade. As regards what is 
-<:ailed the medium beer, 110 guarantee is 
given for this. It is designed to be used as 
a relief from the first stock, and is sold 
cheaper, though many people prefer it to 
the higher quality. The carriage of wines, 
·especially port,.has always been a very deli­
cate matter, but during the last few years, . 
when the wine carried 011 leading vessels 
-equals in every respect that to be obtained 
at the very leading hotels, the utmost care 
has been taken in the storage of this and 
-other delicate wines. The most recent ves­
::sels have a totally distinct chamber for their 

wines, in which no other article is allowed 
to be placed. The man whose duty it is to 
attend to this chamber at sea is provided 
with a card of printed instructions as to how 
to attend to his precious charges. Such 
wines as these are for saloon consumption 
only, and are never to be met with in other 
parts of the vessel. - Kuhlow's German 
Trade Review. 

Note on the Electrical Resistance 
of Metals 

W. GUERTLER in Metallurgie has recently 
.made some observations upon the electrical 
conductivity of metals and alloys. He divides 
the metals and alloys possible for conductors 
or resistance into two classes: -

r. Whose which melt with difficulty. Iron, 
nickel, copper, platinum, silver, and gold 
comprise this class. 

2.· Those which melt easily. Magnesium, 
aluminum, zinc, tin, lead, antimony, and bis­
muth are the metals belonging to this division. 

A review of the properties of the alloys of 
these metals with one another, as well as 
with the non-metallic elements like carbon, 
silicon, and phosphorus, shows that: -

r. Search for a new metallic conductor 
of a conductivity approaching that of copper 
or silver must be fruitless. The only possi­
bility is that a conductor might be discovered 
which, with the least possible diminution 
of conductivity, should exhibit the greatest 
improvement in mechanical or chemical 
properties. 

2. Alloys for resistances, in which the 
temperature coefficient must be as small• as 
possible, can only be found amongst those 
consisting chiefly of metals of the first group. 
The field for investigation here, however, 
is practically unlimited. 

A Royal Inventor , 
PRINCE HENRY, brother of the German 

Emperor, has invented an automatic win­
dow washer. It is not for the relief of tired 
housewives, as one might at first suppose, 
but is to keep the rain wiped off the glass 
wind-break on the front of automobiles, 
so that the driver can see the road before 
him in a storm - a sort of royal window 
washer. Pri,nce Henry, it may' be added, is 
a watchmaker by trade, all the male members 
of the German royal family being compelled 
to learn some branch of practical mechanics. 
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Vor,. XIX. FEBRUARY, 1909 No. 8 

EDITORIALS 
OWING to the constant demand among our 

wireless workers for books· on wireless mat­
ters, we have given elsewhere in this issue a 
list of books which include everything in 
print on the subject. This includes the 
latest publications as well as the older ones, 
together with prices. 

* * * 
'J:'HE date of issue of the magazine is nqw 

advanced to the fifteenth .of • the month 
previqus to date. We know this will be 
gratefully received by many who anxiously 
await the arrival of the magazine each month .. 
Our Western .friends, too, will get the Febrµ­
ary magazine before the first day of February, 
and this will make many happy. 

OwiNG to the fact that a great' niany of 
our readers have found the time far too short 
in which to obtain subscriptions .towards 
winning the wireless set, we have decided to 
extend the closing date to April r, 1909. 
This will give many who did not learn of our 
contest at first sufficient time to procure sub­
scriptions from friends and acquaintances 
who are interested in matters covered by our 
publication. 

*·* * 
WE are to exhibit at the National Motor 

Boat and Engine Show, which is to be held in 
Boston from January 23 to 30, inclusive. 
Two wireless stations will be in operation, 
and we shall be pleased to see all of our readers 
and subscribers who may. find it possible to 
attend. 

ALL newsdealers should carry the ELEC­
TRICIAN AND MECHANIC on their counters 
all the time. .If by chance you should learn 
that a dealer is not supplied, we would deem 
it a great favor if you advise .us of this fact . 

* * * 
WE know that many of our readers are 

buying from newsdealers and there is no 
reason why our magazine should not be 
easily procured in every city, town, and vil­
lage. Write us, if this is not so. 

* * * 
WE have had made an attractive yellow 

and black button for members of oui: Wire­
less Club. This is now being ·sent out to the 
old members and will serve as a means of 
identification. Although the number of the 
Club members is many hundred, we want 
more, and we trust you will advise all your 
wireless friends of this organization. 

* * * 
At the last meeting of the. Iron and Steel 

Institute in Great Britian, Henry E. Arm­
strong, professor of.chemistry of. the Londo.n 
Central :(nstitute, said that he found it '.' diffi­
cult .to keep calm" when he reflected on the 
ruthless way in which the world's sto:res of 
timber, iron, coal, and oil were being_ used 
up. The public, satisfied that science would 
discover a substitute for coal, VfaS seemingly 
indifferent to the inevitable consequence of 
the present lavish waste. Science, however, 
is in ~o position, at present, to confidently 
state that any substitute for these fuels will 
be available in that near future when our 
present supplies will be exhausted. 
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WITH a view to proving it possible by 
modern methods to build a house in a day, 
finishing it ready for occupancy by the owner, 
W. C. Carl of East St. Louis, Ill., recently 
put up a substantial four-room frame cottage 
containing parlor, dining room, kitchen, 
bedroom and bath, doing the work with 
thirty men in twelve hours. To construct 
the building r r ,ooo feet of lumber were cut 
and fitted; r 2 ,ooo shingles were put on the 
roof; 75,000 nails were driven; 6000 laths 
were used on the walls and ceilings, and 
3 7 5 yards of plaster applied. 

* * * 
A NEW process for the manufacture of 

copper wire in one operation from crude 
copper, such as Bessemerized copper bars, has 
been perfected by Mr. Sherard Cowper-..Coles 
of London. The scope of the invention is 
the electro-deposition of the copper on a 
revolving mandrel or drum running at a 
critical speed, this latter having been deter­
mined by rotating ·a cathode in the form of 
a cone, that portion which gave the smoothest 
and toughest deposit being the critical speed 
for the conditions under which the copper 
was deposited. Very dense copper is yro­
duced by this means, which has a consider­
ably higher tensile strength than that obtained 
by the orthodox process of annealing and 
drawing or rolling. 

The theory of the process is that each 
molecule of copper as electro-deposited is 
burnished or rubbed by the friction of the 
electrolyte on the mandrel, insuring a more 
homogeneous metal than is possible by 
applying great pressure to a large mass of 
metal by swaging, rolling, or drawing. 

Copper so electro-deposited cry~tall_iz~s 
at right angles_ to the surface on which it is 
deposited; this fact has been turned to account 
by making a spiral scratch which must be 
V-shaped on the mandrel, so as to cause the 
crystals to make a weak line of clea v'!-ge. 
If the scratch is rounded at the base the crys­
tals form radially, and no weak line of 
cleavage is produced. Four or five miles can 
be made on a mandrel. The strip is unwound 
and passed through a set of dies to remove 
the burr or fin and to form a round section. 

• • • 
THE Pennsylvania Railroad has awarded 

prizes to the amount of $5400 to th? super­
visors and their assistants who mamtamed 
the best stretch of track during the last year. 

The tracks were inspected from a special 
train. One of the tests was to place glasses 
of water on the sills of the windows, and 
count the ntimber of times they were spilled 
in running over a stretch of track. 

* * * 
TANTALUM, when pure, melts at a tempera­

ture of about 2200° C., its hardness varies 
from 9 to ro, and it ha:s a specific gravity of 
16.5 to 16.6. A somewhat remarkable prop­
erty of the metal is, that although very ductile 
under ordinary conditions, after hammering 
it becomes extremely hard. Thus, in one 
experiment a beaten sheet r mm. thick was 
drilled for seventy-two hours with a diamond 
drill making five thousand revolutions per 
minute, with the result that a depression of 
0.25 mm. was produced in the sheet, and the 
drill was much worn. A use which naturally 
suggests itself from the result of this experi­
ment is the • employment of tantalum-edged 
tools in deep bore holes in place of those of 
"bort" (black diamond) now used. The 
tensile strength of the metal, when in the 
form of fine wire, amounts to about 95 kilos 
per square mm., as compared with 85 kilos 
given by the best steel. Thin wires when 
ignited in air burn with low intensity and 
without any noticeable flame. 
• The great hardness of tantalum, its high 

melting point and freedom of attack by the 
majority of chemical reagents, have suggested 

- many uses for the metal, and it is stated that 
during the last three years over two hundred 
patents have been secured by those who are 
trying to produce it on a commercial scale. 
Its substitution for the carbon filaments of 
electric incandescent lamps has given it 
prominence of la~e. But here, althou&h the 
article under notice does not· say so, it has 
not proved wholly satisfactory; tantalum 
filaments are not suitable for alternating 
currents. The use of the metal as an alloy 
has presented difficulties which will no doubt 
be surmounted. Added to iron in small 
proportions, it gives a hard, yet ductile, mate­
rial, and iron so alloy:d has been used for 
edged tools, watch springs, and other goods. 
A small percentage of iron added to tantalum 
gives an alloy from _which pens ar; made. 
It is also used for dishes 11-nd crucibles for 
chemical work. '.'It is inferior to platinum, 
inasmuch as it is attacked by hydrofluoric 
acid and fused alkali, and oxidizes when 
heated in air, but it has the advantage of 
being unattacked by aqua regia. " 
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QUESTIONS AND ANSWERS 
Que■tiou. on electrical and mechanical subject~ of 11eneral interest will be answered, as fa~ as po■■ib!e1 in 

thi■ department free of charge. The writer muat give h11, name !ind addr~ss. ~nd tJ:>e an~wer w1p be pubh■ned 
under hi■ initial■ and town; but if he 10 requests, anything wh1cb may 1dent1fy him mil be withheld. Ques­
tions must be written only on one side of. the sheet, _on a sheet of pa~er se~arate fi:om all other, content!) of letter, 
and only three questions may be sent w at one time. No attention will be gwen to queallon■ which do not 
follow these rules. . • • d • • I h I b • • h fi I Owing to the large number of questions recel'ye , I! 11 ra_re Y t at a rep y can . ': given 1n t !' rat asue 
after receipt. Que■ tions for ,vhich a speedy reply II de11red will b!' a!'swered by mail if.fifty cents 1s enclosed. 
This amount ii not to be considered as payment for the reply, but 1s simply to cover clerical expenses, postage, 
and cost of Jetter writing. A.s the time required to get a question ■atisfactorily ans,vercd varies, we cannot 
guarantee to au.wer within a _defin!l• time. • . . 

If a question entails an 1nord1nate amount of re■earch or calculation, a ■pecial charge of one dollar or 
more will be made, depending on the am'?unt of labor required. R;eaders will !n every case be notified if such 
a charge must be made, and the work will not be done unleu desired and paid for. 

885. Transformer. T. M., St. Louis, Mo., 
asks: (1) Is there always the same amount of 
current flowing though the primary coil of an 
electric lighting transformer, whether lamps· be 
turned on or not? (2) What should be size and 
amount of wire for an induction coil to give 
strong shocks, core to be 3 inches long, ½ inch 
in diameter? Ans. -(1) There is always a 
small current in primary when secondary is 
open. Though this is small, transformer manu­
fac-turers are using every device known to make 
it still less. When lamps are lighted, addi­
tional current flows through primary, directly 
proportional to the load on secondary. (2) Two 
layers of No. 18, and ¼ pound of No. 38. 

886. Alternating Current Motor. G. M. G., 
University Place, Neb., asks: (1) If a" ·wonder" 
alternator that will run on direct currents and 
give off alternating, will also run on alternating 
and give off direct? (2) Can a direct current 
shuttle armature be run from alternating cur­
rent mains, if a battery be used to excite the 
fields and collector rings be substituted for the 
commutator segments? (3) 'Why will not a 
jump spark coil operate on alternating currents 
without the aid of an interrupter? Ans. - (1) 
We are not exactly familiar with the internal 
construction of this machine, and you ought to 
address the manufacturers. The insulation 
.might not be adapted to stand a regular lighting 
voltage, and the freguency of the alternations 
might be unsuited. (2) Yes; but for a standard 
frequency of 60 cycles you would need first to 
get the armature speed at closely 3600 revolu­
tions per minute, and excite the field to proper 
strength before closing the switch that con­
nected with the alternating current. The wind­
ing should be proportioned to generate nearly 
the same counter e. m. f. as the supply. These 
principles have been dwelt upon in the engi­
neering articles published in this magazine dur­
ing the last two years. (3) The alternations are 
far too slow. 

887. Wireless Telegraphy. E. E. H., New 
York, N. Y., asks: (1) Have wired my transmit­
ting set in accordance with diagram No. 1 de­
scribed by W. C. Getz in the August issue. I 
obtain a spark, however, between condenser con­
nections, instead of at the spark-gap. I use a 
condenser made up of six glass plates, coated 
with tin-foil and connected as shown in my 
drawing. I have examined all connections, and 
find they are exactly as per diagram. What is 
the trouble? (2) Is an aerial made up of alumi­
num wire as efficient as one made up of phospher 

bronze wire? (3) Does a good connection in a 
water pipe make a good ground? Ans. - (1) 
If the spark jumps at S, on your diagram, it is 
evident that the condenser connections are too 
close together. And in your sketch you do not show 
the sending inductance. If you carefully follow 
the diagram given in the August issue,· and. 
separate your condenser terminals i:nore, you 
will have no trouble. (2) An aluminum aerial 
wire is not to be desired, as the nitric and other 
acid fumes in the air, due to smoke, etc., quickly 
attack the aluminum. (3) Yes, a water pipe 
makes an excellent ground. 

888. Wireless Telegraphy. E. IC, Orlando, 
Fla. I have read one of your . November 
issue, and would like to experiment with one of 
the rectifiers which you describe, but am at loss. 
on making the auto transformer; but see later 
that this c-an be found in one of the series, which 
I believe is E. Also construction drawings of 
electrical apparatus, and would like to know 
some particulars about it, and would like to ask 
you to send me some information concerning 
it at your earliest chance. Ans. - The draw­
ings referred to are one set of a series of draw­
ings sold by Mr. W. C. Getz, of 645 N. Fulton 
Avenue, Baltimore, Md. The set in question 
gives full details for constructing a step-down 
transformer, designed to operate on 110-volt, 
60-cycle alternating _current, the sec-ondary volt­
age being 10, 20, 30, or 40 volts. The primary 
takes about 4 amperes at ma,"{imum. 

889. Wireless Telegraphy. N. J. R., New­
ark; N. J., asks: (1) Will you kindly allow me to 
know how I can make such an arc lamp as would 
be used for a high frequency arc in the Poulsen 
system? (2) Also, ·how n.re- the reactance mils 
made as Mr. Getz described in the September 
issue, on page 101, and will Mr. Getz publish a 
description on the transformer and· spark-coil 
for wireless? Ans. - (1) Details of this ap­
paratus will be published in a later issue. (2) 
The reactance coils can be made by .winding 
about fifty turns of No. 14 n. c. c. magnet wire 
on a core 2 inches in diameter. Taps taken off 
every ten turns will give various ranges of ad­
justment. Several of these coils should be made. 
Mr. Getz will shortly get out a set of drawings 
covering a ¼ kilowatt closed core transformer, 
and it is probable that an article on the subject 
will shortly be forthcoming. 

890. Wireless Telephone. L. W. V., Seattle, 
Wash., asks: Please tell me where I can get the 
specifications for a wireless telephone. Ans. 
- Mr. Newell A. Thompson, 31 Brook Street, 
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Brookline, Mass., may be able to supply you 
with same. As all the various systems are cov­
ered by patents, why don't you get patent 
specifications from the patent office at V.'ashing­
ton? 

891. Wireless Telegraphy. C. 0. S., Los 
Angeles, Cal. I have a coil that I am thinking 
of changing. Would like to get a little advice. 
Core is Ii x 18. Primary, two layers of No. 10; 
secondary, twenty-eight sections of No. 29; 
length of secondary, 15 inches; inside diameter. 
3¼; outside diameter, 6; 20 pounds of wire 
What I propose is to put about three or four 
layers of No. 14 on primary instead of present 
winding. What would be your advice? I ex­
pect to get a 4 or 5 inch spark from secondary. 
Is that 11bout what might be expected? Ans. -
\Vould advise you to leave coil as it is, unless you 
are sure that the primary takes too much cur­
rent. A coil of this size should give only a 2½­
inch spark, but it is far better for wireless work 
than a coil with a much longer spark. Try it 
on your current supply, and see how it acts 
before making any changes. 

892. Wireless Telegraphy. L. T. W., Au­
gusta, Me., asks : ()) What size and quantity of 
wire to use for a secondary to produce a ½-inch 
fat spark if the primary is 7 inches long and 
wound with two layers of No. 18 double covered 
magnet wire ? (2) Would this do to experiment 
in wireless telegraphy? (3) Would silicon de­
tector do to take place of electrolytic in con­
nection with tuned systems? Ans. - (1) Use 
No. 32 B. & S. gauge enameled wire. Wind in 
¼-inch sections, each about 4½ inches outside 
diameter. (2) Yes; if made correctly. See 
drawings of W. C. Getz on coil construction. 
(3) Yes; if it is one furnished by the owners of the 
"silicon detector" patents. 

893. Wireless Telegraphy. H. N. J., Los 
Angeles, Cal., asks: Would you please inform 
me with a wireless, made in every way to the draw­
ings of Mr. Getz in the July and August num­
bers, located on a hill 100 feet above the level 
of the citv, what woulci the sending (and receiv­
ing distance be? The country here is fine 
for wireless stations, and there are a great 
number of small stations here. Ans. - \\'ith 
1500 ohm receivers, such as sold by our adver­
tisers, the receiving distance, using a 40-fool 
vertical aerial, should be about 150 miles. The 
sending di~tance, with a ¼-kilowatt transformer 
should be about 7fi miles. 

894. Wireless Telegraphy. C. C., Flushing, 
L. I., N. Y., asks: (1) \Vould you kindly tell me 
the formula for calculating size of station as to 
kilowatt? (2) Are the secondary connections 
the same for an induction coil as for a trans­
former? Ans. - (1) Sec article of Mr. Cabot 
in January, 1909, issue. (2) If you mean in a 
tuned circuit sYstem, the connections of the sec­
ondary to high-tension side is same whether an 
induction coil or a closed core transformer is 
used. 

895. Wireless Telegraphy. vV. H. G., Beverly, 
Mass., asks: Is there any appliance to con­
nect with a magneto, when testing for grounds 
on a street lighting circuit, to stop bell from 
ringing when not turning crank? Ans. - The 
fact that the bell rings when connected in on 
the circuit shows that there is either a cross on 

the line with another power wire which is con­
nected to a generator, that is either grounded 
intentionally or in trouble, the magneto thus 
coi:r,.pleting the circuit back to ground, or else 
th.e line runs parallel to an alternating current 
circuit, and the induction from the alternating 
current circuit causes the bell to ring. In the 
latter case, the wire must be grounded at the 
far end, as otherwise the alternating current 
would not complete circuit. This being the 
case, any device to be used to prevent the bell 
from ringing on this foreign current would also 
prevent the bell from ringing on the magneto 
current. The voltmeter is the best instrument 
for testing power lines, where foreign current is 
encountered, as it will tell at once the conditions 
existing on the line. 

896. Wireless Telegraphy. A. E. N., Britt, 
Iowa, asks: (1) If I make a transformer with a 
"U"-shaped coil, ½ inch in diameter, and wind 
each limb with 12 ounces No. 30 D. c. c. copper 
wire, B. & S. gauge, and outside the primary 
coils I wind one 1 pound No. 18 D. c. c. magnet 
wire, would the res'ults be satisfactory if I 
used a Sears, Roebuck & Co. No. 5 magnet 
bridging telephone generator, guaranteed to· 
ring through 125,000 ohms resistance, for the 
primary winding? (2) Would it improve the 
efficiency of the above transformer if I closed 
the magnetic circuit with a soft piece of iron? 
(~) It is stated it requires 600 volts to cross the 
smallest space of air. One time J was turning 
the crank on a No. 4 magnet Kellog telephone 
generator. When I turned it at a rapid speed, 
there was considerable sparking at the carbons 
in the lightning protector. The telephone was 
not connected to any line. Is it possible the 
potential was 600 volts at its peaks? Ans. -
(1) The transformer would hardly ~ive you any 
results. In the first case, if you desire to use it 
as a step-up transformer, the primary should be 
wound on the core first, and the secondary over 
it, as the low-tension side should always be 
next to the core. And again, on any closed 
core or semi-closed core transformer, the fre­
quency of alternation of the primary current 
should be taken into consideration, as the c-ross­
section of the iron must he proportioned accord­
ingly. As the magneto frequency is high when 
compared to the frequency usually encountered, 
vou will find a straight core transformer to give 
better results. In other words, an inr!uction 

• coil, without the interrupter, will probably suit 
your purposes. (2) No; for above reasons. 
(3) It is hardly possible that the voltagr of the 
magneto was over 110 volts at the greatest. 
The chances are that some fine carbon dust had 
settled across the arrester g"ap, as frequently 
happens after a storm, and the sparking was 
due to the current passing through this metallic 
dust. This is a common source of trouble on 
long overhead telephone lines, especially in dis­
tricts where magneto system is used, for on the 
common battery system this leaky condition or 
ground would cause the light to burn on the 
operator's answering jack, or cause cross-talk 
on the affected lines. . 

897. Wireless Telegraphy. F. S. C., Dor­
chester, Mass., asks: \Vould you please give 
the dimensions, including the size of wire and 
number of layers, for a spark-coil 6 inches long? 
Ans. - If you mean an induction coil giving 
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a spark 6 inches long, use the following ~imen­
sions: Core, 2 inches. in diameter, 22 mches 
long. Made up of No. 20 B. W. G. soft, an­
nealed iron wire. Primary, wound on car~, 
which has been previously wrapped with in~u~ 
lating cloth, three layers ~o. _12 n.c.~. ma~net 
wire. Insulating tube, m1carute - with i-mch 
wall. Secondary, thirty sections of No. 32 
s.c.c. or enameled wire; 3¼ inches I. D. by 7 
inches 0. D., each 3-16ths inch thick. Section 
insulation to consist of disks of empire cloth 
and paraffined paper. 

898. Wireless Telegraphy. R. W. M., Fitch­
burg, Mass., asks: (1) What length of spark 
would a coil of the following dimensions give? 
Core of iron wires, 8 inches Jong, li inches in 
diameter, wound with two layers of No. 16 
magnet wire. The secondary wound with two 
pounds No. 38 s.s.c. in sixteen sections, ¼ inch 
wide, with insulation i inch thick between them. 
(2) Would it work farther for wireless if the 
secondary was wound with a larger wire, -
say, No. 24 to No. 29? (3) How far would 
such a coil work as mentioned in the first ques­
tion, under favorable conditions? Ans. - (1) 
About a 4-inch spark. (2) No; it would be of 
little use in wireless, unless wound with a bout 
No. 32 or No. 30 B. & S. gauge wire. (3) This 
is impossible to answer, as the length of aerial, 
tuned system, etc., alter the conditions greatly. 

899. Wireless Telegraphy. S. P. M., San 
Antonio, Tex., asks: (1) How far will a sending 
station send, consisting of a coil like the one in 
your issue of April, 1908, only wound with No. 
33 s.s.c. instead of 36 s.c.c., a zinc spark-gap, 
and a tuning coil like the one described in your 
issue of August, 1908, and an antenna 70 feet 
high and 240 feet long No. 14 aluminum wire? 
(2) Which of the following potentiometers is the 
best: German silver, wound on a mandrel, or 
a graphite rod about 8 inches long? (3) Is a 
silicon detector with tuning coil and adjustable 
condenser as sensitive as an electrolytic de-· 
teeter? (4) Is molybdenite as sensitive as sili­
con? Ans. - (1) Using a tuned transmitting 
and receiving circuit, with the transmitting side, 
a radius of 100 miles should be obtained; the 
receiving radius, using 1500-ohm telephone re­
ceivers, and a sensitive detector will be about 
500 miles. (2) German silver is the best, as the 
wear is less; it is not much affected by atmos­
pheric conditions, and the temperature changes 
in the resistance is constant throughout. (3) It 
depends on the style of detector used. Many 
cheap infringements on the silicon. patents are 
now on the market, some of which are no good 
at all. The owners of the silicon patents are 
preparing a very sensitive detector for experi­
menters, and will shortly enter suit against 
infringers and the users of infringing apparatus. 
(4) Not quite as sensitive. This substance is 
also broadly covered by patents, and it is not 
advisable to purchase or use either of the above 
types of detectors, unless through the owners 
or licensees of the patents, as even using same 
for experimental purposes, constitutes : an· in­
fringement, and is illegal. 

900. Electrolytic Rectifier. R. L. M., Oak­
land, Ca,l., asks: (1) In your article on "The 
Construction of an Electrolytic Rectifier," it is 

stated that the transformer required may be 
made by instruction from. complete data and 
dimensions found in "Series E" Construction 
Drawings of Electrical Apparatus. Do you 
sell this book? If so, at what price? (2) What 
is the length of time that the solution in the rec­
tifier can be used, if replaced at intervals with 
water, as per statement (pages 206-220)? (3) 
What is the best method of straightening 
"buckled" storage cell plates? They are posi­
tives. Ans. - (1) This is a set of blue-prints 
sold by Mr. W. C. Getz, 645 N. Fulton Avenue, 
Baltimore, 1\1:d., the complete series "E" set 
costing 40 cents. (2) The length of time varies 
with the amount of current used. 300 ampere 
hours is about the maximum. (3) Lay them 
singly on a smooth floor, place a stout, smooth 
board on them and stand on it. 

901. Dynamo Design. R. G. L., • Jewell, 
Ohio, would like to build a dynamo, capacity 
about 8 volts and 40 amperes at seven hundred 
or eight hundred revolutions per minute. The 
reason he wants such a low speed is that he 
would like to couple it direct on a ½ h. p. gaso­
line engine. Is there any 25-cent or 50-cent 
book on how to build such a dynamo, and do 
you know where one could buy such castings? 
Ans. - We do not know of any one having de­
signs for a machine of just this size and winding, 
but we would be pleased to design one for you 
that would fill the specifications. You must 
realize, however, that such a dynamo would be 
rather expensive for its output. vVby not use 
a smaller machine, and belt it? 'Watson's ½ 
h. p. dynamo makes an excellent plater. A 
short ,,;ketch ofJa suitable winding for it can be 
found.:,on page 145 of the last Oc-toher issue. 

902. Ammeter. E. J. S,, Wilmington, Drl., 
asks: (1) What size wire and how Jong a piece is 
required to make a watch case ammeter, the 
magnetic vane type, 0 to 30 amperes? (2) What 
size and how much wire is required for spark­
coil magneto generator for a 4 h. p. gasoline 
engine? Could old files be used for field? (3) 
What is the best way to space armature slots? 
Ans. - (1) No. 8 wire will suffice, but the exact 
length and number of turns will so depend upon 
your particular construction as to preclude us 
from giving any semblance of further informa­
tion. (2) Let armature be 2¼ inches in diam­
eter and 4 inches long. Wind with No. 18 wire. 
We assume you mean to utilize a shuttle arma­
ture, but a laminated toothed drum armature 
will be much better. (3) Use a milling machine. 

903. Steam Gauges. T. J. M., AncoTJ,. C. Z., 
asks for an answer to the folJowing question on 
steam gauges. "A" claims that in adjusting 
faulty gauges, with a test gauge, all that is ne­
cessary is to pump any number of pounds on . 
test gauge (say 100), note difference of the two 
gauges, and then remove the hand or pointer, 
on faulty gauges, and replace to • correspond 
with test gauge. "B" claims this is entirely 
wrong, for when a gauge becomes "weakened" 
by use, the pointer does not move, but rather, 
the hollow spring tube which controls the work­
ing mechanism becomes weak, and must be 
stiffened an amount sufficient to bring the pointer 
back to correspond to test instrument, letting 
the pointer remain in its original position on 
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pm1on staff. Who's right, and how should a 
gauge be tested? Ans. - Undoubtedly instances 
will be met when either or both methods of cor­
rection must be used. It is common experience 
that the pointer has become dislocated upon its 
staff, and it is a simple matter to set it right again 
in some known position. It is also certain that 
elastic materials are prone to change their behav­
ior, and then less simple means are necessary 
to restore the accuracy of the readings. In 
general, it will not be sufficient to depend upon 
the verification of one point in the scale, unless 
that be the regular working point. Then, too, 
an appreciable difference is often encountered 
in taking readings· with increasing pressures and 
those with decreasing. For the lower pressures, 
it may not be wise to depend too much on stand­
ard gauges of the flat tube sort, but to use a 
mercury column, regarding every 2 inches in 
height as giving 1 pound pressure. 

904. Interrupter for Coil. E. R. P., Roxbury, 
Mass., asks: (1) I am making the 4-inch coil 
described in the Apl"il, 1908, issue of ELECTRICIAN 
AND MECHANIC, and I have thought of the follow­
ing interrupter instead of the one described. Do 
you think it practicable and good for the coil, 
that is, would the insulation be liable to a break­
down? A small ratchet of fifteen teeth is geared 
on to a gear of sixty teeth by a pinion of six teeth, 
which is attached to shaft of small motor of one 
thousand revolutions per minute. The ratchet 
bears on a spring, drawing same away from contact, 
thus breaking primary circuit; the result would 
be about twenty-five hundred interruptions per 
second. Is this possible? (2) In the electro­
lytic detector would a cup or glass of porcelain, 
with a piece of carbon in it, do instead of a carbon 
cup? Ans. - (1) This is one of the most prim­
itive forms of interrupter, being used on coils 
made by Ritchie fifty years ago. The principal 
defect is their short life. A host of devices for the 
purpose has been invented, and it is hard to state 
which gives the most trouble. All are bad enough. 
A common laboratory form is one which uses a 
platinum wire dipping into a cup of mercury. 
Vibration of this point just into and out of the 
mercury -is kept up by an ordinary electric bell 
arrangement, various rates being secured by 
adjustment of a counter-weight. About 2 inches 
depth of glycerine on the mercury _keeps down 
the spattering and burning. (2) It is perfectly 
easy to make a small carbon cup by boring a 
hole in a piece of arc light carbon. 

905. Telephone-wiring. H. B. N., Lamont, 
Okla., asks if any interference with the trans­
mission of messages will result if telephone wires 
are run through underbrush and young trees? 
Ans.-Yes, but the trouble will be principally 
felt in wet weather, _when the wood is a partial 
conductor. 

906. Reversal of Polarity. P. A.1 S., Saga­
more, Pa., writes of his experience and difficulties 
in running a particular compound wound 500-

• volt generator in parallel with other generators, 
and when the load is light, in running it alone. 

, This particular machine has no adjusting shunt 
across the terminals of the series coil, and the 
result is so strong a series field that when carrying 
a load of 400 amperes the voltage is so high as 
to require the insertion of considerable resistance 

i_n the shunt field winding by use of regular field 
rheostat. Under such -conditions the circuit 
breaker often opens as if showing an overload, 
and on one occasion the polarity of generator 
was reversed. He asks for a ·simple statement 
of the method of correcting the polarity; also 
for the proper order of dosing the three single pole 
main switches, when placing machine in parallel 
with others, and for an explanation of the first­
mentioned behavior. Ans. - Your questions 
are dearly put,· and bring out important points 
of dynamo design and operation. Some mention 
of these principles was made in Chapter XII of 
our Engineering series. Ordinarily some difficulty 
will be experienced in operating generators of 
different "characteristics" in parallel. The 
degree of saturation of the iron of the field-mag­
nets, under all conditions of load, must be the 
same, else three will not be an equal distribution 
of the load. It would appear from your descrip­
tion that the speed regulation of the single gener­
ator was not good, and the over-compounding 
of the field was to offset this defect. To allow 
this generator to operate alone you can readily 
apply a suitable shunt to the series coil, a strip 
of German sih•er ribbon being commonly em­
ployed. This can be connected through a single­
pole switch, when desired. When so much 
resistance is put in the shunt field rheostat, the 
no load r.onditionof th!' iron is far from saturation, 
and when the load does come on, the series field 
builds it up altogether too much. You must 
increase the current in the shunt winding and 
lessen that in the series. Whereas the apparent 
load may be 400 amperes, the instantaneous 
actual load may far exceed that figure. To 
correct the polarity, remove one set of brushes, 
that is, all belonging to one set, say the positive. 
It is unnecessary to go to the trouble to remove 
both sets. Perhaps the common rule to remove 
all is to insure that a sufficient number be removed 
and not bv some error to leave on some that were 
inconvenient of access. ·with some other genera­
tor running and connected to the bus· bars, and 
field rheostat resistance of the reversed machine 
all in close the equalizer and negative switches,­
thati~, assuming the equalizer to be on the positive 
side -· in any case it is the equalizer and the 
one 

1
of other polarity .. This act will allow current 

to flow from the bus bars around the shunt field 
in the direction to give the desired polarity. . If 
desired, the field rheostat may be turned to give 
the full strength, but it _must be t?rned_ back 
again, so that wheu ope.rung the main _sw1tcbe_s, 
the minimum flash will result. With mam 
switches now open, replace brushes, and start 
the generator in the ordinary manner! w~en the 
polarity should be correct. After ad1ustmg the 
voltage to the proper value,. close first t~e eq~al­
izer switch, then close the smgle pole mam switch 
of same polarity, readju~t voltagi;, then close 
other main switch. This order prevents the 
incoming machine from suddenly assuming too 
disproportionate a share of the load. The proper 
share should be controlled by the field rheostat. 
The cause of reversal of polarity was due to 
shutting down the generator without first opening 
the main switches. Some motor that was left 
running became by its momentum temporarily 
a generator, and sent current in the reverse direc­
tion around the series coil of the compound wound 
machine, thereby reyersing its magnetism. 
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WIRELESS CLUB 
Thl■ department 11 devoted to the Club members and those Interested In Wireless Telegraphy. We will 

publish e:rperiences, discoveries, and suggestions, which may be helpful to all interested, 

CYRIL BRAl'<D0N, RAWSON STARK, AND STANTON HICKS OF NEW ZEALAND WITH THEill 
RECEIVING APPARATUS 

ALTHOUGH Chicago, Ill., has local No. I of 
our Wireless Club, we are pleased to say that there 
has been a wireless club in existence in Portland, 
Ore., for a year. The name of this club is "The· 
Rose City Wireless Club,"· and it has at present 
thirty members. The names of the officers are 
as follows: Charles L. Austin, president; William 
Anderson, vice-president; Dolph Thomas, secre­
tary; D. Schanafelt, treasurer. 

* * * 
WE have just completed the installation of a 2 

kilowatt Wireless Station in Pawtucket, R. I., which 
will be in operation daily after January 1, 1909, 

from 10 to 12 A.M. and from 8 to 10 P.M. As this 
station will be more for experimental than commer­
cial purposes, we will willingly answer all members· 
of the \Vireless Club in our vicinitv who use the call 
N. E. B. • 

* * * 
Oun mast is 90 feet high and the total length of 

the aerial is 200 feet; with this we are able to obtain 
a wave length of 225-320-630 meters. 'vVe are much 
interested in the Wireless Club, and hope to help 
it as much as we possibly can. G. 

* * * 
THE picture at the head of this page represents 

three of the newest and most remote mrmbers of 

our Wireless Club, Rawson Stark, Stanton Hicks, 
and Cyril Brandon, who live in the far distant colony 
of New Zealand. New Zealand is a portion of the 
British Empire, in the whole of which the Marconi 
Wireless System is a government monopoly, and 
consequently "Wireless experimenters must obtain 
a government license. The consequence is that there 
were no Wireless Stations for_experimental purposes 
in this country until recently. Mr. Stark made 
a trip to the United States a few years ago and be­
came interested in Wireless. On his return he inter­
ested a couple of his friends, and by means of books. 
in the Public Library they learned something about 
Wireless and began to experiment. It is unnecessary 
to tell the story of their difficulties. Suffice it to 
say that they succeerled; and now possess well­
equipped sending and receiving statioils, a photo­
graph of one of which is shown on the opposite page. 

* * * 
ON September 10 they had a semi-public ex~i­

bition of their stations, and the mayors of Dunedm 
and Ravenshourne and West Harbour communi­
cated with each other by means of these stations., 
Messages were also sent to the T'ostmaster-genera} 
of New Zealand and to the Prime ~1inister, and 
Parliament. Complimentary replies were received 
from these latter officials, and the government 
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telegraph officials who were present pronounced 
the installations decidedly successful. 

* * * 
MosT of the papers of New Zealand have pub­

lished photographs and descriptions of the workers 
and their stations, and the government has tacitly 
given them permission to continue their experiment­
ing without license. Others in the colony have become 
interested, and it is probable that a number of experi­
mental stations will shortly be in full operation in 
this country. 

* * * 
INASMUCH as these young men had to manufac­

ture every portion of their apparatus themselves, 
the description of it may not be uninteresting. 

* * * 
RECEIVING apparatus has a modified Massie 

Detector, the tuning coil is n5 turns, No. 14 
annealed copper wire, wound on an octagonal frame 
36 inches in circumference, and spaced 1-Sth inch 
apart. The condenser in circuit has a capacity of 
about .015 microfarad. The aerials consist of wires 
hung to poles from 40 to 50 feet high; the wires 
were let into the houses through broken bottles or 
pieces of glass tubing. One of the sending coils 
was a 10-inch coil with a home-made mercury 
brake, the other was a 6-inch coil . over twenty 
years old, picked up in a junk shop. The spark-gaps 
were home-made, from pieces of cadmium rod, and 
were found very efficient, the inductances were also 
home-made, aud the power was furnished by home­
made storage batteries. 

* * * 
WE hope to present some more photographs of 

these stations next month, and will say that the 
whole plant without the 10-inch coil cost but $17. 

THE first post-office wireless station in England 
was opened by Postmaster-general Buxton on Decem­
ber II, 19oS. The station is situated at Bolthead, on 
the Devonshire coast, and is intended primarily 
for communication with ships at sea. Mr. Buxton, 
in a speech at the opening, intimated that a series 
of similar offices would be scattered throughout 
the United Kingdom. 

* * * 
O~E of ·the noteworthy features of the Sports­

men's Show recently held in the ·Mechanics Building, 
Boston, was a novel wireless telegraph exhibit under 
the auspices of the Acme Wireless Construction Com­
pany of Cambridge, Mass. Equipment of this type 
is now guaranteed to operate successfully over dis­
tances of about 30 miles in the woods and from 
60 to 150 miles in the clear. The wave length used 
is about 1500 meters. 

The equipment consists in the main of a trans­
mitting helix with adjuster for tuning the helb: ~nd 
antenna to the desired wave length, a transmitting 
key designed to carry the current necessary to operate 
the equipment, a power plant consisting of a 2{-h.p. 
gasoline engine and a 110-volt, 15-amp generator 
specially designed for close regulation under induc­
tive load, a loosely coupled receiver, transformer, 
and aerial. All this apparatus is portable and the 
largest piece carried separately weighs only 50 pounds. 
The aerial consists of from 5 wires up, suspended 
horizontally above the ground at a height of from So to 
100 feet and about So feet long, deadened on each 
side to ~ees. The wire preferred for this service 
is No. 12 rubber-covered. The voltage at the base 
of the antenna averages from 40,000 to 60,000. The 
cost of a set of this type is about S6oo. 

WIRELESS STATIO T OF STANTON HICKS 
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BOOK REVIEWS 

PRACTICAL INDUCTION Con. CONSTRUCTION. By 
John Pike, London, Percival -Marshall & Co. 
Price, 50 cents. Illustrated. 
This is a very excellent practical handbook which 

goes with some thoroughness into the theory of the 
construction of an Induction Coil made for practi­
cal use. The coils whose construction the author 
describes will give a 9-inch spark, and with care can 
be made by any amateur. • 

ALTERNATING CURRENT MACHINERY. By Wil-
liam Esty, S. B., M. A. Illustrated. Chicago, 
American School of Correspondence. Price, $3. 
This lucid description of Alternating Current 

Machinery is written for the student. It assumes 
that the reader has some acquaintance with the 
simple elements of electricity and mechanism, but 
does not involve any complicated mathematics. 
Clearness of expression has been sought for through­
out, and the book can be thoroughly recommended. 

PRACTICAL LESSONS IN ELECTRICITY. Illustrated. 
Chicago, American School of Correspondence. 
Price, $1.50. 
This book is an example of the practical instruc­

tion offered by the American School of Correspond­
ence, and contains four chapters, "The Elements of 
Electricity, " "The Electric Current," "Electric 
Wiring," and "Storage Batteries," which, although 
somewhat unielated, are all of great practical value. 
It also contains examination papers of the subjects 
which should be of great value as showin"' the de­
gree of proficiency the student has attai~ed after 
studying the chapters. 

How TO UNDERSTAND ELECTRICAL WORK: A 
Simple Explanation of Electric Light Heat 
Power, and Traction in Daily Life. By Willia~ 
H. Onken, Jr., and Joseph B. Baker. With a 
Dictionary of Electrical Terms prepared by 
Joseph H. Ada=, and many illustrations. 
New York, Harper & Brothers, 1Qo8. Price, 
$1.75. 
This book tells us how and why "the wheels "'0 

round" when the force that drives them is electri­
city .. We. know that 'tro_lley cars ~re impelled by an 
electric wire, we recogruze the th1rd rail of electric 
trains when we see it spitting flame in snowy weather 
we hear of powerful electrical furnaces, and at horn~ 
we read and sometimes cook by electricitv. The 
question that every one naturally asks is ''How is 
it done?" The object of this book is to tell this 
story. The book differs from many "descriptions" 
of electrical appliances because it is written bv prac­
tical men, and because there is no popular book on 
the subject so thorough and complete. The lan­
guage is simple, everyday language, which requires 
no special knowledge for comprehension. Some 
of the chapters are entitled, "Electricity in the 
Home," "On the Farm," "In the Hospital " "On 
Shipboard," "In Mining," "Electricity the Pro­
tector and the Destroyer." Fully illustrated from 
photographs, drawings and diagrams. 

ELECTRIC FURNACES: The Production of Heat 
from Electrical Energy and the Construction of 
Electric Furnaces. By Wilhelm Borchers, Privy 
Councillor, Doctor of Philosophy, Professor of 
Metallurgy and Director of the Institute of Mines 

and Electro-Metallurgy at the Royal Technical 
College, Aachen. Translated by Henry G. Sol­
omon, A. M. I. E. E., Consulting Electrical Engi­
neer. With two hundred and eighty-two illustra­
tions. New York, Longmans, Green, & Co., 
1908. Price, $2.50 net. 
Dr. Borchers has probably done more work on 

the electrical furnace than any other experimenter, 
and nobody could be more competent to write the 
history of this subject. The electric furnace is 
to-day playing a tremi;ndous part in industrial devel­
opment, and this book affords the only complete 
description of methods and processes in this field. 
The application of electric furnaces in the metallurgy 
of iron, steel, aluminum, magnesium, and the 
alkali metals, and in the production of abrasives, 
is not only one of the most important branches of 
electro-chemistry to-day, but bids fair to be far more 
so in the future. This book, consequently, is one 
which every electrician should read and possess. 

ARTIFICIAL ICE-MAKING AND REFRIGERATION. 
By Louis M. Schmidt, Ph. B., Third Edition, 
revised and enlarged. Illustrated by two hundred 
and five engravings. Philadelphia, Philadelphia 
Book Company, 1908. Price, $3 net. 
This book, now in its third edition, may be regarded 

as one of the standard treatises on the subject, 
and covers very thoroughly the science of refriger­
ation, as it is understood to-day. There is no infor­
mation which the engineer in charge of a refrigerating 
plant may need which he will not find in this book. 
Not only is the history and theory of the subject 
very completely treated, but all the practical systems 
at present in use are carefully described and illus­
trated. 

THE MECHANICAL WORLD POCKET DIARY AND 
YEAR BooK FOR 1909. Containing a Collection 
of Useful Engineering Notes, Rules, Tables, and 
Data. Manchester, Emmott & Company, Ltd. 
Price, 25 cents. 
The twenty-second volume of this most valuable 

and handy pocket diary for the engineer contains 
all of the valuable information of former editions 
completed and brought up to date in the light of 
the most modern mechanical products. This should 
be of great value to every engineer. 

liANDBOOK OF PRACTICAL MECHANICS. For use 
in the Shop and Draughting Room, containing 
Tables, Rules and Formulas, and Solutions of 
Practical Problems by Simple and Quick Methods. 
Lathe Thread Cutting, Cams, Bevel and Worm 
Gears; Standard Keys, Bolts, Tapping Drills; Met­
ric System, Weights of Metals, Speed of Pulleys, 
Tapers and Angles; Shop Recipes, Wire and 
Plate Gauges, etc. By Charles H. Saunders, 
Ph. B., Yale. Boston, Mass. Published by. 
the Author. Price, $r. 
Mr. Saunders has brought together in this handy 

leather-covered volume, which is made for pocket 
use, a most valuable arid complete collection of 
information and tables of use to the mechanic. The 
title gives a very good idea of the contents, and ob­
viates the necessity for any extended list. of the 
material contained in the volume.· We have no 
hesitation in cordially r.ommending it to our readers. 
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K. & D. Improved 
Rheostat and Switch 

No. 23 

Resistance 10 Ohms. Continuous Capacity 
2 Amperes.· 

SUITABLE for regulating miniature lamps, the 
speed of small motors and a great variety of 
service which it would.be impossible to mention 

ln detail. • 
Owing to the peculiar construction of this rheostat, 

the change of resistance takes place very gradually 
on movement of the lever, and not by sudden jumps 
as in the ordinary construction. 

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

fhe coil is made of a special high-resistance wire, 
which is very stron1;:, and will not corrode ; no sol-

• • dered connections with the resistance ·coll. 
1 he c~il is air- cooled, and works on our maximum rated capacity at a r_emarkably IO\V temperature. 

t . fExperunenters, _dentists, surgeons, derma_tologists, and all artisans and scientists will find this a most 
sa 1s o.ctory and efficient small rheostat and switch. 

The workmanship and finish is first class. Metal parts nickel plated. Hard rubber handles. Bases of 
seasoned wood, polished. Dimensions: 3~ inches diameter; total thickness, including rubber handle, 1~ inches. 

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

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

------PRICE 75 CENT-'-----

Manufactured by KENDR!CK ®, DA VIS, 

K. &. D. Juno Moto~ • 

T HE JUNO is a battery motor, of superior 
de~ign both electrically and mechanically . 

LEBANON, N. H. 

. It 1s-,sufficiently powe,::ful to operate slot 
machmes, photographic apparatus, sign flashers, 
etc. It is of the iron-clad type, with exposed 
commutator. This feature adds greatly to con­
venience; the cpmmutator may be readily in­
spected or cleaned. The field is cast in one piece, 
of special metal. Field coils are form wound. • 
Armatur-e is of the drum type, built up of finest 
charcoal iron laminations; slot wound. T?e 
~ommutator segments are of hard copper, mica 
insulated.-The K. & D. system of making small . . . 
commutators with mica insulation is quite unique, and the product is decidedly of high 
quality.-K. & D. dependable, self-adjusting brushes of the radial type. S~eel armature 
shaft, with two speed grooved pulley. Finely finished in black enamel and mckel. 

Standard battery winding: 4 volts, 1.5 amperes, 2000 R. P. M., with average 
load. Occupies space, 3 1-2 x 3 1-2 x 3 1-2 inches. Weight, 2 pounds. 
Price . . . . . . . . . . . . . . ............................................. $6.00 

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

Unless otherwise specified, regular battery winding will be sent. 

MANUFACTURED BY 

KENDRICK & DA VIS Lebanon~ New Hampshire 

ii 
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PATENTS SECURED PROMPTLY 
And ,,·itlt s,,ccinl lle,:a.u•tl to the 
I .. ~gal Protect.ion ot· the In,·cntlon 

Handbook lor Inventors and Manulacturers Sent Free upon Request 
ContiJultation Free. Xo chnl'~C fUr 01,iuion nM to t.hc Pntcntnblllty nntl Con1n1c1·cinl V:1J11c ot· 

I11,·ento1·"'' It.lens. JilgbCl!Jt .J.tctCl"cnct•M O•tnu J.•1•0111lncnt 1'lnnntilct,111·c1·"'· 

C. L. PARKER, Patent Lawyer 
J•ntcnttJ, Ca,•eattN, '.rrudc-111n1·J,"-', Co113·1•lJ:ht~. Jl:e1to1•ts n~ to J•utentahlllt3·, "1'nlldity, nntl 'Iuti•C.nitc­

n1cnt. Pntcnt Sultlf conducted in nll Slutc"• 
REFERENCES:-Globe Machine aud Stampiug Co., lllurrny E11giueeri11g Co., l\Iorgau Machine and Engi­

neering Co., Berkshire Specialty Co., Stewart Window Shade Co., !lfocou Shear Co., Acme Canopy Co., 
Lippencott Pencil Co., Salisbury Tire Association of America, Inventors' and Investors' Corporation, 
Oakes Manufacturing Co., Cox Implement Co., Columbus Buggy Co., National Index Co., By-Products 
Co., Alabama Brewing Co., National Offset Co., Antiseptic Supplv Co., Richmond Electric Co., Railway 
Surface Contact Supplies Co., National Electric Works. • • 

Mr. Parker, on November 1st, 1903, niter lmvlng been n member ol tile Examining Corps of the U. s. Patent Office tor 
over five years, resigned bis position ns Exnmlncr to tnke up the practice ol pntent law. • 

~c:lc:lr-ss, 52 NlcGill Eluilding, Washingtc:u,, D. C. 

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

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

Vol. XVII, bound In Red Buckram . . $5.00 
Yol. XVII, unbound, in numbers . . . 1.25 

Bound, 2.00 
If interested, send 2c. stamp for inde.-c to this volume. 

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

H. W. PETERS MINIATURE 
MOTOR WORKS, 

61 Terrace. BUFFALO, H. Y. 

NOT 

PATENTS 
Send Sketch or Model for FREE Examination and 

Report as to Patentability. Patents promptly secured. 
ADVICE FREE ; Rates Reasonable ; highest references 
and best sen~ces. WRITE FOR FREE BOOKS. 

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

PATENTS SECURED 
OR FEE RETURNED. Sencl Sketch !or FREE RE· 

¥81\'f.{}8drT:~~t~t~~l~!bie flll~f I~~c~~o~~d"~:tel, 
SENT FREE. One l\lilllon Dollu1•,. offered tor one 
Invention: S16,000 tor others. Patents secured by us 
advertised Cree In ,vorld"s Progress: Snmple Free. 

EV A.NS, "UTILKENS & CO. 
100 F Stt•cct ,vasluni;ton, D. C. 

THOSE OF THE 

ELECTRICIAN 
PLUMBER ~ BRICKLAYER 

These are the trades that we teach by practical and indi­
vidual instruction under actual workinir conditions and 
enable you in two to thre.- months to accept a position 
paying $5 a day and over. Tools take the place of hooks; 
we have no classes ; it depends entirely upon yourself. 
We can teach you the 'Plumbin/}. 'Bricl(Jayin/}. or 

Electrical trade.s. and assist you to a position 
upon irraduation. Write to-day for free catalogue 
and information. 

===<COYNE=== 
NATIONAL TRADE SCHOOLS 

238 Tenth A venue 
NEW YORK 

850 N. Ashland Ave. 
CHICAGO, ILL. 
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Wireless Ieteurapn Rpparatus ana supplies 
yve offer; to experimenters in v~IRELESS T;ELEGR~PHY, high-grade apparatus at 

a P:tce w1thm the reach of all. This apparatus 1s essentially the same as supplied to the 
Untt 7d States Government for many of its large stations. The sets can be used over a 
cons1de.rable range of wave l~ngths and are capable of SHARP TUNING in both 
tran~nnttei:; and receiver. ~his apparatus was invented by one of the best Wireless 
Engineers 111 the world, and 1s fully protected by broad patents, and we PROTECT all 
users of our apparatus and will vigorously PROSECUTE all infringeJ,Dents. 

OUR TYPE .. A,, SET. $27.50 
Not a toy but a practical working set. Co~pl~te except for the antenna and 

battery. The range of the transmitter depends on the battery and the number, height, 
and length .of the wires in the antenna. The receiver has a range of wave lengths from 
150 meters to 500 meters, and is good for a hundred miles or more, depending on the 
power of the transmitting station and the receiving antenna. This set is made from 
carefully selected materials, and guaranteed as repres~nted in every respect.-

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

transmitting wave lengths range from 150 to 450 meters, and the receiving from 150 to 
1500 meters, which is about the wave length of the Marconi Station on Cape Cod. The 
range of the transmitter depends on the battery and antenna. Made from carefully 
selected stock, adjusted and calibrated before leaving the factory and guaranteed in 
every respect. • 
. Any degree of coupling may be had in both transmitter and receiver, with variif>le 
mductances and very sharp tuning. The induction coil is our own design and is far 
more efficient than coils costing twice as much. All parts of the set are highlyfi.nished 
and we can recommend this set to any one looking for a first-class set at a small cost. 

OUR TYPE .. C '' SET, $150.00 
This set is specially designed for HIGH SCHOOLS and AMATEURS who desire . 

to do experimental or special research work in the wireless_ field. It is almost an exact 
copy of the high-priced sets furnished to the Navy Department. The transmitting and 
receiving inductances are so designed that any degree of mutual induction ·may be had 
and they are also furnished with movable contacts allowing for a change in the induct­
ance of the coils, by which exceedingly sharp tuning is obtained. 

All the woodwork is mahogany, highly finished, and thi~ s.et is carefully calibrated 
and tested before leavina- the factory. A full set of curves, g1vmg both the mductances 
and capacity, with full instructions for installing same, are given free with each order. 

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

. All our sets are carefully manufactured, calibrated, tested, and adju~ted b~fore leav­
mg the factory, and all our apparatus is the result of years of expenmenting by the 
BEST WIRELESS TELEGRAPH ENGINEERS OF THE DAY. 

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

SUPPLIES 
. We manufacture and carry in stock a large supply of parts of apparatus used; in 

:VJ-reless telegraphy, both for profess.ionals. and a.mateu_rs. Th~ parts mcl~d~ loadmg 
mductances, for transmitters and receivers, mduction coils all sizes, transmittmg keys, 
~reless i:;e;ays, spark-gaps, transmitting and receiving condense1:s, all si~es and ca1;aci­
ties, rece1v1ng coils of any desired inductance both fixed and vanable, wire, potentiom­
e~ers, detectors, and detector supplies, receiving phones of all resistances, and all other 
kmds of wireless supplies. Why buy cheap wireless apparatus manufactured 
by irresponsible people when for same price you can get the most,modern 
and up-to-date apparatus in the world 7 
Write for Catalogue or 'Price.r on anything you want fo the wirele.r.r line 

ACME WIRELESS CONSTRUCTION CO. 
18 WESTERN A VENUE, CAMBRIDGE, MASS. 

Eiii 
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INVEST YOUR SA VJNGS IN RAILROAD AND _INDUSTRIAL BONDS pur­
chasable by my partial payment plan. These 

Bonds, being listed on the Exchange, are always immediately convertible into cash, and available as 
security for loans, and are therefore, sometimes, preferable to a bank account. Call upon or address 

MISS WATKINS, IO Tremont Street, Boston 

TRADE MARKS 
DESIGNS 

COPYRIGHTS &c . 
.Anyone een<llng a eketcb and deecrlptlon may 

qnlcltlT w,certaln onr opinion free whether an 
Invention le probnblT pntentnble. Communlcn. 
tlone etrlotly conOdentlnl. HANDBOOK on Patent& 
■e;~{:~t ?!~:: f~~g~!1f°K1':i~~;:r:gc~~ee'::~ivo 
■s,eclal notice, without cbnriie, In the 

Scitntific Jlmtrican. 
A bandeomely lllnol:Tllted weekly. J,Rr11est clr­
onlntlon of nny eelentlUc journal. 'l"erms. M n 
:,'enr: four montbe, $1. Bold bJ' all newsdealers. 

MUNN & C0.3618 '0•dway, New York 
Brnncb Ol!loe, 626 F St.. Wublnirton, D, o. 

Would You 
Like to Own. 
A GOOD RELIABLE 

Reece Screw Plate 

Genuine Reece Screw Plate 
Cutting Machine Screw 

. Sizes, Nos. 4-36, 6-32, S-32, 
: . 10-24, 12-24, with 5 adjust-

able dies 13-16 diam., 5 Taps, 1 Die Stock, 7 in. long and 
• Tap Wrench Die complete in polished case with veh·et-lined 

cover. Sent post-paid to any address 01> receipt of 

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

PATENTS 
HUGHES & YOUNG 

(Es<. 1829) 

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

Our graduate• aro filling lllgh Salaried 
Po■ ltloa.■• Good artists 

EARN $25 TO $100 PER WEEK 
and upwards, in ea17 IHclaaUng work. Our courses of 
Personal Homo ln1lruftlon by correspondence. aro com-

plelfo, praellul. Eleven yea.rs' successful teaching. Expert in­
structors. Position■ "uaranteed competent workers. Write tor 
llandaome .&.rt Book, Free. 

SCHOOL OF APPLIED ART <Founded 1898-) 111;__,,......, Nn Gallery Fino Arts, Do.ttlo Creek, Mich. ___ .. 

~ 
Bencf)es, Tool~ &-Sueplies, 
Lowest Prices. Headauarters. Send for Catalo£Ue. 

Specla !discount for Schools and Classe:s, 
CHANDLER & BARBER" 

122 Su1nu1e1• Street Huston, l\Ines. 

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

of Electricity. . • 

FLASH-LIGHTS TO DYNAMOS. CONTAINING ALSO THE LARG-
EST ASSORTMENT OF UNEXCELLED GERMAN TOYS 

HIGHEST QUALITY . LOWEST PRICES 

J. J.DUCK 
,A.rcude Building Toledo, Ohio 

The Busiest Concern Around Boston 

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

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

MAIL, 40 CENTS. (We pay postage.) 

------Write for Quantity Pricesa------

Mount 
Birds and Animals! 
Sporremenl Fishermen! Hunters! 

NnturaUsts and othere seeking to 
better themselves by learning a. 
grent profession. The wondertul nrt 
or Taxidermy. so Jong keµt eecret. 
can now enslly be learned rlgh t In. 

. your home durJng your sp::a.ro hours. 
'No need toglveupyour buslness. 
WE TEACH BY MAIL how to mount 

blrds, nnmU1ls, r:-nmo bends, tnn skins, 
mako rugs nnd .!lount nil trophies. A do­

#ligbttul, entra.nclni: nnd money•mnkiug 
profession for meo and women. Decornto 
your homo with roro specimens of the hunt 

or chase, Ea.sllynnd quickly lonrne<l. Success guaranteed 
or no tuition. Endoraed by tbou&Bnds of delightful graduates. 
Great Book FREEi Ourbeautifol.iUustrotcd book, 
••How to Lenru to Mount Birds nod Aoirnnls, •• and our ha.nd­
somo Taxidermy ~IGtazine absolutely frea to nll wl10 writo. 
Stop dependin,: on a. job. Ba.\'8 a. professinn. Write today. 
N. W School of T■xldcrm 160111 Omaha. Neb. 



ELECTRICIAN 

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

600 MECHANICAL MOVEMENTS, also 
60 PERPETUAL MOTIONS 

Every inventor should have a copy. Price, $1.00 by mail. 
--ADDRESS--

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

MODEL STEAM ENGINES 
Vertical, high-spl!c<l, tlouble-nctiou, model steam engines and 
boilers. These engines nutl boilers mo.kc idco.l power rlnnts for 
ruuniug amnll dynamos, model boats, etc. '!'hey arc wel <lcslgned 
and fln1Jly enameled o.nu polished. Prlcc:-

1-10 h. p. c11ginc1 3-4 inch bore, 1 inch stroke, $3.50 
Br11Bs baller, 3,110 
1-10 h. p. engine, 1 inch boTc, 11-4 inch stroke, 4 .. ~0 
.Uran baller, • •t.00 t-:~~

8 
£~~~~Inc, 11-4 inch bore, 13-4 inch 11trokc, g:88 

Prlcea a.re for finished engines rco.dy to run. 
D. L. JONES, 3213 E. 12 Street, Kansas City, Mo. 

HIGH-TENSION TRANSFORMERS 
For Wireless Telegraphy and High-frequency experiments. 
The 200 watt transformer will transmit over 30 miles under 
£a vo_rable conditions. Only S20. We manufacture high­
tension traosfo rmers, adjustable impedance coils, adjustable 
condensers, spark-gaps, and special instruments for high­
frequency experiments. 

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

1412 Clrard Street . Los Angeles, Calif. 

ELDREDGE BATTERY VOLTMETER 
0 TO 3 VOLTS DEAD BEAT 

A very practical Instrument tor nil users 
ol batteries, either primary or storage. 

WRITE FOR ('JRCULAR 

ELDREDGE ELECTRIC MFG. CO, 
12 Poat Office Squn.re Spr!nglleld, Mllll&• 

BUILD YOUR OWN SMALL ENGINE 
We sell sets of castings up to 2 horse power. 
Also boilers, locomotives, gas engines, etc. 
32-page catalogue for 10c. in stamps. This 
amount refunded on order amounting to SJ.00 
or over. Contractors for light machinery of 
every description. 
Sipp Electric and Machine Company 

River Street, Paterson, N. J. 

HOROLOGICAL DEPARTMENT 
BRADLEY POLYTECHNIC INSTITUTE 

Formerly 1'0.rsons Horologico.l 
Institute 

PEORIA, IU,INOIS 
LARGEST &nd BEST WATCH 

SCHOOL IN AMERICA 
"""c tench Wo.tch Work, Jewelry, 
Eng:rnving, Clock ,vork, Optics. 
1.'uttion rensonnble. Bon rd nnd 

•• rootna 11enr school nt moderate ro.tee. 
Si."nd for Co.tnlo~uc of Information. 

AND 1vlECHANIC 

At·. 
Twenty 
planfer 
Sixty! 

Young Man! 

xv 

Are .YO V content with your present posi­
tion? Is ft secure against the fellow who 
plans and studies after office hours? Have 
you a good, firm hold on a big, life-long Job? 
Are, you fortified against the "age limit"? 

Sit down and think these questions over 
seriously. Don't try to fool yourself. Your 
Inner consciousness will find you;:out and 
tell you what you really are. 

How much can you save out of $15.00 or 
$20.00 a week? Are you ever "brok._1!"7 
Do you borrow to tide over till next pay day? 
Are you going to allow this to go on without 
becoming trained along special lines so you 
can command a large and satisfactory salary? 

The trainina you receive from our Home 
Study Courses will so Insure your value to 
the firm that you will be proof against age 
limitations-the years beyond 60 will be pro­
vided for before you reach the" three.score" 
period. 

Write for our valuable bulletin describing 
our complete Engineering Courses - sent 
free for the coupon. There Is no obligation 
attached to this. We employ no agents or 
collectors. 

We help men help themselves. 

AMERICAN SCHOOL OF CORRESPONDENCE 
CHICAGO, U.S. A. 

-- - -- - - -.- - - ·--- -- - - -- -- -
FREE INFORMATION COUPON 

American School of Correspondence: -
Please send me your free bulletin of engineering 

information and advise me how I can qualify for 
position marked " X " 

.. Electrical Engineer 

.. Civil Engineer 

.. Structural Engineer 

.. Municipal Engineer 

.. Draftsman 

.. Mechanical Engineer 

. .Stationary Engineer 
.. Railroad Erc:ineer 
.. Structural Draftsman 
.. Telephone Engineer 

.. Heating, Ventilating, 
Engineer 

..Plumber 

.. Architect 
.. Hydraulic Engineer 
.. Textile Boss 
.. Sheet and Metal Pattern 

Draftsman 
.. College Preparatory 

Course 

NAME ......................................... . 

ADDRESS ..... •••• ..... ;"•••••••• .... ••••••"•• 

OCCUPATION .......................... •••, .... ,• 

Electrician and lllechanic, 2-'09 
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$513 Clear Profit in S l Days from an Investment of $1 SO 
o Is the result from the operation of one 

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

~
= the most practical and popular bowling game in 

~....,... existence. It will make big money in any town. These 
alleys pay from 825.00 lo Sti5.00 each, per week. This is 

no gambling device, but a splendid bowling 11ame for amuse­
ment and physica.l exercise. Liberally patronized by the best 

people of both sexes. Quickly installed, conveniently portable. No 
pin boy needed. Receipts arc nearly all profit. Nearly 6,000 sold 

lo date. We sell on payments and our catalog is free. 
JVril< for calalog. AMERICAN BOX BALL COMPANY 

PATENTEES, 15i0 Van lluren St., Indianapolis, Ind. 

THE ELF.OTHO POTENTIOMETER, NON-INDUCI'lVE, hns bcC'n pro-

~~~~c8c~::.i1:~~~1~!r~e;1:cn:11~:i~[)\i~~t!'~~~ie!~~~iG~!~-~~;~PR~~~ 
~c~nu~c~ ~~~~~5~~ ~°ni~~~t~n;~d.mtV~nd~~~1f;

1
~~0~~:1

1:fi1~:t 
mcnt. Size 10 io. long, 2 io. high, 2 lo. wide. PBICR, $1..50. By mall, 
15 cents c..xtra. 

TUE ELECTRO TUN:E.B, Jn., is wound wilh 300 turne of No. 
24 Enameled wlro which ca.nnot become loose as in other inferior 
ma.kcs. Our pa.tent rolllng bnll slldcr whkh docs not scratch 
wires but ma.kes perfect con lo.ct is used on both 6lides. Size 8 in. 
long, 3i in. hJgh, 3¼ in. wide. PRlCE, 82..2.5. By mo.ii, 35c. extra.. 

of e1~clrl1::is::Jtiri1;:!~!t;!~i~~!!e 1£;~~!: n~c:t1
1:l:Jr~\t~~~';! 

will be sent to you on receipt of 2 ceuts for po6ta.gc. 

ELECT.RO IA.lPORTING COMPANY 
82 Il ,VEST BROADWAY NEW YORK CITY 

"Everything for the Expcrimcnlcr" 

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

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

Every Electrician and Student 
Should Have Both 

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

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

HAVE YOU SEEN THE 

Model Engineer 
and Electrician 

CONTAINING SPLENDID ARTICLES ON 

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

Send 8 cents for a copy 

SPON & CHAMBERLAIN 
Publishers of Technical Books 

123 Em. Liberty St., New York 
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The 
School Arts Book 

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

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

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

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

The Davis ·Press, Publishers 
3 7 Front St., Worcester, Mass. 

ELECTRICITY 
Girdles the Globe 

It is the giant force of the Century. 
Electricity offers larger rewards to 

PRACTICALLY trained followers 
than any of the other professions. 

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

Our school, the most thoroughly 
equipped in the United States, 
teaches PRACTICAL ELECTRIC­

ITY in all its branches, and nothing else. 
Individual instruction, day or evening 

by sl-illed teachers. 
Write for 64 p. illustrat<!d book. It's free. 

The New \' ork Electrical Trade School 
39¼ West 17th Street, New York 

No connection with any other School or Institute. 

are made 
by us and are sold 

direct from our own 
factory and in no other way. 

Dealers and agents' profits and 
every unnecessar:v cost eliminated. 

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

AN ABSOLUTELY FREE TRIAL 
for 20 day1, in your own home. no cost or obligation. 
AU. FREIGHTS PAID and all riska auumed by ua. 
Pioneers of the ·direct plan of piano selling, our unpar­
alleled success has brought forth many imilalors, but no 
competitors, either as to the excellence of our product or the 
integrity and economy of our methods. F orly years of daily 
increasing business and 45,000 satisfied buyers testify to this. 

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

FREE "THE BOOK OF COMPLETE 
INFORMATION ABOUT PIANOS." 

A copyriszhlcd book of 152 p1111cs with many illustrations. 
A complete rcfcrntce book on the piano subject. 
History of the piano, descriptions o( every part, how to 
juda:c a:ood and bod materials, workmanship, etc. 
Teaches ynu lww lo b11:y intrlligently. You need this 
book. Free for the a.king lrom the old house ol 

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

Gas ReView 
A Magazine for the 

Gasoline Engine User 

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

A lesson on gas engine operation appears in 
each issue. Co1npression, ignition, mixture, 
battery troubles, fuel consumption, the ex­
haust, iusulation 1 lubrication, wiring. electric­
ity, and, in fact, every feature in the construction 
aud care of gas and gasoline engines is covered 
fully yet in a simple, easily understood way. 

Think of getting a complete course in gas<>­
liue engineering-one not only equal to but far 
superior to the average gasoiine engine course 
costing from thirty to fifty dollars, all for 

50 CENTS PER YEAR 
Sample Copies on Request 

GAS REVIEW 
14 Cantwell Building 

Madison ,v1sconsio 
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The Greatest Bargain Ever Offered 

Half Leather Bitidiur 

Secures this Great Reference._ Library 
This magnificent reference work, costing three-quarters of a million dollars 

to produce, is a dictionary and encyclopedia combined. In fullness of definitions. 
number of words defined and accuracy, it is superior to reference works selling 
for five times its price. It has been recently revised and enlarged by a staff of 
American edit1Jrs. Its five big volumes contain an inexhaustible mine of infor­
mation on every subject, defining 250,000 words. Our bargain offer takes off 
two-thirds the price. and we pass the work on to you at less than one-third the 
price of any other first-class reference work. We send the complete set to your 
home for examination without charge, and if you decide to keep it, a first pay­
ment of 5 o cents secures the set. 

Atl~s FREE Five Massive Volumes 
The Modem Atlas of the World sells rc~ularly 

(or Ss.oo. Jt contains more than 100 maps 1n col­
on. There is a map of each state, territory and 
country, It gives the population of all cities of 
importance. This invaluable Atlat i■ bound in red 
cloth :and is to x IJ inches in size. We will send 
h to you, absolutely free, if your order for the En­
cyclopedic Dictionary is recei\'cd at once. 

There arc five volumes, each one foot tall, and 
etrongly and handsomely bound in three styles of 
binding. The ,ct contains 51000 pages and thousands 
of illustrations. It is up-to-date in every particular. 
It is absolutely reliable; the names of its editors are 
among the greatest in every field of research. As a 
dictionary, it defines 2.5,000 more words than any other 
dictionary. As an encyclopedia, it treats 50,oco sub­
jects, covering the whole field of human knowledge. 

Free for Ifyoureplyatonce, 
. . we will send you 

Exammatlon a complete set at 
once, all express charges prepaid 
for examination. And we will also 
send, absolutely free of charge, 
the Modern Atlas of the World. 
If you like the books and the Atlas 
you can pay for the Dictionary in 
little monthly payments. If you 
don't like them, return them to us 
and we will pay return charges. 

MARK AND MAIL THIS COUPON 

The Werner Company, Akron, O. 
You inayscnd meon approval for 1:0 d~ys one set of the AMER• 

!CAN ENCYCLOPEDIC DICTIONARY, bound In the style in• 
dicated by having the u X" beside. 

~r ~~~:~e, ri~~!e• to !:;pu\bre P;!~i:,
6
:;i~tlo~s~i~lcln

3
~ 

afrer I examine th<'m and j2.oo a month until your special 
prke of $25.00 is p:dd. 

Half J\Iorocco Binding-. Rej?Ulor price $56.00. I will poy 
for the same, if I ch:dde to keep the books, as follows: 50 cents 
after I examine th,;-m and $1,50 per month until your special 
price of$20.50 is paid, 

Library Cloth Bind.in,;. Rcj?'Ular price $42.00. I will pay 
for the same, if I decide to keep the books, as follows: 50 
cenlS after I examine them and $1.25 a month until your special 
price of$16.50 is paid. 

ll!ail the Coupon Today ir,r­
TI1is is onlx.. a limited edition, and will not 
last long. r You must reply promptly to 
iake advantage of the bargain. 

You ru-e to send t11e set of fivo volumes and the Atlas of the 
,vorld,delivery ch,nges paid. If not satisfactory, I will return 
bnoks ant1 Atlas within 10 days after delivery. at your expense Cor 
return charges. 

Na.me .••••• 

THE. WERNER COMPANY, Akron, 0. 
Address ... 

Stat~. E. &M.1-09 
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SALE AND EXCI-IAl~GE 
Advertisements under this heading, withdut dis­

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

ELECTRICAL MATERIAL 

WILL EXCHANGE. - Set of Bunncll's learner's tele­
graph instruments and five miniature incandescent lamps 
for a No. 2 Brownie Camcrn. OLIVER EVERETT, 
Franklin Street, Danvers, .Mass. 

READ THIS. - 200-watt dynamo, rough castings. S4; 
blue -prints, 50 cents. If castings are ordered within 
thirty days after prints, price of prints REFUNDED. 
Box 414, Jamestown, N. Y. 

FOR SALE OR EXCHANGE. - S86 worth of electrical 
goods, - 75-watt dynamo, one 80 ammeter, fuse block, 
and switchboard, No. 50 wire (all kinds), gauges; small 
d)'Damos, motors, etc. The abo,·e is new, slightly used, 
and absolutely an ideal outfit for hard work or experi­
menting. Reason for selling: in need of larger gener­
ator. Will sell for S70, or excbang~ for I 10-250 volt, 
12-2 kilowatt dynamo; must be in good condition. If 
you have a dynamo, write me. DONALD R. CANADY, 
Junior, W. Va. 

WIRELESS TELEGRAPHY 

ENAMELED WIRE FOR TUNmG COILS. Latest 
and best method of winding; takes less room; looks 
neater; clean contacts, easil_y made. 300 feet for 25 
cents, post-paid. MIDDLESEX WIRELESS SUP­
PLY CO., 94 Antrim Street, Cambridge, Mass. 

BOYS 1 '' How to make a Wireless Telegraph·," 15 
cents; "How to make· or renew Batteries," 10 cents, coin. 
ARTHUR KLEM, 220 Norton Street, New Ha,·cn, 
Conn. 

"WIRELESS EXPERIMENTERS." - Do you wish 
to make a sensitive portable meter? If so, buy one of 
the sensitive movements shown in Fig. 3, in the article 
on "Hot ,vire Meters,, in this issue. The cost is but 
S3. \V. C. GETZ, 345 N. Charles Street, Baltimore, llld. 

WIRELESS DOUBLE HEAD, bard rubber receh·ers, 
1500 ohms, with German silver head band and silk cord. 
Most sensitive and lightest in weight on the market. 
Complete, S5. ABC WIRELESS SPECIALTY CO., 
333 E. 133d Street, New York, N. Y. 

SILICON, 25 cents ounce; carborundum, 20 cents 
ounce; combination detector, S1.25. Our combination 
detectors can be used for any kind of mineral. Tuning 
coil, S1.75; helix, S2.75; commercial headband, Sl.50; 
wireless coil, S5.25; complete receiving outfit, S6; com: 
p_lete sending outfit, S16. No stamps. EASTERN 
ELECTRIC SUPPLY CO., 26 Orange Road, .Mont­
clair, N. J. 

NEW DISCOVERY. - Free to all wireless experi­
menters. Send 4 cents to cover mailing for a piece of 
mineral large enough to make a very sensitive detector. 
A B C WIRELESS SPECIALTY CO., 333 E. 133d 
Street, New York City, N. Y. 

ONE MILE WIRELESS OUTFIT, S6.00. ¼ h. p. 
Water Motor, S3.50. Igniting Dynamo, S3.00. Wimshurst 
Electric Machine, S2.60.· 15 School Street, Pontiac, Mich. 

MACHINERY AND TOOLS 

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

4 H.P. SHIPMAN OIL ENGm;E, S50; 60-light, 110-
,,olt dyn~mo, S60; 20 h. p. 4 x 4 four-cylinder, air-cooled 
motor, S125. BUTTS, Oxford, N. Y. 

MODEL ENGINE CASTmGS and blue-prints for II, ¼, ½, 
and I h. p. engines. JA:'.IES BELL, 24 Lafa)•ette -Avenue, 
Glendale, L. I. • 

• FOR SALE. - Castings for 4 and 8 h. p. gas engines, 
with working prints for finishing them, by -one of the 
largest manufacturers of gas engines in the world. Send 
stamp for circulu. SI.MPLEX MOTOR MFG. CO., 
Box 60, Newburgh, N. Y. 

FOR SALE. - Complete set of castings, with blue­
prints of ¾ h. p. gasoline stationary engine; includes 

.governor and timer, screws, etc., SlO. COMET MOTOR 
WORKS, 17 W. J\fadison Street, Chicago, Ill. 

FOR SALE. - ½ h. p. steam-engine and boiler, Al 
condition. LEONARD JOHNSON, Box 33, Spring­
dale, Ark. 

BOOKS AND MAGAZINES 

THREE THOUSAND FORMULAS. - My 368-page 
volume of recipes and trade secrets, cloth bound, only 
40 cents, fren:iid. Worth dollars. Satisfaction guar­
anteed. \\ !LEY SANDERSON, Ypsila·nli, Mich. (2) 

FOR SALE. - Cyclopedia of Applied Electricity,- A. 
S. C. Five ,·olumes. Binding all good, stout, and 
sound. Fine condition. SS. ANGLE, East 54th 
Street, Chicago, Ill. 

FOR SALE. - Volumes 17 and 18 ancl sb: numbers of vol­
ume 19 of "Electrician and Mechanic." Write for particulars 
to FLOID H. BARRETT, 28 Main Street, Tarrytown, N. Y. 

HELP WANTED 

AGENTS, MACHINISTS, TOOLMAKERS, DRAFIS­
MEN, attention! New and re\'ised edition Saunders' 
"Hand Book of Practical Mechanics," now ready. 
lYlacbinists say, "Can't get along without it." Best in 
the land. Shop kinks, secrets from note-books, rules, 
formulas, most complete reference tables, tough prob­
lems figured by simple arithmetic. • Valuable informa­
tion condensed in pocket size. Price, post-paid, • SI. 
cloth; S1.25, leather with flap. Agents make big profits, 
Send for list of books. E. H. SAUNDERS, 216 Purchase 
Street Boston, Mass. 

SALESMEN. - Here's a winner. Practical adding 
machine, S1; will do the work; good \'aluc; lightning 
seller; one hundred and fifty per cent profit. SMITH 
SUPPLY CO., B-14, Los Angeles, Cal. (2) 

AGENTS to handle Dutch cooking sets in e\'ery city; 
good proposition; good business; money made easy. 
Sells evcri• house. Write, PACE BROS. POTTERY, 
Roseville, Ohio. 

WANTED, a partner to finance a series of great in­
\'eations. Address, SAMUEL TAYLOR, P. 0. Box 
173, Houston, Texas. 
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PATENTS 

MASON, FENWICK & LAWRENCE, Patent Lawyers, 
Box P, "'ashing-ton, D. C. Established forty-seven 
years. Honest. careful service. Highest references. 
Booklet free. Be careful in selecting an atlorncy. Write us. 
(2) 

PATENTS. - H. W. T. JENNER, patent attorney 
and mecbarucal expert, 008 F Street. Washington, D. C. 
Established 1883. I make nn in\'cstigation and report 
if patent can be had, and the exact cost. ~end for full 
information. Trade-marks registered. 

PHOTOGRAPHY 

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

AMERICAN PHOTOGRAPHY succeeds " American 
Amateur Photographer, 11" Camera. and Dark Room" and 
"'Photo Beacon.'J The editors of ea.ch now join in ma.king 
a magazine which should be in the hands of e\'ery pho­
tographer, professional or amateur. 15 cents monthly, 
Sl.50 per year. Three specimen copies for a quarter. 
AMERICAN PHOTOGRAPHY, 6 Beacon Street, 
Boston, Mass. 

L\JBRICANTS 

LUBRICANTS, :.sbestos, graphite, and mica ca"ndles 
for loose pulleys and shaftings; no drip, no dirt, eco­
norrucal. SWAIN LUBRICATOR CO., 250 E. Lake 
Street, Chicago, IIL (2) 

MISCELLANEO\JS 

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

MAGIC POCKET TRICK FREE. - Catalogue in­
d uded. Send 4 cents. MAGIC SCHOOL. Depart­
ment M., 270 W. 30th Street, New York, N. Y. 

WE IMPORT NOVELTIBS from all parts of the world. 
Send 10 cents in stamps for latest novelties and cata· 
lotfi: ORIENTAL NOVELTY CO., Wilmington, 

MAKE PHOTOS WITHOUT PLATES. - For 35 cents 
I will send you instructions and _photos for making pic­
tures without plates or films. CARL WANEK, Can­
field, No. Dak. 

FOR SALE OR EXCHANGE. - 2 h. p. motorcycle out­
fit. complete; friction drh·e, in 0. -K. condition, and run 
only 2500 miles. Price, 865. D. E. HARDMA'.\T, i\'ora 
Springs, Iowa. 

BUILD YOUR OWN MOTOR! 
Complete sets of Castings, wllh blue print work­
Ing dra.wlngs, for your Auto, Launch, l\Iotor­
Cyclc Engine, or \\' orkshop. 

Our Remarkable Offer! 
6-Actuo.l Brake llorse Power-2 Cycle-3 Port 

gwARA.J}0Uo'?~~~ ::Ni,~~cp:,j~~~~rn:: 
Dra.wln;s-2or4 Cycle. ,ve ho.ve Motorscom­
plele Wllh •pnrk plug, from sn.i;o to 8535.60. 
Complete Co.sting& for building io.me1 from $8.00 
to $160.00. Sen<l ,1nmp for Cntnlogue. 

THE GEBHARDT MOTOR CO. 
27th Street, o.bove Dauphin, PhHa.Uclphio, Pa. 

PRINTING 

BUSINESS CARDS, 250 for 75 cents with case; JOO· 
while envelopes printer! for 45 cents; 100 note heads for 
60 cents; 100 letterheads for 65 cents; post-paid. 
RICHARD D. ELLIOTT, Box 1370, St. Louis, Mo. (tf) 

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

ENGINE lNDICATOR.S 
Reducing Wheels, and Planimeters for Engineers 
ALCOHOL Stoves, Lamps, Flat-irons 
-------Send for Catalogu--------­

Llpplncott M. & A. U. Dept., Newark, N.J. 

Rider Agents Wanted 
~'If'~,.,.. in each town to ride and exhibit sa!J1_ple-

1QOQ model. Writ$.or Special O../llfT". 
'l'ln••• Ounrante•d IQ to $27' 
1009 Models 
with Coaster-Brakes :ind Puncture-Proof tires. 
1
~

7
0/' b~~is.:~:•: $7 to $12· 

500 Second Hand Wheels 
All makts and models, $3 to $B 
J:Ood a.r nr:w •• •• •·•••••• 

Great Factory Clearinf Sale. 
We Ship On Approva withor<t a 
ant dejJo.n·t, pay tlte /rd,clit and allow 
TEii DAYS' FREE TRIAL 
pa'fr!~a';un~~~t~i;~~~r~~::. b~:o~et 

buy till you get our catalogs and oJ?er. JVrile nMJJ. 
lllEAD CYCLE CO., Dept,K2GO Chicago 

Practical Photographic Hooks 
DARK ROOM DIME SERIES 

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

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

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

" 6 

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

position 
Isochromatic Photography 

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

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

FIRST STEPS IN PHOTOGRAPHY. By F. 
Dundas Todd. . . . . . . . . . . . . . . . . . . . . . . .25 

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

ARTISTIC LIGHTING. By James Inglis.. .50 
PICTORIAL LANDSCAPE PHOTOGRAPHY. 

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

American Photography 361 Broadway 
NEW YORK 



ELECTRICIAN AND MECHANIC xxi 

WIRELESS 
TELEGRAPHY 

In response lo many requests, we publish below a 
complete list of books in print on wireless telegraphy, 
with the prices at which we can furnish I hem, post-paid, 

BOTTONE, S. R. 
Wireless Telegraphy and Herl1.ian W,ncs. 

1900 .................................. 51.00 

BU13IER, E.T. 
A B C- of Wireless Telegraphy. 1004 . . . . 1.00 

COLLINS, A. F. 
Wireless Telegraphy. 1005 . . . . . . J.00 
How to make an Experimental Wireless 

Outfit. 1906...... . . . . . . . . . . . . . . . . . . . .25 
Manual of Wireless Telegraphy. 1000.... I.SO 

DE TUNZELMAN, G. W. 
Wireless Telegraphy. I 901 . . . . . . . . . .. . . . .75 

EICHHORN, G. 
Wireless Telegraphy. I 000. . . . . . . . . . . . . . 2.75 

ERSKINE-MURRAY, J. 
Handbook of Wireless Telegraphy. l 007.. 3.50 

FAHIE, J, J. 
History of Wireless Telegraphy. IS90... 2.00 

FLEMING, J. A. 
Principles of Electric Waye Telegraphy. 

1906... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6.60 
Elementary Manual of Radio-telegraphy 

and Radio-telephony for Students and 
0 perators. 1908 . . . . . . . . . . . . . . . . . . . . . . 2.00 

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

KENNELLY, A. E. 
Wireless Telegraphy. 1906 . . . . . . . . . . . . . . 1.14 

KERR, R. 
Wireless Telegraphy. 1902 . . . . . . . . . . . . . . .75 

LODGE, O. J. 
Signalling across Space without \Vires. l 001 2.00 

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

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

MAVER, W. 
Wireless Telegraphy. I 004 . . . . . . . . . . . . . . 2.00 

MAZZOTTO, D. 
Wireless Telegraphy and Telephony. 1900 2.00 

MONCKTON, C. C. F. 
Radio-telegraphy. 1008 .................. • 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. 1006 . . . . . . . . . . . . . . . . . . . . . . 1.00 

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

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

TESLA, N. 
Experiments wilh Alternate Currents of High 

Potential and High Frequency. 1004.... 1.00 

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

The man who i, 6uina him,clf 
for the field of electricity to-day 
is facing- an opportunity tha l is 

almost limitlc,s. The power of the future i, Electricity. and in 
this branch of science will be found the areatest pos,ibilities for 
advancement. 

Tho sta.mlnrd reference work of the up-to-clo.te EJeclricfon, 
Electrlca.l Engineer, o.ntl o.llo..lll('d professions is the 

CYCLOPEDIA OF 
APPLIED ELECTRICITY 

This complete special ired work comprises 2,896 pages of· 
authoritative, up-to-date information. It treats of twenty­
lhree general subjects. Its detailed index includes oYer ! 
4,000 different topics. A careful revision has just been 
made, page for page. E,·ery topic preYiously covered bas 
b,en brought right down-to-dale. Sb: Yolumes, page size 
7 :c 10 inches, 2,000 special photos, sections, diagrams, etc., 
indexed and ready for reference. 

In proof of it.3 up-to-da.tencss, it is only nercffary to men­
tion that foremost am,ng the subjects treated arc Dynamo­
Electric Machinerv, Alternating-Current Machinery,\\ ire­
less Telegraphy, Wireless and Automatic Telephony, Stora,re 
Batteries, Power Stations and Transmission. Telautograpb, 1 

Electric Lighling and Railways, Electric Wiring, Telcgra­
phone, etc. 

IT COSTS NOTHING TO LOOK - - -Upon receipt of coupon we w111 sencl you a. set or this greo. t 
Cyclopcdinlby prcpo.id cxprcss 1 without deposit or guo.ronh.e of 
o.ny kind. (ecp the books fh•e ooys 1 examine them corerul1y, give 
them every poH~blc lest, ·we wo.nt you to be the judge-) ou arc 

UDI~er ~~ 3:~1s:1.1g~8books o.rc noL who.I you ,vont. o.dvise UR and 
,ve w1l1 hu.ve them returned o.t our expense. If vou keep the books, 
aend us 82.00 within five days ond $2.00 a. morith until you ho.vc 
pa.Id the spccia.l prlce of SIS.GO. Regular price is $30.00. 

This offer Is dood until l\lnrch I st 

ll'tlPORTANT SUBJECTS COVERED 

Electric Telearaph - Theory. Calculation, Dc,ign and 
Construction of Generator, and Motors- T YJ>CS of Dr!'amos 
and Moton - Elevators- Direct Current Motors- Virect­
Driven Machine Shop Tools--Alternatiog Current Motor,, 
etc.-Single-Phasc Electric Railway-Electric Welding-­
Mercury Vapor Converter - Management of Dynamos and 
Motors - Central Station Enaincenog - Central Station 
Design-Synchronous Motor, Induction Motor.Transformer, 
Rotary Converter, Frequency Chan11er, elc.-T clephony, etc. 

FREE ! ~~~::;, ~'to. ::i~:u~1/1:t?ppfc':n;~! tl~cludc for 

TECHNICAL WORLD l\lAGAZINE 
A regular $1.60 monthly, prescntin~ twentieth century fo.cta in 
plain English. Lntesl discussion on timely topics in science 

:,1;ve11i0 0~1~S0 Tli~ iE~\A~Pii,~!~·pp:!~~nr:sih~r~!~:,1
1~;;,si~:~:: 

JUST MAIL TITE CO"UPON 

American School of Correspondence, Chicago, U.S.A. 

FREE OFFER COUPON 

American School of Correspondence : 

ti~~e,n~Js
5:'!fe~r;~~~~f~,~i:1~1:g~ild ;~:;~jii~;:Jf~~ty:f!!1J-0°,~'.;!hf1~ 

fh'e days oud $2.00 n month until l ha,•e po.id $18.60; otherwise I 
will notify you and holtl the books subject to your order, 'rillc 
uol to po.ss uutH fully pnld. 

1\T.a11ie .............................................. . 
Address ............................................ . 
Occ11pa/joi, .......................................... . 

Enrploycr ............... ........................... . 
F.1ect. & Mech. 2-'00 
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JI $17 s Wird¢SS S¢t fr¢¢ 
(l The publishers of ELECTRICIAN AND MECHANIC will give absolutely 
FREE, on APRIL 1, 1909, a set of Wireless Telegraph Sending and 
Receiving Instruments worth • $1 7 5 to the reader who obtains the largest num­
ber of subscriptions to the magazine before that time. . As we will pay. a 
liberal commission on all subscriptions obtained by those who do not win this 
valuable outfit, we hope every reader will try for the prize. (l This set is made 
on up-to-date lines, and the specifications are as follows: 

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

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

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

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

(lEvery reader of ELECTRICIAN AND MECHANIC may try for the prize. 
Your own subscription for any period up t~ five years may be reckoned, and 
every year's subscription at $1.00 which you send in will count as one toward 
the prize. Full particulars of the commission we will pay you will be sent 
on application. Write us to-day. You will find it easy to get subscriptions, 
and if you win the set you will get a valuable prize indeed. 

SAMPSON PUBLISHING CO. 
6 BEACON STREET BOSTON, MASS., 
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Electrician and Mechanic 

PATENT BUREAU 
United States and Foreign Patents Obtained 

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

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

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

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

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

Electrician and Mechanic Patent Bureau 
6 BEACON STREET BOSTON, MASSACHUSETTS 

xiiii 
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PYKO GDINDEDS 

No, 2 PYKO GRINDER 

W E have just placed a com­
plete line of tliese grind­
ers on the market, and arc 

prepared to fill orders promptly. 

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

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

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

OUR PYKO BOOKLET SHOWS THE COMPLETE LINE OF PYKO GRINDERS 
AND WILL BE SENT ON REQUEST 

Pike Manufacturing Co. Dept.K PIKE, N. H. 

STARRETT GAS HEATER 
More heat-less gas 

C B D B, F 

FOR 

Mechanics, House• 
keepers, Plumbers, 
Electricians, Den• 
fists, Jewelers, Tin• 
s.miths, Barbers 

These patented Double Tube Gas Heaters with nickel plated burners and japanned bases, ate so 
made as to cause the gas and air to become tho~oughly mixed for perfect combustion while passing through 
deflectors in base of tubes .. The tubes are so formed as to cause the flames to penetrate each other at cross 
angles, producing a cl~an, intense heat, free from smoke and with no waste of gas. The heater will be 
found very useful in the machine shop, as it is convenient for tempering small tools, melting lead, babbitt, 
etc., and as a forge for light work. For laboratory and household use it has no equal. Over it a quart of 
water will boil in six minutes. Soldering irons with ·short handles can be used with this heater, without fear 
of heating the handle. The two and three burner heaters are made with a graduated adjusting tube on 
the end to supply the gas to one or more burners as desired. 

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

THE L. S. STARRETT COMPANY 
ATHOL. MASSACHUSETTS U.S. A. 


